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Heat. Extreme turbine heat To cool turbine airfoils in 
advanced jet engjnes, more than 100,000 minute holes 
must be drilled in a complex of turbine blades and 
vanes. Using standard methods on standard metals, a 
difficult task On new super alloys, a near impossibility 
almost too costly to consider. Electrochemical tech­
niques were used until GE's precision drill team 
turned to laser light. 

With lasers, General 1:lectric has reduced drilling 
costs 20-90% And moved our design flexibility light­
years ahead So that our customers can benefit from 
new turbine airfoils-that perform better, longer, and 
cost less, too 

Laser drilling. Just one of the many technologle!. 
harnessed by GE to make our jet engines more fuel 
efficient, quieter, smokeless, more advanced, easier 
to own and operate. A record of outstanding per­
formance no one can poke full of holes 
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... A tradition of 
outstanding developments 

in Flight Control. 
At LSI we design impossible dreams ... then we make 

them real. And it all began more than 30 years ago. 

In 1949 we were awarded the Collier Trophy for 
development of the very first high-volume production 

autopilot for jet aircraft. That was the beginning 
of many innovations, including: 

• The first high-volume production autopilot for jet aircraft (F-84 & F-86D) 
• The first jet fighter autopilot coupled to an ILS receiver (F-86D) 
• The first jet transport autopilot (KC-135) 
• The first solid state 3-axis damper (F-104) 
• The first control augmentation system with control stick steering (F8U-3) 
• The first production two-channel fail passive automatic flight control (A-7) 
• The first production fly-by-wire computer and sidestick controller (F-16) 
• The first completely programmable mission computer'for RPVs (AQM-34U) 
• The first Category 3A automatic landing system to be certified 

concurrent with the airframe (L-1011) 

The fact that we've been in the forefront of flight control technology for more 
than 30 'years is proof that we have the imagination, the scientific 
knowledge and the engineering and manufacturing skills necessary 
to maintain our leadership. 

To us, the future is incredibly exciting. Our dreams are mind-boggling. We are 
currently developing digital flight controls for a wide range of aircraft. 

If you're a Flight Control Engineer and would like to help make 
our dreams-and yours-come true, write to us now. 

The best view of tomorrow is LSI. 
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MARKETED INTERNATIONALLY BY: AVITRON INTERNATIONAL DIVISION • RYE, NEW YORK • PHONE 914-937-5300 • CABLE: AVITRON • LONDON, MUNICH, ROME, ATHENS, SINGAPORE, TEL AVIV 



r 

This automated test unit from 
the A.AI Corporation is one 
very smart set. So, too, is the 

m of AA1 experts responsible for 
it. At AAI, we ve alway felt it talces 
one to know one. 

Take this Model 5565 Automatic 
Test System. It performs automated 
testing on a myriad of the military 's de­
fense electronics at all levels. This $150 
million program at AAI includes 40 of 

these sophisticated systems and more 
than 6 ,000 Test Program Sets. These 
systems are now in service at military 
electronics maintenance facilities at 
30 sites in 10 different countries. 

But aside from our global reach 
and more than 20 years' A TE experi­
ence , what sets our hardware and soft­
ware apart is our team concept of total 
program management and continuous 
support. 

From situation analysis to engi­
neering design, production, and logis­
tics support, AAI project teams provide 
comprehensive management of large­
scale, high-dollar-volume programs on 
time and on budget. 

And even long after delivery, 
that AAI team continues to support its 
systems, to keep pace with users' new 
or changing test needs. 

To keep pace with evolving 



technology and military A TE require­
ments AAl stays at the forefront of 
innovation, applying our mature man­
agement capabilities and technical 
resources. For example, our newest 
ATE systems address and incorporate 
the needs for modularity, reconfigura­
bility, transportable software, and 
BUS-controlled architecture. 

As a leading developer and 
producer of ATE systems, AAI has 

always believed in providing more 
than just hardware. And for more 
than 30 years, we've been applying 
this same team concept of total pro­
gram management and support to our 
other high technology product areas: 
training and simulation systems, 
mechanical support equipment, 
combat vehicles, and ordnance systems. 

To learn more about AAI's ca­
pabilities, be smart: write or call the 

Marketing Director for our most recent 
brochure. AAI Corporation P.O. Box 
6767, Baltimore, MD21204. Tele­
phone (301) 666-1400. Telex 8-7849. 

CORPORATION 
A subsidiary of United Industrial Corporation 



D 
58501 

High performance, low risk. 
The NOVA Trainer 

offers dramatic capability 
improvements for the Air 
Force's Next Generation 
Trainer (NGT> competition. 
Rockwell lnternational's North 
American Aircraft Operations 
has assembled an airframe/ 
engine combination that will 
expand the primary trainer 
envelope while reducing fuel 
usage over 50% and required 
maintenance by a third. 

The NOVA design concept 
has evolved from over four 
years of study and refinement 
by Rockwell and the Air Force 

Air Training command. The 
recent successful test of 
the Garrett TFE 76 engine 
is the latest major milestone 
in the NOVA development. 
The TFE 76 engine run 

underscores Rockwell 's 
dedication to the lowest 
risk approach to the NGT. 

NOVA. It has Rockwell's i(, 

technical excellence behind it, 
and a bright future ahead. 

Rockwell International, 
North American Aircraft 
Operations, P.O. Box 92098, 
LOS Angeles, CA 90009. 

~I~ Rockwell 
r~~ International 
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AN EDITORIAL 

I nformation---Commodity 
and Weapon 

THE "information explosion" is a phenomenon of the late 
twentieth century. Whereas it took several thousand years 

of recorded history for information to double by the time of the 
Renaissance, the pace accelerated rapidly in the Industrial 
Revolution and the late nineteenth and early twentieth cen­
turies. Now, in just the three and one-half decades since the 
end of World War II, information is estimated to be doubling 
every five years. This creates opportunities and problems. The 
opportunities are there for persons with early access to infor­
mation and who can divine what to do with it. The problems 
are in storage, dissemination, and checking the veracity of the 
mammoth flood of information. 

In the US and other developed nations of the West, dealing 
with the information flow has created entirely new, robust, and 
now indispensable industries. Computer technology, origi­
nally for number-crunching, has been exploited to spawn a 
wide range of systems to create, process, transmit, store, or 
modify information. Word processors, electronic mail, infor­
mation (etrieval systems, and computer-aided design are but 
a few examples, and the list grows apace. With the advent of 
home computers, access to the vast information storehouses 
is magnified manyfold. 

Small wonder, then, that i'nformation is now a commodity 
and dealt with as such in the marketplace. A monopoly on 
certain information can give a person, business, or govern­
ment a competitive edge. Having the information earlier than 
competitors, even by minutes, can sharpen the edge. 

But defective information can wreak chaos in modern soci­
ety. It 's harder to sort the good from the bad. Rumors or half­
truths can now be transmitted faster, farther, and to more 
people than in the days of word of mouth or sailing ships. 
Corrections may travel as fast, but never seem to catch up. So, 
either by chance or design, defective information can dis­
comfort, disrupt, or damage society more readily than before. 
For confirmation, recall the flurry of rumors and fragmentary 
reports in the electronic media the day President Reagan was 
wounded. • 

In a free society, such as the United States enjoys, the 
marketplace of information usually leads to an informed con­
sensus. The Founding Fathers intended it so, especially in 
adopting the First Amendment. For AFA members, concerned 
about aerospace power and national security, accurate infor­
mation is vital. This is true with regard to both information 
about potential enemies and US forces. 

AIR FORCE Magazine tries to meet this need for AFA mem­
bers throughout the year. That is especially the case in the 
March ("Soviet Aerospace Almanac"), May ("US Air Force 
Almanac"), and December ("Military Balance") issues. Given 
the information therein, AFA members can draw their own 
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conclusions or debate the issues from an informed base. 
Where people can be led astray is with inaccurate or de­

ceptive information. Preparing and distributing such dross is 
the function of the Soviet disinformation campaign. In its most 
subtle forms, the information is not really wrong, but is selec­
tive enough or enough of a half-truth to be somewhat credible 
to the uninformed. An AIR FORCE Magazine staff study in this 
issue (seep. 85) covers the disinformation campaign in some 
detail. Among other efforts, the study cites a document pre- , 
pared by the USSR Ministry of Defense and distributed in 
several languages in January 1982. Called Whence the Threat 
to Peace, this latest product of Soviet disinformation is the 
Russian rebuttal to Soviet Military Power. issued by Secretary 
of Defense Weinberger in September 1981 and extracted in 
AIR FORCE Magazine in December (p. 46). 

A hazard in citing Whence the Threat to Peace is that the ' 
very citation may lend it undeserved legitimacy. But examine 
a few of its assertions, and you will see why it should be 
dismissed out of hand. Take these quotes, for example 

Page 11-"There has never been, and never will be, a single 
example in history that in the least confirms the fib of 'Soviet 
export of revolution.' " This will surprise the Nicaraguans, 
Salvadorans, Angolans, and others. 

Page 25-"Military bases in the territory of other states are • 
being used by the United States to exert direct pressure on the 
governments concerned, keeping them within the main­
stream of US pol icy, to threaten progressive and assist reac" 
tionary regimes in the region, and to suppress national libera­
tion movements by armed force." Unlike the Russians, the 
presence of US forces has been at the invitation of host gov- • 
ernments. 

Page 72-"The determining line in the Soviet Union's for­
eign policy activities has always been and still is the struggle 
for peace and security of nations .... "This wil I be a revelation 
to the Afghanis . 

Also on p. 72-"United States policy is going the other way." 
The American people and their Congress would disagree with ., 
this canard. 

There is more of the same, larded with numbers, maps, and 
distortions of capabilities. 

An informed US r,eader, particularly an AFA member, will 
spot the shaded meanings. But the primary audience in Eu­
rope and uninformed people in the US could fall for this 
deception. 

There's the risk; information can be a weapon potentially as 
potent as a fighter plane. That's why it is so important for AFA 
members to educate themselves and other citizens as de­
fense against misuse of this weapon. 

-F. CLIFTON BERRY, JR., EDITOR IN CHIEF 
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High life-cycle cost 
is the enemy. 
Fight back with Collins avionics. 
We 're a leader in supplying core 
avionics for the free world's 
military services. 

Our credentials: 1 , 
Advanced state-of-the-art , 
design technology coupled 
with high-volume, low­
cost production capability. 

Our mission? Develop and 
produce advanced, affordable 
avionics. 
Achievements 
to date include: 

JTIDS. Teamed with Singer-Kearfott 
for the U.S. Air Force program, we'll 
soon be producing jam-resistant 
digital communications terminals for 
the world's most advanced fighter 
aircraft. 

VOR/ILS/DME. Earmarked for the 
CF-18 Hornet, our new-generation 
VOR/ILS integrates multiplex data 
bus interfacing in the nav receiver. 
Our ARN-124 DME is U.S. Army 
standard for rotary and fixed-wing 
aircraft. 

ICS. Collins intercom 
systems are aboard the F-14, 
F-4 and E-2. Our latest system, 
developed for the Coast Guard's 
HH-65A helicopter, is fully 
compatible with 1553 data bus 
control/display systems. 

ARC-186 VHF FM/AM. 
World's first high-volume 

production multiband 
VHF airborne transceiver. 

Over 4,300 delivered since 1979 
for U.S. Air Force, Army and 
international military 
services. 
GPS. Developed for 
thejoint ervice , 
Collin OP 
user 
equipment 
will provide 
extremely 
accurate, three­
dimensional, 
jam- resistant 
navigation. 

Solid proof commercial avionics 
technology can be applied to 
military systems for outstanding 
performance, reliability and 

affordability. These systems 
are standard equipment on 

F-15, F-16,A-I0 and F-5. 
With additional background 

in radar altimeters, voice 
recognition, 
cockpit 
management 
systems, 
multifunction 
displays and 
flight controls, 
we offer a 

wealth of 
diversified 

experience in military avionics. Like 
to put this in-depth experience to 
work for you? Contact Collins 
Government Avionics Division, 
Rockwell International, 
Cedar Rapids , IA 52406. 
(319) 395-4412. 

~,~ Rockwell 
'1'.'f/f International 

. .. where science gets down to business 
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When a combat pilot 
enters hostile ter-
ritory, he is bar-
raged by elec-
tronic signals 
from hundreds 
of enemy emit­
ters: he needs 
to instantly iden­
tify all air 
defense radars, 
surface-to-air 
missiles, and 
airborne inter­
ceptors posing 
lethal threats to 
his mission. 

Unfortunately, 
the signal den­
sity of today's EW threat 
environment has nearly 
outgrown the warning and 
threat management capa­
bilities of conventional 
avionics. 

The good news is that 
TRW has the necessary 
digital and RF VLSI, plus 
advanced avionics soft­
ware to handle the 
problem. 

We're putting it all to 
work in helping the Air 
Force and Navy design a 
new, highly integrated, 
threat warning system 
(NTWS). 

Consisting of broad­
band receivers, extremely 

high speed signal proces­
sors, and emitter identifi­
cation software, our NTWS 
will allow pilots to instan­
taneously locate and iden­
tify emitters across a wide 
frequency range. 

And we'll enhance it 
with multi-sensor data 
correlation and ECM 
management support. 

NTWS will provide 10 
times the processing 
capabilities of existing avi­
onic receiver and signal 
processing systems - in 
the same available space. 

To do the job, TRW 
engineers are applying 
mature VLSI and receiver 

IC 

~ techniques to 
new generation 

NTWS receivers. And they 
will use VHSIC techno-
logy to build a compact 
EW brassboard signal 
processor suitable for 
advanced EW 
applications. 

GaAs multiplexer/ mixer 

---
'• I : 

~:= I 
VLSI cor111olvor 

For more information on 
NTWS, please contact: 
Richard A Maher 
4045 Sorrento Valley Blvd. 
San Diego, CA 92121 
(714) 450-3836 

A COMPANY CALLED 

TRW 
ELECTRONICS AND DEFENSE 



Thunderbirds Tragedy 
How we thrilled to their exploits and 

skills. The excitement of their preci­
sion flying , and then to see them in 
person. So you11g, eager, and hand­
som~all the dreams of America ful­
filled. Their faces shiny with dedica­
tion , their eyes the windows to see the 
mysteries and glories of being in 
space. They died as they would have 
wished-together, unafraid, quickly, 
and in perfect formation. 

And now the ultimate trip through 
the stars and heavens. They are 
mourned and missed, but , in the 
words of Stephen Spender, they " left 
the vivid air signed with their hon­
our." 

Marilyn Linton 
Woodland Hills, Calif. 

The Air Force should never apolo­
gize for the existence of the Thunder­
birds by questioning their worth . 

The decision to keep the team fly­
ing was quick, sure, and right. More 
importantly, it reflects leadership with 
backbone! 

Food for Thought 

Robert L. Gore 
Las Vegas, Nev. 

The January '82 issue presented 
much food for thought. We are beht,d 
the power curve. A massive, quick re­
sponse will be required , and the time 
is, in fact, late. I have little faith that 
any one weapon system or program 
will cure our current weaknesses. 
General Dougherty (" Deterrence Is 
Everybody's Business," p. 34) hit it 
squarely on the head-it is time we 
upgraded the entire spectrum of de­
fense capability. 

Some favor a racetrack concept to 
reduce ICBM vulnerability, but would 
not we only be lulling ourselves into a 
false sense of security behind an ex­
pensive Maginot Line? Soviet intel­
ligence could find out the locations of 
every missile by expending only a lit­
tle more effort than at present. It 
would be far more difficult to keep 
tabs on weapon systems with less re­
stricted locations, i.e., SSBNs and 
aerospace craft. 

Is it not time the Air Force renewed 
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primary emphasis on tactical and 
strategic bombers, in line with tradi­
tional United States military doctrine 
of firepower and mobility? The last 
strategic bomber accepted in squad­
ron service in significant numbers be­
came operational about the time our 
elder daughter was born. Our daugh­
ter is now married and has two chil­
dren. Would not that indicate to near­
ly any thinking person that the 8-52s 
are ready for replacement? 

Accuracy might suffer a little if we 
returned to manned, airborne strate­
gic deterrents, but we might afford a 
great deal more defense per dollar. In 
my squadron-level attitude, I always 
believed Strategic Air Command's 
one best reason for accepting the 
ICBM concept was that it became 
abundantly clear, even as early as 
Eisenhower 's time, that the ICBM 
would be the only large, forward­
looking system the Air Force could 
keep in the budget. 

8-52s have been fine aircraft, but 
the only approximations to worthy 
successors in twenty-five years have 
been a few FB-111s and SR-71s. The 
8-1 has been effectively criticized and 
procrastinated into obsolescence, 
but its advantage is that it can be built 
today and become at least a partial, 
stopgap solution. If we have some­
thing better in some carefully guard­
ed "skunk works, " we can build that­
but whatever is our best, let us build it 
right away and get it to the operators. 

As General Dougherty pointed out 
clearly, only by getting on the job right 
now can we solve the personnel, lo­
gistical, and operational problems we 
must overcome to maintain an honor­
able peace. 

Sam H. Andrew 
Austin, Tex. 

Commissary Comment . 
Lt. Col. W. D. Russell's letter in the 

January 1982 issue ("Airmail, " p. 8) 
taking exception to that portion of the 
1981 AFA Policy Paper (Nov. '81 , p. 38) 
that "strongly opposes efforts to re­
duce this benefit through contract­
ing-out of commissary sales stores 
operations" requires comment. 

His well-written letter somewhat ar-

rogan!ly states : "There is absolutely 
no basis to assume that contract op­
erations of commissary sales stores 
would, in any way, reduce the benefit 
to military customers." Egad , how 
typical of the superficial thinking that 
most uninformed people give to this 
important subject! The tendency is al­
most always to consider contracting­
out only a single store or a particular 
function, such as the shelf-stocking 
example which Colonel Russell uses, 
without recognizing that the commis­
sary systems have worldwide respon­
si bil ities-responsibi lities wherever 
military personnel serve! . .. 

There is a high risk of losing appro­
priated fund support for the com­
missar,ies under a commercial opera­
tion. There have been great pressures 
from a variety of sources to eliminate 
that subsidy, but thus far saner heads 
have prevailed. Would they still prevail 
if the funds were going to pay civilian 
contractors? 

Gen. Lew Allen, Jr., the Air Force 
Chief of Staff, recognized this risk in a 
letter he sent to the other services 
concerning contracting-out com­
missaries: "Eventually as contract 
costs grow, we would be compelled to 
put commissaries on a 'pay as.you go' 
basis. This would increase the sur­
charge from the current four percent 
to roughly fourteen to sixteen per­
cent, creating a decline in patronage 
and increased prices due to reduced 
buying volume. By and by the com­
missary would not be of much benefit 
to us." 

Even the Congress, who may have 
seen the contractor-operated com­
missary at lncirlik, Turkey, is upset 
about the idea. The draft report of the 
House Armed Services Committee 
1982 Defense Authorization Bill 
stated : " The committee is gravely 
concerned over current initiatives 
within the Department of Defense to 
contract-out the operation of entire 
military commissary stores .... 
[Commissaries are] the only constant 
hedge military families have against 
the ravages of inflation. It is our belief 
that any effort to contract-out the 
stores will be perceived by service 
members and their families as an at-
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tempt to reduce and ultimately elimi ­
nate the entitlement, undoubtedly im­
pacting severely on retention and 
readiness." 

I could go on with similar argu­
ments ad nauseam, but I firmly be­
lieve there is a firm basis for the AFA 
position-I only wish it had been 
stronger. The service commissaries 
are doing a fine job and getting better 
and more cost-effective all the time. 
However, they are plagued with an al­
most continuous flow of dumb ideas 
for changes. 

We should leave them alone and let 
them do what they do best-provid­
ing a high level of service to military 
families, wherever they may be. 

Maj. Gen. Daniel L. Burkett, 
USAF (Ret.) 

Dallas, Tex. 

"Ostrich Management" 
When I read Lt. Col. Harold R. Al­

ston's letter in the January '82 "Air­
mail" (p. 13), I was amazed. I thought 
Ostrich Management was reserved for 
and only applied to enlisted folks. His 
situation paralleled mine so vividly I 
could hardly believe it. 

I had been at Whiteman AFB, Mo., 
for nine months when I learned I 
would be leaving after I had been on 
station one year. Hq. SAC's Transpor­
tation Division saw fit to reduce my 
E-9 slot to an E-8 level when the Air 
Force directed realignment of Chief 
Master Sergeant slots. The irony of 
this whole situation is that they could 
have just as easily reduced the E-9 slot 
at Minot AFB, N. 0., that a Master Ser­
geant has occupied for more than 
four years. 

Had that been their decision I could 
have stayed in the Air Force longer 
and there would have been little effect 
at Minot. Because of Manpower and 
Personnel Center policy concerning 
assignment of Chiefs, I could not re­
main in the E-8 position. I was faced 
with the decision either to move or 
retire. I elected to request retirement, 
effective June 1982. 

Much ado is made about pay each 
year, and it is perceived as the pan­
acea in retaining the experienced 
force. I place consideration and com­
mon sense in dealing with me above 
money. Maybe if enough people wrote 
to publications like AIR FORCE Maga­
zine and Air Force Times describing 
how they have been treated, someone 
would perhaps pay attention and do 
something about how we are "man­
aged." 

CMSgt. Bobby D. White, USAF 
Whiteman AFB, Mo. 

Launch on Warning? 
From TV, newspapers, and other 
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media we have been and are being 
bombarded with statements by well­
meaning officials, analysts, and 
prominent individuals on the need for 
some means to secure our ICBMs 
against enemy nuclear strikes. 

Did we not at one time design and 
build early warning systems to ensure 
that our missiles and strategic alert 
aircraft would not be found by the en­
emy-either in their holes or on their 
hardstands? The development of a re­
liable early warning system provided 
the basis for a pretty sound doctrine. 

If we make sure that any enemy mis­
siles will always find only an empty 
launch site because all of our ICBMs 
will be on their way, and that every 
potential enemy knows that will be 
the result, several advantages are ap­
parent: 

• The positive knowledge of certain 
and immediate retaliation will fore­
stall an enemy attack. 

• Follow-on strikes from our sub­
marines and alert aircraft will still be 
available. 

• A huge reduction in our defense 
budget will result , due to using only 
unhardened launch sites. 

• Costly and divisive domestic con­
troversy concerning site hardening 
and underground or airborne ICBM 
security systems will not be neces­
sary. 

Such a national policy will require 
the constant ability for rapid and ac­
curate communications between 
NORAD, the President, and SAC­
and that capability exists. 

Col. Roy W. Browne, 
USAF (Ret.) 

Hartville, Mo. 

That December Cover! 
I just received my December '81 is­

sue, and I am having real trouble get­
ting past the front cover! A tremen­
dous message in a great piece of art 
by Jack Pardue. 

Please tell me how I can get a copy 
suitable for framing. 

Lt. Col. Billy S. Hockaday, 
USAF (Ret.) 

Perris, Calif. 

The cover of your December '81 is­
sue is magnificent! I am sure you will 
receive many more requests about 
this, but I was wondering if it would be 
possible to get a copy (print, litho­
graph, etc.) of that painting? Surely 

the artist, Jack Pardue, realized he 
had created something that would be 
of interest to many of your readers 
and took steps to ensure that others 
would be able to enjoy his work. 

I would appreciate any help you can 
give me in obtaining a copy of that 
painting. If nothing else, perhaps you 
could give me the address of Mr. Par­
due so that I can write him and ex­
press my admiration for his work. 
Thanks for any help you can give! 

Capt. Joseph R. Lesyea, USAF 
Holloman AFB, N. M. 

• To Colonel Hockaday, Captain 
Lesyea, and the many others who 
wrote requesting copies of the De­
cember '81 issue cover: See the ad on 
p. 18, and the box on p. 31 in the ''Aero- ·, 
space World" section of this issue.­
THE EDITORS 

Navy Gold 
In reference to your remarks on p. 

34 of the December '81 issue, regard-
ing the first Shuttle launch: Those •; 
astronaut wings that you saw on 
Young's and Crippen's chests were 
Navy gold, not USAF silver. 

At the time of the first Shuttle 
launch John Young was a retired Navy 
captain, having served as a test pilot 
for three years and also having served 
in the Navy's fighter community be­
fore reporting to NASA. Robert Crip­
pen, on the other hand, was an active­
duty Navy captain at the time of the 
launch, having served in the Navy at­
tack community and as an instructor 
at the USAF Aerospace Research Pi­
lot School before reporting to NASA 
in 1969. They were, and are, Naval avi­
ators. 

Last, and certainly not least, we 
would like to remind you that the first 
Am9Jican in space, Alan Shepard, 
was and is a Naval aviator. John Glenn, 
the first American to orbit the earth, 
was and is a Naval aviator. And Neil 
Armstrong, the first man to walk on 
the moon, received Navy flight train­
ing and is one of the few men to wear 
honorary Navy wings of gold. 

Your magazine is one of the finest 
published, and we enjoy reading it. 
Keep up the good work. 

Steven K. Spragg 
Marshall W. Martin, Jr. 
Memphis, Tenn. 

USAF Museum Aircraft on Loan 
The United States Air Force Mu­

seum has more than 600 aircraft on 
loan to other qualified museums in 
the US, and at a few overseas sites. 
Most displayed at Air Force bases are 
well cared for, but we are finding that 
at times those in the civilian commu­
nity are not getting the attention that 
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Gulfstream Americans 
Next-Generation Trainer. 

Peregrine breaks formation 
for unique approach to total 
contractor support program. 

As the new-generation trainers 
head for tomorrow, one has broken 
from the traditional organic 
approach to maintenance and 
support: 

The Gulfstream American 
NGT/Peregrine. 

It's teamed up with three well­
known performance companies to 
fight high support costs. E-Systems, 
a name synonymous with contractor 
maintenance support; Williams 
International , for depot-level engine 
maintenance; and CALSPAN for 
systems training and syllabi . 

The Williams ln ternat1onaf F J44 turbofan designed 
fo r the Gulfstream NGT Peregrine. 

Together, they project a 51 % reduc­
tion in maintenance labor costs. 

This innovative contractor 
approach is a powerful weapon for 
the Air Force Training Command. 
And that will free up Air Force 

personnel for weapons systems 
missions elsewhere. 

Gulfstream American's 
NGT/Peregrine. Innovative 
contractor support behind it. A 
bright futu re ahead . For more 
information, contact Gulfstream 
American's Washington 
Headquarters: (703) 276-9500. 
Or Peregrine marketing, Bethany, OK : 
(405) 789-5000, ext. 201. 

QII 
Gulfstream American 

CORPORATION 
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Sidewinder air-to-air ~issiles have been made more effective with an advanced 
target sensor. In case of a near miss, t he sensor detect s a laser reflection 
off the target aircraft and detonates the missile warhead. Compared to earlier 
passive sensors, the new device provides greater intercept capability, is more 
reliable, and is less vulnerable to false alarms. The Santa Barbara Research 
Center, a Hughes subsidiary, produces the DSU-21/B active optical target detec­
tor for AIM-98, 9E, 9J, and 9P missiles for the U.S. Air Force. 

The thrust of a spacecraft ion engine has been increased fivefold through simple 
modifications. Hughes scientists, working under a NASA contract, made the 
improvements on a model of the 8-centimeter thruster built for flight test on 
the U.S. Air Force SAMS0-601 spacecraft beginning in 1983. Discharge power was 
raised and beam voltage was increased. Thermally conductive attachments were 
added to the vaporizers to provide heatsinking in the more severe thermal 
environment. Also, the diameter of the electron baffle was increased to 
stabilize the discharge voltage during operation at high beam current. 

The first Intruder the best A-6 TRAM s uadron in the U.S. Navy's 
Atlantic Fleet has to Attack Squadron 75 Th e Sunday Punchers), 
currently with the aircraft carrier USS John Kennedy. The new Hughes-sponsored 
award is a silver bowl engraved with scenes of the A-6E Intruder attack plane in 
action. It will be given annually to the two Intruder squadrons - - one each 
from the Atlantic and Pacific Fleets -- chosen by the Navy for overall excel­
lence. Hughes produces the Target Recognition and Attack Multi-sensor (TRAM) 
Detecting and Ranging Set, a combination laser and infrared device that enables 
the A-6E to attack ground targets day or night. 

A compact , computerized TV s ystem may prove invaluable as a combination training 
device and maintenance manual for military and commercial uses. The Hughes 
Training and Maintenance Information System (TMIS) incorporates a TV screen, 
keyboard, micro-computer, and video disc player. Using video sequences, text, 
and graphics, it can teach someone how to operate something as complex as a 
tactical radar, or help technicians repair complex electromechanical systems. A 
technician merely enters symptoms into the computer, usually by answering yes­
and-no or multiple-choice questions. TMIS then suggests what may be wrong and 
shows step by step how to make repairs. TMIS can be switched from one function 
to another by simply replacing one memory disc with another. 

Though designed to locate enemy weapons by tracking artillery and mortar rounds 
in flight, Hughes Firefinder radars al so can track friendly count erfire and tell 
crews what adjustments they need to make. The AN/TPQ-37 and the smaller TPQ-36 
each have a flat vertical antenna that sweeps pencil-shaped radar beams along 
the horizon. If any object breaks through this electronic fence, the radar 
fires a verification beam. If this beam also detects the object, the radar 
starts to track the shell and calculates where it was fired from. As it does so 
the radar still watches for other targets. The Firefinders are in full-scale 
production for the U.S. Army, U.S. Marine Corps, and selected allied forces. 

Creating a new world with electronics r------------------, 
I I 

l HUGHES i 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY.CALIFORNIA 90230 

(213) 670-1515 EXTENSION 5964 
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the aircraft loan agreements call for. 
(The aircraft with which we are spe­

cifically concerned are on loan to mu­
seums, as opposed to those on loan 
by other governmental agencies to 
schools, parks, recreational facilities, 
posts of the American Legion and 
VFW, cities, and municipalities. While 
misuse of these display aircraft 
should probably also be brought to 
the attention of the borrower, the Air 
Force Museum has no jurisdiction 
over them.) 

Our staffing and limited travel dol­
lars do not permit frequent on-site in­
spection of these loane_d aircraft. Maj. 
Elbert W. Farris, USAF (Ret.), of Talla­
hassee, Fla., wrote us recently sug­
gesting that we enlist the aid of mem­
bers of the Air Force Association to 
keep us informed about our planes 
around the country. 

We thought Major Farris had an ex­
cellent idea, and we solicit photo­
graphs and information about the 
condition of our planes wherever 
readers may happen to view one of 
them on display in poor condition. 
Normally they are identified as "On 
Loan From the USAF Museum." This 
information helps immensely in our 
quest to ensure that the planes are 
being taken care of by the borrowing 
agency. 

Of course, many of the aircraft are 
very well cared for, and an "attaboy" 
to the borrower and a note to that 
effect to the Museum would be equal­
ly appreciated. 

We greatly appreciate the support 
of the Air Force Association through 

,, the years, and especially enjoyed 
Capt. Phil Lacombe's recent article 
about the Museum ("The Air Force 
Museum: A History Lesson," p. 126, 
December '81). 

(P. S. Please do not report on the 
condition of the XC-99 at San An­
tonio. This is not an Air Force Mu­
seum aircraft.) 

Col. Richard L. Uppstrom, 
USAF 

Director 
Air Force Museum 
Wright-Patterson AFB, 

Ohio 45433 

• For more on the plight of the XC-99 
at Kelly AFB, Tex., see "Kelly's Durable 
Relic," by Jennifer Harper, on p. 166 of 
the September '81 issue.-THE EDI­
TORS 
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Beware the Siren Songs 

This isa 
simple calculator 
(K & E Log Log Duplex Decitrig) 

,:, ,, , '. 

11:1 D JD D 

ID ID n ID 

,r:I .. Ill Id 
p n .. Cl 

This is a complex 
calculator 
(HP-21) 

Which would you rather have? 
The answer depends on your 
requirements and the 
capabilities you want, not 
simplicity vs. complexity. 

As the Fiscal Year '83 budget works through Congress, a seductive siren song 
of "defense on the cheap" will be heard. People in and out of Congress will 
advocate "simple solutions" to airpower requirements. The solutions will be 
cloaked in apparently accurate reams of data. 

Beware the easy solutions. When couched in "Simplicity vs. Complexity" 
terms, they overlook a basic demand-that the US develop systems to conduct 
combat operations against a threat, not a dollar target. 

For the Air Force, that means being able to win at night and in bad weather, not 
just daylight. 

-THE EDITORS 
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Not Senile 
I just finished reading the letter in 

the January '82 "Airmail" (p. 13) by 
Terence R. St. Louis concerning the 
September '81 article, "The Bombar­
dier and His Bombsight," by Michael 
J. Nisos. In his letter, Mr. St. Louis 
states that his ball turret could rotate 
360 degrees in azimuth and from zero 
to minus ninety degrees in forty-five 
seconds. 

Something is very wrong with ei­
ther his or my memory. 

I operated a top turret of a 8-26 Ma­
rauder during World War 11, and if my 
turret operated as slowly as Mr. St. 
Louis said, I might just as well have 
stayed on the ground. At that speed, it 
would have been impossible to track 
and fire on any FW 190s or Me 109s 
attracted to our formation. 

Is Mr. St. Louis correct (backed up 
by Mr. Nisos), or am I getting senile in 
my old age? 

MSgt. Charles E. Timme, 
USAF (Ret.) 

Chester, S. C. 

• Author Nisos replies : "Contact with 
the National Air and Space Museum 
indicates that Sergeant Timme is not 
'getting senile in his old age.' He is 
indeed right that forty-five seconds is 
just too long a time for a ball turret to 
traverse from zero to minus ninety de­
grees. Museum personnel indicate 
that 0.45 seconds would be more like 
it. Sergeant Timme, you're right!" 

Meyer Levin 
In the ''Airmail" section of the Janu­

ary '82 issue there was a letter from 
Terence R. St. Louis in reference to 
the September '81 article, "The Bom­
bardier and His Bombsight." 

Mr. St . Louis stated that MSgt. 
Meyer "Mike" Levin was killed in com­
bat on December 10, 1941, while flying 
with Colin Kelly, Jr. 

Mike did fly with Kelly while in the 
19th Bomb Group. He earned the 
nickname of "50-50" because of the 
number of times that he bailed out 
due to engine trouble, etc. 

Mike was transferred into the 64th 
Bomb Squadron, 43d Bomb Group, 
and was killed on a mission. They 
crashed into the Gulf of Papua on Jan­
uary 6, 1943, in a B-17. (The rest of the 
crew was picked up.) 

Mike was a quiet sort of guy as I 
remember, and about the only time 
that you could get him to talk about 
his missions was when you got him 
juiced on the local-made " jungle 
juice." I have a picture from 1943 
showing him reading a book in front 
of his tent. 

As far as the best seat in the house 
is concerned , I'll have to agree with 
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Mr. St . Louis. The ball was it! You 
could see the bombs drop, explode, 
and observe the damage. I had thirty­
five missions as a ball turret gunner in 
B-17s and 120 missions as a gunner in 
B-24s, ending up with 155 missions 
and 1,000 hours of combat. 

One more bit of info: The mission 
on which Mike was killed would have 
been his "last," as his orders home 
had just been received. 

Sweater Affair 

"Lucky" Stevens 
Mountain Lakes, N. J. 

In "The Bulletin Board" section of 
the January '82 issue, there is an error 
in the article "Your Mother Wears 
Combat Boots." The statement, "a 
new blue pullover sweater .. . has 
been approved, but only for those as­
signed to Washington , D. C., in joint 
departmental assignments," is not 
entirely correct. 

The new pullover sweater has been 
approved, but for all Air Force person­
nel all over the world. Some military 
clothing sales stores have already 
received shipments, and all stores 
should have sweaters by March 1982. 

To prevent confusing those who 
have al ready purchased the new 
pullover sweater, we would appreciate 
it if you would print a correction. 

Capt. Carla M. Stucki, USAF 
Secretary to the Air Force 

Uniform Board 
Washington, D. C 

• We appreciate the updated informa­
tion provided by Captain Stucki. Our 
information, which we received from 
Headquarters at press time, was as 
indicated in the item. We are glad to 
learn that eligibility for wear has been 
extended worldwide. The sweater is a 
classy item.-THE EDITORS 

Memphis Belle 
In an effort to fill a gap in the litera­

ture of World War 11, we are collecting 
data and information to be used in a 
book chronicling the history of the 
B-17F Memphis Belle, which flew with 
the 91st Bomb Group. 

What we are looking for is remem­
brances or memorabilia, particularly 
photographs, from individuals who 
had contact with the plane or its crew 
any time during its history-from the 
ti me it took off as a member of the 91 st 
Bomb Group until it came back to the 

States and was used as a trainer on up 
until the present time. Individuals 
who have particularly interesting sto­
ries to tell will be interviewed person­
ally by one or both of the authors. 

Any items which are supplied to us 
on loan will be promptly returned 
(after being examined and, in the case 
of photographs, copied). Where mate­
rial is used, appropriate acknowledg-
ments will be made. •• 

We would appreciate hearing from ~-­
anyone who has had any contact with 
the plane or who has information that 
they think may be useful to us. 

Dr. Harry Friedman ' 
5910 Haymarket Rd . 
Memphis, Tenn . 38119 

Help! I am an avid modeler and wish 
to be correct in my detailing on the 
P-51s that escorted the B-17 Memphis 
Belle 's unit. So far, I have been unab'le 
to determine the fighter squadron(s) 
that escorted the 91st Bomb Group, 
324th BS, to which Memphis Belle be­
longed. 

Anyone who belonged to these _ 
fighter units, please contact me and 
describe the cowling colors, fuselage 
and tail numbers and letters, and 
paint job of the P-51 escorts. I need 
also to know the home base. , 

Please contact me at the address 
below. 

Capt. Suellyn W. Novak, USAF 
5703 Chesterfield Dr. 
Temple Hills, Md. 20748 

F-4 Info 
I am doing a book entitled The 

McDonnell Douglas F-4 in Combat; 
and would very much like to have help • 
from the people involved. 

There are some specific needs: 
(1) combat photos-prelaunch, gun 
camera, battle damage; (2) support 
operations-munitions loading, 
maintenance, etc. ; (3) accounts of 
combat missions; (4) the point of •: 
view from both seats, and from the 
ground support personnel ; and 
(5) other photos of high pictorial ap­
peal. 

I will return all material, if desired. 
Walter J. Boyne 
Assistant Director "' 
National Air and Space 

Museum 
Washington, D. C. 20560 

Thor Launch Team 
I am compiling a computerized list 

of the more than 1,500 alumni of the. 
Thor Space Launch Team, which will 
include all USAF, Royal Air Force, and 
contractor personnel who have been 
directly involved with any of the USAF 
Thor CTL or Space Booster launches 
from Cape Canaveral, Fla., Vanden-
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~ow 
Altitude 
Dispenser 

Provides safe, LOW-COST, stand-off submunitions delivery. 
Brunswick's LAD is a flight proven advanced devel­
opment program for the U.S. Air Force. LAD will 
provide low-cost, submunitions delivery with maxi­
mum survivability for high-value aircraft. The system 
will compute its own trajectory, 
either pre-mission or at launch. 
Launched below radar coverage 
LAD will clitnb behind the deliv­
ering aircraft fulfilling 
requirements for both direct 
attack and standoff delivery. LAD 
will fly off axis and down range 
to dispense its armament. 

LAD is a fire and forget delivery 
system travelling by inertial navi­
gation to its target using locating 

information made available from the delivering air­
craft. LAD is most effective in defeating key threat 
targets such as masses of armor, entire air defense 
sites and airbases including all support facilities by 

delivering large submunition 
patterns with destruction of 
everything within its footprint. 

Brunswick Defense-versatile 
technologies for defensive sys­
tems. For further information 
contact Marketing Director, 
Brunswick Corporation, Defense 
Division, 3333 Harbor Boulevard, 
Costa Mesa, CA 92626. Phone 
(714) 546-8030. 



berg AFB, Calif., or Johnston Island. 
If you were involved in Project Emily, 

Program 437, or the AP, SDP, HAP, Al­
tair, College Launcher, Burner I/11/IIA, 
BMDTTP, SSP, or DMSP programs, 
you are a member of USAF's one-and­
only Thor Space Launch Team! 

Please send a SASE to me for a data 
input questionnaire. A reunion of all 
members of this unique group of 
space launch pioneers is tentatively 
planned for December 1983-the 
twenty-fifth anniversary of the first 
launch of a missile (a Thor!) froni Van­
denberg AFB, Calif. 

F-80 History 

Eric G. Lemmon 
4416 Titan Ave. 
Lompoc, Calif. 93436 

I am preparing a detailed pho­
tographic and unit history on the 
Lockheed F-80 Shooting Star aircraft 
in the ANG and Reserve. I would ap­
preciate the loan of photos and slides 
of the F-80 and RF-80. All material will 
be returned promptly, and I will reim­
burse for postage and processing 
costs. 

I would also like to hear about per­
sonal experiences in flying and main­
taining the aircraft. My long-range 
goal is to publish a series of articles 
covering the entire operational histo-
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ry of the F-80; therefore, all informa­
tion is welcome. 

Robert J. Esposito 
409 Orchard Ave. 
Somerdale, N. J. 08083 

Observation Aircraft in Vietnam 
I am attempting to gather informa­

tion, pictures, and personal experi­
ences of men who flew observation 
aircraft (Cessna L-19s) in Vietnam for 
a research project. . 

I would appreciate any information 
readers could send. All material will 
be promptly returned and credited. 
Please contact me at the address be­
low. 

Lincoln Airport 

Keith L. Carter 
7655 W. 67th Ave. 
Apt. 104 
Arvada, Colo . 80004 

. I am trying to compile historical in­
formation on the Lincoln Municipal 
Airport in Lincoln, Calif. 

The airport was constructed during 
World War II as an auxiliary training 
field for Mather AFB in Sacramento. 

We would like to hear from anyone 
who used the field during World War II 
and up to January 1947. Dates, type of 
aircraft flown, and type of training are 
the items of particular interest. Please 
contact me with any information at 
the address below. 

L. Mencarini 
Airport Manager 
Lincoln Airport 
P. 0. Box 426 
Lincoln, Calif. 95648 

Hospitals in Vietnam 
I would appreciate hearing from 

anyone who was assigned to the 483d 
USAF Hospital at Cam Ranh Bay, Viet­
nam, or the 377th USAF Hospital at 
Tan Son Nhut, Vietnam, during 1971 
and 1972. 

I was assigned to those bases dur­
ing that time and have two reasons for 
wanting to hear from former mem­
bers: first, to locate friends, and sec­
ond, to gather information for a study 
I am conducting. 

Robert A. Corr.::!! 
Chairman 
Veterans Advisory Council 
Box 316 
Fort Madison, Iowa 52627 

The AN/APM-424 IFF TRANSPONDER TEST SET 
Provides Complete Flightline I FF 

Transponder Checkout in SECONDS . 

FEATURES ... 

• LIGHTWEIGHT-PORTABLE 

• MINIATURE 

• AUTOMATATIC SELF TEST 

• PREFLIGHT GO/NO GO 

• CHECKS MODES 
1, 2, 3A, and C 

• AUTOMATIC 

• SELF CONTAINED 

• VISUAL DISPLAY 

• MILITARY TESTED 
and QUALIFIED 

WTELEDYNE ELECTRONICS 
649 LAWRENCE DRIVE/NEWBURY PARK, CALIFORNIA 91320 

PHONE AREA CODE B05 498-3621 - TELEX 65-923 3 
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Vietnam Material Wanted 
I am looking for material on the 

Vietnam War from all points of view: 
fiction , poetry, memoirs, drama, di­
aries, songs, sketches, letters, etc. If 
approved , submissions will be in­
cluded in a major anthology presently 
under contract (your copyright will be 
protected). 

Please contact me at the address 
below. 

John Clark Pratt 
3409 Canadian Parkway 
Fort Collins, Colo. 80524 

7th Aerial Port Squadron 
I would like to ·hear from anyone 

associated with the 7th Aerial Port 
Squadron of the Far East Air Force or 
PACAF. 

The purpose of this request is to 
gather material and information for 
an article, and also to compile a cur­
rent address list in order to plan a 
reunion . 

Maj. Heyward B. Roberts, Jr., 
USAF (Ret.) 

87 Bethel Pl. 
Washington, W. Va. 26181 

Lockheed Hudsons 
A former member of the RAF who 

flew in Lockheed Hudsons during 
World War II is seeking information 

AIRMAIL 

about US squadrons equipped with 
this type of aircraft. There is much 
history about RAF squadrons 
equipped with the aforementioned 
aircraft, but very little so far about US 
squadrons. 

Any anecdotes or other accounts 
will be very gratefully received. 

Clark Field 

A. Hendrie 
Sandy Ridge 
Amberley Road 
Storrington, West Sussex 
RH20 4JE England 

I would like to express my sincere 
appreciation to Thirteenth Air Force 
at Clark AB, the Philippines, for the 
professional courtesy and hospitality 
extended to my wife and me during 
our visits there in the summers of 1979 
and 1981 . We are particularly indebted 
to our host, Dr. William T. T. Ward , 
Chief of the History Section, for tak­
ing the time to give us a tour of the 
base . . . . 

''KNIGHTS OF THE AIR" 

18 

In response to ~ublrc demand, the cover pa10U1'1g from 
the DeGember 1981 Issue 0!A1r F'o11te Magszine Is 1:t(:)W 
available as a high qwa1ItY. 20 x 27 trtcfu l:)tli'lt flill 11 fines\ 
piper "Knf~l'its of the >.it" IS a full-celor repr(l)d1:1oti0n 
suitable for fram1t)g. 
F9r en attraetive ad(ll,ltl~n to yo1.u home or office. 0Jlde1 
1/<illU' ''Knights or the Air" p~lnt n;elay! 

--------------., ii Please send me the following "Knights of the Air" print(s): i 
I _ _ unsigned print(s) at $18.00 each 

_ _ print(s) hand-signed by the artist at $23.00 each. 
□ Check or money order enclosed. 

I □ Visa 
•• D Master Card Maryland residents add 5% Sales Tax. 

•• Visa or M aster Card Account Number I 
J I I I I I I I I I I i 
•• Interbank Number (Master Card only) Good Thru 

I .__I ..,____,____.___. 

:I Signature ! J Name 

·I Address 

I City State Z,p Code 

I Send to: I 
L

. Tuxedo Prints, 5141 Frolich Lane, Tuxedo MD 20781 . ,, _____________ .. 

To those former airmen who once 
served at Clark Field: Dr. Ward is seek­
ing photos of various activities at the 
base to add to his archival collection . 
He would appreciate borrowing these 
pictures in order to make copi~~ ­
(Clark AB is APO San Francisco 
96274.) 

Harry Stokes 
Rolling Meadows, Ill. 

337th FIS 
I am seeking information on com­

manders of the 337th Fighter-Inter­
ceptor Squadron (and their dates of 
tenure) from July 8, 1954, to July 8, 
1960. 

The 337th Tactical Fighter Squad­
ron will be activated at Seymour John­
son AFB in April 1982, and our histor­
ical coverage of the 337th 's role in the 
air defense mission during the late 
1950s is sketchy, at best. If photos or 
memorabilia are available, they would 
add life to a new squadron about to 
become part of the 4th Tactical Fight­
er Wing. 

Frederick D. Claypool 
Historian 
4th TFW/HO 
Seymour Johnson AFB, 

N. C. 27531 

(Continued on p. 133) 
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IN FOCUS ... 

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY) 

Washington, D. C., Jan. 27 
Ups and Downs of MX Basing 

On the very last day of 1981, the De­
fense Department backed off from an 
interim basing mode for MX-involv­
ing "superhardened" fixed silos­
presumably in recognition of insur­
mountable congressional opposition 
and because of the questionable sur­
vivability gains this approach offers. 
The decision to forego temporary MX 
deployment in this mode would, even 
over the long term, seem to spell the 
end of this ill-starred concept that the 
Office of the Secretary of Defense 
(OSD) "invented" last October with­
out benefit of Air Force consultation 
or concurrence. 

Rather than rebuilding ex isting 
ICBM silos, the Defense Department 
now plans to deploy "at least forty" 
MX missiles in existing Minuteman si­
los. The first unit of ten missiles is to 
achieve operational status late in 
1986. This spring, the Defense Depart­
ment will decide which of the existing 
six Minuteman wings is to house MX. 
The intent is to deploy all MX missiles 
in one field to minimize command 
control and communications prob­
lems and thereby lower costs. 

The Defense Department opted for 
deploying MX in Minuteman rather 
than in Titan silos because of greater 
compatibility with potential ballistic 
missile defenses, higher operational 
effectiveness, and lower cost. This 
commitment to an interimistic basing 
scheme has no effect on long-term 
basing options. These options in­
clude ballistic missile defense of silo­
based or deceptively based MX mis­
siles, deep basing of MX in under­
ground citadels, and an airmobile MX 
using a continuous patrol aircraft. 

Congress requested that the De­
fense Department select a long-term 
basing mbde by July of next year. The 
latest Defense Department estimate 
is that to produce 226 MX missiles 
and to deploy at least forty of them in 
existing Minuteman silos will cost be­
tween $18 and $19 billion -in constant 
FY '82 dollars. Procurement of this 
number of missiles, according to the 
Defense Department, "will allow for 
ultimate deployment of 100 in both 
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near- and long-term basing modes 
as well as operational assets and 
spares." 

While the most crucial decision on 
MX-determination of the system's 
long-term basing mode-is yet to be 
made, the Defense Department de­
cided recently on the type of war­
heads the new missile is to deploy. 
Rather than arming the missile with 
either the current or an improved ver­
sion of the Mk 12A as preferred by the 
Air Force, DoD decided in favor of the 
so-called ABRV (Advanced Ballistic 
Reentry Vehicle) in down-rated form. 
The ABRV, as originally developed by -
the Department of Energy's weapons 
laboratories, was to have had a yield 
of about 500 kilotons. The version 
that the Defense Department re­
quested for MX, however, will pro­
duce less yield than even the standard 
Mk 12A (also known as W78, nomi­
nally rated at 330 kilotons). 

Rather than arming 
the missile with either 
the current or an 
improved version of 
the Mk 12A as 
preferred by the Air 
Force, DoD decided in 
favor of the so-called 
ABRV (Advanced 
Ballistic Reentry 
Vehicle) in down-rated 
form. 

The reason for scaling back yield is 
to reduce use of scarce special nu­
clear materials (SNM-various fissile 
elements, such as plutonium or more 
sophisticated materials that in con­
cert with high explosives form the pri­
mary stage of a thermonuclear weap­
on that provides the neutron flux 
needed to "trigger" the secondary or 
fusion stage). The yield of a ther­
monuclear weapon is the product of 
the primary as well as secondary 
stage, with the fission part contribut­
ing usually between a quarter to half 
of the force generated by the weapon. 
By reducing the ABRV's SNM content, 

the yield of this warhead falls below 
that of the Mk 12A, even though it 
weighs more and is bulkier than the 
latter. As a result, MX will carry fewer 
warheads than otherwise possible 
(nine or less, compared to ten-or 
twelve if not constrained by SALT II) 
and cost more. 

Equipping MX with reduced-yield 
ABRVs rather than with Mk 12As will 
cause a cost increase to the Air Force 
of almost $1 billion and degrade the 
missile's 'operational effectiveness. It 
is possible to argue, however, that the 
option to change over eventually to 
high-yield ABRVs-in excess of 500 
kilotons-may be worth the price of 
admission. By way of a benchmark, 
the Multiple Independently Target­
able RVs (MIRVs) of modern Soviet 
ICBMs consist mainly of two types, 
one with a yield of about 600 kilotons 
and the other one weighing in at 
about 1.2 megatons. 

Congressional experts look as­
kance at the Administration's deci­
sion to saddle the MX with reduced­
yield ABRVs because of the concomi­
tant cost growth and performance de­
cline as well as the fact that yet an­
other RV is being brought into the 
inventory that has not been tested. 

Because the US abides by the terms 
of a bilateral accord with the Soviets 
that severely limits underground nu­
clear testing (the so-called Threshold 
Test Ban Treaty of 1974, which, al­
though never ratified by the US Sen­
ate, precludes this country from con­
ducting underground tests with an 
anticipated yield of more than 150 
kilotons), the ABRV in either version 
has not undergone full-up testing. 
Even though this is true also for the 
Mk 12A, the latter uses components 
that were tested and hence is less like­
ly to malfunction or produce inade­
quate yields than is the case with 
ABRV. 

In light of this concern, some Ad­
ministration officials and influential 
congressional quarters favor ending 
US adherence to the Threshold Test 
Ban to assure the effectiveness and 
reliability of the nation's strategic de­
terrent. (See p. 17 of the January '82 
issue.) There have been past in-
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stances when untested operational 
designs were subsequently found to 
be flawed, either in terms of yield or 
malfunctioning. 

The Air Force, meanwhile, is refin­
ing but is not yet ready to cate­
gorically recommend a deceptive 
basing concept known as Modular Ar­
ray Basing (MAB), which appears to 
offer good survivability yet draws on 
existing technology and recent re­
search and development findings. Ini­
tial Capitol Hill reaction to this pro­
posed basing concept, which in­
volves the deployment of up to 200 
MX ICBMs at or very close to existing 
military bases, has been favorable . 
Between ten and thirty would be de­
ployed deceptively in vertical cap­
sules hardened to withstand over­
pressures of up to 2,000 psi (pounds 
per square inch). The individual cap­
sules would be spaced one-half to 
two miles apart, either on a military 
base or on small parcels of land close 
to existing facilities. 

Among the military facilities that 
have been identified as candidates for 
MAB are Edwards AFB, Calif.; the 
Naval Weapons Center at China Lake, 
Calif.; Webb AFB, Tex.; Reese AFB, 
Tex.; Dyess AFB, Tex.; the Navajo 
Army Depot, Ariz.; Williams AFB, 
Ariz.; Nellis AFB, Nev.; Cannon AFB, 
N. M.; Altus AFB, Okla.; Fort Sill, 
Okla.; and several bases supporting 
existing ICBM deployments. 

In order to maintain deception, the 
missiles would be moved among a 
number of capsules in shell-game 
fashion at intervals corresponding to 
essential maintenance cycles, or 
about twice a year. The MAB concept 
also envisions use of decoys, mask­
ing signals, and countermeasures to 
thwart detection of the missiles' loca­
tion by Soviet spy satellites or agents 
on the ground. 

One or two sites would function as 
central operating bases where the 
missile's first three stages would be 
assembled for shipment via air or 
train to the deployment bases. There 
the missiles would be mated with the 
fourth stage and the RVs and placed 
into a canister/launcher. The missile, 
inside its canister, would then be 
moved from the deployment base to a 
vertical capsule in transporter/erec­
tor vehicles. These transporters would 
be similar to those used for Minute­
man ICBMs. While there may be the 
need to build new or improve existing 
roads, the MAB concept seeks to uti­
lize existing roads wherever possible. 

If the threat posed by Soviet ballis­
tic missiles were to reach levels in ex­
cess of what the system can safely 
tolerate, MAB's survivability can be 
boosted by the incremental addition 
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of Ballistic Missile Defense systems 
to protect individual capsules, an en­
tire deployment base, or both. Appar­
ently only one control center will be 
needed per deployment base. In case 
of MX deployments at Minuteman 
complexes, the existing control cen­
ters probably can be modified to ac­
commodate the new, large missile. 
Airborne command and control air­
craft as well as satellite relays can be 
used to provide MAB with survivable 
command control and communica­
tions and direct linkage with the Na­
tional Command Authorities. In case 
an attacker manages to put essential 
satellite command and control links 
out of commission, airborne control 
and other mobile, survivable net­
works can provide longer-term, en­
during command and control. 

There is the option to keep some of 
the MAB force on full alert, ready to 
launch within seconds on receipt of 
specific orders to strike targets re­
quiring rapid response while assign­
ing others to a reserve force. The lat­
ter category of weapons can be kept 
dormant to provide protracted war­
fighting capabilities. Basic security 
arrangements of the Minuteman 
force can be applied to MAB. Remote 
sensors can be used to detect at­
tempts that penetrate the vertical cap­
sules. Special security teams would 
be available to respond to alarms in 
the same manner as under the Min­
uteman arrangement. 

Several other deployment schemes 
are under consideration by the Air 
Force at this time, including concepts 
involving a mix of basing modes. 

B-1 Is Formally Resurrected 
The Air Force's new long-range 

combat aircraft, a modernized model 
of the 8-1 known as the 8-1 B, became 
a legal entity on January 20 of this 
year with the signing of contracts for 
its full-scale development and pro­
duction go-ahead. The initial con­
tracts with Rockwell International, 
the 8-1 B's prime contractor, are worth 
about $2.2 billion but could grow to 
$20.5 billion (in 1981 dollars) if the full 
complement of 100 aircraft envi­
sioned by the Administration is pur­
chased. This figure does not include 
the $6 billion spent on the original 
B-1A program, which was canceled in 
1977 by the previous Administration. 
Of the $20.5 billion earmarked for the 

development and acquisition of 100 
aircraft, $2.4 billion will go to re­
search, development, test, and eval­
uation (RDT&E), according to Rock­
well International executives. 

The ultimate scope of the 8-18 pro­
gram, in the perception of the Admin­
istration and Congress, is tied to how 
fast the Air Force and its contractor 
team headed by Northrop can bring 
the Advanced Technology Bomber, 
known popularly as "Stealth," into 
the operational inventory and how ' 
well that system performs. In case 
Stealth technology and production 
progress faster than anticipated-ini­
tial operating capability (IOC) is set 
tentatively for the early 1990s-the 
B-1 B buy might be cut short below the 
programmed total of 100 aircraft. 
Conversely, if the Advanced Technol­
ogy Bomber program-which is to 
entail 132 aircraft-does not pan out 
as advertised by its advocates, the 
8-18 production run could exceed 
100 units by a wide margin. In that 
case, Rockwell lnternational 's chair- ~ 
man and chief executive officer 
Robert Anderson told this writer, the 
cost of additional B-18s would drop 
down to betwe.en $60 million and $70 
million per additional aircraft , ex­
pressed in current dollars, because of 
the "sunk" or amortized R&D and fa­
cilities costs. 

The Air Force, as reported earlier in 
this space, is applying special safe­
guards to ensure that the 8-18 pro­
gram won 't exceed its cost ceiling of 
$20.5 billion for 100 aircraft. The 
White House formally pledged to 
Congress that this ceiling won't be 
exceeded. Any changes in the air­
craft's design-whether sought by 
the Air Force or Rockwell-will have 
to be approved by the Secretary of 
Defense. Both Congress and the Ad­
ministration will be monitoring the 
program's cost profile on a continu­
ous basis. 

Some 3,000 companies and about 
58,000 people will be working on the 
8-18 program at its peak. First flight 
of the new aircraft is envisioned early 
in 1985, and delivery of the first fifteen 
aircraft to the Strategic Air Command 
is expected about eighteen months 
later. The aircraft is being credited by ' 
intelligence estimates with about 
ninety percent of the penetration ca­
pability of the Stealth bomber and ex­
pected to get through even the most 
sophisticated Soviet terminal de­
fenses until at least the mid-1990s. 

With a maximum takeoff gross 
weight and unrefueled range almost 
identical to that of the B-52H-yet 
generally greater payload capacity­
the 8-18 can carry up to 142 conven­
tional weapons when used in the 
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force-projection role or up to twenty­
two ALCMs when assigned to the 
cruise-missile-launcher mission. The 
8-18 weighs more and carries a sig­
nificantly larger payload over greater 
distances than the original 8-1 de­
sign. 

A host of modifications make the 
8-1 B a far more survivable and ver­
satile aircraft than its progenitor. The 
single most important enhancement 

. of the 8-18 is probably a radar cross 
• section (RCS) markedly smaller-up 

to fifty times so under the most cru­
cial azimuth angles~than that of the 
original design. 

Among the more 
. promising ECM 
techniques from which 
low-flying B-1Bs 
incorporating low 
observable traits 
benefit is a system 
that spoofs radar 
homing missiles. 

Because of significant recent ad­
vances, the B-1B's RCS reduction­
although falling short of making it the 
"invisible" airplane the ATB is ex­
pected to be-could result in vastly 
improved survivability and increased 
ability to penetrate. The main reason 
here is the synergism that results from 
combining new electromagnetic 
countermeasures (ECM) technology 
with low radar cross section . This 
synergism stems in part from the fact 
that the amount of power needed to 

, ·. drive ECM drops sharply as the air­
craft's radar cross section is reduced 
to the one square meter range or be­
low. 

The other fact that makes RCS re­
ductions of this magnitude so worth­
while is that ECM techniques that are 
ineffective-and hence not applica­
ble-when the bomber presents a 
cross section in the 100 square meter 
range bec_ome highly effective in the 
one square meter or lower category. 
Among the more promising ECM 
techniques from which low-flying 
B-18s incorporating low observable 

• traits benefit is a system that spoofs 
radar homing missiles. 

While the details of this technique 
are classified, the fundamental princi­
ple involved in this so-called terr'ain­
bounce technique hinges on causing 
homing missiles from such Soviet 

• weapons as SA-10 surface-to-air mis­
siles (SAMs) and new Soviet look­
down/shoot-down systems to home 
on a " mirage" of the penetrating 
bomber on the ground rather than 
where the aircraft actually is. 
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The 8-18 drastically reduces RCS 
essentially by two means: the use of 
special radar-absorbing materials at 
selected surface locations and by en­
gine-inlet shaping. 

Other changes from the original 8-1 
to the new variant include both im­
proved offensive and defensive avi­
onics. Since the radar systems of the 
8-1 are no longer being produced, it 
became attractive from the point of 
view of economics and performance 
to shift to substitutes that are more 
advanced and in production. The 
choice was an upgraded version of 
the F-16's radar. Included here is the 
option for multirole radar, which 
could provide greater flexibility and 
the ability to deliver terminally guided 
conventional munitions. 

At the same time, the capabilities of 
the aircraft's defensive avionics can 
be bolstered by widening the range of 
their receiver and transmitter fre­
quencies, thereby increasing their ef­
fectiveness against netted defenses 
and look-down/shoot-down intercep­
tors. Because of the twenty percent 
increase in maximum gross weight, 
the 8-1 B requires a beefed-up landing 
gear. Other changes of the new de­
sign include the ability of one engine 
to start the others. This is accom­
plished by cross bleed. 

All 8-18 aircraft will include hard­
points for optional ALCM carriage. 
The new 8-1 variant has a maximum 
takeoff and in-flight weight of 477,000 
pounds, compared to a takeoff weight 
of 395,000 pounds and in-flight 
weight of 421 ,000 pounds of the 8-1A. 
Powered by four General Electric 
F101-GE-102 turbofan engines in the 
30,000-pound class range, the B-1B's 
maximum speed is in the low super­
sonic range at altitude and in the high 
subsonic range during low-altitude 
penetration. The aircraft's crew con­
sists of a pilot, copilot, and two sys­
tems operators, one for offensive and 
the other for defensive systems. If the 
entire complement of 100 B-1Bs is to 
be procured, the Air Force plans to 
acquire the last ninety aircraft under 
multiyear procurement arrange­
ments. 

Washington Observations * Sometime this summer, the Air 
Force System Command 's Space Di­
vision will launch the first of several 
user-tu nded Inertial Upper Stages 

(IUS) on a Titan 34D booster. The IUS 
is being developed by the Air Force on 
behalf of DoD for use on the Space 
Shuttle to deliver space systems to 
higher orbital altitudes and inclina­
tions than is possible with the Shuttle 
alone. 

In the wan ing days of the Carter Ad­
ministration, NASA dropped out of 
the IUS program and instead opted 
for development of its own IUS, a de­
rivative of the Centaur space rocket. 
The Reagan Administration healed 
this rift between the Defense Depart­
ment and NASA and encouraged both 
agencies to develop jointly a high-en­
ergy upper stage capable of deliver­
ing payloads in the 8,000- to 10,000-
pound range to synchronous equa­
torial orbits. The IUS's payload is in 
the 5,000-6,000-pound class. 

The high-energy upper stage, 
which is now in program definition, 
will almost certainly use the Centaur's 
proven and efficient RL-10 engine. 
Whether the vehicle itself will be de­
rived from Centaur or some other de­
sign is to be decided by the Air Force 
and NASA in the near future. This 
high-energy upper stage, which will 
burn liquid hydrogen and oxygen, 
rather than solid propellants or hyper­
golic fuels, is to reach operational sta­
tus by the end of this decade when the 
Air Force expects that military space­
craft will be large'r and heavier than 
those the IUS can accommodate. 

The IUS 's development-initially 
somewhat stormy because of sub­
stantial cost growth-now is pro­
ceeding "well," and the cost prob­
lems plaguing the system 's full-scale 
development phase are "behind us," 
according to senior Air Force offi­
cials. Cost of the initial IUS produc­
tion contract is yet to be negotiated 
with Boeing, the prime contractor, 
but "we hope to come up with a rea­
sonable price," these officials point 
out. 

* The Air Force, along with other: ele­
ments of the Defense Department as 
well as NASA, is taking a serious look 
at the potential development of a new 
space booster with a payload capabil­
ity in the 150,000-pound range. Such 
a booster would use Space Shuttle 
components whenever poss ible . 
Meanwhile, the Administration 's at­
tempts to formulate an updated , com­
prehensive space policy are being 
slowed by interagency wrangling. 
The intelligence community, es­
pecially, is resisting efforts toward 
some commonality in program man­
agement and other ways tor a variety 
of reasons, not the least of which is 
the specialized nature of intelligence 
systems. ■ 
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AEROSPACE WORLD 
News/Views & Comments 

Washington, D. C., Feb . 2 * In January, the Air Force awarded 
Rockwell lnternational's North Ameri­
can Aircraft Operations two contracts 
totaling more than $2.2 billion. 

The contracts are for full-scale de­
velopment and a production 8-18 
bomber. The development contract 
requires Rockwell to finalize the B-18 
design, modify two of the original 
B-1A aircraft currently in storage at 
Edwards AFB, Calif., and conduct a 
flight-test program. 

The second contract calls for the 
production of the first B-18 and order­
ing such crucial long-lead-time items 
as strategic metals and electronic 
components. 

According to officials, the 8-18, 
though smaller in size than the 8-52, 
will carry considerably more payload 
because of improved engine perfor­
mance and advanced aerodynamic 
technology. Further, low-radar ob­
servability and the latest electronic 
jamming systems will allow the air­
craft to penetrate Soviet defenses 
well into the 1990s. 

An accelerated production pro­
gram calls for engineering design re­
view of the first 8-1B a scant four 
months after program start. Final de­
sign review should take place a year 
later with initial flight of the first pro­
duction aircraft early in 1985. A flight­
test program of that aircraft is to run 
concurrently with production deliv­
eries and last about sixteen months. 

The first operational aircraft is ex­
pected to be delivered to Strategic Air 
Command late in 1985, with a full 
squadron formed a year after that. 

According to officials, special safe­
guards have been implemented to as­
sure that costs for the B-1B program 
do not exceed the $20.5 billion (FY '81 
dollars) ceiling established by the 
Congress. A management plan to 
achieve cost and schedule objectives 
includes biweekly reports to the Sec­
retary of Defense, with any changes 
requiring his approval. (For additional 
details, see p. 22.) 

* In another important acquisition 
decision, USAF in late January an­
nounced it will request about $11 bil­
lion over the next five years to pur-
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Follow'ing trials in the eastern Atlantic, the Air Force's shipborne phased-array radar 
COBRA JUDY is now slated for a test session in the Pacific. Operating out ol Its 
home port of Pearl Harbor, Hawaii, the radar station aboard the USNS Observation 
Island will accumulate data on ballistic-missile flights , The largest such sensor 
system afloat. COBRA JUDY stands four stori(#S tall and weighs 250 tons. It was 
developed by Raytheon Co. for AFSC's Electronic Systems Division. 

chase fifty upgraded versions of the 
C-5 transport and forty-four KC-10 
tankers to double airlift capacity by 
1990. 

According to Lt. Gen. Kelly H. 
Burke, DCS for Research, Develop­
ment and Acquisition, the Lockheed­
Georgia transport is being bought be­
cause of earlier delivery, rather than 
the proposed McDonnell Douglas 
C-17. The C-17 won a competition last 
summer to become USAFs next-gen­
eration transport. 

General Burke said that he didn't 
consider the C-17 a dead issue and 
hoped money could be appropriated 
to continue development of it. 

* The Air Force leadership is midwa 
through its landmark study calle, 
"Project Air Force 2000." The purpos 
is "to chart the Air Force of the fL 
ture," in the words of Chief of Sta­
Gen. Lew Allen, Jr., who is directing i 
Stimulus for the study is a i:lesire to 
improve USAF long-term planning, 
both by the Air Staff and in the major 
commands. USAF seeks to develop a 
clear vision "of the Air Force we will 

need in the year 2000 and how we 
intend to acqµire this force." 

Responsible for the study is the As­
sistant Deputy Chief of Staff, Opera­
tions and Plans, who is chairing the 
study group. The charter for the study 
requires examination of the probable 
world in the year 2000. That includes 
economic, technological, and demo­
graphic issues. Its primary focus will 
be Air Force roles and missions, force 
employment concepts, force struc­
ture, and investment strategies. In 
charging the group with the study, top 
Air Force leadership directed that it 
be kept realistic and affordable. 

There are a number qf reasons why 
the study will be different from earlier 
ones. First, it will look at more than 
technology, as mentioned above . 
Second, it is intended to be succinct 
instead of voluminous. Finally, the Air 
Force leadership intends that "Air 
Force 2000" be written for the public 
audience as well as for the Air Force. 

As this issue was printed , the origi­
nal draft of "Air Force 2000" t,,ad been 
evaluated by a group of retired Air 
Force leaders, and the final product 
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was in preparation. The complete re­
port.is expected for public release in 
mid- to late May. 

* A long-range research program 
has been initiated at NASA's Lewis 
Research Center, Cleveland , Ohio , 
designed to help reduce the nation's 
dependence on foreign sources of es­
sential , high-performance metals. 

The objective is to provide alterna­
tive materials and concepts to reduce 
substantially the aerospace industry's 
consumption of cobalt, columbium, 
chromium, and tantalum. These met­
als contribute to the superior perfor­
mance of today's aircraft gas-turbine 
engines in high-temperature, high­
stress, and highly corrosive environ­
ments. 

A combination of worldwide infla­
tion , geopolitics, and instability in 
countries where the metals are mined 
has caused marked fluctuations in 
availability and price in recent years. 
For example, cobalt-one of the most 
crucial strategic elements-rose 800 
percent in price from $5.50 per pound 
in 1977 to more than $50 per pound in 
1980. The price currently is about $15 
per pound. In 1972-80, the cost of co­
lumbium rose 1,300 percent; tan­
talum, 1,480 percent. 

Latest in a series of Sikorsky helicopters being built for the Navy and Marine Corps, 
the CHIMH-53E is a preproduction prototype designed primarily to tow magnetic or 
electronic gear in a minesweeplng role. The tr/pie-turbine, heavy-lift Super Stallion, 
the free world 's largest helicop·ter, is also equipped for in-flight refueling for long­
range, long-duration missions. 

Such trends could seriously affect 
the US posit ion in international avia­
tion markets, national defense, and 
domestic inflation , NASA officials 
said . 

A typical gas-turbine engine that 
powers US commercial and military 
jet aircraft-and many foreign jets­
requires ninety pounds of cobalt, 
1,600 pounds of chromium, and 170 
pounds of columbium . The raw mate­
rial cost alone for one jet engine is 
more than $30,000. 

As an example of US vulnerability in 

' Thunderbirds Memorial Service 

More than 3,000 peop le gathered in the Thunderbirds hangar at Nell is AFB in Nevada 
at a memorial service for the four members of the aerral demonstration team killed in 
January's tragedy. 

Some 140 former Thunderbirds joined the families and friends of the four pilots as well 
as thousands of base personnel in the tribute, which was described as a "very, very 
moving ceremony." 

The one-hour service was concluded with a "missing man" flyby of F-4 Phantom 
fighters, 

The four were_ returned to the ir r\:)spective stal~s for burial. , 
The Thum;Jeibrr-ds' Leader was Maj. Norman L Lowry Ill, who was commissioned in 

1967 and trew 264 combat misslans in Southeast As ia. A graduate of the Fighter 
Weapons School, he had logged 3,300 hours in jet aircraft. He leaves behind his wife, 
Linda, and two sons .. Jasen and Matthew, 

Capt Wilqe·M.ays,was eommissione·d In 1971 and wenl en lo become an F-4 instructor 
piloL Also a gradua1e of the Fightet Weapons School, he hlld logges some 2,000 hours 
In fighters. Captain Mays rs survived by his wife. Sara Ann. arid sen, T1:1sd. 

Cai:>t. Josei:>/1 ''Pete" Pete.rson was comm1ss1oned in 1971. His filsl llying assignment 
was as an instructor pilot In T-38s. He later transitianed lo theF-4 and mad t09ged m9re 
than 3,300 hours in jet aircraft. He is survived by his wife, Cecilia, and daughters, 
Krlst ian, and Kimberly. 

Capt. Mark E. Melanoon was commissioned In 1972 an(j fl~w various versions of the 
F-4 for ei@ht years before earning to the Thunderbirds. He had IOg!lJe.d mere lhan 1,800 
heurs in jet aircraft. Ca:ptain Melancon is survived by his wile, Caro1 Jean, and daughter, 
Jennifer Lynn 

The University ot Nevada has set up full sehotarships for the wives and chi ldren of the 
four pltc;,ts amd these ot twa other members ol the 1:1recisi0n flying team who died last 
year. Lt. Col, David L Smith and C.apt. pa·vid "Nick" t,lauck, 

(For a tdbute to the Thunderbirds and lo 1he conseptol the aerial demonstration team, 
see General Milton 's column, p. 123.) 
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the market, this nation imports nine­
ty-seven percent of its cobalt-mostly 
from Zaire and Zambia in Africa. 

The new research is to be executed 
in three concurrent technological 
thrusts, officials said. The first in­
volves basic metallurgical research to 
reduce the amounts of the metals 
used in alloys and to find substitutes 
for them without compromising per­
formance. 

The second thrust calls for the re­
design of jet engine components to 
use superalloys only where needed. 

The third thrust will be to search for 
entirely new classes of more accessi­
ble, less-expensive metallic materials 
that can meet the performance stan­
dards. 

Several universities and industrial 
firms will participate in the program. 

* USAF in December awarded a $421 
million-plus fixed-price contract to 
Hughes Aircraft Co .'s Missile Systems 
Group, Canoga Park, Calif., for full­
scale development of the radar­
guided Advanced Medium-Range Air­
to-Air Missile (AMRAAM). 

The contract also contains pre­
priced options for 924 operational 
missiles and future options for devel­
oping second-source or follow-on 
missile production . 

The award initially obligated about 
$99 million to undertake the develop­
ment program to include production 
of ninety-four test missiles. 

AMRAAM is to replace the AIM-7 
Sparrow missile currently in use. It is 
designed to provide an "all-environ-

27 



ment" capability for Air Force F-15 
and F-16 fighters and USN's F-14s and 
F/A-18s. The missile is expected to en­
ter the inventory in 1986. 

The Hughes subsidiary edged out 
Raytheon Co.'s Missile Systems Divi­
sion after a series of live firings of 
prototype missiles at White Sands 
Missile Range, N. M., and Point Mugu 
NAS, Calif. 

Flights of the Hughes full-scale de­
velopment missiles are scheduled to 
take place at those sites and at Eglin 
AFB, Fla., beginning early in 1984. 

* The Air Force Armament Laborato­
ry, Eglin AFB, Fla., is testing a new 
experimental warhead for air-to-air 
missile applications that generates its 
own "bullets." 

The munition, dubbed the Air Tar­
get Defeat Warhead, creates the bul­
lets from a dimpled steel case that 
employs "advanced self-forging frag­
ment technology," officials said . 

On detonation, the dimples col­
lapse to create high-velocity frag­
ments that are particularly lethal to air 
targets. The fragments are projected 
radially outward from the cylindrical 
warhead and cover a full 360-degree 
circle. 

In charge of assessing the warhead 
effects on various targets is Capt. Pat­
rick H. Crotty, who said that the war­
head is in its third design phase and 
the number of fragments and lethality 
have improved with each modifica­
tion. 

Testing is to continue with a final 
design expected by late September. 

* MAC's Airlift Communications Di­
vision will face the first test of its abil­
ity to provide satellite communica­
tions for deployed military airlift units 
during Exercise Team Spirit 82. 

Four four-member ACD teams will 
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be on hand to enhance the command 
and control of MAC airlift forces dur­
ing the exercise, scheduled from Feb­
ruary 13 through the end of April. 

The ACD members will operate, 
monitor, and maintain portable 
WSC-3 satellite communications ter­
minals over which the on-site MAC 
commander may speak over a secure 
voice network directly to the Twenty­
second Air Force Operations Center 
at Travis AFB, Calif. 

The ACD teams, three from the 
1901st Communications Group at 
Travis and one from the 1998th CG at 
McGuire AFB, N. J., are members of 
the twenty-six-person contingency 
support elements located at each 
base . These elements, or segments of 
them, are ready to deploy worldwide 
on twelve hours' notice. 

Airlift Communications Division, 
activated in June 1981, is an inter­
mediate headquarters of Air Force 
Communications Command. The di­
vision commander is MAC deputy 
chief of staff for communications and 
air-traffic services in support of mili­
tary airlift. 

Team Spirit is to involve Army, Navy, 
Air Force, and Marine Corps units 
joining their counterparts in the Re­
public of Korea for joint/combined 
maneuvers. The exercise will involve 
forces stationed in Korea, other sites 
in the Pacific, and from CONUS. 

* South Korea and Pakistan recently 
became the latest nations to order the 
General Dynamics Corp. F-16. 

"Flying Yankees" of Connecticut ANG's 103d Tactical Fighter- Group at Bradley /AP. 
Windsor Locks. practice rapid "Integrated Oombat Turn •· on a unit A-10, during which 
the aircraft is refueled and rearmed slmul/aneously. All actions- including the p//ot's 
tn,tel//gence or flight-plan briefing-are conducted al the revetment, 
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Korea's buy is for thirty-six aircraft, 
with deliveries starting in February 
1986 at a rate of one a month. In­
cluded in the $931 million program 
are thirty single-seat and six two-seat 
F-16s with related spare parts, train­
ing , technical assistance, and sup­
port items. 

The Pakistanis have agreed to pur­
chase forty F-16s, with six to be deliv­
ered by next December. The re ­
mainder will be delivered beginning 
in early 1984. 

It has been announced that Venezu­
ela is also interested in acquiring tho 
high-performance fighter. 

* British Aerospace has been given 
the green light from the European 
Space Agency to build L-SAT, the fi rst 
of a new class of large satellites. 

BAe, through its Space and Com­
munications Division, will act as 
prime contractor in the $345 million 
project, with six other member coun­
tries and Canada involved as co-con­
tractors and subcontractors. The six 
are Austria, Belgium, Denmark, Italy, 
the Netherlands, and Spain. 

L-SAT will beam television broad­
casts direct to private homes and 
business communications between 
small earth stations installed on com­
mercial premises. The L-SAT project 
is expected to lead to the develop­
ment of a new communications mar­
ket that could require more than 150 
sate II ites of the L-SAT class by the year 
2000 and with a market value of $10 
billion at today's prices, officials said . 

The satellite is to weigh about 5,100 
pounds (2,313 kg) when launched via 
Ariane rocket from French Guiana in 
1986 and will carry an array of solar 
cells capable of developing more than 
3,500 watts-or about three times the 
power of current communications 
satellites. The ultimate goal is 7,000 
watts in subsequent commercial ver­
sions, officials said. 

* The Air Force's air-launched cruise 
missile test program achieved an­
other milestone in January during the 
sixte.enth of a planned twenty test 
fl ights. 

The four-hour mission began over 
the Pacific Ocean, moved inland over 
unpopulated areas of California and 
Nevada, and "terminated precisely 
over the target on the Utah Test and 
Trainin~ Range," officials reported. 

The flight demonstrated the capac­
ity of the ALCM navigation system to 
transition from an over-water to over­
land flight and also reconfirmed that 
the new B-52 offensive avionics sys­
tem could align, target, and launch 
the missile. 

Launched from a B-52G over the 
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~ftL~ an over-dlJuever. 

El~torneric bearings 
eliminate mechanical 

Advanced four-bladed 
folding rotor 

Rotor hub and controls 
designed to achieve 
minimum 5000 hours life 

hinges and viscous dampers---

No lubrication 
or daily maintenance 

Improved transmission 

■ 
■ 

increases TBO to 2500 hours with 
no intermediate inspection 

■ In any service, over-achievers are 
recognized because they are the 
toughest. TI1ey're d1ere when you 
need them - volunteers for the 
jobs that require endurance, 
performance and versatility. And 
Bells UH-1 N bas been just d1at for 
those it has served. 

Now, four-bladed, proven tech­
nology is available and ready for 
upgrading the UH-IN. A simple 
conversion makes this over­
achiever even more capable: Faster. 
Smooth and agile. Highly efficient. 

Design simplicity reduces main­
tenance, weight and drag. An initial 
transmis.5ion TBO of 2,500 hours 
without any intermediate inspec­
tion increases it's availability and 
reduces maintenance costs. 
Elastomeric bearings eliminate me­
chanicaJ hinges, viscous damp 
and provide built-in safety. A gro 
weight of 11,500 lbs. means greater 
payload. And advanced technology 

composite rororblades improve 
fatigue life, free blade from corro­
sion and provide iriterchangeability 
that will make the UH-1 even 
more versatile. 

When you consider the cost of 
new aircraft today, it' wiser to pro­
mote from widlin. &pecially wl;ien 
ilie bottom line • reduced co t of 
operation and an increase in petfor­
mance and payload. 

For more information on how 
to get the best from hard workers, 
write Ray Swinde[4 Directo,; US. 
Government Marketing, Bell Heli­
copter Textron Inc, Dept: 683, Box 
482, Ft. Worth, Texas 76101. 
Bell Hellcapteri i =t=; i 1!• l: I 

ASubslllilryol li!lclron!nc 



Pacific Missile Test Range off Point 
Mugu, the Boeing-built missile's iner­
tial navigation system guided it to the 
coast where the terrain contour 
matching system came into play to 
steer the preplotted course. 

Over the Utah range, the twenty­
one-foot (6.2 m) missile popped up, 
deployed a parachute, and was re­
covered in midair by a helicopter from 
the 6514th Test Squadron from Ed­
wards AFB, Calif. 

December Issue Cover 
Reprints 

AIR FORCE Magazine's December 
cover, painted by Washington artist 
Jack Pardue, created so much inter­
est and demand for copies that the 
artist is producing quality prints suit­
able for framing. The printing process 
is underway. The prints will be twenty 
by twenty-seven inches, on heavy 
stock. Price is $18 each, or $23 if 
signed by the artist. They may be or­
dered from Tuxedo Prints, 5141 Frolich 
Lane, Tuxedo, Md. 20781. 

The first operational ALCMs were 
deployed to Griffiss AFB, N. Y., last 
September. 

* The very advances in data process­
ing have begun to create their own 
problems. For example, data displays 
in the cockpits of fighter aircraft are 
providing pilots with more informa­
tion than they can absorb. 

To get a handle on the problem, 
USAF. has given Boeing Military Air­
plane Co., Seattle, Wash., the green 
light to "design and test advanced 
pictorial displays for flight control 
mission management and subsystem 
status, thus lessening the complexity 
of a pilot's job," officials said. 

For example, computer-generated 
imagery might include graphic dis­
play of an aircraft's munitions, sim­
plifying the pilot 's selection and con­
trol during weapons delivery. Or he 
may be able to view a complete battle 
scenario through a picture format 
with color-coded images of enemy 
aircraft or missile sites, friendly 

, forces, targets, and the like. 
Thus, color-coded pictures would 

replace the jumble of numbers and 
letters on dials, gauges, and cathode­
ray tubes with integrated pictorial in­
formation covering a flight situation, 
officials said . 

To accomplish this it will be neces­
sary to develop mathematical al­
gorithms to create the drawings and 
to define software requirements for 
picture displays. 

AIR FORCE Magazine / March 1982 

AEROSPACE 
WORLD 

The Boeing study is to continue 
spadework accomplished earlier by 
McDonnell Douglas Corp. and will 
consider such practical and opera­
tional factors as computer and soft­
ware size. One effort would be to do 
away with "display formats charac­
teristic of older electro/mechanical 
instruments," officials declared. 

More than seventy-two hours of pi­
lot-in-the-loop simulation time will be 
used in evaluation of the new formats, 
with Air Force and Navy aircrews par­
ticipating. 

Sponsored by ASD's Flight Dynam­
ics Laboratory, Wright-Patterson 
AFB, Ohio, the sixteen-month pro­
gram will also be supported by the 
Naval Air Development Center, War­
minster, Pa., and the Air Force Arma­
ment Laboratory, Eglin AFB, Fla. FAA 
has also expressed interest. 

* The Air National Guard reports that 
its 1981 flying accident rate was the 
lowest ever recorded. Last year, the 
ANG had seven major accidents in 
which four lives were lost and seven 
aircraft destroyed. 

This equates to 1. 7 accidents for 
every 100,000 flying hours. In con­
trast, in 1980 the rate was 3.3 acci­
dents per 100,000 hours. 

The ANG's ninety-one flying units 
are equipped with more than 1,600 air­
craft. 

Four ANG units have achieved more 

than 100,000 accident-free flying 
hours: the 137th Tactical Airlift Wing , 
Oklahoma City; the 138th Tactical 
Fighter Group, Tulsa, Okla.; the 172d 
Tactical Airlift Group, Jackson, Miss.; 
and the 145th TAG, Charlotte, N. C. 
One Air Guard unit-the 170th Air Re­
fueling Group, McGuire AFB, N. J.­
has never had a flying accident. 

"The goal we in the Guard keep 
striving for, and which is difficult to 
achieve, is zero accidents for a calen­
dar year," said Maj. Gen. John B. Con­
way, Director of the Air Guard , in 
praising the conscientious manner in 
which Air Guard members approach 
flying safety. 

* A small group of people isolated 
for long duration in cramped quarters 
in a gravity-free environment. 

The scenario sounds familiar, and 
there has been considerable experi­
ence with it since the beginning of the 
space age. But how people interact 
and work in such a setting is of con­
tinuing concern to those planning for 
life aboard spacecraft. 

It would be of particular moment to 
crews aboard a NASA Space Opera­
tions Center, visualized as a perma­
nently manned orbital station de­
signed to support seven-to-nine-per­
son missions of from three- to six­
month duration. 

Besides data derived from prevtous 
US and Soviet manned missions, 
researchers are also studying life 
aboard submarines, in undersea re­
search labs, at Antarctic scientific 
outposts, and during specially de­
signed simulations. 

According to General Georgi Be­
regovoi, chief of crew training for the 
Salyut missions, all crews developed 
signs of interpersonal hostility. 

A South Dakota ANG A-7 is typical of the aircraft equipping the Air Guard that 
helped achieve in 1981 the lowest flying accident rate ever recorded-1 . 7 accidents 
per 100,000 flying hours. See item above. 
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Personality tests, given prior to iso­
lation, fail to predict accurately emo­
tional stability, social compatibility, or 
overall performance, according to Dr. 
Elizabeth J. Bluth, professor of sociol­
ogy at California State University/ 
Northridge. Dr. Bluth suggests em­
phasizing in-depth preparatory 
ground training rather than preselec­
tion of SOC crew members. 

Although the physical discomfort 
caused by weightlessness is a prob­
lem, hostilities are also the result of 
sleep disorders, lack of privacy, lack 
of control over the environment, and 
boredom. 

Relaxation methods distinct from 
sleep may be one answer, suggests 
Dr. Bluth. And "Skylab astronauts 
would have liked" larger sleeping 
quarters that were further apart, said 
Dr. Bluth. 

Personalization of living quarters 
and such amenities as windows to 
view the varied spacescape as enter­
tainment may also increase crew 
comfort and efficiency, Dr. Bluth said 
in January's Mechanical Engineering, 
a professional journal. 

* A Veterans Administration rehabili­
tation engineering researcher has 
been instrumental in the develop­
ment of a "smart wheelchair" that 
could greatly increase the mobility of 
quadriplegics. 

David L. Jaffe, with the VA's Palo 
Alto, Calif., Rehabilitative Engineer­
ing Research and Development Cen­
ter, supervised the VA-funded project 
designed by five graduate mechan­
ical engineering students at Star:iford 
University. 

The chair uses Polaroid ultrasonic 
sensor technology as a sort of radar 
to triangulate distances. Information 
from the sensors is then used to con­
trol the chair's movement or direction. 
Other features include obstacle de­
tection , wall following , and cruise 
control. 

A marketable demonstration chair 
is expected to be ready later in the 
year. Its sponsors hope to produce a 
chair that will not add more than $500 
to the cost of a conventional electric 
wheelchair. 

The VA Center is using state-of-the­
art science and technology to benefit 
physically disabled persons directly 
and make them more productive and 
provide broader opportunities for in­
dependent living. 

* NEWS NOTES-A new publica­
tion-The USAF Academy Assign­
ment Opportunities Handbook­
Project Falcon-is now available to in­
troduce officers to USAFA-its living 
and working environment, mission, 

32 

AEROSPACE 
WORLD 

job positions, and rewards of a tour 
there. Besides listing qualifications, 
the handbook details Academy histo­
ry, facilities, services, and the nearby 
Colorado Springs area. Application 
instructions are included. Consoli­
dated Base Personnel Offices should 
have the booklet available for those 
interested in a USAFA tour. 

A civil engineering professor re­
tired from Clemson University in 
South Carolina was the 50,000,000th 
visitor at the National Air and Space 
Museum. Presented with museum 

souvenirs, Joseph P. Roston said, 
"This is an honor I couldn 't have 
planned on." 

Died: Col. Charles H. "Carl" Dolan, 
USAF (Ret.), the last surviving pilot of 
the Lafayette Escadrille of World War 
I fame, of unreported causes in Hono­
lulu in December. He was eighty-six. 
Colonel Dolan was one of seven 
Americans of the original thirty-eight 
in the Escadrille who lived to see the 
Armistice. He later served during 
World War II and in the Korean con­
flict. Colonel Dolan capped a civilian 
career as advisor to the US Senate 
and retired in 1969. 

Died: Irving Stone, long-time West 
Coast Editor for AIR FORCE Maga­
zine, of a heart attack in Los Angel.es, 
Calif., in January. He was seventy-
nine. ■ 
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Reliable 
Worldwide 

COMMUNICATIONS 
The constellation of 
four FleetSatCom satel-

,,,,.- lites has provided 
uninterrupted global 
communications for 
Air Force and Navy 
users since 1981. 
Since first launch, all of 
these spacecraft have 
performed superbly. 

The system provides 
continuous high-priority 
communications fur 
military ground units as 
well an aircraft, ships, 
and sul,rnc:;1rirt~s 
throughout the world. 

It also provides 
vital communi­
cations for the 
Strategic Air 
Command. 

FleetSatCom 
has the power 
and capaci F====:;;:= ,__ -=1.-...n 

to link 
small, 
mobile 
termi­
nals 
with 
commanders, 
the President, and 
the National Command 
Authority. 

As the world's most 
capable UHF communi­
cations satellite, Fleet­
SatCom meets the ever-

increasing demand for 
virtually real-time 
military communications. 

Two other worldwide 
communications satellite 
systems also come from 
TRW: the operational 
Defense Satellite Com­
munications System 
Phase II and the upcom­
ing Tracking and Data 
Relay Satellite System 
and its ground station. 

COMMUNICATIONS 
SATELLITE 
SYSTEMS 

from 

A COMPANY CALLED 

TRW 
ELECTRONICS AND DEFENSE 







Westinghouse and Bendix are ready to provide 
the F/FB-111 Avionics Intermediate Shop . 

.. . so that one of the most advanced all-weather, all-terrain, 
day/night fighter/bombers will remain mission ready. 

Two of the most reliable names in 
avionics and ATE ... Westinghouse and 
Bendix .. . together .. . are prepared to 
provide the Avionics Intermediate Shop 
. .. the full test capabilities for now and the 
future .. . necessary to keep the F/FB-111 
mission ready. 

Our credentials: 
Westinghouse: a leader in providing 
avionics systems to the U.S. Air Force­
and in integrated logistics support for 
airborne radar, weapons control, and air 
defense systems around the world. 

Bendix: a leader in automatic test systems, 
with the demonstrated success of the 
F-15 AIS, the Bendix Series 320 .. . and 
the A-10 IATS, the first full-scale MATE 
system. 

The Westinghouse/Bendix team is ready! 

® Westinghouse 
Integrated Logistics 
Support Divis10n 

Test Systems 
Division 



CAPITOL HILL 

By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH 

Wash ington, D. C., Jan. 27 
Budget Expectations 

Although the President does not 
formally send the FY '83 budget to 
Congress until February 8, battle lines 
are already being drawn on how large 
a slice of the pie DoD should get. 

A recent meeting of Republicans 
o~ the Senate Budget Committee re­
sulted in ten of the twelve GOP mem­
bers telling the President that they 
want a quid pro quo . These Re­
publicans want some reduct ions in 
the Defense budget, reported to re­
flect a seven percent real increase 
over FY '82, with about $257 billion in 
budget authority and $215 billion in 
outlays, before it is submitted to Con­
gress. 

In return they will support the Presi­
dent's program in aggregate-includ­
ing politically sensitive cuts in popu­
lar domestic programs. The Senate 
may also propose entitlement cuts 
beyond the Administration proposals, 
according to Budget Committee 
sources. This pressure is expected to 
lead to a substitute budget with a $10 
billion reduction in Defense budget 
authority and a $4 billion reduction in 
outlays. 

Meanwhile, the initial mood in the 
overwhelmingly Democratic House 
also is to make Defense cuts. But, as 
one Budget Committee staffer said, 
the Pentagon should not be "misled" 
by this. The onus is on DoD to take the 
offensive and make Congress look 
beyond the general aspects to the 
needs behind individual programs. 

DoD probably will have to fend for 
itself in Congress this year with little 
direct help from the White House. 
With Congress looking to the Novem­
ber elections, few will again be willing 
to stick with the Administration De­
fense figures based on faith alone. It 
will be up to the Pentagon to put con­
gressional budget cutters on the de­
fensive and make them point to spe­
cific programs for reduction . 

C-17 Canceled 
Sens. John Danforth (R-Mo.) and 

Thomas Eagleton (D-Mo.) are trying 
to revive the recently canceled C-17, 
which earlier was chosen by the Air 
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Force as the winner of the CX com­
petition . The C~17 contractor, McDon­
nell Douglas, is headquartered in St. 
Louis. In a joint statement, the Sena­
tors questioned the "legality of set­
ting up a competition among different 
potential suppliers, choosing a win­
ner of the competition, and then ar­
bitrarily awarding the contract on a 
'sole source' basis to the loser . .. . " 

They further expressed concern for 
modernization of airlift forces since 
"existing wide-body aircraft like the 
C-5 cannot meet the needs of the Air 
Force, the Army, and the Marines in 
deploying forces to remote trouble 
spots. " 

DoD decided to drop the C-17 in 
favor of buying fifty modified C-5s 
(C-5Ns) and forty-four KC-10s. The 
program is expected to double cur­
rent airlift capability and cost about 
$11 billion over a five-year period . The 
Air Force believes the C-5N will be 
available three years earlier than the 
C-17 would have been, at approx­
imately the same cost. 

In response to the legality question 
raised by the two Missouri Senators, 
one senior Air Force officer said, "We 
believe what we have done is legal , 
moral, and in the best interest of the 
country." 

CRAF To Be Dropped 
Word from the Pentagon is that 

plans are in the works to cancel the 
Civil Reserve Air Fleet (GRAF) cargo 
program. GRAF, which was appropri­
ated some $140 million between FY 
'78 and FY '82, proved to be less than 
a success, with only one new aircraft 
committed for modification, accord­
ing to a congressional report. The 
latest reasoning for killing the pro­
gram, along with the CX change, is 
the unfavorable bids from the airlines 
for participation. This year, Congress 
adjusted the program to include mod­
ification of aircraft already in the air­
lines' inventories. 

One USAF spokesman said the Air 
Force will probably make a request to 
reprogram the still-unobligated GRAF 
funds to purchase additional KC-10 
cargo/tankers. The KC-10 program 
was targeted for extinction by the Ad-

ministration in a budget-cutting move 
last fall. The funds remaining in the 
GRAF account could buy two more 
KC-10s, for a total of six in FY '82, if 
approved by Congress. 

Behind the B-1B Cut 
The final FY '82 Defense Appropria­

tions bill cut B-1B R&D funds by $179 
million . It originated in the House 
where the reduction was attributed to 
unobligated funds remaining in the 
FY '81 account for the long-range 
combat aircraft. Retention of the cut 
by conferees, according to Appropri­
ations Committee staff sources, came 
at the insistence of Rep. Joseph Ad­
dabbo (D-N. Y.), chairman of the De­
fense Appropriations panel , who has 
consistently voted against the B-18. 

Previously in conference, the 
House committee staff yielded to the 
Senate position on full funding for 
B-18 R&D. However, since Represen­
tative Addabbo and his Senate coun­
terpart, Sen. Ted Stevens (A-Alaska), 
had agreed to keep the bill total be­
tween $199 billion and $200 billion, 
the cut resurfaced when all line items 
in contention were reconciled with 
only minor exceptions. The New York 
Congressman then insisted on add­
ing $250 million for Advanced Tech­
nology Bomber (ATB) program accel­
eration. Unless the big cut came from 
B-18, the overall total would have ex­
ceeded the previously agreed limit. 
Senator Stevens yielded only when 
Representative Addabbo threatened 
no Defense bill until the new year. 

The B-1B R&D cut will necessitate 
a reprogramming of funds from 
other aircraft procurement accounts 
to keep the needed B-18 funding at 
the level requested. This action, al­
ready okayed by the DoD Comptroller 
and sent to the Deputy Secretary of 
Defense for signature, requires the 
concurrence of the two Armed Ser­
vices and Appropriations Commit­
tees. The reprogramming is needed 
to prevent a slippage of the aircraft's 
Initial Operating Capability (IOC) by 
six to nine months. Also, it will pre­
serve, at the President's insistence, 
the overall cost of $20.5 billion for the 
B-18. ■ 
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SOVIET AEROSPACE ALMANAC 1982 
The quantitative growth in Soviet military capabilities of the past two decades is being augmented and magnified by 

major recent advances in technological and organizational effectiveness, many of them "borrowed" from the US. 

SM 
BY EDGAR ULSAMER, SENIOR EDITOR (POLICY & TECHNOLOGY) 

SPAWNE O by force and in ternational intrigue during 
the October Revolut ion-fostered .and abetted by 
the German Ge neral Staff in one of hi ·tory's most 

egregious miscalculations-the Soviet Union today, six­
ty-five years later, clearly ranks as the world's foremost 
practitioner of force in overt and covert "laundered 
form." The Soviet Union's bristling strategic arsenal 
packs a nuclear punch of cosmic magnitude-and keeps 
on growing. Its conventional forces outnumber and out­
gun those of the free world by an alarming, widening 
margin. Its foreign policy, an insidious amalgam of de­
ception, coercion, and intrigue, serves-albeit not al­
ways successfully-to solidify and extend the Soviet 
sphere of influence in lockstep with and as an extension 
of its military power. 

There is nothing hypothetical about the Sovi"et mili­
tary machine, as Secretary of Defense Caspar W. Wein­
berger so trenchantly observed: "Its expansion, mod­
ernization, and contribution to projection of power 
beyond Soviet borders are obvious." There is also noth­
ing hypothetical about the totality with which the Sovi­
ets approach potential conflict. In a remarkably candid 
description of Soviet politico-military policy, an official 
Soviet treatise entitled "Marxism-Leninism on War and 
Army" makes this point: "With the outbreak of war. all 
means of policy-making are directed toward victory, 
toward achieving the political aims of the war. They are 
not achieved by the armed forces alone. Economic and 
ideological struggle, open and secret diplomacy, and 
other forms of struggle are used not only to further the 
armed struggle but also to supplement it, and in com­
bination they are able to break the will of the enemy to 
resist, and thus secure victory." Geopolitical struggle, 
waged under the guise of the "correlation of forces" 
principle, is seemingly seen by the Soviets as a perma­
nent condition. 

As the recent clean sweep in Poland demonstrated, 
the Soviets are capable of breaking the "will of the 
enemy" with political virtuosity by using a vassal's­
rather than their own-military forces. The other side of 
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the coin, of course, is Afghanistan, where subjugation of 
the population indeed requires continued use of Soviet 
troops, including possibly intensifying application of 
chemical warfare (CW). The possibility of stepped-up 
Soviet CW operations in that country is more than hypo­
thetical. Not only is there substantial evidence of past 
use of chemical weapons by Soviet occupation troops, 
but new intelligence findings suggest that the some 5,000 
additional Soviet troops recently brought to Afghani­
stan are equipped with advanced CW weapons and con­
sist mainly of chemical warfare specialists. 

Understandably, the Soviet preference is for global 
power projection by means of coercion and subversion, 
rather than the more costly and drastic application of 
military power. For that purpose the Soviets have built 
up an "infrastructure of influence," a highly effective 
structure combining unconventional warfare forces: 

Not only is there substantial 
evidence of past use of 
chemical weapons by Soviet 
occupation troops, but new 
intelligence· findings suggest 
that the some 5,000 
additional Soviet troops 
recently brought to 
Afghanistan are equipped with 
advanced CW weapons and 
consist mainly of chemical 
warfare specialists. 
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diplomats; traditional state-to-state activities; military 
advisors; military aid; treaties and legal ties; support for 
terrorists and pro-Soviet guerrilla groups; economic 
aid; cultural, media, and educational diplomacy; and the 
use of what the Soviets call active measures, such as 
propaganda, blackmail, and forgery (seep. 43, March 
'81 issue, and p. 85 of this issue). 

Possibly the greatest triumph scored recently by this 
infrastructure of disinformation and divisive gambits is 
Western Europe's present state of mind. As Dr. Henry 
Kissinger so aptly put it, "it is an amazing phenomenon, 
less than two years after Afghanistan, less than four 
years after Cuban troops under a Soviet general ap-

_peared in Ethiopia, six years after the same thing hap­
pened in Angola, and while thirty-plus Soviet divisions 
are constantly bringing pressure on Poland, that at this 
moment there should be mass demonstrations all over 
Europe-affirming what? The desirability of peace and 
implying that it is the United States which is the obsta­
cle." 

The behind-the-scenes influencing of public opinion 
in Western Europe by the Soviets and their unwitting 
allies-combined with the Polish "experience" that re­
sistance to the Soviet jugge(inaut is futile-creates a 
condition of double jeopardy for the West. The conse­
quence is not only alienation between the US and the 
European NATO members. The bigger danger, as Brit­
ain's Economist warned, lies perhaps in America her­
self: "Public opinion in the United States may before 
long weary of Europeans who chant anti-American slo­
gans, who shrug about Poland, while relying on Ameri­
can protection-and cheekier still, relying on America 
to make sure they can get their oil from the Gulf." 

With similar clarity, The Economist, in a recent as­
sessment of the state of East-West relations, diagnosed 
the intrinsically aggressive dynamics of the USSR, an 
externally powerful and internally hollow dictatorship. 
The Soviet Union, the British publication finds, "has 
increasingly seemed to be presiding over a frightened 
and therefore dangerous system of imperial power. As 
the challenges to the system build up, Russia's great and 
growing military strength is deployed both to extend the 
system's frontiers and to save it from internal disintegra­
tion." 

Examples of Soviet global dynamics abound. North­
ern, Southern, and Central Africa, the Middle East and 
Asia, and South America and the Caribbean all became 
recent targets of Soviet-sponsored efforts at destabiliza­
tion and takeover. As a senior State Department official 
pointed out recently, the functional scope of Soviet ex­
pansionism is widening in synchrony with its expanding 
geographic horizons: sea lanes, strategic minerals, 
space, and culture have become the target of Soviet 
ambitions. The expanding geographic focus of the Sovi­
ets, in the view of highly placed US analysts, now takes 
in all the littoral of the Gulf of Mexico, with special 
emphasis on Mexico itself. The latter probably is seen as 
America's "soft underbelly" and, owing to waxing 
Cuban and waning US influence in juxtaposition with 
internal political and economic problems, indeed could 
become vulnerable to "destabilization" by Moscow and 
its surrogates. 

In Europe, the Soviets, emboldened by their success 
in Poland, can be expected to start flexing their politico-
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military muscle in the direction of post-Tito Yugoslavia, 
according to US Sovietologists. In Southeast Asia, the 
Soviet Union's principal surrogate, Vietnam, seems to 
move systematically-aided and abetted by the 
Kremlin-toward creation of a new "Greater Indo­
China." This would solidify and extend Soviet hegemo­
ny over a strategically important part of the globe as well 
as boost Soviet leverage against the People's Republic of 
China. 

In practical terms, the prospects in the dangerous 

. . . .Moscow's creed is that 
revolutionary activism and 
insurgency are moral 
requirements, rather than 
interference by an external 
power, as Jong as these acts 
are perpetrated by the USSR 
and its surrogates, and not by 
Western powers. 

decade ahead were captured concisely by this Pentagon 
analysis: "As the military power of the Soviet Union has 
grown, so has the propensity of the Soviets to interfere 
directly, or indirectly through surrogates, in the affairs 
of other nations. By reducing the ability of the US and its 
allies to cope with Soviet and Soviet-supported initia­
tives, the Soviet Union has laid the foundation for an 
assertive foreign policy. A growing capability to project 
military power beyond the periphery of the USSR is a 
reflection of this Soviet drive to exert influence world­
wide." 

Soviet leaders continue to see no inconsistency be­
tween the struggle to shift the correlation of forces in 
their favor and detente with the United States. They 
reject the "linkage concept," no doubt buttressed by the 
·demonstrably short memory of the United States con­
cerning past Soviet transgressions and the fact that such 
transgressions at worst had short-lived impact on US­
Soviet relations. Further, Moscow's creed is that revolu­
tionary activism and insurgency are moral require­
ments, rather than interference by an external power, as 
long as these acts are perpetrated by the USSR and its 
surrogates, and not by Western powers. Article 28 of the 
1977 Soviet Constitution cloaks this policy in legitimacy 
by committing the USSR to supporting wars of "na­
tional liberation." 

The Soviet Union clearly has a lot to offer to and 
possesses a unique tool for ingratiating itself with auto­
cratic governments of Third World countries, even with­
out having to resort to wars of liberation. The Soviet 
Union's eagerness to export the KGB's expertise in 
keeping governments in power that are not supported by 
the will of the people has endeared the Soviet Union to 
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many of the dictators of the Third World. Governments 
ofany type like to think of themselves in perpetuity and, 
in the case of left-leaning dictatorships, the Kremlin is 
obviously a nonpareil instructor in how to secure lon­
gevity against all odds. From Moscow's point of view, 
this form of export probably is far more cost-effective 
than the some $50 billion in military assistance the Sovi­
et Union has provided to non-Communist nations over 
the past twenty-five years. 

In an organizational context, orchestration of subver­
sive operations abroad is the responsibility of the Cen­
tral Committee's International Department, which coor­
dinates and implements the export of revolution as well 
as support of radical, anti-Western regimes. This De­
partment maintains contact with scores of Communist 
and radical parties and groups, allocating funds, provid­
ing training, and devising takeover strategies. This body, 
according to US intelligence assessments, plans, coor­
dinates, and oversees the work of various Soviet party, 
state, and military organs involved in foreign opera­
tions, as well as the KGB, front organizations, friend­
ship societies, insurgent groups, and other elements 
engaged in illegal, subversive, and clandestine opera­
tions. This highly centralized, omnipotent apparatus is 
the USSR's principal instrument for international ex­
pansionism and is without counterpart in the West. 

The Changing Soviet Scene 

If life expectancy statistics have any validity, a mas­
sive turnover of Soviet Russia's aging leadership is 
bound to occur in the next few years. Specific forecasts 
about who will succeed whom in the secretive, predato­
ry world that is the Politburo probably are as perishable 
as they are risky. For the time being, Western analysts 
continue to be amazed by the fact that President Leonid 
I. Brezhnev, who is seventy-five years old and reported­
ly has serious health problems, continues to consolidate 
his power base zealously and effectively. As a conse­
quence there is no evidence of a successor being 
groomed and little inclination to engage in speculation, 
informed or otherwise, as to who might pick up the 
reins. There is, however, less aversion among Sovietolo­
gists to suggest basic trends that are likely to emerge 
during the eventual transition. 

Two points can be safely made in this context. In the 
absence of an "heir apparent," the transition almost 
certainly will entail an interregnum during which power 
will be exercised by a small group-possibly in the form 
of past troikas-from which ultimately a supreme leader 
will emerge. Further, US analysts tend to believe that in 
the "shakeout" process future Soviet leaders will have 
to win their spurs through new initiatives in order to gain 
the support of the Communist Party's infrastructure. 
Lastly, in terms of chronology, it would seem foreor­
dained that the next generation of Soviet leaders will 
include people too young to have been traumatized by 
World War II in a personal way and perhaps less aware of 
the might of the United States under full mobilization. 

The current leaders-with few exceptions-had first­
hand World War II experience and thus may be chary of 
acts that deliberately provoke global war and thereby 
could inflict on Russia the kind of agony they remember 
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so well. Lacking this restraining memory, the next gen­
eration of Soviet leaders, according to this school of 
thought, will probably be more likely to take risks and 
engage in politico-military gambles that might lead to 
nuclear war than is the case with the present occupants 
of the Kremlin. Tbis potential propensity for risk-taking 
will presumably be compounded by the USSR 's increas­
ing military superiority over the West. 

The American Example 

Soviet ingenuity and lack of scruples in terms of pirat­
ing US technology suitable to military application are 
reaching new heights, especially in the field of electronic 
circuitry. The latest and at this time still incipient trends 
suggest that the Soviets don't shy away from "mirror­
imaging," if that is beneficial, in such areas as weapon 
systems concepts and technology management. In the 
latter case, US analysts find convincing evidence that 
some US management approaches are being substituted 
for the rigid, wasteful, totally centralized Soviet meth­
ods of the past. Instead of carrying fo rward to a high 
level in the development\(ifnot produ¢.tion) tage almost 
every design that is being pursued by individual military 
design bureaus, the Soviets now seem to be borrowing 
US competitive techniques, especially the emphasis on 
technological innovation. The results are improved pro­
curement strategies and ominous growth in high tech­
nology. 

While the regime, for obvious ideological reasons, . 
can't afford to jettison central planning as the underly­
ing tenet of its weapons development and procurement 
approach, there is evidence of newfound flexibility and 
greater latitude for scientists in this field. At the same 
time, US intelligence expert find evidence of sharp 
increases in activities supporting and strengthening the 
technology base, meaning basic and applied research 
coupled with proof-of-concept testing. 

If imitation is indeed the sincerest form offlattery, the 
US Air Force could find much to crow about in the way 
the Soviets are copying its aircraft in a doctrinal as well 
as technological sense. The USSR is testing and can be 
expected to bring into its operational inventory an air­
craft that is the equivalent of the A-10. The MiG-27 may 
not be as good as the F-15, but seems to replicate the 
latter with all the fidelity the Soviets can muster. The 
same is true for the MiG-24 Fencer, which copies the 
F-lll, and the new Soviet bomber prototype that is 
patterned after the B-1. 

While the ancestry of the continuing revamping of the 
Soviet military structure (first reported publicly in this 
space a year ago) is hard to trace and may not be pat­
terned after US or other Western models, the end result, 
nevertheless, is the "purple suit" quality of this coun­
try's unified and specified commands, only more so. 

At the heart of the Soviet combat doctrine is the 
concept of combined arms operation, which subordi­
nates the various services under a Combined Arms 
Commander within the area under his jurisdiction. Re­
cent changes and refinements in the Soviet Command 
structure and the makeup of the Soviet Theaters of 
Military Operations, the Combined Arms Formations, 
and Fronts are not yet clearly understood by Western 
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intelligence analysts. What is clear already, however, is 
that the reorganization of the Army that is in process 
appears to bolster the role of that service while the 
Soviet tactical air forces seem to be losing ground in an 
hierarchical sense. 

Impelling the organizational modernization of the Red 
Army is the apparent goal of converting Soviet combat 
forces from a balanced offensive-defensive structure to 
one geared to fast-paced offensive operations . This 
change is basically oriented toward theater operations . 
The broad central strategy of the Soviet Union seems 
immutably keyed to a wartime management structure 
that provides a unified system of command capable of 

What is clear already ... is 
that the reorganization of the 
Army that is in process 
appears to bolster the role of 
that service while the Soviet 
tactical air forces seem to be 
losing ground in an 
hierarchical sense. 

exerting centralized direction, but designed to permit 
decentralization of functions to lower levels as neces­
sary. 

Strategic Developments and Trends 

At the core of that strategy, as a recently issued US 
government assessment entitled "Soviet Military 
Power" points out, is the creation of "an infrastructure 
of facilities and procedures that is geared to the survival 
of the means of control for the Communist Party of the 
Soviet Union during even the worst of conflict situa­
tions-a nuclear war. Alternative locations have been 
established for virtually the entire structure of the Sovi­
et leadership-political, military, security, and indus­
trial-from the highest to the lowest levels. Many of 
these are bunkered facilities and certain levels of leader­
ship are provided with mobile equipment as well." 

The question of whether technological opportunity or 
political constructs shape Soviet strategic nuclear capa­
bilities is unanswerable and probably unimportant. 
What is important is that the makeup of these forces and 
pertinent Soviet military texts leave little doubt about 
the Soviet strategic rationale: It is, as USAF analysts 
point out, keyed to damage limitation and war-winning . 
In turn, the objective is to make war short, to be able to 
destroy the adversary's military power in being, to have 
the option of regenerating or rebuilding the USSR's 
military power, and to develop the national stamina to 
fight such a war on a protracted basis, if that becomes 
necessary. 

By extension, the Soviet goal in strategic nuclear war 
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with the US is to make the conflict short, to eradicate 
this country's strategic nuclear as well as general-pur­
pose war-waging capabilities as quickly and fully as 
possible, to annihilate industrial and other resources 
needed by this country to fight on a protracted basis, and 
to destroy the US command and control apparatus, 
including those capabilities underlying continuity of 
government. 

One of the more telltale traits of the Soviet strategic 
logic is the carefully drawn distinction between mobi­
lization reserves and strategic reserves. The former are 
what the Soviets would use to fight and win a short war. 
The latter category provides a fall-back position in case 
Moscow fails to prevail in a short war and has to fight on 
a protracted basis. 

Strategic reserves, under Soviet doctrine, should be 
unknown to the enemy both in terms of location and 
quantity to provide a trump card after the mobilization 
reserves have been exhausted through use or attrition, 
according to USAF analysts. It is in the context of 
mobilization reserves that the large number of spare 
ICBMs and reloadable silos take on grave and broad 
importance. (The Soviets, according to some US intel­
ligence estimates, may have between 2,000 and 3,000 
more ICBMs than they have silos and engage in exer­
cises that aim at reconstitution of their ICBM force.) 

The practical benefit of this capability is major. For 
one, the magnitude of a Soviet ICBM attack on the US 
might well be greater and permit more flexibility than the 
US expects. Also, the reload feature creates impondera­
ble factors for the US targeteer who must assume that 
silos from which an ICBM already has been launched 
will be refilled and therefore must be destroyed. The 
result is a large number of decoy targets that provide an 
important "sink" for US warheads to draw down US 
strategic force. 

It is ironic that at a time when Soviet strategic nuclear 
war-fighting capabilities are at a peak-encompassing 
both counterforce and countervailing arsenals, in line 
with Moscow's precept that nuclear war is total-the 
USSR is in the midst of a "disinformation" campaign 
meant to convey to the West the notion that Moscow 
never had a first-strike strategy, that strategic superi­
ority is meaningless, and that the minimum assured 
destruction catechism of Western detentists is valid. In 
this context, it is noteworthy that after consistent es­
pousal of preemptive strike postures and war-fighting 
strategies over almost two decades, public Soviet party 
and military literature, beginning in the mid-1970s, was 
purged of all references of this type and now propounds 
the notion that nuclear war is "unthinkable.•: 

Even a thumbnail sketch of Soviet strategic forces is 
awe-inspiring: The Soviet strategic arsenal includes 
7,000 nuclear warheads; 1,398 ICBM launchers counted 
under SALT II, plus an uncertain but large number of 
spare missiles; 950 SLBM launchers; and some 300 
long-range bombers, of which about 150 are modern 
Backfire bombers. Augmenting this force are some 270 
SS-20 intermediate-range ballistic missiles-highly 
mobile systems, each of which is fitted with three highly 
accurate warheads and each capable of refire-that by 
addition of a third stage can be converted to SS-16 
ICBMs as well as an uncertain number of submarine­
launchable cruise missiles. 
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In marked difference to the US ICBM force-some of 
whose missiles are beyond their projected service life­
the Soviet ICBMs as well as the silos housing them are 
being modernized at a rapid rate. The Soviet ICBM 
arsenal is being converted to exclusively "Fourth-Gen­
eration" weapons, meaning SS-17s, SS-18s, and SS-19s. 
These very large and sophisticated missiles (the SS-18 is 
about double the size and has twice the throw-weight of 
the proposed MX) are, by and large, as accurate as the 
best US ICBMs. Because of this high accuracy and the 
fact that they are fitted with high-yield warheads, these 
modern ICBMs have a high Pk (probability of kill), even 
when deployed agai n t extremeiy hard targe t . 

On top of thi highly visible modernization program 
are subtle evol utionary upgrade efforts that are bound 
to widen the Soviet ICBM lead over the US even further. 
Some US analysts have taken solace in the fact that 
"Fifth-Generation" ICBMs, known to be under devel­
opment in the USSR, have as yet not been brought into 
the inventory. To read a slowdown in the Soviet ICBM 
program into this development would be a mistake. 
Some of the most recent "mods," or modifications, of 
"Fourth-Generation" ICBMs don't alter their appear­
ance in a significant manner; they do lead to marked 
performance improvement and justify the assertion that 
the result is a "fourth-and-a-half' generation. 

Two other factors can be cited in this context. The 
latest Soviet ICBMs achieve operat ionally all that they 
need to do, and for the time being there appear to be no 
technological breakthroughs in sight that would have 
major practical value. Secondly-and overlooked by 
those who see delays in the Fifth-Generation ICBMs 
coming into the inventory as evidence of Soviet modera­
tion-the SALT II accord permits the development of 
only one "new" ICBM while restricting "modification" 
of existing weapons only in terms of missile size (but 
without curbs on changes in componentry, including 
shift to solid fuel systems con idered essential for 
mobile deployment of ICBMs). 

In tandem with Soviet ICBM modernization is an 
eq uall y dramatic SLBM modernization program, in­
cluding development and deployment of the Typhoon, 
the world's large t SSBN and of the SS-N-20, the 
world's largest submarine-launched ballistic missile, 
which is the same size as the MX (seep. 47, December 
'81 issue). 

Soviet Militarization of Space 

The Soviet military space program dwarfs that of the 
US in a numerical sense. The Soviet launch rate is about 
five times that of the US, while the military payload 
weight placed in orbit by the USSR is about ten times 
that of this country. Military R&D experiments are per­
formed on board Soviet manned pace stations, the 
Soviets continue to develop and test an ASAT anti­
satellite coorbital interceptor, and there is evidence that 
a new, improved ASAT is under development. There is 
other evidence, largely in the form of ground facilities, 
that the Soviets are developing a large space booster 
similar in performance to the Apollo program's Saturn 
V. This booster, according to Pentagon analysts, could 
have six to seven times the launch weight capability of 
the US Space Shuttle. 
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The projected new Soviet booster is expected to be 
capable of putting very large, permanently manned 
space stations in orbit. The Soviet goal behind this 
effort, according to Pentagon experts, is support of both 
defensive and offensive space weapons with man in the 
loop for target selection, repairs, adjustments, and posi­
tive ommand and control. Some US analysts see rudi­
mentary evidence of the oviets developing a ". pace 
fighter, which , upported by large orbit ing do king 
tation wou ld provide the Soviet Union with a manned 

space weapon in a manner similar to that envisioned by 
USAF's aborted Dyna-Soar program of the '60s. 

There is little or no evidence that the Soviets are 
developing a Space Shuttle, an omission that is under-

Some OS analysts see 
rudimentary evidence of the 
Soviets developing a "space 
fighter," which, supported by 
large orbiting docking 
stations, would provide the 
Soviet Onion with a manned 
space weapon in a manner 
similar to that envisioned by 
OSAF's aborted Dyna-Soar 
program of the '60s. 

tandable for a variety ofrea on . Military space utiliza­
tion by mean of large, permanent docking stations 
le sens the need for a reu ab le sy tern whose sur­
vivability under wartime conditions is, at best, margin­
al. Also, largely because they lack the autonomous 
space robotics technology of the US, Soviet emphasis 
on manned space platforms and weapons makes sense. 
Soviet military progress in space, as on land, in the air, 
and at sea, is relentless. 

As the Joint Chiefs of Staff FY '82 Posture Statement 
so aptly pointed out, military power is the Soviet 
Union's most effective instrument for advancing its in­
terests: "Its economy is stagnating, its political institu­
tions are showing increasing strain, and around the 
world its ideology is frequently rejected. Only its armed 
force command univer al attent ion and concern . By 
matching lhe United State in ome military categories, 
and by surpas ing it in other the oviet Union i tead­
ily increasing its international influence and expanding 
its capacity for direct action outside its borders. These 
trends in military balance embolden the USSR to take 
aggressive political and military initiatives, undermine 
the resolve of other nations to resist Soviet pressures, 
and reduce the likelihood of meaningful progress on 
arms control and other issues of great concern to US and 
allied security." ■ 
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SOVIET AEROSl¥.CE ALMANAC 1982 
Recent changes in Soviet military organization are the most significant since those that took place in the 1950s, when the 
Soviets decided to seek superiority in nuclear-rocket weapons. It may not yet be possible to evaluate fully the changes of 

the '80s, but here's a report on some of what's going on in the USSR. 

C<l'fTINUllY AND 
IN 

MILITARY 
AND 

BY COL. WILLIAM F. SCOTT, USAF (RET.) 

SIGNI FI ANT change are taking place in the truc­
ture of the Soviel Armed Force at the beginning of 
the 1980 . First, the entire ovi et air defen. e sys­

tem has been reorganized. Second, a "Commander in 
Chief [Glavnokomanduyushchiy] of the Troops of the 
Far East," commanding either a theater of military oper­
ations (TVD) or a strategic sector, has been announced. 
Third, the long-range aviation component of the Soviet 
Air Forces has undergone a shift, the details of which 
are unclear at present. 

A basic reexamination of Soviet military concepts 
also appears under way. Publication of a new "Officer's 
Library" series of books, intended for self-study by 
Soviet officers, has started. In the past, a new series of 

this type has followed major changes in Soviet military 
thought. 

Soviet secrecy is such that only occasional glimpses 
are given of what is happening in the Kremlin's military 
establishment. The picture is fuzzy-a few officer reas­
signments, references emphasizing the value of certain 
organizations, a new headquarters structure. But when 
added up, a different pattern takes shape. 

The Changed Pattern of Air Defense 

The United States, following its policy of mutual as­
sured destruction and deterrence, pays little attention to 
aerospace defense. This is not the case in the Soviet 

An SA-2 surface-to-air missile, NATO code name Guideline, on its mobile transporter-launcher. The SA-2 is a medium-range 
(40-50 km), radio-controlled air defense missile in service in the USSR and some twenty other nations. 
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Union, where more than a half million men in uniform 
serve in air defense duties. Within the past two years, 
major changes have taken place in the air defense struc­
ture . Two air defense forces-the Troops of National Air 
Defense and the troops of air defense of the Ground 
Forces-have been merged to form the Troops of Air 
Defense. 

The first of these, the Troops of National Air Defense 
(Voyska Protivovozdushnoy Oborony Strany), frequent­
ly referred to as Troops of PYO-Strany, was formed in 
1948. In 1954 this service was upgraded to have a com­
mander in chief who also was a deputy minister of de-

The Soviet press recently has 
revealed that General of the 
Army . .. V. L. Govorov is the 
"commander in chief ... of 
the Troops of the Far East." 
This is the first time since the 
1947-53 period that such a 
group has been specifically 
identified in the Far East. 

fense, which put the new service on a par with the Soviet 
Ground Forces, Air Forces, and Navy. Billions of ru­
bles were spent in developing air defense weapon sys­
tems, such as the SA-1 , SA-2, and later generations of 
surface-to-air missiles. Equivalent attention was given 
to interceptor aircraft , such as the MiG-25 (Foxbat) and 
to radars. Two new components-antimissile defense 
(pro /il'oraketnaya oborona) and antispace defense (pro­
tivokosmicheskaya oborona) were added to PVO­
Strany in the 1960s. 

The S viet Ground Force. formed th ir own troop ot' 
air defense in 1958, at a time when the Soviet leadership 
was concentrat ing on trategic air defen e ·y ·tem . Thi 
branch was on the ame level a the tank troop ·, rocket 
troops and artillery, and moto1·ized rifle troops. Money 
spent for air defense purposes in the Ground Forces 
exceeded by far that allocated for similar weapon sys­
tem in the Uni,ted States Army. 

In the late 1970 , the troops of air defense of the 
Ground Forces wa one of the most rapidly growing 
branche of that service. The Military Academy of Ai r 
Defense of the Ground Forces was establi ' hed in 1977 to 
provide advanced professional training for officers. 
Junior officers were prepared and educated in five air 
defense schools, with four- to five-year courses. 
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Reorganization of Air Defense 
Resources 

The Soviets seldom openly announce changes in mili-

tary organizations, or provide information about their 
own weapons. Occasional notices in the Soviet press in 
the late 1970s, such as officer awards, indicated that 
something was happening in the air defense structure. 
By January 1981, accumulated evidence disclosed that 
the troops of air defense of the Ground Forces had been 
merged with the Troops of National Air Defense, and 
that th y had been redesignated as the Troops of Air 
Defense. 

Red Star's routine announcement about military 
schools in 1981 showed that all of the air defense schools 
previously under the Ground Forces, as well as the 
Military Academy of Air Defense, had been transferred 
to the Troops of Air Defense. The head of the troops of 
air defense of the Ground Forces, General Colonel of 
Artillery P. G. Levchenko, was apparently reassigned to 
the Troops of Air Defense as well . 

Previously, Troops of National Air Defense had elev­
en schools for training cadets in command, surface-to­
air missiles, and radar duties, plu three nying training 
chools for pilots. The redesignated Troop · of Air De­

fen e kept the eleven schools, gained five more schools 
from the Ground Forces, but lost two flying training 
schools to the Air Forces. 

The merger of air defense organizations has changed 
the method by which command and control were exer- -
cised. In the past , the ommander in Chief, Troops of 
National Air Defense, exerci ed direcl command over 
his units. Now units of Troops of PVO are assigned to 
military districts and to grou ps of forces abroad. The 
Baku Air Defense District has been downgraded and 
seems to have become part of the Transcaucasus Mili­
tary District. 

Weapon y tern of the fo rmerlroop of air defense of 
the Ground Force had in lud d antiaircraft arti llery, 
mobile slllface-to-aj r (Zenilh) mi ile , and the nece. -
sary support radars. The 1973 Mideast War, in which 
Soviet air defense weapons for ground forces were oper­
ated by Egyptian soldiers, demonstrated the effective­
nes of th is Soviet equ ipment. It now appears that most 
of the e weapon along with personnel, are assigned to 
the Troop of Air Defense. 

Thus, a newly reconstituted major service, second 
only to the Ground Forces in size, has responsibilities 
for: 

• Strategic aerospace defense of the USSR, charged 
with protection again t attack by man ned bombers, bal­
lis tic mi · ile , pace vehicles and crui se missiles. 

• Providing air defense to combined-arms command­
ers at all leveJ to include theaters of military operation 
(TVDs), strategic sectors, military districts, fronts , ar­
mies, and below. 

Or. William F Scott retired from the Air Force in 1972 as a 
co/one/, He served as senior air and defense attache at 
the US Embassy in Moscow for two tours during the 1960s 
and 1970s, Since then, he and his wffe, Harriet Fast Scott, 
have made several trips across the Soviet Union, meeting 
wlt/1 scholars both in the USSR and China. Their book The 
Armed Forces of the USSR is used as a text at a number 
of universities and war colleges. The Scqtls are regular 
contributors to th is magazine. Dr. Scott is .presently a 
lecturer at Georgetown University ; his wife is a consultant 
to a number of research institutes, 
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This merger of Soviet air defense resources has great 
significance for USAF. In ,examining how the new air 
defense structure might function in combat conditions, 
the establishment and purpose of Soviet theaters of mili­
tary operation and strategic sectors are of crucial impor­
tance. 

Theaters of .Military Operations (TVDs) 
and Strategic Sectors 

In 1979, Marshal N. V. Ogarkov, Chief of the Soviet 
General Staff, noted that "Soviet military strategy holds 
that war consists of a complex system of interdepen­
dent, large-scale, simultaneous, and successive strate­
gic operations, including operations in continental the­
aters of military operations." In July 1981, writing in 
Kommunist, Ogarkov explained further the importance 
of the TVD in Soviet military planning: "It is not the 
front [frontovaya] operation, but the larger-scale form of 
military operations-the strategic operation in the the­
ater of military operations-which should be regarded 
as the basic operation in a possible future war." 

Ogarkov's statements on strategic operations and the­
aters of military operations now appear directly applica­
ble to current Soviet strategic planning. The Soviet 
press recently has revealed that General of the Army 
(four-star) V. L. Govorov is the "commander in chief 
[glavnokomanduyushchiy] of the Troops of the Far 
East." This is the first time since the 1947-53 period that 
such a group has been specifically identified in the Far 
East, although there is evidence that he replaced Gener­
al of the Army V. I. Petrov, who probably had been ap­
pointed to thi po ition in December 1978. 

A brief review of previous TVDs and similar organiza­
tions will facilitate an appreciation of the importance of 
this command in the Far East, with a commander in 
chief and staff assigned. 

In 1941, soon after Hitler's invasion of the Soviet 
Union, three high commands were established in the 
Northwest, West, and Southwest strategic sectors. The 
disorganization of the Soviet Armed Forces at that time 
was such that the staffs of these commands were largely 
ineffective. Stavka of the VGK (Headquarters of the 
Supreme High Command) found it more expedient to 
deal with each front directly. A front was composed of 
one or more armies. At one time there were fourteen 
such fronts operating against the Germans, with an aver­
age width of200 to 300 kilometers, and an average depth 
of 300 to 400 kilometers. 

In 1945, in preparation for joining in the war against 
the Japanese, a theater of military operations was estab­
lished in the Far East, under command of Marshal A. M. 
Vasilevskiy. The distance of this area from Moscow was 
so great that direct control by Stavka of a series of fronts 
fighting the Japanese would have been impractical. 
Shortly after the war ended in 1945, the TVD was ab0l­
ished. It was reestablished in 1947, when the Chinese 
were in the midst of their revolution, and disbanded in 
1953, shortly after the death of Stalin. The commander in 
chief of this TVD was Marshal R. Ya. Malinovskiy, and 
one of his staff officers was a young colonel, N. V. 
Ogarkov, now Chief of the Soviet General Staff. 

Since the end of World War II, Soviet strategists have 
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More than 300 high-performance MiG-25 Foxbat interceptors 
are deployed in the Soviet Union, Syria, Libya, and Algeria. 

recognized that the front was not the best organization 
for a future war, and have examined carefully other 
formations that might improve command and control. 
According to the third edition of Marshal Sokolovskiy's 
Military Strategy, published in 1968, this would be a 
theater of military operations. 

The modern concept of a theater of military operations 
may include the entire territory of a belligerent or coali­
tion, whole continents, large bodies of water, and exten­
sive regions of the atmosphere, including space. On this 
basis , the traditional theaters of military operations can 
be grouped together: Western , Near Eastern, Far East­
ern, etc .... Thus, the zone of military operations is no 
longer limited to the firing range of weapons, since the 
latter is almost unlimited. . . . 

Within a theater of military operations there might be 
one or more strategic s_ectors, defined as follows: 

Strategic sector: a terrain area in a continental theater 
of operations and the aquatory next to it along with the 
airspace above them within the limits of which are lo­
cated objectives of strategic significance and strategic 
groupings of armed forces which are deployed (concen­
trated) or might be deployed to fight for the achievement 
of strategic goals. Within the limits of a TVD there might 
be several strategic sectors and in a strategic sector 
several operational sectors. 

TVDs, strategic sectors, and individual services of the 
Soviet Armed Forces are commanded by "glavnoko­
manduyushchiye" (commanders in chief). In 1977 the 
" glavnokomanduyushchiye" were as follows: com­
mander in chief, Warsaw Pact Forces, commanders in 
chief of the Strategic Rocket Forces, Ground Forces, 
Troops of National PYO, Air Forces and Navy, and'the 
commander in chief of the Group of Soviet Tro_ops, 
Germany. Designation of the glavnokomanduyushchiy 
of Troops of the Far East brings to eight the officers in 
this category. 

Soviet spokesmen emphasize that the command and 
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control structure needed in any future war must be 
established in time of peace, before war begins. This was 
one reason why the existence of the Council of Defense, 
chaired by the Party's General Secretary, Marshal of 
the Soviet Union L. I. Brezhnev, was revealed in 1976. 
Formation of the Troops of the Far East was yet another 
step in preparing a wartime organization. 

Reportedly thirteen TVDs have been formed, as fol­
lows: five continental, four maritime or naval, and four 
intercontinental. One such continental TVD likely 
would be in the Far East, another in Central Asia, and a 
third in the Middle East. Another probably would be in 

Is it possible that the Soviets 
are bringing together their 
intercontinental strategic 
nuclear forces, capable of 
launching strikes on the 
United States, into one 
organization? 

the Southwest, to encompass Bulgaria, Romania, and 
the Southern Group of Forces, Hungary. A fifth could be 
the Western TVD, which would include the Soviet 
Group of Forces, Germany, the Central Group of Soviet 
Forces, Czechoslovakia, and the Northern Group in 
Poland. The Soviet area to the northwest, towards Fin­
land, might be designated a strategic sector. 

Air Defense in a TVD or 
Strategic Sector 

Looking back, it is apparent that PYO-Strany had 
been formed at a specific period for a definite purpose. 
In the late 1940s and 1950s, strategic bombers of the 
United States and Great Britain; carrying nuclear weap­
ons, were regarded by the Kremlin as its major military 
threat. An air defense structure under centralized con­
trol , covering the entire nation, was considered neces­
sary. Later in the 1950s, as resources became available, a 
new branch was formed in the Ground Forces to provide 
tactical air defense. 

This Soviet dual organization for air defense posed 
many command and control problems. Assume, for ex­
ample, a nonnuclear conflict in the Western portion of 
the Warsaw Pact area. First, there would have been the 
activities of troops of air defense of the Ground Forces, 
with antiaircraft artillery and surface-to-air mobile mis­
siles. Second, the forces of PVO-Strany would have 
been involved, since its responsibilities extended 
throughout the Warsaw Pact bloc. PYO-Strany had un­
der its control both interceptor aircraft and surface-to­
air missiles. Third, there would have been the aircraft of 
Frontal Aviation, under command of the front com­
mander through his deputy commander of aviation. 

In such an overlapping and complex structure, estab­
lishing rules of engagement for enemy aircraft was diffi-
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cult. At a medium altitude, an aircraft could be attacked 
by aircraft of Frontal Aviation, interceptor aviation of 
PVO-Strany, or surface-to-air missiles of both PYO­
Strany and troops of air defense of the Ground Forces. 

Introduction of attack helicopters into both NATO 
and Warsaw Pact forces may have been a major factor 
forcing the merger of PVO-Strany with the air defenses 
of the Ground Forces. Helicopters greatly complicate 
command and control problems of air defense units. 
United States plans for deploying the cruise missile may 
have been another reason. Soviet spokesmen have 
claimed that this weapon could be more important and 
deadly than any other single element in the current 
United States triad of ballistic missiles, aircraft, and 
submarines. Since cruise missiles would penetrate en­
emy airspace at extremely low altitudes, detection and 
interception are most difficult. The combined resources 
of all air defense organizations are required to deal with 
the cruise missile problem. 

There are still unanswered questions about the new 
Soviet Troops of PYO. As with Frontal Aviation of the 
Soviet Air Forces, Troops of PYO units are now as­
signed to military districts, Soviet groups of forces 
abroad, and theaters of military operations or strategic 
sectors when activated. But what about antispace and 
antimissile defenses, which are staging a rapid come­
back? These systems probably are still centrally con­
trolled by PYO headquarters. 

The Soviet air defense reorganization highlights the 
Soviet concept for war-fighting. Active measures are 
provided for the security of the USSR from air attack. 
As one Soviet general remarked: "Mutual assured de­
struction is not a military concept, and should not be 
accepted by the military of either side. It might be a 
political concept, or a philosophical concept, but it is not 
valid militarily. Whenever a new weapon system is de­
veloped, a defense must be provided against it." Soviet 
actions confirm this view. 

Strategic Nuclear Forces 

In his major policy article of July 1981, Marshal 
Ogarkov omitted specific reference to the Strategic 
Rocket Forces. Instead, he wrote of "strategic nuclear 
forces," adding later in the same paragraph that 
"launches of modern intercontinental ballistic missiles 
are automated." 

Soviet spokesmen in the past have written about stra­
tegic nuclear forces, which they described as consisting 
of the Strategic Rocket Forces, nuclear-powered sub­
marines, and long-range aviation. Following his discus­
sion of strategic nuclear forces, Ogarkov identified by 
name the other four services-Ground Forces, Troops 
of Air Defense, Air Forces, and Navy. In his remarks 
about the Air Forces, he singled out only Frontal Avia­
tion, noting that its basic formation is the division, 
"which includes approximately the same number of 
combat aircraft as an air corps had in the period of the 
Great Patriotic War." He said nothing of either air trans­
port or long-range aviation. 

"Dal'nyaya Aviatsiya"-long-range aviation-is a 
component of the Soviet Air Forces. However, it always 
has been a special command. Long-range bomber avia­
tion of the High Command of the Red Army (DBA GK) 
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was formed in 1940. In early 1942, it was reorganized into 
aviation of long-range action (ADD) and directly subor­
dinated to Stavka of the Supreme High Command 
(VGK). In December 1944, ADD was redesignated the 
18th Air Army, subordinated to the commander in chief 
of the Air Forces. It still, however, retained its "'special" 
designation as a reserve of the Supreme High Com­
mand, a place long-range aviation still maintains. It may 
be released to take part in Air Forces operations, opera­
tions of other services, or to perform independent air 
operations. 

Ogarkov's failure to refer to long-range aviation adds 
to the mystery of what has happened to its staff. The 
previous commander, General Colonel of Aviation V. V. 
Reshetnikov, has been listed for several months as a 
deputy commander in chief of the Air Forces. No new 
commander of long-range aviation has been identified, 
although references h.,ave been made to the organiza­
tion. 

In the July article, Ogarkov stated that "'the basis of 
the Navy's combat might is now made up of nuclear 
submarines with a diverse arsenal of missile and torpedo 
weapons, and also missile-carrying aviation." The 
wording here is slightly different from what had been 
used in the past concerning nuclear submarines and 
ballistic missiles. Normally, those nuclear submarines 
armed with "nuclear-tipped ballistic missiles" had been 
put in a class by themselves. 

Is it possible that the Soviets are bringing together 
their intercontinental strategic nuclear forces, capable 
of launching strikes on the United States, into one orga­
nization? This would parallel the triad of the United 
States: ICBMs, long-range bombers, and nuclear sub­
marines. Such an organization might be advantageous 
for bilateral talks with the United States on limitation of 
intercontinental strategic weapons. Theater or Euro­
strategic nuclear forces might then be established as the 
forces considered for arms-control negotiations with 
NATO nations. 

Actual evidence of changes in Soviet strategic nuclear 
forces is limited. It could be that failure to identify a 
commander of long-range aviation or to make specific 
reference to the Strategic Rocket Forces is accidental. 
Nevertheless, a different pattern of some type appears 
to be emerging, but the facts presently available are 
inconclusive. 

Consistency of Doctrinal Concepts 

Soviet Armed Forces have a more fluid structure than 
do the armed forces of NATO countries. Their organiza­
tion is strongly influenced by Soviet military art, which 
holds that the goals of war can be achieved only by the 
combined efforts of all services of the Armed Forces and 
service branches, performing tasks in strategic, opera­
tional, and tactical cooperation. Reorganizations are 
undertaken for four reasons: to increase the fire and 
striking power of troops, to increase their mobility, to 
improve control of troops, and to utilize new technol­
ogy. 

The introduction of nuclear weapons into the Soviet 
Armed Forces brought about extensive organizational 
changes. Troops had to be able to fight with or without 
nuclear weapons; had to consider survivability on a 
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nuclear, chemical, or bacteriological battlefield; and had 
to maximize maneuverability. Continual small changes 
led ultimately to qualitative jumps. In 1960, the Strate­
gic Rocket Forces were formed as a service. New air­
craft changed the shape of the Soviet Air Forces. The 
Troops of PVO-Strany incorporated surface-to-air mis­
siles, antiballistic missiles, and antispace weapons. 

One of the basic and strongest principles of what the 
Soviets call "voyennoye stroitel'stvo"-military devel­
opment-is centralization of control of the Armed 
Forces. This is fostered by a General Staff that develops 
plans for the entire Soviet Armed Forces. Being basical-

The apparent concern 
evidenced by Brezhnev and 
his followers about the 
consequences of a nuclear 
war may be more for foreign 
than internal consumption. At 
the beginning of the 1980s, 
nuclear weapons retain the 
primary interest of Soviet 
military strategists. 

ly a land power, the Soviet Union has a long tradition of 
orientation toward a continental theater of military ac­
tions, with main emphasis on land armies. This orienta­
tion changed in 1960 when the Strategic Rocket Forces 
became the number-one service. This was due to revolu­
tionary changes that had taken place in Soviet military 
strategy, resulting from the introduction of nuclear 
weapons into all the Soviet military services. 

In the late 1950s and throughout the early 1960s, as the 
Soviet nuclear buildup was under way, Soviet leaders 
from Party Secretary Khrushchev to Defense Minister 
Marshal Malinovskiy said a nuclear war would turn 
entire continents to ashes. During the late 1960s and 
early 1970s, the destructiveness theme was muted. Be­
ginning about 1977, Leonid Brezhnev began to assert 
that nuclear war would bring an end to civilization. In 
1981, this thesis was amplified by other Politburo mem­
bers. Does this mean that actual sentiment exists in the 
Kremlin against nuclear weapons and that a new era in 
Soviet military thought is under way? 

Soviet writings of the early 1980s do not show any 
decreased emphasis in the role of nuclear weapons. The 
1981 edition of Beginning Military Training, published 
annually in more than 1,000,000 copies for study by 
youth before they are called up for active military duty, 
treats matter of factly the use of nuclear weapons on the 
battlefield. 

In October 1980, one of the leading journals of the 
Communist Party of the USSR stated the following: 

In imperialism's hand, nuclear missile weapons are 
terrible weapons of war. In the hands of the socialist 
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states, nuclear weapons are a shield for peace. They 
have been created to curb an aggressor, and avert war. 

A book published that same year, Armed Forces of a 
Developed Socialist Society, asserted: 

The principle of harmonious development does not 
exclude the more rapid development in certain condi­
tions of one or another service of the armed forces. At 
the present time, for example, we are giving greater 
attention to improving the Strategic Rocket Forces-the 
basis of the nuclear might of our country, the main means 
of containment of the aggressive aspirations of imperial­
ism. 

. . . Soviet military art, 
encompassing military 
strategy, operational art, and 
tactics, is undergoing close 
reexamination. 

These and other current Soviet writings show a re­
markable consistency with doctrinal statements made in 
the early 1960s, when Soviet spokesmen explained that 
the introduction of nuclear weapons into the armed 
forces of major powers brought about a revolution in 
military affairs. The last such revolution had occurred 
centuries earlier, when gunpowder replaced "cold weap­
ons"-the sword, pike, and spear. For the future, Soviet 
strategists concluded, the military might of a nation 
would be based on the quantity and quality of its nuclear 
weapons and their means of delivery to targets. 

The apparent concern evidenced by Brezhnev and his 
followers about the consequences of a nuclear war may 
be more for foreign than internal consumption. At the 
beginning of the 1980s, nuclear weapons retain the pri­
mary interest of Soviet military strategists . The Cuban 
missile confrontation of 1962, the ouster of Nikita 
Khrushchev in 1964, and arms-control negotiations and 
agreements of the 1970s did not change the fundamental 
positions of Soviet military doctrine. Both Party and 
military leaders have reason to be pleased with its 
achievements. By adhering to the principles of its mili­
tary doctrine, the Soviet Union reached the status of a 
military superpower in less than twenty years. 

There have been doctrinal modifications. Until the 
mid-1960s, Soviet theorists maintained that any major 
war between nuclear powers would begin with all-out 
massive nuclear strikes. In the late 1960s, the concept 
was modified to provide for a period in which only 
conventional weapons might be used. 

Another modification was announced by Marshal A. 
A. Grechko in 1974 when he declared that the role of the 
Soviet Armed Forces was no longer restricted just to 
defending "our motherland and the other socialist coun­
tries." This signified that the Soviets were preparing to 
project military power and presence any place in the 
world. The modification was the result of the Soviet 
military superpower status . Without its massive nuclear 
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armaments and delivery means, Sov iet power projection 
capabil ities would have little signifi ance. 

A Reexamination of Military Art 

Military doctrine defi ned by ov iel spoke men a 
being the military p9licy of the Communist Party, ha 
changed but little in Lhe past two de ades. But oviet 
military art, encompassing military strategy, opera­
tional art, and tactics, is undergoing close reexamina­
tion. 

In 1964, the Soviet press announced that an "Officer's 
Library' to be u ·ed by officer for elf- tudy, would 
explain the change in mili tary affa ir brought abou t by 
nuclear weapon and missi les. Mi li tary doctri ne and 
strategy were emphasized in this series. The final book 
in the group, Scientific-Technical Progress and the Rev­
olution in Military Affairs, appeared in 1973. Translation 
of a few of these books into English, making them avail­
able to a large group of scholars, had a significant influ­
ence upon US perceptions of the Soviet Armed Forces . 

On October 3, 1979, Red Star announced the titles of 
twelve books in a new "Officer's Library" series. At this 
time only one of t.hese books is available. Titles of 
planned books, such as Basic Methods of Combat Train­
ing and Tactics of Combined-A rms Bau le, suggest that 
the emphasis in this series will be on operational art and 
tactics, rather than doctrine. 

Since 1978, those Soviet defense intellectuals permit­
ted to meet with foreigners have insisted that a new work 
on military strategy will soon appear. Thus far, however, 
no work on this subject has been announced in the 
publication plan of the Soviet military press, including 
that for 1982. A book on strategy was written in the 
mid-1970s for use at the Soviet Academy of the General 
Staff, but this remains classified. It is unlikely that Sovi­
et censors will permit another book such as Marshal 
Sokolovskiy's Military Strategy. The explicit statements 
about nuclear war, found in all three edi tions , still cause 
embarrassment to Soviet groups trying to explain the 
purely "defensive" nature of the Soviet Armed Forces. 

Current Soviet attention to theaters of mili ta ry opera­
tions and tralegic sector indicate the importance 
given to operational art, a Soviet ex pre ·sion that has no 
exact counterpart in the United States. It is defined as 
the theory and practice of prepari ng fo r and conducting 
combined and interdependent operations by· major field 
forces or major fo rmation of ervice. It is in th i area 
and in tactics that changes will likely appear. 

New missions and roles for the Soviet armored com­
bat vehicle (BMP), wide deployments of attack helicop­
ters, and the massive influx of tanks into motorized rifle 
divisions have significantly increased Soviet offensive 
capabili tie . Thi ha been matched by vastly improved 
tac tical aircraft , now deployed in unanticipated number 
throughout the military di 't1ict and oviet group of 
force abroad. 

Recent changes in Soviet military organization are the 
most significant since those that occurred in the 1950s, 
following the Soviet decision to seek superiority in 
nuclear-rocket weapon s. It is unlikely that these 
changes have run their full course, or that all that have 
taken place are known in the West. ■ 
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TOP LEADERS OF THE SOVIET 
ARMED FORCES 

Marshal of the Soviet 
Union Leonid ll'ich 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 of the CPSU since 
October 1964. He has been awarded a fourth 
Gold Star of "Hero of the Soviet Union." He also 
is a "Hero of Socialist Labor." 

Marshal of the Soviet 
Union Dmitriy Fedorovich 
Ustinov. Born 1908 Russian. 
Naval artillery engineer who 
became wartime armaments 
production chief. From 1946 
to 1957 he was Minister of 
Armaments, then Minister of 
Defense Industry. He worked 

with Brezhnev expediting missile production 
dnd the space program (1957) as Deputy Chair­
man of Council of Ministers. First Deputy Chair­
man to 1965, then Secretary of Central Commit­
tee CPSU (1965-76), Candidate Member of 
Politburo (1965 to March 1976), then Member of 
Politburo since March 1976. Minister of Defense 
(April 1976). Twice "Hero of Socialist Labor." 
Also a "Hero of the Soviet Union." 

Marshal of the Soviet 
Union Nikolai Vasilyevich 
Ogarkov. Born 1917, Rus­
sian. Became First 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 dur­
ing World War II. First Deputy Chief of the Gener­
al Staff (1968--74), Deputy Minister of Defense 
(197 4-77). Mi I itary Engineer ing Academy 
(1941), Academy of the General Staff (1959). 

Marshal of the Soviet 
Union Viktor Georglyevich 
Kulikov. Born 1921. Russian. 
In January 1977, appointed 
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 . Deputy of the 
Supreme Sov iet 7th through 10th sessions. 
Commander of the Kiev Military District 
(1967-69), then Commander in Chief, Soviet 
Forces Germany (1969--71 ). Chief of the General 
Staff (1971-77). Frunze Military Academy 
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(1953). Academy of the General Staff (1959). 

General of the Army Alek­
sey Alekeyevich Yepishev. 
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 sessions. Military Acade­
my of Mechanization and Motorization (1938). 

Marshal of the Soviet 
Union Sergey Leonidovich 
Sokolov. Born 1911. Russian 
First Deputy Minister of 
Defense for General Affairs 
since 1967, Served on the 
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 Member 
(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 Vladi­
mir Fedorovlch 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 sessions. 
Military Academy of Mechanization and Motor­
ization (1941). Academy of the General Staff 
(1951). Higher Academic Courses of the Acade­
my of the General Staff (1968). 

General of the Army Va silly 
lvanovich Petrov. Born 
1917. Russian. Commander 
in Chief of Ground Forces 
and Deputy Minister of De­
fense since December 1980. 
In World War 11, commanded 
a cavalry platoon, then chief 
of operations of a rifle divi­

sion. In 1957, commanded a motorized rifle divi­
sion. After 1961, various command posts. In 
1966, First Deputy Commander and Chief of 
Staff of the Far Eastern Mi I itary District, and in 

1972, Commander. In 1976, First Deputy Com­
mander in Chief of Ground Forces. Commander 
in Chief of Troops of the Far East, 1978-80. Full 
Member of the Central Committee CPSU since 
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 lvanovich Koldunov. 
Born 1923. Russian. Became 
Commander in Chief, Troops 
of Air Defense (Voyska PVO) 
and Deputy Minister of De­
fense in July 1978. Koldunov 
was one of the ten top Rus­
sian fighter aces of World 

War II, destroying forty-six enemy aircraft. In the 
postwar period, Koldunov commanded fighter 
aviation units. In November 1970, he was named 
Commander of the Moscow Air Defense District. 
In December 1975, Koldunov became First Dep­
uty Commander in Chief of Troops of National 
Air Defense. Candidate Member of the Central 
Committee from 1971 to 1976. Deputy of the 
Supreme Soviet 9th and 10th sessions. Twice 
"Hero of the Sov iet Union." Military Air Academy 
(1952), Academy of the General Staff (1960). 
Member of the Central Committee since 1981. 

Chief Marshal of Aviation 
Pavel Stepanovich 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
giyevich 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 Depu­
ty Commander in Chief, then, in January 1956, 
Commander in Chief of the Navy and Deputy 
Minister of Defense. From 1956, he was Cand i­
date, and from 1961, a Member of the Central 
Committee CPSU. Deputy of the Supreme Soviet 
4th through 10th sessions. Graduate of Frunze 
Naval School (1931) and higher commanders' 
courses at the Naval Academy (1941). 

-HARRIET FAST SCOTT 
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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 the Soviet 
Armed Forces 

Editor's note: The organization of the Soviet armed 
forces continues to change, and key command assign­
ments have not been made in many cases, AIR FORCE 

Magazine is told. 

S v1 T Armed Force are organi zed in five separate 
ervice : Strategic Rocket Force Ground Forces, 

Troop of Air Defense (Voy ka PYO), Air Forces, 
and Navy, in that order of precedence. Functions per­
formed 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), Construction 
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 Internal 
Troops, subordinate to the Ministry of Internal Affairs 
(MVD). 

A word of caution: The Soviets sometimes refer to the 
Strategic Rocket Forces, Ground Forces, Troops of Air 
Defense , and Air Forces as the Soviet Army. 

T he Ministry of Defense and the General Staff prov ide 
centrali zed command and contro l. lmmediate ly ubor­
dinate to the Mini . ter of Defense who i roughl y com­
parable in autho ri ty Lo both the US ecrelary 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 on the following two pages.) 

The Strategic Rocket Forces e tabUshed in 1959, oper­
ate all land-ba ed balli t ic mi site wi th ranges greater 
than 1,000 km-abou t 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 
Balance, published annually by The International 
Institute for Strategic Studies, London ( see December 
'8/ issue of Am F R E Magazine), credi t. the Strategic 
Rocket Fo rce with 385,000 per onnel. Strength figure~ 
for the ervices below are from The Military Balance for 
1981-82. • 

The Ground Forces numerically the large t of the 
five services, are divided into Lhree major branche : 
motorized rit1 . tank and rocke t · and artillery. Air­
borne Forces (the USSR now has eight airborne div.i-
ion ) are a special branch directl y u0ord inate to the 

High Command. The 173 Ground Forces divisions, with 
tanks, armored per onnel carriers, self-propelled artil­
lery, and personal equipment all are designed for a CBR 
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environment, and equipped and trained for combat with 
or wi thout nuclear, chemical and biological wea pons. 
Ground Forces personnel, combined with Troop of 
Civil Defeo e, Troops of the Rear Services (logi tical 
support), and various other support personnel that serve ~ 
all the other services, number about 1,825,000. 

The Troops of Air Defense (Voyska PYO) was formed 
in 1948 as PVO-Strany. Its three major components are 
its 2,600 fighter-interceptors, 10,000 SAM launchers, 
and huge radar network. Two other components are 
ant imi iledefense(PRO)and anti pace defen. e(PKO). L . 

J Ex.eeeding NORAD s capabilities everal times, PYO 
has some 550,000 troops. 

Soviet Air 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 U SAF's Tactical ,. 
Air Command. Jts 4,350 combat aircraft are a · ·igned to 
military di trict within the USSR, omewhat analogou 
to U joint command , and to fo ur' Group of Forces' 
in Ea tern Europe. Operational cont rol over joint com­
mands remains with the General Staff. However, the Air 
Forces commander in chief ha maj r res ponsibilit ie 
fo r F rontal Aviation, which i charged with maintaining 
battlefield air superiority and working with the Ground ,,. 
Forces. 

ong-Range Aviation has about 850 long-range (Bear 
Bi on, and Backfire) and medium-range (Badger and 
Blinder) bomber . Backfire and Blinder are upersonic, 
but the bulk of the bomber force i ·tilJ sub onic . Capa- • 
ble of air-to-air refueli ng by LRA' ·mall ta nker force 
the bombers can carry either nuclear or onventional 
weapon , including air-to-surface mi . il es . This compo­
nent of the Soviet Air Forces is comparable to USAF's 
Strategic Air Command, less SAC's ICBMs. 

Transport Aviation include some 1,200 fixed-w.ing 
aircraft and helicopters , although some heli opters 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 uperpower. 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-bas d and recon- _ 1 
nai -sa nce fighters, a limited tran port fo rce , bombers, 
and surveillance aircraft. Navy personnel strength is 
about 443,000 including 59,000 in Naval Aviation. 

The accompanying charts, prepared by Harriet Fast 
Scott and current as of February 1, 1982, show the mem­
bership of the top military organization. ■ 
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MEMBERS OF THE MAIN MILITARY COUNCIL (KOLLEGIYA) 
OF THE MINISTRY OF DEFENSE 

Minister of Defense 

1 
_____________ 

1 
__ .. _M_a_r_sh_a_1_o_ft_h,e_s_o_v_ie_t_u_n_io_n_:---i-------------~ 

D. F Ustinov, Chairman I 
I 
I 

1st Deputy Defense Minister 1st Deputy Defense Minister 
and Chief of General Staff and CINC, Warsaw Pact Forces 
Marshal of the Soviet Union Marshal of the Soviet Union 

N. V. Ogarkov V. G. Kulikov 

1st Deputy Defense 
Minister for [General] Affairs 
Marshal of the Soviet Union 

S. L. Sokolov 

Chief of Main Political 
Administration 

General of the Army 
A, A. Yepishev 

I 
Strategic Rocket Forces 

Commander in Chief 
General of the Army 

V. F. Tolubko 

SERVICES OF THE ARMED FORCES 
(Headed by Deputy Ministers of Defense) 

I I I 
Ground Forces lroops of Air Defense Air Forces 

Commander In Cii el CornmariGl~r [fl Chief eosnmand.er fr, Chief 

General of the Army Marshal o! Avlaticm Ch1eJ' tv1aishaJ 

V. I. Petrov A. I. t:<otdwn0v- of :A.vlatlcm 
P. s. Kutakhev 

- OTHER SECTIONS 
(Headed by Deputy Ministers of Defense) 

I 

I I 
Civil Defense Rear Services lnspecto r General 

I 
Navy 

Gornmander 1h" Chtef 
Admiral ot 1he Fleet 
0f the Soviet Union 

S. G. Gor-s"flkov 

Chief Chief 
General of the Army Gen1;1ral Of \h? Army 

A. T. Altunin S. K. K:urk0tk1n 

Marshal of th e Soviet Union 
skalenko K.S.Mo 

Armaments Construction and 

General of the Army Billeting Troops 
Marshal of Engineer Troops V. M, Shabanov N F. Shestopalov 

MEMBERS OF THE MILITARY COUNCIL OF COMMAND AND STAFF 
OF THE STRATEGIC ROCKET FORCES 

I 
t Deputy 1s 

Comm ander In Ctifef 
and 

of Mein Stafl 
eral Colonel 

Chief 
Gen 
V. M , Visnenkov 

Commander In Cliief 
Genera! of the Army 

V. F. ToJul;lko. CJ:ialrman 

I 
tst Deputy Chief of the Political 

&mm11nder In Chief .Administration 
General C0tonel General Colene! 

Yu, A Yashin P; A. Gorchakov 

Deputy Commander in Chief 
Deputy Commander in Chief for Armaments 

General Lieutenant (?) General Colonel 
G. N. Malinovskiy Yu A Pichugin 

I 
Deputy Comm 

for Rear 
General 
S.F.Su 

ander in Chief Deputy Commander in Chief Assistant to the Commander 
Services for Combat Training in Chief for Military Schools 

Lieutenant General Colonel General Colonel 
latskov (?) A. D. Melekhin Yu . Zabegaylov 

' 
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-
MEMBERS OF THE MILITARY COUNCIL OF 

COMMAND AND STAFF OF TROOPS OF AIR DEFENSE 

Commander in Chief 
Marshal of Aviation 

A. I. Koldunov 

I I I 
1st Deputy Chief of Main Staff 1st Deputy Chief of the Political 

Commander In Chief General Colonel Commander in Chief Administration 
eneral Colonel Aviation S. F. Romanov General Colonel Artillery General Colonel 

I. D. Podgornyy Ye. S. Yurasov S. A. Bobylev 

------· I I 

mander In Chief 1st 0eputy eom 
General Lieut 

Yu. Che 
enant Artillery 
snokov 

Deputy Commander In Chief 
General Colonel Artillery 

P. G. Levchenko (?) 

Deputy Commander in Chief Deputy Commander in Chief for Armaments 
General Colonel Engineer General Colonel Aviation 

L. M. Leonov B. V Bochkov 

I 
Deputy Commander in Chief Deputy Commander in Chief Deputy Commander in Chief 

for Rear Services for Military Schools for Combat Training 
General Lieutenant General Colonel Aviation General Colonel Artillery 

M. F. Bobkov V. N. Abramov A G. Smirnov 

I I 
ommander In Chief and DeputyC 

Comma 
Gen 

nder of Fighter Aviation 
eral Colonel Aviation 

Deputy Commander in Chief and 
Chief of Radio Technical Troops 

General Lieutenant 

Deputy Commander in Chief and 
Commander of Zenith Rocket Troops 

(Surface-to-Air Missiles) 
General Colonel Artillery 

Deputy Co 
General 

v.v. 
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N. I. Moskvitelev M. T Beregovoy 

MEMBERS OF THE MILITARY COUNCIL OF 
COMMAND AND STAFF OF THE SOVIET AIR FORCES 

Commander in Chief 
Chief Marshal of Aviation 
P. S. Kutakhov. Chairman 

I 

I. M. Gurinov 

I 
1st Deputy Commander in Chief and 

1st Deputy Commander in Chief Chief of the Political 
Chief of Main Staff Administration 
Marshal of Aviation Marshal of Aviation 

General Lieutenant Aviation 
G P. Skorikov 1, A. N. Yefimov 

L. L Batekhin 

I I 

mmander in Chief Deputy Commander in Chief Deputy Commander in Chief Deputy Commander in Chief for 

Colonel Aviation 
for Armaments for Combat Training Aviation Engineering Service 

Reshetnikov 
General Colonel Engineer General Colonel Aviation General Colonel Engineer 

M N. Mishuk S. V. Golubev V Z. Skubilin 

Deputy Commander in Chief Deputy Commander in Chief Deputy Commander in Chief, 
Commander of for Rear Services for Military Schools 

Transport Aviation General Colonel Aviation General Colonel Aviation 
V. S. Loginov G. U Dolnikov General Lieutenant Aviation 

A. N, Volkov 

- CHARTS COMPILED BY HARRIET FAST SCOTT 

AIR FORCE Magazine / March 1982 

; 
I 

I 



SOVIET AEROSPACE ALMANAC 1982 
In this article, the successive commanders of the Soviet Air Forces are profiled and their careers interwoven with the 
development of the Air Forces. In the period between the 1917 Revolution and World War II, most of the Air Forces' 
commanders died at the hands of their masters, instead of as a result of enemy action or the perils of flight. Since 

the war, longevity in office has been a hallmark of the ... 

ETAIRFO 
DERS 

BY HARRIET FAST SCOTT 

THE ov iet Air Forces had seven chief in its first 
twenty-t hree years. Of those seven, two were killed 
in the ame air era h in 1933 . Two more were shot in 

1938 during Stalin' military pu rges. The other three 
were execuled by order of Stalin in 1941, several months 
after the German in vasio n of Rus ·ia. By contra ·t in the 
forty-one years since April 1941, there have been only 
four heads of the Soviet Air Forces. One of these was 
jailed following the war. Of all the heads of the Soviet Air 
Force onl y the current commander in chief, Chief 
Marshal of Aviation P. S. Kut akhov, is till aliv . 

The history of the 
leadership of the Soviet 
Air Forces is one of 
mystery, intrigue, and 
sudden death-but not at 
the hands of foreign 

• enemies. 

The history of the leadership of the Soviet Air Forces 
is one of mystery, intrigue and sudden death-but not at 
the hands of foreign enemies. A clear picture of what 
happened and who the leaders really represented lies 
buried in the Kremlin's archives. Who these past leaders 
were and something of their known activities may pro­
vide insights into the nature of Soviet air capabilities and 
limitations. 

Before and during World War I, Russia and then the 
new Soviet state wen, ahead of the US in air concepts. 
For example, the ll 'yc1 Muromets-at the time the 
world's largest fo ur-engine aircraft used as a bomber­
was built in 1913 by Imperial aviation engineers. 

Most aircraft, however, were of foreign design, built in 
Russia under license or purchased from abroad. After 
the 1917 Revolution, foreign workers fled, and several 
plants in the Baltic states were lost as those areas be-
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came independent. As a result, domestic aircraft pro­
duction almost ceased. By September 1918, the Red Air 
Forces numbered 266 operational aircraft and fifty-nine 
in need of repair, plus 169 other assorted planes in ware­
houses or at scattered airfields. The Civil War was under 
way, and energetic measures were needed to keep the 
few planes the Soviets had in working order. Further, 
there were only 269 pilots and fifty-nine observer pilots 
in the entire Red Air Forces at the end of 1918. And seven 
of the ten flying schools in Russia were in the hands of 
the enemy. 

Desperate Partners 

This was the situation twenty-five-year-old A. V. Ser­
geyev found when he became the first chief of Aviadarm 
(aviation of the active army) on September 22, 1918. He 
successfully handled the post until it was no longer 
needed in 1920. Then, in February 1921, Sergeyev be­
came Chief of the Main Directorate of the Air Fleet. 
With Igor Sikorskiy's emigration in 1917, Russia lost her re­
maini ng aircraft engineers and had no aircraft indu try. 

A de perate Germany, depri ved by the Treaty of Ve,~ 
sailles from fu rther development of mili tary ai rcraft, 
and, after May 1921, of even civil aircraft, turned to its 
equally de perate Ea tern neighbor to make a deal. 
Junkers moved hi factory to Ru sia in 1922, and Ger­
man engineers and technicians flowed to the plant at 
Fili, near Moscow. oon there were more specialists in 
Russia than there were in Germany. Russians, too, were 
hired, and soon the plant employed more than a thou­
sand workers. 

The Soviets gave orders that military aircraft were to 
have fir t prio rity at the Jun ker works. But testing 
faci litie were ei ther lacking or very primitive, so a 
network of airfields had to be built. The vastness of the 
Soviet Union and lack of a road net created ideal condi­
tions for development of a civil airline. The first line 
from Moscow to Nizhni-Novgorod (now Gorkiy) 
opened in 1922 and was soon followed by dozens of other 
lines crisscrossing Russia from Baku to the Arctic, from 
beyond Lake Baykal to the Ukraine. 

Young Sergeyev in the meantime asked to be excused 
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from his job as Chief of the Main Directorate of the 
largely nonexistent Air Fleet, and at the end of 1922 
began studies at the Military Academy of the RKKA 
(Workers' and Peasants' Red Army). At the end of his 
studies, he was sent abroad by the Commissariat of 
Foreign Trade as an aviation specialist, first to Paris 
(1926-27) and then to the US, where he remained until 
1933. On his return, he was named chief of transport 
aviation and deputy chief of the Main Directorate of 
Civil Aviation. But on September 5, 1933, while attempt­
ing to make an instrument landing, forty-year-old Ser­
geyev was killed. 

In December 1922, when Sergeyev was replaced by A. 
A. Znamenskiy for a few months, Lenin had a final 
illness that forced him to stop work. When he suffered 
his third stroke in March 1923, which deprived him of 
speech, Trotskiy was apparently able to have his own 
man appointed as chief of the Air Fleet, A. P. Rosen­
golts. Rosengolts was broad-shouldered, strong-mind­
ed , like Trotskiy, Jewish, and an excellent administra­
tor-just the man to build an air force. Arrested in 1937, 
Rosengolts went on trial with others for plotting a coup 
and giving away secrets about the Soviet Air Forces to 
the Germans. Along with a number of others, Rosen­
golts was shot in 1938. 

The internal struggle that took place after Lenin's 
death in January 1924 culminated in the downfall of 
Trotskiy and the emergence of Joseph Stalin as the Party 
leader. When Mikhail Frunze replaced Trotskiy as Com­
missar of Defense, Petr Baranov took over the Air Fleet 
from his former chief, Rosengolts. 

For the three years between 1922 and 1925, the Ger­
man-trained Soviet engineers and pilots shared all confi­
dential information and blueprints with the Soviet 
officials. Then, as has always happened in Russia, the 
Germans were forced to leave, despite a thirty-year 
contract. Only in the military field did cooperation con­
tinue and then only in deepest secrecy. Germans were 
allowed to train and conduct exercises in the Soviet 
Union to circumvent the Treaty of Versailles. New arms 
were tested on Russian soil, while Soviet officers went 
to Germany for training in strategy and tactics. 

Petr I. Baranov had been Rosengolts's deputy, and at 
the end of 1924 took over from him as Chief of the Air 
Fleet. He helped carry out the military reforms of 
1924-25. From 1925 to 1931, Baranov was also a member 
of the Revvoyensovyet-the Revolutionary Military 
Council of the USSR. In 1931, he was transferred to 
aircraft production, and, in January 1932, became Chief 
of the Main Directorate of Aviation Industry. He died 
with Andrey Sergeyev in the 1933 air crash. Baranov was 
five days short of his fortieth birthday. 

Hazards of High Office 

The development of military art in the 1920s and early 
1930s had a great impact on Soviet aviation . Gone was 
the positional warfare of World War I. The new military 
leaders in the Soviet Union saw a future war that would 
be very mobile, as their Civil War had been. The deci­
sive elements would be armor, artillery, and aviation. All 
of these had to be produced in the Soviet Union, and in 
great numbers. In 1929, the first Five-Year Plan of indus­
trialization was undertaken. The Five-Year Plan for the 
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military called for production of these three key weap­
ons. All foreign planes were to be withdrawn from the 
Air Fleet and replaced with Soviet-produced models. 
Baranov was a logical choice for this undertaking. His 
able deputy, Yakov Alksnis, assumed his job as chief of 
the Air Fleet in June 1931. 

In the fall of 1933, with the death of Sergeyev and 
Baranov in the air crash, Stalin was in trouble. His 
position was being challenged by many who wanted to 
see Kirov replace him as Party Secretary. Thousands of 
foreign workers who had been imported to work during 
the first Five-Year Plan were sent home that year, re-

Soviet Air Forces Chiefs, 1921-82 

Name 
Sergeyev, A V. (189~Sept, 5, 

1933)' 
Znamenskiy, A A (?) 
Rosengolts, A. P. (?-1938r • 
Baranov, P. I. ( 1892-Sapt. 5, 1933)' 
Alksnis, Ya. I (1 897-July 29, 1938) 
Loktionov, A 0. (189~0ct, 28, 

1941) .. 
Smushkevich, Ya. V. (1902-0ct 28, 

1941) .. 
Rychagov, P. V. (190?-1941) .. 
Zhigarev, P. F. (1900-63) 
Novikov, A. A. (1900-76) 
Vershinin, K A (1900-73) 
Zhigarev, P. F. (1900-63) 
Vershinin, K, A. (1900-73) 
Kutakhov, P. S. (1914- ) 

'Killed in air crash 
• "Shot in purges 

Oates ol Service 
Feb. 1921 to Dec. 1922 

1922-23 
Mar. 1923 to Dec 1924 
Dec. 1924 to June 1931 
June 1931 to Dec 1937 
Dec. 1937 to Sept. 1939 

Sept. 1939 to Apr. 1940 

Apr. 1940 10 APt 1941 
Apr, 1941 to Feb. !942 
Apr. 1942 10 Mar. 1946 
Mar. 1946 to Oci 1949 
Oct. 1949 to Jan. 1957 
.Jan. 195Tto Mar. 1969 
Mar. 1969 10 present 

peating the exodus of 1925. But Kirov was murdered in 
December 1934, and Stalin lived to exact a cruel price 
from those suspected of plotting against him. 

Yakov I. Alksnis took an active role in converting 
soldiers during the October Revolution, joined the Red 
Army in 1919, and fought in the Civil War. From 1926 to 
1931, he served as Baranov's deputy. Alksnis became 
chief of the Air Forces of the RKKA and member of the 
Revvoyensovyet USSR on June 28, 1931. The latter was 
abolished in June 1934, and Alksnis became a member of 
the newly formed Military Council of the Commissariat 
of Defense. In January 1937, he became Deputy Peoples' 
Commissar for Aviation. In December 1937, Alksnis was 
arrested and on July 29, 1938, was shot along with 
dozens of others. (So shrouded in secrecy was Alksnis's 
fate that it was not until 1970, when the Great Soviet 
Encyclopedia published the exact dat~. that it was final­
ly revealed. Even his official Soviet biography in 1967 
ended with his 1937 appointment.) 

After Alksnis was arrested, forty-four-year-old Alek­
sandr Loktionov became chief of the Air Forces of the 
Red Army. He came from the Central Asian Military 
District he had commanded for less than a year. From 
1933 to 1937 he had been assistant to the commander for 
aviation of the Belorussian and then of the Kharkov 
Military Districts. On August 2, 1939, Loktionov was a 
member of the military delegation that met with British 
and French representatives to gain support against 
Hitler. Failure ofthi mi ion wa foll0wed by the · igning 
of the Hitler-Stalin Nonaggre ion P'act , paving the way 
for World War II. Loklionov became a Deputy Com­
missar of Defense when the war began. When the new 
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ranks were published in May 1940, former Red Army Air 
Forces head Loktionov was one of seven three-star gen­
erals on the list. He was named commander of the newly 
formed Baltic Military District in July 1940, after the 
Soviet Union annexed the Baltic republics. 

Despite his high position in the military and member­
ship on the Party's Central Committee, Loktionov was 
arrested and, on October 28, 1941, was shot. He was 
forty-eight. 

Thirty-seven-year-old Yan Smushkevich, a dashing 
hero of the Spanish Civil War, followed Loktionov as Air 
Forces chief in September 1939. Smushkevich had gone 
to Spain in the fall of1936 as "General Douglas." During 
his ten months there, he had been the principal So­
viet aviation advisor. He directed the use of the 1-15 
"Chaika" biplane (which went into serial production in 
1935-36), the even newer monoplane, the 1-16, SB bomb­
ers, and the old (1928) reliable R~5 reconnaissance 
planes. 

Returning in 1937 from the Spanish Civil War, Smush­
kevich was named deputy chief of the Air Forces Direc­
torate of the Red Army. His first job was to draw up new 
rules and regulations on the use of aviation in battle, 
based on his experience in Spain. In June 1937, he be­
came a Hero of the Soviet Union. Then in May 1939, 
Smushkevich was named commander of aviation at 
Khalkhin-Gol. Ground Commander during the fighting 
that had broken out between the Japanese and 
Mongolians on the border with Manchuria was General 
Georgiy K. Zhukov, who was to become a celebrated 
military leader in World War II. 

It was there that Smushkevich earned a second gold 
star of Hero of the Soviet Union for his actions against 
the Japanese during the Battle of Khalkhin-Gol. In Sep­
tember, Smushkevich became chief of the Red Army Air 
Forces. But six months later he was replaced by an even 
younger man, Pavel Rychagov. Smushkevich became a 
general inspector and then in Docember 1940 assistant to 
the Chief of the General Staff for Aviation. Zhukov 
became Chief of the General Staff the following month. 

Smushkevich was not listed in a 1961 collection of 
biographies of twice Heroes of the Soviet Union. By 
1965, he was included, but dates of birth, death, and 
rehabilitation were incorrect. A fourth edition of this 
book had corrected them. Smushkevich was one of thir­
teen two-star generals of aviation on the new generals' 
list in May 1940 and was on the Party Central Commit­
tee. But he and Loktionov were arrested and shot on 
October 28, 1941, four months after the war had started. 

Developing Doctrine 

The great strides made by Tukhachevskiy and others 
in Soviet military art during the early 1930s were lost 
with the purges in 1937-38. 

The pilots who volunteered to fly in Spain introduced 
alien ideas into Soviet military thinking and soon domi­
nated it. These concepts were later viewed as heresy. As 
Chief of the General Staff N. V. Ogarkov wrote on the 
fortieth anniversary of the beginning of the war, using 
tanks as an example: 

Thus back in the prewar years our military science, far 
outstripping bourgeois military thought, elaborated the 
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advanced theory of deep operation-a fundamentally 
new method of conducting active offensive operations 
using massed, technically equipped armies .... How­
ever, subsequently, because of a number of objective and 
subjective factors, incorrect conclusions were drawn, 
based solely on limited experience of the use of tanks in 
Spain. As a result, in 1939 the corps which had been 
created were disbanded, and it was again proposed to 
use cavalry as the exploitation echelon in operations. 
This tenet was subsequently corrected, and, by 1942, we 
had created not only tank corps but tank armies, though 
it would have been better to have had them before the 
start of the war. 

The pilots who volunteered 
to fly in Spain introduced 
alien ideas into Soviet 
military thinking and 
soon dominated it. 

In aviation, heavy bombers, which in 1933 were com­
bined in corps, were formed into three air armies in 1938. 
But in 1939, they were re-formed into corps. Only after 
the war was well under way were air armies again 
formed. Thus, the mistakes with tanks on the ground 
were repeated with planes in the air. 

Pavel Rychagov had also been a volunteer pilot in 
Spain. As "Pablo Palankar," he was one of the first to 
become a Hero of the Soviet Union. In Spain he com­
manded a group of three squadrons ofl-15s based near 
Madrid. Ironically 'they fought against German Junker 
Ju-52s. Rychagov shot down twenty enemy planes and 
had returned from Spain when he volunteered for ser­
vice in China. Rychagov was a deputy chief of the Air 
Forces of the Red Army at the time. His nom de guerre 
this time was "General Batalin." In April and May of 
1938, Rychagov worked out plans for using SBs, l-15s, 
and l-16s over China. He then served as aviation com­
mander in the Far East under General Shtern when the 
latter replaced the arrested Blyukher. Two years later, in 
April 1940, he became head of the Air Forces. 

At a high-level meeting at the end of 1940, along with 
such speakers as future Marshals of the Soviet Union 
Meretskov and Zhukov, Rychagov spoke on "Air Forces 
in Offensive Operations and in the Fight for Command 
of the Air." Zhukov in his memoirs praised Rychagov's 
speech as exceedingly profound. He argued that to pre­
pare for a front offensive, protect troops and supplies, 
and make quick use of a breakthrough to move deep into 
the enemy formation, air superiority over the battlefield 
was essential. 

Therefore, enemy aviation had to be destroyed in the 
air, and on the ground by hitting bases, fuel supplies, and 
ammunition. But no agreement was reached because 
several veterans of Spain, exaggerating their limited ex­
periences, discounted Germany's subsequent destruc­
tion of the French and Polish Air Forces on the ground. 
The decline of the importance of bombers, evident from 
the middle of the 1930s, continued. It was helped by the 
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arrest of aircraft designer Tupolev for failure to produce 
a follow-on to the TB bomber. 

When the reorganization of the Commissariat of De­
fen se was announced on March 8, 1941, it consisted of 
seven divisions of responsibility. General Lieutenant of 
Aviation Rychagov was a deputy commissar of defense 
and headed the Main Directorate of Air Forces of the 
Red Army. Artillery was also a Main Directorate and 
was headed by a Marshal of the Soviet Union . Despite 
almost insurmountable problems, Rychagov called for, 
and got, a resolution to form 106 new units. But by the 
end of May, only nineteen had been formed. Some 190 

P. F. Zhigarev was one of the 
wartime heads of the Soviet 
Air Forces. 

The other wartime Com­
mande,· in Chief of the Air 
Forces was A. A. Novikov. 

new airfields were planned , but when war broke out few 
were finished. 

Rychagov was replaced by Pavel F. Zhigarev in April 
1941. Robert Conquest summed it up this way: 

The [Soviet] Air Force, greatly superior in numbers to 
the Luftwaff~ . wa , almos t annihilated in the firs t tluys of 
the wa r. O nl y abo ut ne- ix th or the Sovie t ligh ter 
strength was in modern ma hincs. oviet air superiori ty 
was ne~enhele about 5: I in the mere numbe r of ma­
chines , so that should not have been decisive .. .. 

All these long-established blunders were com­
pounded by Stalin's last and most fateful blunder. the 
failure to believe in the imminence of attack. Large parts 
of the Air Force were caught on the ground and de­
stroyed in the first hours . Stalin's immediate answer to 
this destruction of planes on the ground was. ty pically. 
the execution of General Rychagov, the aviation com­
mander of the North-West.em Front. 

Rychagov was still in his thirties when he was shot . 

Large, Strong High Command 

The 1940 list of new rank . has been menti oned pre­
viou ·ly. Stalin wanted to show the world that, de ·pi le 
the purg ·, the Soviet Un ion had a large, ·trong high 
command. The li st for the first time used ranks similar to 
those in the West. There were no three-star aviation 
general s on the list unless one counts General Lok­
tionov, who briefly headed the Air Forces in 1937-39. 
There were thirteen two-star and ninety one-star gener­
als of aviation. Two of the thirteen two-stars went on to 
become Marshals of Aviation; two were shot after the 
war started; five had high posts when the war started; 
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and four others, one of whom had commanded a fighter 
group in Spain and had joined Blyu kh r' · taff in the Far 
East in 1937, left no further trace. 

Pavel F. Zhigarev, one oft he thirteen two-star general s 
of aviation on the May 1940 list, was Air Attache in 
China in 1937-38. He took over the group of volunteer 
pilots headed by Rychagov when the latter returned to 
Moscow in May 1938. In September 1938, he was named 
chief of the combat training directorate of the Air Forces 
and then aviation commander of the 2d Detached Far 
Eastern Red Arm y. In December 1940 , he was back in 
Moscow as first deputy chief of the Main Directorate of 
the Air Forces under Rychagov, whom he re placed in 
April 1941 . At the beginning of the war, Zhigarev became 
Commander in Chief of the Air Forces of the Red Army. 
In February, Zhigarev returned to the Far East as com­
mander in chief of aviation of the Far Eastern Front. 
When the Soviet Union declared war on Japan in August 

The Air Marshals 
Incredible as it may sound, the Soviet Air Forces have had 

only th ree Commanders in Ghiel since 1946-a span of more 
than thi rty-five years. Pavel Stepanovich Kutakhov,_sixty~seven, 
has hea~ed the Air Forces lor lhl~leeh ~ars---since March 
1969. His predecessor, Chief Marshal of Aviation Konstantin 
Andreyevich Vershinin, headed the Soviet Air Forces for nearly 
sixteen years-from March 1946 to October 1949 and from 
January 1957 to March 1969. When not head or the Air Forces, 
Vershinin heade.d the Troops of Nat ional Air Oetense (U)5'3-54). 
From 1949 ta 1~57, y,-artime (1941-42) Arr 'Force ehiet Pavel 
Fedorovich Zhigarev replaced Vershinin as Commander in 
Chief of the Soviet Air Forces. 

In ~errlble cont rast to the pastwar picture, th.e perlod from 
Jan.uar;y 1937 to April 1941 witnessed four changes O:i the tap 
command. Komandarm 2d Rank Yakov Alksnis. ca,mmander of 
the Air Forces of the Red Army from 1931. became deputy 
commissar of defense for aviation in January 1937. Before the 
year was out , he was arrested and, on July 29, 1938, shot. He was 
replaced by Komandarm 2d Rank Aleksandr Loktionov who 
lasted not quite two years. He and his successor-Spanish Civil 
War hero "General Douglas"-Yakov Smushkev ch , who com­
manded the Air Forces less than a year, were shot the same day, 
October 28, 1941, for failing to fight off the German invasion. 
General Lieutenant at Aviation P. V. Rychagov did make it 
through one year only to be arrested and shot in the fall of 1941. 
Zhigarev was extremely lucky that his turn as Air Forces Com­
mander, which lasted less than a year, did not cost him his life 
as well. Instead, he was banished to the Far East to command 
the air forces there for the duration of the war. 

The five-star rank "Chief Marshal of Aviation" was first intro­
duced in October 1943. Aleksandr A. Novikov, brilliant wartime 
commander of the Air Forces, was the first to become Chief 
Marshal of Aviation, on February 21, 1944. Close behind him 
was Aleksandr Golovanov, who had turned forty just a month 
before his promotion. Golovanov was commander of Long-

Among the living Soviet Marshals of Aviation are, from left, 
N. S. Skripko, S. I. Rudenko, and S. A. Krasovskiy. 
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1945, Zhigarev became commander of the 10th Air Army 
of the 2d Far Eastern Front until war 's end. 

Aleksandr Novikov at the beginning of the Russian­
Finnish war in 1939-40 was chief of staff of aviation of the 
Northwest Front. He again became aviation com­
mander in Leningrad, which became the Northern 
Front when Hitler's forces invaded. It was from this post 
that N ovikov was appointed People's Commissar of De­
fense for Aviation in 1942. As Stavka representative for 
aviation, Novikov displayed remarkable abilities in co­
ordinating aviation from the battle of Stalingrad to war's 
end with the conquest of Berlin. He was first to receive 
the new rank of Marshal of Aviation when it was intro­
duced in 1943 and also first to be made Chief Marshal of 
Aviation in February 1944. In April and September 1945, 
Novikov was decorated with the gold star of Hero of the 
Soviet Union. 

In 1946, however, Stalin began large-scale purges of 

Chief Marshals of Aviation 
Name 

Novikov, A A 
Promotion Dale Post 

Feb . 21, 1944 CinC. Air Forces, Apr. 1942-Mar. 

Golovanov, A Ye. Aug . 19. 1944 

Zhigarev, P. F. Mar. 11, 1955 

Vershinin. K. A. May 8, 1959 

Kutakhov, P. S. f-lilv, 3. 1972 
Bugayev, B. P. OC\. 28. 1977-

1946 
CO, Long-Range Aviation , Mar. 

1942-May 1948 
CinC. Air Forces. 1941-42. 

1949-57 
CinC. Air forces, 1946-49, 

1957-69 
CinC, Air Forces since 1969 
Minister of Civil Aviation since 

May 1970 

Range Aviation, which was subordinated directly to Stavka of 
the Supreme High Command. This enabled Stalin to direct 
his heavy bombers wherever he wished to carry out strategic 
bombing. 

Although Zhigarev and Vershinin were the same age as 
Novikov-all three were born in 1900-Zhigarev was not pro­
moted to Chief Marshal of Aviation until 1955 and Vershinin 
only in 1959. Present Air Forces Commander in Chief Kutakhov 
was promoted in 1972 and Minister of Civil Aviation Boris 
Bugayev in 1977. These six flyers are the only ones thus far to 
have achieved the highest rank in aviation . 

There are twelve Marshals of Aviation still living in 1982. Four 
or five of them are with the General Inspectors Group of the 
Ministry of Defense, being over seventy (N. S. Skripko, S. I. 
Rudenko, S. A. Krasovskiy, Ye. Ya. Savitskiy, and A. I. Pokrysh­
kin, who until recently was chairman of DOSAAF). Here are 
quick sketches of the remaining seven: 

Georgiy V. Zimin. Born 1912 in Leningrad. Promoted in 1973. 
Doctor of Military Sciences and Professor. Since July 1966, 
Commandant of the Zhukov Military Academy of Air Defense. 
Graduated from the Academy of the General Staff (1948). Was 
1st Deputy Commander in Chief of National Air Defense from 
Dec. 1960 until July 1966. Fighter pilot in the war. 

Ivan I. Pstygo. Born in 1918 in Bashkir ASSR. Promoted in 
1975. Graduated from the Academy of the General Staff (1957). 
Deputy Commender In Chief. Ai r Forces, for Combat Training, 
July.1967 to Oeo. i 970. Deputy Commander in Chief 1970 10 
June 19n, Al present do1n·g, respoflslble work ln the eenl~al 
apparatus of the Air Forces. Connected with flying safety. Vis­
ited Mexico in Sept. 1981. 

Aleksandr P. Sllant'yev. Born in 1918 near Sverdlovsk. Pro­
moted in 1976. A 1957 graduate of the Academy of the General 
Staff. In Oct. 1969, Chief of the Main Staff and 1st Deputy 
Commander in Chief Air Forces, and, since June 1978, Deputy 
Commander in Chief, Air Forces. Fighter pilot. 

Nikola>' M. Skomorokhov. Born In 19120 near Saratov. Twice 
Hero of the Soviet Llnian. Grac!uate of the Fru1'i'ze Mili tary A0ad-
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the Air Forces. Soviet sources indicate that Novikov 
was arrested at the request of Stalin's son, Vasiliy, who 
was in the Air Forces during the war and had risen 
rapidly from captain to two-star general. Novikov's dep­
uties , Marshals of Aviation Astakhov, Khudyakov, 
Vorozheykin, and Falaleyev, were all unexpectedly re­
tired. With Stalin's death in 1953, Novikov was released 
from prison and returned as commander of Long-Range 
Aviation. In 1956, he was named commandant of the 
Higher Civil Aviation School in Leningrad. He died 
peacefully in 1976. 

His place was taken by Konstantin A. Vershinin in 
March 1946, who was promoted to Marshal of Aviation 
that same year. 

Biographies of Recent Leaders 

Chief Marshal of Aviation Konstantin A. Vershinin 

emy (1949) and the Academy of the General Staff (1958). Since 
Aug. 1973, Commandant of the Gagarin Air Academy. One of 
the top aces of World War II (forty-six planes shot down). Pro­
moted in 1981. 

Aleksandr N. Veflmov. Born in 1923 near Voronezh. Twice 
Hero of the Soviet Union. Promoted in 1975. Candidate of Mili­
tary Sciences. Graduate of the Military Air Academy (1951) and 
Academy of the General Staff (1957). Since Mar. 1969, 1st Depu­
ty Commander in Chief, Air Forces. Reconnaissance and shtur­
movik pilot. 

Aleksandr I. Koldunov. Born in 1923 near Smolensk. Pro­
moted in 1977. Twice Hero of the Soviet Union. Graduate of 
Military Air Academy (1952) and Academy of the General Staff 
(1960). One of the top aces of World War II (forty-six planes shot 
down); 1st Deputy Commander of Baku Air Defense District 
from April 1967, Commander of the Moscow Air Defense Dis­
trict from Nov. 1970. From Dec. 1975, 1st Deputy Commander in 
Chief of National Air Defense. Since July 1978, Commander in 
Chief of National Air Defense (since Jan . 1981, Troops of Air 
Defense). 

Grigorly P. Skorlkov. Birth date unknown. Promoted in 1980. 
Deputy chief from 1970 (?) and chief of a main directorate of 
the General Staff from Jan. 1975. From July 1978, Chief of Staff 
and since 1981 also 1st Deputy Commander in Chief, Air Forces. 

Marshals of Aviation 

Name 
Astakhov, F. A. (1892-1966) 
Falaleyev, F. Ya. (189~ 1955) 
Khudyakov, S. A (1902-50) 
Skripko, N. S_ (1902- ) 
Vorozheykin, G. A. (189fr.1974) 
Zhavoronkov, S. F. (1899-1967)' 
Sudets. V. A (1904-81) 
Rudenko, S. I. (1904- ) 
Krasovksiy, S. A. (1897- ) 
Savitskiy, Ye. Ya. (191 ~ ) 
Agal'tsov, F. A. (190~0) 
Loginov, Ye. F. (1907-70) 
Pokryshkin, A. I. (1913-­
Borzov, I. I. (191fr.74)• 
Zimin , G. V. (1912- ) 
Vefimov, A. N. ( 1923-- ) 
Pstygo, I. I. (191~ ) 
Silant'yev. A P. (191 ~ ) 
Koldunov, A, I (1923-- ) 
Skorikov, G, P. (?- ) 
Skomorokhov, N. M. (192~ 

"Navy 

Data ol Rank 
1944 
1944 
1944 
1944 
1944 
1944 
1955 
1955 
1959 
1961 
1962 
1967 
1972 
1972 
1973 
1975 
1975 
1976 
1977 
1980 
1981 
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was twice Commander in Chief of the Soviet Air Forces . 
At fourteen he began working in a sawmill and was 

nea rly eighteen when the October Revolution broke out. 
A Part y member, he soon was called into the arm y. After 

Heads of the Soviet Air Forces 
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Prewar 
Sergeyev, A. V. (1893-Sept. 5, 1933). Chief of Aviadarm­

avlatian of the active army (Sept. 1~8,--21). Chte.f 6f the Main 
Ql~eclor~te C:lf tne Air Flee! (Feb. 1921-cend 1922), Graduatel:l 
from Military Aeademy of the RK~A. Aviatlen spe,cialist fCi!r 
Foreign Trade Comrn'lssarJat In Paris (1926-27) and the USA 
(1927-3~); Clliflf of Trans1:>or't Av atlon. deJ:)uty chief of tbe Main 
J0ireotorate of Civil Aviation (1 933'). Killed lr:1 ait crast,i,(see B.sr­
qnov). 

Rosengolts, A. P. (?-1938). Chief of the Main Directorate of 
the Air Fleet (Mar. 1923-Dec. 1924). Fought in Revolution and 
the Civil War. Served in London (1924?-28); Commissar of 
Foreign Trade since 1930. Arrested in 1937. One of the defen­
dants in the last open political trials. which began in Mar. 1938. 
Shot, along with Bukharin, Rykhov, and others in 193B. 

Baranov, P. I. (1892-Sept. 5, 1933). Born in St. Petersburg. 
Mobil ized in Czarist Army in 1915 where he spread Communist 
prepfgand~. A!re$tad. In 1!:118, torntnander of 4th Do nets Army, 
served on Eastern an<:J Turkestan Fronts. HelJ:)ed suppress 
Kr~mshtadt uprising, On Turkestan Front 1921-22. Chief and 
commissar of Armo·red Forces· of RKKA (1923). Deputy Chief 
from (Aug. 1923), and then chief of the Air Forces of the Red 
Army (Dec. 1924-June 1931). Chief of the All-Un ion Aviation 
Combjn.e (1 931). Deputy Commissar of Heavy Industry and 
Chief of Aviation Industry (June 1932-33). Killed in air crash 
(see Sergeyev). 

Alksnis, Ya. I. (1$97-JUly 29. l938), latvian. ln1Czarist A~my in 
1917 Where he spread revolutlenary pr0Qaganda, Pough't In 
Civi l War. Graauate,d f(gm Mllmu\y Aea,demy (192~). Deputy 
Cnief of Air for~e:s ofRKKA (1926--31). then €hie! (l931). Mem• 
oar of Rewciyensovyet. later. t'he Military Councll of th·e:C9m­
missariat of Defense, lfl Jan. 1937, nairfeg 0~put,y Commi!isar 
for Aviation, Aft/,0\Jgh the youngest member of the Tukha­
chevskiy group, Alksn is sat on the board that condemned 
Tukhachevskiy. Arrested in Dec. 1937, tried and shot on July 29, 
1938. 

Loktlonov, A. D. (1893-0ct. 28, 1941 ). Mobilized in 1914 into 
Czarist A~my. Joined .i,e f:led AfnW in 1918 and fou§ht in Clvil 
War on Southern and" Oa1:1casus Fronts. In infantr~ (.1921-33). 
Assistant to CO of,mllitary districts tqr aviation (':i:933--'~7-) 00 of 
Central AsiJ:m Mlllta(y•Olstriet (1'937), Chief ef tlle Air F.'orces of 
the Rea Army (19'37-39). Deputy Comm ssar of Defense 
(1939-40) when,he met with British ar:id French delegat-tons to 
get support agaJnst Hitler. Failure of this mission led to HIiier­
Staiin Pact, paving the way for start of World War II. CO of Baltic 
Military District formed when Baltic countries were annexed 
(1940). General Colonel (1940). Candidate member of the Cen­
tral Committee CPSU. Arrested and, on Oct. 28, 1941, shot for 
"treacherous activity." 

Smushkevich, Ya. V. (1902-0ct. 28, 1941). Twice Hero of the 
Soviet Union. Lith • ,anian Jew. Took part in Civil War. Graduated 
frorn Kaeha FlyJng SGh.eoJ (1931) .. Volunteer In Spanish Ci\111 'War 
(T9S6:-3'7) as "General Douglas," was rrineipaJ Saviet aviation 
advfs.or. Deputy Ch ef of Air Forces o Re·d Army (19;a7). C.orn­
mander ~J aviatiQn at Battle ot ~halkhin-Gol (May-Aug. 1939). 
Chief of 111.e ~ir' Forces of the Red Army (Se11>t. 1989-A•!;!t: 1.940), 
then general lnspec'lor. and assistant ti;, th'e Clile1 ef Staff f0r 
aviation (Dec. 1940). General Lieutenant of Aviation (May 1940). 
Candidate member of the Central Committee CPSU. Arrested 
and shot on Oct. 28, 1941. 

Rychagov, P. V. (190?-1941). Graduated from flying school in 
early 1930s. One of 160 volunteer pilots in Spanish Civil War. 
Deputy Chief of Air Forces of the Red Army (1937). Head of 
group of volunteer pilots in China (1938) : Commander of avia­
tion of the Far Eastern Front, then the 1st Detached Red Banner 
Army (June 1988-A·pr. 1940). C~lef of Air Forces of Red Army 
(A:!;>r. 1940-Apr, 19.41) ; G.eneral Lieutenant of Aviation (May 
i9ll0), S11>eaker at higl"J-level meeting,in Dec. 1940. Arrested and 
shot, probably on Oct. 28, 1941. No official biography available. 

Wartime 
Zhlgarell, P. F. (Nev. 19, 19.0©-1983). Jotned the Red Army in 

19.19. Ffnisned cavalry school (1-922), observer-pilots· school 
(1927). Zht.Jkovskty Air Academy (11332). Chief of Staff o.l the 
Kachij flying sehoo-1 (193:3--34), als:O beeatne.mll lary pi 101. Sovi­
et Air At~ache In China in charge of Soviet volunteer pll0ts 
(1937-3~). Chief of combat training dlr.ecJorate ef the Air Fon:ies 
(1938), then commander of aviation of the 2d Detached Red 
Banner -Army fn the Far East. Named 1st Deputy (oe·c. 1940), 
then Chief of the Air for,c~s-Of tre R,ed Arm.y (l\pr. 1~.4f}). Com­
mander of Al t Fornes ·(,!/uAe 1941-Fet>. 1942). €ommander of 
Aviation of the Far Eastern Front (A'pr. 1942-A_l:Jg. 1945) Com­
mander ·of ,10th Air Army of 2d far Eas1ern Frorit In war with 
J~pan (1'.u9.-Sept. l945~ 1st del:)uty Commander in Chie1 of the 
Air Farces (:Apr. 19.46-48), eomn:ander of ton!}-'~angf:l avl,:itlen 
and Deputy Commander In Chie1 of Air Forbes (May 1'948-Sep 
1949}. commander in Chletof Air Forces and, from Apr. 1953. 
Deputy Minister of, Defense (Sept. 1949-Ja·n. 1957).. Gf]lef et 
Civil Air Ple:!!t (1957-5~~- C9mmarida!1I of Air Defense A¢'ademy 
(1959-453). MaJshal of Aviation (1953) and Chief Marshal ol 
Aviation (1955). Candidate member of Central Committee 
CPSU 1952-61. 

Novlkov, A. A. (Nov. 19, 190~197.6). Twice Hero of the Soviet 
Uni0n. Joined Rf;}d Army ln 1919. Gtaduated from ii]fcfnlry 
cou~~e '(1920). "Vystr~f' (19t2)i i;ind Frunze Military Academy 
(1930), ln CTv!I War. Transferred to Air Forces in 1933. Chief of 
Staff of aviation of Leningrad Military District. Chief of Staff 
of aviation of Northwest Front during the war with Fi nland 
trn·3.9-40). Aviation commander in Leningrad when appointed 
Commissar of Defense for ~.vjatlon (Apr. 19'42-fylar: 1946). 
Stay~a (epr_e,sentalive for a~iatio.n on many fronts during the 
war. Arrested In 1946, In 1953, l:>eoeme cammaneer of long­
ran.ge aviat10n and, 1/:11954-55, D'eAl!ltY Cernrnc1nder In Chief of 
t)le Air Po.rce.s, Commandant of the Higher Civil Aviation 
Sehool in Lenin.grad (195€l). First general prom'oted to Marsnal 
of Aviation (1943) and, first to Chief Ma(shal of Aviation,(19.4,i), 

Postwar 
Vershinin, K. A. (1900-73). Joined Red Army in 1919. Fin ished 

infantry course (1920), "Vystrel" (1923), and Zhukovskiy Military 
Air Academy (1932). Fought in Civil Wa r. Worked in Research 
Institute of Red Army Air Forces. Completed training as mil itary 
pilot at Kacha flying school in one month. Assistant to ch ief of 
Advanced Higher Aviation Courses for flying training. At begin­
ning of war, named Commander of Air Forces of Southern 
Front, then commander of 4th Air Army until the end of the war. 
Commander in Chief of Air Forces and Deputy Minister of 
Defense (Mar. 1946-0ct. 1949). Commander of Baku Air De­
fense District (1949). Commander of border air defense, then 
commander of Troops of National Air Defense until 1954. Re­
tumed to f!a1<,u Mlllti!rY District ijs Qomm11nder (1!!54:-57). C0m­
man'der in Chief. ,A:lr Forces, a . .seeond time (1957-69). Marsttal 
01 Aviation (1946), and Chief MJHSha1 of ·AvjaUc;m !1959). ·candi­
date member of Centrca.l Cemmlttee (1952-56), Memb.er of €en­
tral Committee (19°61-71). Hero of the Soviet Union (1 94~). 

Zhlgarev, P. F. Command·er in Chief ot Alr Forces from 
1949-57. (See Wartime entry.) 

Vershlnin, K. A. Commander in Chief of Air Forces from 
1957-69. (See above.) 

Kutakhov, P. S. (1914). Joined the Red Army in 1935. Fin ished 
Stalingrad Military Pilots' School (1938), Higher Officers' Tacti­
cal Flying Courses (1949), and the Academy of the General Staff 
(1957). Took part in Polish invasion (1939) and war with Finland 
(1939-40). Shot down 14 enemy planes in WW II on Le·nlngrad 
and Karelia Fronts. Aft~r the war. c.orpmar;ide-d several ' tame 
~lilts. 1st Oeputy Commander ln ehlef, Ai,r Forces (1.967), and 
Commander in Chief, Air Forces, ~nd Deputy Mlnlstw Ql De­
fense (since Mar. 19~9,). fytarsh~I ef Avi~tlOI"! (1969) and Chief 
Marshal di Avlatlon (1972). He~o of the. Sovtet Wnion (1943). 
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serving a short time at the front , he was sent to the 
" Vystrel" course for two years, renowned as the "field 
academy" of the army. 

This was a time of great stirrings in the Red Army. The 
military reforms initiated by M. V. Frunze and the indus­
trialization of the country were taking shape. Vershinin 
began his studies by correspondence with Frunze Mili­
tary Academy just as the debates over the nature of 
future war and how to prepare for it were heating up. On 
July 15, 1929, the Central Committee of the Party issued 
a resolution, "On the State of the Defense of the 
USSR," in which the importance of creating a Red Air 

Chief Marshal of 
Aviation Konstantin 
A. Vershinin was 
twice Commander 
in Chief of the 
Soviet Air Forces. 
He died in 1973. 

Force was stressed. This resulted in the military leader­
ship taking energetic measures to provide this budding 
Red Air Force with qualified officers. In spite of ten 
years in the infantry and a clear desire to finish Frunze 
Military Academy, Vershinin was sent to the command 
faculty of the Zhukovskiy Military Air Academy. At the 
same course was Pavel F. Zhigarev, whose path would 
cross his so often in the future as they both rose to be 
Commander in Chief of the Soviet Air Forces. 

For the next three years, Vershinin soaked up aero­
dynamics, flying tactics, even bombing practice . Upon 
graduation, he was sent to the Scientific Research In­
stitute of the Red Army Air Force. But a desire to serve 
with the troops got him posted to the Kiev Military 
District at an air brigade. Vershinin requested flying 
training and became a military pilot. Subsequently, he 
qualified in every type of aircraft the Air Force had in 
those days. Because of his previous academic training, 
Vershinin mastered the three-year program in a little 
over a month. Thus , he repeated the feat of Chief of the 
Red Air Forces Yakov Alksnis, who had gone through 
the course in 1929 at lightning speed. 

On finishing the famous Kacha flying school, Ver­
shinin, a colonel at thirty-eight, was named assistant to 
the chief of the Advanced Higher Aviation Courses for 
flying training. It was August 1938. From all corners of 
the country came pilots to learn the latest in the opera­
tional art and tactics of air warfare . Lessons from Spain, 
China, the battles with the Japanese, the invasion of 
Poland, and the war with Finland would be distilled and 
passed on to this group. 

But Vershinin then suffered a spell of bad luck. He 
was to lead a group of planes to Moscow to take part in 
an air exercise. The weather looked very bad, but Ver­
shinin was advised to take off. When five bombers 
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crashed during the journey, Vershinin was court-mar­
tialed. Although the tribunal found him innocent, he was 
relieved of duty, reduced in rank, and sent to a new 
posting. Four months later, he received a telegram from 
Moscow reading: "Return at once." With the purges at 
their height, this message was terrifying. But it was only 
to inform him that he had been reassigned to his old post 
with the advanced flying courses. With the growing need 
for pilots , the course had been doubled. 

With the start of the war, Vershinin was again called to 
Moscow, this time to the Staff of the Air Forces. A 
frightened Vershinin , recalling the five lost planes and a 
few more recent mishaps, presented himself to the Chief 
of the Air Staff. But the general did not know why he had 
been summoned. Vershinin pulled himself together and 
telephoned his old classmate, General Pavel F. Zhigarev, 
at that time head of the Soviet Air Forces. "The Polit­
buro and Stavka of the Supreme High Command have 
named you Commander of the Air Forces of the South­
ern Front. Congratulations!" Vershinin had a right to be 
worried. Only a month later, Loktionov, Smushkevich, 
and Rychagov, Zhigarev's three immediate predeces­
sors, were shot. 

In 1942 Vershinin was commander of aviation of the 
Transcaucasus Front. At different times he commanded 
the 4th Air Army (May to September 1942, and May 1943 
to the end of the war) and in March 1946 became Com­
mander in Chief of the Soviet Air Forces. In October 
1949, as war clouds gathered in the Far East over Korea, 
Vershinin was transferred to Baku as commander of the 
Air Defense District there. In his place was the old 
China hand, Pavel Zhigarev, who , after an eight-year 
lapse, again became Commander in Chief of the Air 
Forces. 

It is difficult to trace Marshal Vershinin's career be­
fore he again became Commander in Chief of the Air 
Forces in January 1957 when Zhigarev (promoted to 
Marshal of Aviation in 1953 and to Chief Marshal of 

General Lieutenants of Aviation, 
Generals' List of May 7, 1940 

Name 
Alekseyev, Pavel Aleksandrovich 
Arzhenukhin, Fedor Konstan-

tinovich 
Astakhov, Fedor Alekseyevich 

Gusev, Konstantin Mikhaylovich 

Denisov, Sergey Prokof'yevich 

Zhigarev, Pavel F.edorovich 
Kravchenko, GrJgoriy Pan· 

te!eyeviell 
Proskurov, Ivan 1osllov1oh 

Ptukhin, Yevgeniy Savvioh 

Pur'npur, Petr Ivanov cli 
Rychaqov, Pavel Vas!J'~SVlch 
Samoylo. Aleksandr Alek• 

sancfrovich 
Smushkevich, Vakov 

Vlad I miroVlch 

Status 
Fate unknown. 

Fate unknown. 
Marshal of Aviation 1944. 

"Retired" in 1950. 
Aviation Commander, Far Eastern 

Front (1941 ). 
Aviation Commander, Trans­

caucasus Military District 
(1941). 

Chief Marshal of Aviation 1955, 
Commander of an aviation group 

in 1941 . 
Commander, long-range bomber 

aviation (1941) 
Aviation Commander, Kiev Mili­

tary District (1941 ), then 
Commander, Aviation 
Southwest Front. 

Arrested in 1938. 
Shot in 1941. 
Fate unknown. 

Shot in 1941. 
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' 
Aviation in 1955) was transferred to chief of the Main 
Directorate of Civil Aviation. 

In 1948, National Air Defense first began to be consid­
ered a service along with the Ground Forces.Air Forces, 
and Navy. Air defense forces were removed from con­
trol of the commander of Artillery of the Soviet Army 
and given a commander-not yet a commander in chief. 
At the end of 1951, lines of air defense were established 
within regions of air defense in border military districts. 
The commander of this line of border air defense was 
Marshal of Aviation Vershinin, who simultaneously was 
a deputy commander in chief of the Air Forces. 

Aleksandr Golovanov was one 
of only six Soviet Chief 
Marshals of Aviation. 

Another Chief Marshal of 
Aviation is Boris Bugayev, 
Minister of Civil Aviation. 

This failed to solve the organizational problems of air 
defense. and in 1953 the troops of the border line of air 
defense were combined with National Air Defense 
Troops. Marshal Yershinin became commander of the 
Troops of National Air Defense. However, in 1954. Na­
tional Air Defense was again reorganized. As its Com­
mander in Chief was a Marshal of the Soviet Union 
representing the artillery faction. Baku Air Defense Dis­
trict was formed in 1954, and Marshal Yershinin became 
its first commander. 

For the next twelve years, from 1957 to 1969, Ver­
shinin served as Commander in Chief of Soviet Air 
Forces without interruption, bringing his combined ser­
vice in that high post to nearly sixteen years. Times had 
certainly changed. As he neared his seventieth birthday, 
Vershinin became one of the general inspectors group of 
the Ministry of Defense, where he remained until his 
death in 1973. 

Latest Commanders 

P-ctvel Stepanovich Kutakhov, who in July 1967 had 
been named first deputy Commander in Chief of the Air 
Forces, picked up the reins in March 1969. Kutakhov 
was born in 1914, and in 1969 at age fifty-five became 
Marshal of Aviation. (Golovanov had been only thirty­
nine when promoted to Marshal of Aviation in 1943.) 
Kutakhov graduated from Stalingrad Military School 
for Pilots in 1938 just in time to join the 1939 invasion of 
Poland . During the war with Finland, he flew 131 combat 
sorties . During World War II, Kutakhov flew on the 
Leningrad and Karelia Fronts. His squadron fought in 
seventy-four air battles and downed fifty-nine enemy 
planes, for which he was awarded the gold star of Hero 
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of the Soviet Union. He himself logged 367 combat 
sorties. It has now been thirteen years since Chief Mar­
shal of Aviation (he was promoted in 1972) Kutakhov 
took over the Soviet Air Forces. He is sixty-seven years 
old. 

There have been, since the rank was first introduced 
in October 1943, exactly six Chief Marshals of Aviation . 
It is not a rank meant only for the Commander in Chief of 
the Air Forces, although four of the six have held that 
post. Two others have been Chief Marshals of Aviation. 
One was Aleksandr Golovanov, mentioned above as the 
youngest-ever Marshal of Aviation. Five months after 
Novikov was promoted to Chief Marshal, so was Golo­
vanov. After serving in the Civil War (he joined the army 
at fifteen, according to his biography). Golovanov was 
demobilized and returned to school. In 1924, he joined 
the OGPU-the secret police. For a time he worked in 
heavy industry until learning to fly in 1932. He then 
became a Civil Air Fleet pilot, first commanding a de­
tachment of heavy aircraft and in 1938 becoming Aero­
flot's chief pilot. He took part in the battle of Khalkhin­
Gol and in the war with Finland. It has even been re­
ported that Golovanov's main task in 1938 was flying 
arrested officers to Moscow to be tried. 

At any rate, Golovanov's experience with heavy air­
craft over long distances made him the ideal commander 
of the long-range bomber aviadivision subordinated di­
rectly to Stavka throughout the war. In this way, Stavka 
could direct the bombing of Berlin, Konigsberg, Danzig. 
Ploesti, and other strategic targets deep inside enemy 
territory. In February 1942, Golovanov became Com­
mander of Aviation of Long Range (ADD). Following the 
war, Golovanov for a time continued to command the 
ADD, then served in other capacities before retiring in 
1953. Since he was not quite fifty years old, his retire­
ment may have been forced after the leadership change 
in 1953. 

The youngest Chief Marshal of Aviation is the Minis­
ter of Civil Aviation Boris Bugayev, fifty-eight, who is 
not a member of the Ministry of Defense. During World 
War II Bugayev learned to fly and became an instructor 
pilot. In 1943, he requested service at the front and flew 
in support of partisans. After the war, he studied at the 
Civil Aviation's flying center and in 1948 commanded an 
aircraft in the international group of Civil Aviation . Be­
ginning in 1951, Bugayev pioneered flights for Aeroflot 
to England, India, Indonesia, Africa, and the US. He 
also was the first to fly to Burma and Cuba. From 1957 to 
1966, he commanded a group of special planes used by 
the Party leaders. In 1966, Bugayev became deputy 
minister of Civil Aviation; in 1967, first deputy minister; 
and, in May 1970, Minister of Civil Aviation. Military 
rank has followed. Bugayev was promoted to Marshal of 
Aviation in 1973 at age fifty and to Chief Marshal of 
Aviation in 1977. Civil Aviation has always been closely 
associated with the Soviet Air Forces . 

It is a curious fact that all the heads of the Air Forces 
from 1919 until 1969-a time span of fifty years-were 
born between 1892 and 1902. In other words, Rosengolts, 
Alksnis, Loktionov, Smushkevich, and Rychagov, so 
cruelly cut down in the prime of their lives, were in the 
same generation as Novikov, Zhigarev, and Vershinin. 
Baranov, the oldest, was only twenty-five at the time of 
the October Revolution; Smushkevich was fifteen. ■ 
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Man/machine interface technology on the move. 

Rita Knox and Ken Kendall are 
making machines understand people. 

Modern man's ever-increasing involvement with computers has 
created a complex problem: how to expand the machine's ability to 
comprehend and communicate in ways that are more compatible with 
man's behavior patterns. 

And that's the problem being tackled at Lockheed Electronics by 
Dr. Rita Knox and Senior Staff Engineer Ken Kendall. 

"We're using sophisticated technology to tailor machine capabilities 
to human capabilities;' Dr. Knox says. 

"For one thing, we're implementing designs that will let man use 
fairly natural language to communicate with the machine and, atthe 
same time, will 'teach' the machine how to monitor, evaluate, and 
improve human performance. 

"Also, we n0w have advanced input/output devices like voice recog­
nizers and synthesizers, color graphics systems, and interactive flat 
panels. With these, and with what we know about the human sensory 
system and human information processing, we can choose devices, 
encode data, and format displays to optimize the information flow 
between man and computer:' 

Prime applications of the work by Knox and Kendall include 
weapons control consoles, air traffic control centers, flight 

crew stations, and interactive training devices. 
Soon, people will be able to act more like people in 

dealing with machines, because the machines will "know" 
more about what people are like. 

-;)/Lockheed Electronics 
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SCMET AEROSPACE ALMANAC 1982 
Central to the concept of strategic superiority is the idea both that Soviet political-military power 

and designs be de/eatable and that essential US-Western values be survivable. 

BY COLIN S. GRAY 

S INCE the late 1960s, strategic uperiority has 
received a bad press. It has been judged widely to 
be: 

• Incompatible with "success" in formal interstate 
arms-control negotiations ("The Soviets will not sign on 
for an 'inferior' strategic allowance."). Parity is held to 
be the name of the game. 

• Quite unrealistic in that the USSR can now deny us 
strategic superiority, i.e., superiority is not attainable, 
or sustainable (even if briefly attained). 

• A dangerous idea because it encourages the strate­
gic "illiterati" to believe that there are "winnable" 
nuclear wars (which there are not!). 

A good part of our problem with the idea of strategic 
superiority is conceptual. The SALT process has sen­
sitized us to the (often) trivia of "static" numerical 
balances and imbalances. Save for political perceptual 
reasons, we should be near-totally uninterested in vari­
ous schemes for attaining apparent "mathematical par­
ity." Strategic superiority should be a functional strate­
gic-political concept, not a bean-count balancing idea. 
With explicit reference to the strategic nuclear forces 
(and other programs directly relevant to US national 
performance in a general war), what does strategic supe­
riority mean? I suggest the following: Strategic superi­
ority means the ability (actual and perceived/anticipated 
by Soviet political leaders and responsible general staff 
officers) 

• To deter Soviet arms race challenges. 
• To help deter Soviet fomentation of crisis chal­

lenges. 
• To help significantly to deter Soviet military chal­

lenges in a crisis. 
• To help significantly to deter Soviet military break­

out from an acute military crisis. 
• To help significantly to deter Soviet rational post­

crisis military behavior. 
• To enable the United States to break out from a 

"local" political or military crisis with a freedom of 
military action appropriate to the proximate political­
military circumstances. 

• To enable the United States to dominate any pro­
cess of strategic-nuclear escalation that might ensue 
from a local acute crisis and seek, plausibly, for an 
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improved political outcome at a higher level of armed 
conflict. 

• To enable the United States, in extremis, to wage a 
general war and win. (By win, I mean that the United 
States attains its political objectives, while the USSR 
does not attain its objectives.) 

The argument presented above suggests, implicitly, 
the strong desirability of US war planning having a 
political "integrity" from peacetime competition 
through to the tail-end, and beyond, of the SIOP (i.e., 
the preparation of a post-SI OP secure strategic reserve 
force). 

Thinking It Through 

Central to the concept of strategic superiority, as out­
lined tersely above, is the idea both that Soviet political­
military power and designs be defeatable and that essen­
tial US-Western values be survivable. It should be 

The doctrinal "buzzwords" of 
the 1970s now lack 
operational relevance. 

axiomatic to observe that US war planning, let alone 
strategic force implementation, cannot be appropriately 
effective solely in the context of the prospective defeat 
of Soviet political-military power. It is very likely indeed 
that it will be the United States who is required to force 
the nuclear escalation pace, in response to some unfold­
ing local military catastrophe in the Persian Gulf or in 
Western Europe. If this point is accepted, it has to mean 
that a US President will need to consider the vital ques­
tions ''Am I deterred?'' and ''lfl take this or that step up 
the nuclear escalation ladder, what should I anticipate to 
be the likely Soviet reply?" 

An American (of Dutch ancestry) theorist of interna­
tional relations, Nicholas Spykman, put his finger 
appropriately on the issue forty years ago: 

There is no security in being just as strong as a potential 
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enemy; there is security only in being a little stronger. 
There is no possibility of action if one's strength is fully 
checked; there is a chance for positive foreign policy 
only if there is a margin of force which can be freely 
used. 

As Spykman implied, a genuine parity in military 
power (which we do not have today-given Soviet supe­
riority in conventional and theater-nuclear forces) trans­
lates into a paralysis of Western policy. If the United 
States and NATO are content to concede functional 
military superiority to the Warsaw Pact in conventional 
and theater nuclear forces, as they are (and this is a 
matter of Western choice), then functional military­
political compensation has to be provided at the level of 
US central nuclear firepower. 

The doctrinal "buzzwords" of the 1970s now lack 
operational relevance. Who will care whether or not US 
strategic forces are in a condition of "rough parity" or 
"essential equivalence"? What will matter is whether 
the United States can employ its strategic forces to 
compensate for a galloping disaster in a local theater. A 
key to understanding what we need in our strategic 
forces, as Richard Burt has maintained, is the idea of 
"escalation agility." Arms control may be newly fash­
ionable in the State Department today, for excellent 
European-related political reasons, but there is some­
thing to be said for Burt's previous view that 

. . . SALT, as the American-Soviet nuclear competition 
begins to revolve around nuclear force management is­
sues, has become irrelevant in a new strategic era. 

The intention here is not to "put down" arms control, 
only to say that arms control, at best, may prove to be 
irrelevant to US nuclear employment planning, while­
at worst-it could have the effect of severely inhibiting 
employment planning. For example, let us consider the 
President's so-called "zero option" for intermediate­
range ground-based missiles in Europe. NATO's plan to 
deploy 108 Pershing Ils and 464 ground-launched cruise 
missiles is not intended to balance or counterbalance 
Soviet SS-20 deployment; rather it is intended to help 
guarantee an anticipation in Soviet minds that a large 
war beginning in West-Central Europe would, fairly 
rapidly escalate to a conflict directly involving the 
superpower homelands . NATO needs a good number of 
those 572 launchers (or their equivalents), whether or 
not Soviet SS-20 deployment is reduced to zero. 

A Definition 

The uses of strategic superiority may be summarized 
as the possession of freedom of diplomatic action in 

Colin S. Gray, a frequent contributor to this magazine, is 
President of the National Institute for Public Policy, located 
at Katonah, N. Y He is also a consultant to the State 
Department. Until last November he was Director of 
National Security Studies at the Hudson Institute, Croton­
on-Hudson, N. Y Or. Grays latest book, The MX ICBM and 
National Security, was published last year by Praeger. His 
by-line most recently appeared in AIR FORCE Magazine 
in the September '81 issue, with the article "Soviet 
Vulnerabilities." 
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peacetime; the ability to wage crises in expectation of 
achieving acceptable political outcomes: and the capa­
bility, if need be, to wage and survive war at any level. 
The advocate of US strategic nuclear superiority, far 
from being an atavistic super-hawk, simply looks at a 
map and draws prudent conclusions. If US and US­
allied forces are overmatched, or even just matched, 
around the rimlands of Eurasia, how is the US to enforce 
a tolerable crisis or wartime outcome in the event of a 
theater struggle? 

In extremis , the United States has to be able, not 
incredibly, to threaten central nuclear employment 
against the Soviet homeland. To pose such a threat 
requires that the US be able to deter a massive Soviet 
countermilitary (and counter C3I) preemptive strike, 
and be able to strike at Soviet zone of interior military 
assets reasonably confident that the quantity and quali­
ty of Soviet retaliation can be intercepted, absorbed, 
and generally kept to a "tolerable" level. What is a 
"tolerable" level? One should not place unbounded faith 
in any single, or very limited number, of damage-limiting 
instruments. Serious damage-limitation would be the 
product of many programs functioning synergistically: 

• Of hard-target counterforce (countermilitary and 
counter C31). 

• Of strategic antisubmarine warfare. 
• Of several layers of ballistic missile defense. 
• Of continental United States air defense. 
• Of civil defense and industrial hardening. 
• And generally of robust preparation for societal 

survival and recovery. 
A genuine functional strategic parity, or essential 

equivalence, with respect to central systems should 
spell catastrophe for the United States and her friends 
and allies. If the United States could not dominate a 
process of nuclear escalation to coerce the USSR, how 
could Soviet gains in a theater be reversed? No less to 
the point, how could a US President, behaving responsi­
bly, even initiate a process of escalation? Sic transit 
NATO "strategy." , 

The problem, clearly, pertains both to political-strate­
gic education and to technical proficiency. First, the 
United States and NATO should not seek a genuinely 
equitable strategic or long-range theater nuclear forces 
agreement with the USSR that would preclude that func­
tionaJ superiority discussed above-that is the road to 
policy paralysis and to local defeat (or general disaster). 

Second, it is vitally important that the following ques­
tions be addressed very directly, "Can the job be done?" 
"What is 'the job'?" Can the United States extend a 
plausible promise: 

• To defeat Soviet military-political power (to the 
point of bringing the future of the Soviet state into very 
serious question), while 

• Holding down (physically-not through hopes of 
intrawar deterrence) US casualties to an "acceptable" 
level? 

The above line of argument is not necessarily incom­
patible with SALT/START. Fairly permissive SALT/ 
START ceilings/floors, in the context of robust US civil, 
air, and ballistic missile defenses-assuming very intel­
ligent US employment planning-may well be all that we 
need. We should take a leaf out of the Soviet book and 
talk parity while planning to win, if need be. ■ 
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SOVIET AEROSPACE ALMANAC 1982 
Even though President Reagan has attempted to implement a number of hi s campaign promises in foreign, 

defense, and domestic areas, the Soviets believe that serious ambiguities persist. 

THE SOv'IET SCORECARD 
ONTHE 

ON'S ARST YF.AR 
BY LEON GOURE 

TH• problem of under ·tanding a given US admin­
i lration ' internal p lil ic , decision proces and 
policie i u ually far from ·imple . A large corp of 

analysts pundit . commentators , and new men devote 
much time and effort to it, all too often with confusing 
results. Compounding this problem is the coming to 
power of a new administration, which takes office in a 
cloud of election rhetoric and campaign promises and 
whose arrival always portends not only a change in the 

There is good evidence that 
. . . present Soviet leaders 
have a very imperfect 
understanding of the 
American political system and 
decision process and of what 
really motivates the (JS 
leadership. 

style of conduct of US policies but, to varying and often 
marked degrees, changes in the character and direction 
of the policies themselves. Furthermore, whatever the 
views and policies of a new administration may be at the 
outset of its tenure in office, it is highly likely that, over 
time, they will undergo extensive and unpredictable 
changes. 

One can sympathize, therefore , with foreign govern­
ments which must learn to know, understand, and deal 
with a new American leadership, assess its evolving 
policies , and anticipate its actions. No doubt, the Soviet 
leadership, with its totally different poli tical y tern , 
experience, and practi ce fi nds thi s ta k peculiarly diffi­
cult and fru tratiag. lndeed there is good evidence that, 
despite their long tenure in power and the availab il ity to 
them of a large number of experienced Soviet di plomats, 
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analysts, and "Americanologists," present Soviet lead­
ers have a very imperfect understanding of the Ameri­
can political system and decision process and of what 
really motivates the US leadership. One consequence of 
this has been the Soviet Union's repeated failure to 
anticipate US foreign policies and responses to their 
actions correctly. Yet, understanding the US and cor­
rectly fore eeing its policies and actions are especially 
important for the Soviet Union in the present case. After 
all, President Reagan came to office promising impor­
tant, even fundamental, changes in US foreign and 
defense policies, which he said were intended to alter 
significantly ongoing and future US-Soviet relations and 
the power balance between them, as well as strengthen 
the US role and infl uence in world affairs. 

Some Basic Initial Soviet Views 

The Soviets have been well aware of the progressive 
changes in the US public mood and attitudes prior to the 
elections. Although the Soviets were not pleased with 
the outcome of the election, it did not come as a surprise 
to them. There is also no indication, given President 
Reagan's long-standing views and the character of his 
poli tical base, that the Soviets were urpri ·ed by hi 
positions ·and rhetoric in the course or the campa ign. 
Furthermore, while the Republicans campaign on a plat­
fo rm of di trus t of Sovi et intentio ns peace through 
strength, containment of Communist expansion, and 
restoration of US prestige and leadership in the free 
world, harply different from that enterta ined by the 
incoming Carter Admini tration only a cant four year 
earlier, by the time of lhc elections th e difference 
between the proposed foreign and defense policies of the 
two presidential candidates had become considerably 
blurred. 

According to the Soviet public view, a marked deteri­
oration in US-Soviet relations had occurred during the 
last years of the Carter Administration . Symptomatic of 
this was the US trade embargo and the boycott of the 
Moscow Olympics in retaliation for the Soviet invasion 
of Afghanistan, the fa ilure of Congress to ratify the 
SALT U Treaty, US adoption of the countervailing strat-
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egy and of a long-range program for the modernization 
and buildup of its strategi forces , the development of 
plans for a Rapid Dep.loymen.t Force and the deployment 
of new missiles in Europe, and o on . Under the e 
circumstances, and given President Reagan's views and 
campaign promi es the oviet·s could not have been 
expected to entertai n any optimism about the future of 
US- oviet relations. Yet, at the time President Reagan 
took office, there were signs that the Soviets were cau­
tiously optimistic. 

From a Soviet point of view, US hostility to commu­
nism and to its main power base, the Soviet Union, and 
US resistance to Soviet policies to alter the international 
status quo are taken for granted by Soviet leaders and as 
a given by Marxi t-Leninist ideology. As the Soviets put 
it , "World imperiali m, particularly US imperialism, 
has no desire to reconcile itself with the objective real­
ities of the present day: the strengthening of socialism, 
the development of the world revolutionary process, the 
successes of the national liberation struggle of the peo­
ples." 

Even in the heyday of US-Soviet detente, Brezhnev 
had insisted that "the world outlook and class aims of 
socialism [i.e., the USSR] and capitalism [i .e., the West] 
are opposed and irreconcilable." Fundamental to the 
Soviet view is the belief that the st ruggle between the 
two opposing systems is inevitable and that both know it 
to be so. Consequently, the Wests hostility toward the 
Soviet -union is recognized by the Soviets as being 

' consistent with Western interests. By the same token, 
however, Western accommodations to the Soviet U nioa 
and yielding to its policies are assumed to be not the 
result of Western goodwill and peaceful intentions , but 
as largely forced upon the West by the "objective real­
ities" and, in particular, the "correlation of force s." 

In the case oflast year's election, therefore, the Sovi­
ets apparently did not take President Reagan's campaign 
rhetoric as predetermining his future policies. Soviet 
analysts and commentators kept insisting that "it has 
been known for a long time that the preelection state­
ments of future American presidents are a far cry from 
their subsequent political practices ." The reason for this 
was said to be the belief that when a new administration 
comes face to face with realities and the requirements of 
actual governing, its policies are likely to become more 
"pragmatic." In the Soviet view, an essential element of 
th is US pragmatism must be an appreciation of Soviet 
power of the limitations oo US ability to compete with 
the Soviet Union and therefore, of the neces ity of 
avoiding dangerous confrontation with it and managing 
this competition and these relations primarily through 
negotiations. Of course, it remained uncertain whether 
the Reagan Administration would, in fact, be responsive 

Dr. Leon Goure is Director of the Center for Soviet Studies 
at Science Applications, Inc., McLean, Va . From 1978 to 
1980 he was Associate Director of the Advanced 
International Studies Institute, and prior to that Director of 
Soviet Studies at the University of Miami. From 1965 to 
1968 he led several Rand Corp. study teams in Vietnam for 
the Secretary of Defense and the US Air Force. During 
World War II, Dr. Goure was a special agent in the 
Counterintelligence Corps. He is the author of many 
articles and books on Soviet military doctrine, strategy, 
civil defense, and foreign policy. 
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to the logic of the implications of what the Soviets 
claimed to be the "objective realities." 

During the election campaign, Soviet commentators 
claimed to see little difference between the positions 
adopted by the two main candidates. Both were seen as 
committed to increased defense spending, a US military 
buildup, and a more "aggressive" foreign policy, al­
though only the Republicans called for US strategic 
superiority over the Soviet Union. From the Soviet 
viewpoint, the most notable difference between them 
was on the key question of the SALT II Treaty, which 
Reagan had rejected but which Carter continued to 
endorse and promote. 

Despite his tough campaign rhetoric, however, the 
President-elect, according to Soviet analysts, showed 
signs of considerable ambivalence and increasing mod­
eration in his views. In particular, they noted his stated 
wish to avoid confrontation with the Soviet Union and 
the importance he attached to continuing good relations 

The Soviets gleefully note that 
the OS is facing increasing 
disarray in its alliances, 
growing unwillingness on the 
part of allies, friends, and 
clients to support its policies, 
a11d a massive upsurge of 
popular opposition in Western 
Europe to the presence of OS 
nuclear weapons and the 
deployment of new ones. 

with it , his willingness to lift the grain embargo despite 
the persistent Soviet military presence in Afghanistan, 
and, especially, his expressed readiness to seek a new 
arms-control agreement. Soviet commentators pre­
dicted that "this process will continue." 

While the more optimistic Soviet forecasts did not 
come to pass, a year later the Soviets still appear to feel 
that no definitive judgment can be made about the long­
term course and policies of the Reagan Administration. 
Even though President Reagan has attempted to imple­
ment a number of his campaign promises in foreign, 
defense, and domestic areas, the Soviets believe that 
serious ambiguities persist. 

Foreign Policy 

According to Soviet analysts, the Reagan Administra­
tion does not appear to have developed a clear and 
coherent foreign policy during its first year in office. 
Some have characterized it as an "erratic swerving from 
side to side." The intensity and truculence of US declar-
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atory policy was not matched by actions or, as a promi­
nent Soviet "Americanologist" put it, American leaders 
"bark worse than they bite." In part this is attributed to 
the Administration's own internal politics and person­
ality clashes and also to President Reagan's primary 
attention to domestic economic problems. 

Overall, in the Soviet view, US foreign policy suffered 
a series of notable defeats and failures during 1981 and 
could be said to have ended the year in a worse state than 
at its beginning. The US failed to regain its influence and 
reestablish its leadership in the free world , to strengthen 
the latter's opposition to the Soviet Union and to forge a 
broad anti-Soviet strategic consensus in the Middle East 
and elsewhere, to gain significant support for its con­
tainment policy in Central America, or to exploit the 
turmoil in Poland or Soviet difficulties in Afghanistan 
effectively. Instead, the Soviets note gleefully that the 
US is facing increasing disarray in its alliances, growing 
unwillingness on the part ofallies, friends, and clients to 

Some Soviet analysts 
characterize OS attempts to 
impress the Soviet Onion and 
the world with its military 
power and programs as 
containing "a considerable 
element of bluff." 

support its policies, and a massive upsurge of popular 
opposition in Western Europe to the presence of US 
nuclear weapons and the deployment of new ones. It 
also confronts the possibil ity of serious damage to its 
relations with China, isolat ion in the Middle Ea t , and 
marked distrust of its intentions and policies in the less­
developed countries. 

In the Soviet opinion, a number of factors contributed 
to these US setbacks. Among these is believed to be the 
lack of credibility and realism of proclaimed US inten­
tions and policies and their being largely out of tune with 
the prevailing attitudes and aspirations of other coun­
tries. In addition, there was widespread distrust of the 
Administration, generated by its alarmist or incautious 
pronouncements which the Soviets skillfully exploited 
in their propaganda, the West's economic difficulties, 
close identification of the US with Israel, and various 
errors in tactics and timing. The most important factor, 
however, is believed to have been the effectiveness of the 
Soviet peace campaign who e appeal wa enhanced by 
growing fears of a nuclear war and We tern Europe's and 
Japan's increased dependence on and interest in trade 
with the Soviet bloc. 

The Soviet Union was not surprised by the US at­
tempts to gain some political or propaganda advantages 
from the developments in Poland or by the US warnings 
against Soviet military intervention there. No doubt, 
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Soviet leaders saw this as a natural move in the context 
of US-Soviet rivalry. They did partially succeed in weak­
ening the adverse political effects on the West of their 
attempts to bring military pressure on Poland by causing 
Washington to sound repeated false alarms of an immi­
nent Soviet invasion. Even so , they recognized that US 
foreign policy stood to gain a great deal in Europe or 
elsewhere from actual Soviet military intervention. 

However, it appears that they failed to anticipate that 
President Reagan would impose sanctions on both 
Poland and the Soviet Union in the wake of the Polish 
military suppression of Solidarity. Yet, even while this 
may somewhat increase the burden on the Soviet econo­
my, the unwillingness of US allies to follow suit and to 
give more than token support to the Administration's 
"attempts to internationalize the Polish problem" is nat­
urally perceived in Moscow as another major def eat for 
US foreign policy. Furthermore, barring a Soviet mili­
tary intervention in Poland, it is unlikely that the Admin­
istration will carry out its threat of a possible further 
escalation of its sanctions against the Soviet Union. 

Defense Policy 

Although the Soviets had expected the Reagan Ad­
ministration to increase defense spending and accelerate 
US weapons development and acquisition programs, 
they found that much of its first year in office was 
characterized by indecision and debates about the actual 
program it would adopt. Indeed, President Reagan did 
not announce his strategic program until October 2, 
1981. Even then, it failed to reflect final decisions in a 
number of important defense areas. 

Predictably, Soviet public commentaries have been 
highly critical of the program. The US has been accused 
of seeking to achieve superiority, of intensifying the 
arms race, of increasing the dangers of an outbreak of 
war, and planning military intervention in Third World 
countries. The main focus of Soviet propaganda, howev-
er, was aimed at preventing or delaying the deployment 
of new US theater nuclear weapons in Western Europe 
and, in Line with th is, refuting US claim of a growing 
Soviet military threat to that region. Moscow i clearly 
well pleased with the results of this campaign in terms of , 
its effects on NATO politics, attitudes, and defense 
programs. 

Soviet analysts see the Reagan defense program as 
essentially a continuation and expansion of the one pro­
posed by President Carter. The Administration also 
appears to have adopted Carter's countervailing strat­
egy. The analysts note, however, that most of the , 
planned capabilities will be deployed only in the second 
half of the 1980s or later and, therefore , will have little 
effect on the military balance in the next several years. 
Significant improvements in US conventional forces 
and in US capabilities to fight in distant areas will also 
take a long time to accomplish. Furthermore, the 
Administration has cut by more than half the number of 
MX missiles to be deployed and has postponed a final 
decision on their basing mode . Meanwhile, it proposes 
to place the first forty MX mis iles in potential ly vul­
nerable Minuteman silos . This may have raised ome 
doubts in Soviet minds about the seriousness of the 
Administration's commitment to the acquisition of the 
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YOU DON'T KNOW. 
Chemical Systems' development 
of the solid propellant propulsion 
system for the Boeing/ Air Force 
Inertial Upper Stage IIUS), is 
proving to be one of the most 
technically successful projects of 
the U.S. Space Program. 

■ NO failures in 17 static firings even though the 
system employs highly advanced subsystems, 
components and materials. 
■ Of the 17 tests, 12 involved full-scale motors 
which operated for durations longer than any 
others developed for space applications. 
■ Advanced subsystems and components in­
clude the first extendible exit cone destined for 
flight, Techroll® seal, a new nozzle actuation 
bearing, integral throat and entrance (ITE) pack­
age, and an igniter usable for full or reduced 
propellant loads. 
■ Advanced materials include a Kevlar Fiber case, 
and 3-D carbon/ carbon /TE, nozzle and extend­
ible exit cone. 
■ During the program, all motors were test fired 
at altitude, some spinning and some with pro­
pellant reductions up to 50 percent. 
■ The IUS propulsion system uses two motors: 
A large motor, 92-inches in diameter with 21,400 
pounds of propellant, which provides an average 
of 42,600 pounds of thrust. 
A smaller motor, 63-inches in diameter with 
6,000 pounds of propellant, which produces an 
average of 17,430 pounds of thrust. 
■ The first flight motors have already been cast 
and are undergoing additional processing. Ten 
Qualification Phase motors have already been 
cast. Some are being prepared for testing by the 
Air Force, and others are in the final processing 
at Chemical Systems. 
■ With the maiden flight of the IUS aboard a 
Titan 34-D next year, two whole new families 
of reliable, fully developed and qualified space 
motors-which can be tailored to the most 
exacting requirements-will be available. 

Now you know. l! UNITED . 
TECHNOLOGIES 
CHEMICAL 
SYSTEMS 



counterforce and protracted war-fighting capabilities 
called for by the countervailing strategy. It is also not 

1 .surprising that • ome Soviet analy l characterize US 
• au empts lo impre s the Soviet Union and the world with 

its military power and programs a containing "a consid­
erable element of bluff. " 

Prior to October 2, however, Soviet reactions to the 
US defense debate suggested that Moscow was con­
cerned about the possibility of a US decision to open 
new areas of arms competition, for example in space or 
in ballistic missile defense, and that the US may launch 
programs designed tq achieve significant technological 
advantages over Soviet defen e capabilities. This con­
cern appear to persist. While the Administration did not. 
choose to do so, the Soviets are aware that its programs 
call for further investment in R&D in such areas and that 
it retains this as a future option. Meanwhile, the Soviet 
Union has been campaigning for an international agree­
ment to prohibit all weapons in outer space. It also 

• From the Soviet viewpoint, an 
important test of the 
Administration's intentions 
and attitudes ... has been its 
willingness to renew arms­
control negotiations before 
achieving improvements in OS 
and NATO's defense postures. 

insists that it will not allow the US to alter the military 
' balance and that it is capable of matching or countering 
; any new weapon system the US may acquire. 

Arms Control 

From the Soviet viewpoint, an important test of the 
Administration's intentions and attitudes, as well as of 
potential constraints on its defense programs, has been 
its willingness to renew arms-control negotiations be­
fore achieving improvements in US and NATO's de-

C:\fense postures. Since President Reagan assumed office, 
; Moscow has been campaigning for such negotiations 

• and was clearly disappointed by his obvious unwilling­
ness to do so at an early date. Consequently, when 
contrary to its views on the requirement to redress the 
nuclear balance in Europe, the Administration agreed to 
9egotiat.ion on medium-range nuclear weapons in that 

, region , the Soviets saw this as having been foisted upon 
!the US by its NATO allies and skillful Soviet propagan­
da and diplomacy and therefore., as representing a sig­
nificant defeat for the Administration. 

The President's unexpected 'zero option" propo al 
on November 18 clearly put the Soviet Union, at least 
temporarily, on the defensive in the competition for 
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European opinion. However, precisely because of this 
competition and the importance of maintaining NATO's 
cohesion, the Soviets appear to believe that the US 
cannot afford to take the primary blame for the failure of 
the negotiations and , therefore, eventually will have to 
show some flexibility as proof of its seriousness. 

While rejecting its specific proposals, Soviet com­
mentators claim that the arms-reduction program out­
lined by President Reagan on November 18 as well as his 
acquiescence to the current negotiations in Geneva are 
indicative of a "positive" change in the Administration's 
"tone" and possibly also policy. This is credited to its 
"desire to project a different image of America" and, in 
view of the failures of its "policy of confrontation," to its 
need to find another avenue to achieve some foreign 
policy successes during its second year in office. Thus, 
"a certain adaptation of American policies to reality" 
may be taking place. An encouraging sign , Moscow 
believes, is the Administration's willingness to continue 
the Geneva negotiations even while it seeks to penalize 
the Soviet Union for its role in Poland. 

Constraints on as Policies 

In the Soviet view, there has beengrowing evidence in 
the past year that the Reagan Administration's objec­
tives and policies, as well as its freedom of action, face 
major foreign and domestic constraints that have limited 
and will, in the future, increasingly limit its policy 
choices. First, despite a high level of confrontational 
rhetoric, the US recognizes that it is simply not in a 
position, militarily, to risk an armed confrontation with 
the Soviet Union and its allies. 

Second, the US finds itself increasingly at odds with 
its allies and friends over foreign and even defense pol­
icies, which results in its isolation and in growing pres­
sures to find ways to accommodate divergent views and 
interests. 

Third, the antinuclear and antiwar movement has not 
only had but is likely to continue to have a marked 
influence on the policies of Western European govern­
ments and is spilling over to the US itself, where it may 
also become a significant political factor. 

Finally, and most important, are the constraints 
imposed by US economic conditions. Even though it is 
recognized that the Administration had public and con­
gressional support for strengthening US defenses, it is 
argued that the US is unlikely to be able to pull out of its 
economic crisis while maintaining the planned increases 
in defense spending. The resulting economic, political, 
and social costs of the Administration's defense program 
may, therefore, prove too great to allow its implementa­
tion in the coming years. 

In the Soviet judgment, even though an initial tough 
stance on the part of the Reagan Administration was 
expected, its policies are as yet neither clearly defined 
nor coherent and, therefore, may be subject to change in 
the future. Soviet analysts view the Administration as 
still not having fully grasped the foreign and domestic 
limitations confronting its choices of policies. Thus, in 
the opinion of the prominent Soviet "Americanologist" 
G. A. Arbatov, the "political and social mechanisms 
which demand some kind of accommodation on the part 
of the Administration have just been set in motion." ■ 
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Our People . 
Make Impossible Dreams· 
Successful Realities. . -0I' 
Were Ford Aerospace. A company 
of more than 11,000 men and 
women working in 2 5 countries 
around the world: A communications 
technician at a tracking station in 
Greenland; a satellite design r--­

expert in Palo Alto, a space 
orbital analyst in Colorado 
Springs, a software engineer 
in Sunnyvale, a missile 
guidance electronics 
assembler in Newport 
Beach, a Space Shuttle 
flight controller in 
Houston-these and 
all the rest of our 
people have a very 
special on-the-job 
attitude, an 
extraordinary 
commitment to success 



which has helped to make Ford 
Aerospace & Communications Corporation 
one of the largest companies of its kind 
in the world. 

Our accomplishments in satellite 
communications (INTELSAT V prime 
contractor), Defense (NORAD Cheyenne 

Mountain total system support), and 

) 

Space Mission Support 
(NASA & DOD Space 

Shuttle and Satellite 
=-=------'"'"- _=-: engineering and 

support services) 
reflect this attitude. 

It's an attitude that has 
enabled us to establish 

a tradition of success 
for a quarter of a 
century; an attitude 
that does, in fact, make 

impossible dreams 
successful realities. 

~ Ford Aerospace & 
~ Communications Corporation 



SCMET AEROSA\CE ALMANAC 1982 
SALT I and SALT II negotiations provided valuable lessons about how different the Soviet goal in arms negotiations is 

from our own. With the Reagan Administration launching its maiden effort in strategic arms limitations negotiations 
(now called the Strategic Arms Reduction Tal ks, or START), a criti cal look at Soviet intentions is in order. 

BY LT. COL. FRANK J. DELLERMANN, USAF 

O N N vembe r .18, 1981, Preside nt Reagan an­
nounced hi · proposal to open negothtion with 
the Soviet Union on strategic arm • a soon as 

possible in 1982. President Reagan has changed the des­
ignation of the negotiations from Strategic Arms Limita­
tions Talks (SALT) to Strategic Arms Reduction Talks 
(START). Aside from giving political cartoonists and 
commentators fresh material for puns and double en­
tendres, there is deeper significance in this change. 

First, it is an effort to separate the new negotiations on 
strategic arms from their predecessors-SALT I and 
SALT II, neither of which is very popular among the 
President's followers. 

Secondly, the President certainly wishes to empha­
size, both domestically and to the Soviets, that the 
Administration is committed to new goals with the nego­
tiations . No longer will strategic arms be a pawn in an 
effort to better political relations between the super­
powers. No longer will the negotiations be a ready ra­
tionale for eliminating, delaying, or deferring needed 
mili ta ry improvement . No longer will tangential objec­
tives over hadow the primary political or military objec­
tives of the negotiations. 

Whether thi s wil l hold true as lhe negotiation pro­
gres ' remain 10 be een. Each of the preceding negotia­
tion began in the best of fajth that the outcome would be 
in the US interest. The conclusions of SALT I and II left 
much to be desired, however. Yet, with the public 
change of name for the negotiations, the President has 
burned his bridges behind him. He cannot conclude the 
negotiations with anything les s than what he called 
"truly substantial reductions" in strategic weaponry 
without the attendant stigma of having knuckled under 
to the Soviets. This would be a particularly telling politi­
cal liability to a President whose campaign rhetoric and 
early speeches as President centered on standing up to 
Soviet aggressiveness. 

The Administration's posturing portends an American 
negotiating stance sub tantively diffe rent from prev iou 
efforts. Whether this is actuall y the ca e , only time wi ll 
ielJ . However, there is anot her fac tor that mus t be con­
sidered in the negotiation strategy. Thi s factor is the 
Soviet Union-its negotiating attitude, strategies, and 
goals. While the US has publicly changed its govern-
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ment and negotiating attitude, the Soviet Union has the 
same leadership that successfully faced Presidents 
Johnson , Nixon, Ford , and Carter. There is no indica­
tion of any change in either Soviet attitudes or negotiat­
ing methods. Therefore, to understand what the Reagan 
Administration, with its new acronym, new attitude, and 
new policy will face when the negotiations begin, it 
would be profitable to analyze how the Soviet leadership 
arrives at its negotiating positions and tactics. 

An Adversarial Relationship 
The fundamental factor influencing the Soviet leader­

ship is their perception of the characteristics of the 
international system. Their basic view is that their rela­
tionship with .other political systems, and the United 
States in particular, is adversarial. Marxism laid the 
basis for this perception by emphasizing the inev­
itability of class struggle. 

Lenin succeeded in establishing the first state based 
on this concept of class warfare-the Soviet Union. In 
so doing, he equated the Soviet Union with the pro­
letariat, and the leadership ofall the other states with the 
capitalist class. Marx's class warfare now became war­
fare between specific states. 

No Soviet leader has repudiated this view of the inter­
national system. Even though there has been debate and 
vacillation on the question of the inevitability of war 
between capitalist and Communist states , the belief in -
the basic struggle between the two sides has been un­
wavering. Speaking to the International Meeting of 
Communist and Workers' Parties in 1969 , Leonid 
Brezhnev stated: 

We hold that it would be a gross error to underrate the 
threat of war created by imperialism, above all U.S. 
imperialism, the main force of world reaction . ... Our 
task is to see to it that the peoples . . . multiply their 
efforts in the struggle to frust rate the aggressive designs 
of imperialism. 

In addition to this struggle, inherent in an interna­
tional system divided along class lines, war itself is seen 
to be an inevitable consequence of the class character of 
states. Lenin observed that "history suggests that peace 
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is a breathing space for war." A contemporary view is 
not more optimistic. In Problems of Contemporary War, 
published in Moscow in 1972, the cause of war is ex­
plained as resulting from the conflict between the "ex­
ploiter society" (i.e., capitalism) and the "transition of 
all mankind to socialism and communism." 

The existence of capitalist states is the basis for war. 
The Soviet Union must constantly be on guard to antici­
pate military activities by the imperialist camp and to 
thwart them from the start. 

With Soviet ideology viewing war as inherent in a 
world where capitalist states exist, several questions 
arise. What is the utility of war? Can it serve a useful 
purpose or is it only detrimental in Lht! a(Tairs of states? 
Here the Soviet concept of just and unjust war comes to 
the fore. The Soviet view of war is founded on class 
analysis. V. D . Sokolovskiy, in his seminal work, Mili­
tary Strategy, describes the criteria for a just war: 

War between the imperialist and socialist camps . . . 
would be aggressive , predatory, and unjust, on the part 
of imperialism and a liberating, just, revolutionary war 
on the part of the socialist community. 

Although the concept that all wars are inherently 
meaningless or counterproductive is rejected, this does 
not mean that pacifism cannot be profitably used. 
Lenin's instructions about the 1922 Geneva Conference 
to Chicherin provides an insight into his attitude about 
pacifism: "Who denied the utilization of pacifists by this 
party in order to demoralize the enemy, the bour­
f?eoisie ?" (Emphasis added.) 
• This statement is then related to contemporary affairs 
in General-Major A. S. Milovidov's book, The Philo­
sophical Heritage of V. I. Lenin and Problems of Con­
temporary War: 

This comment is of enormous significance in defining the 
tactics of Communist parties in the struggle for peace 
and socialism, in the cause of building a broad front of 
democratic forces around the Communists for the strug­
gle against imperialist reactionary forces. 

If wars can be just or unjust, if wars are not inherently 
counterproductive, what is the purpose of war? On this 
Lenin takes Clausewitz's dictum and places it in a class 
per pective-war is a continuation of politics. This does 
not mean that war should be entered into lightly on all 
occasions. The negative consequences of a war should 
be ascertained, as well as whether a war is just. Lenin, in 
1918, led the fight for a peace treaty with Imperial Ger­
many despite the harshness of German demands . He 
saw correctly that the consequences of continuing the 

Their basic view is that their 
relationship with other political 
systems, and the Onited 
States in particular, is 
adversarial. 
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war would be worse than the terms of peace demanded 
by the Germans. 

The Soviets today evaluate nuclear war in a similar 
manner. The negative consequences of a nuclear war are 
emphasized. Brezhnev has stated: 

Under present-day conditions a nuclear war could result 
in hundreds of millions of deaths, in the destruction of 
entire countries, in contamination of the earth's surface 
and atmosphere. Communists must draw from thi s the 
most serious political conclusions. 

Yet, this does not mean that war has lost its meaning. 

The Soviet leadership clearly 
learned a lesson from the 
Cuban missile crisis of 1962. 
However, the lesson was 
diametrically opposed to that 
learned by the American 
leadership. 

Again, the book Problems of Contemporary War specifi­
cally addresses this: 

. rh growth in the might of socialism and other 
peace-loving force , as well as the fact that the U SR 
wields a mighty " nuclear sword," make it possi ble 10 
check the forces of aggression: world war has ceased to 
be an inevitability. But this does not mean that nuclear 
war ... has ceased to be an instrument of politics .... 

The Soviet leadership clearly learned a lesson from 
the Cuban missile crisis of 1962. However, the lesson was 
diametrically opposed to that learned by the American 
leadership. In the United States, Clausewitz's dictum 
that war is a continuation of politics was seen to be 
negated by the destructiveness of nuclear weapons. 
While th is concept had been communicated as early as 
1946, it was only after the Cuban missile crisis that it 
became a clearly stated part of US policy. Secretary of 
Defense Robert McNamara stated that thermonuclear 
power "has proven to be a limited diplomatic instru­
ment." 

The Soviet leadership learned the opposite lesson. 
Soviet First Deputy Foreign Minister Vasily Kuznetsov 
told American officials a decade after the crisis, "You 
Americans will never be able to do this to us again." The 
growth of Soviet military power is seen as circumscrib­
ing American freedom of act ion . 

Georgj Arbatov head of the Institute of the USA and 
Canada, ha writ ten along the e lines, stating that "the 
matter at issue is essentially that of further limiting the 
freedom of action of imperialism-above all, US imperi­
alism." 

Supremacy in military pewer i ·een as making victo­
ry pos ible, not inevitable. lt onl y provide the state 
with favorable condition fo r victory. Victory till de­
pends on the leadership of the people and social forces. 
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Soviet writers state that the "revolution in military af­
fairs," as they call the change in warfare brought about 
by nuclear weapons and long-range delivery capability, 
has not changed the essence of war, but rather required 
that "not only quantitative superiority, but also qualita­
tive superiority over the opponent has become a matter 
of prime importance. " 

The Quest for Secrecy 

Due in large part to its adversarial attitude, the Soviet 
political system is also characterized by an almost para-

Military information is tightly 
held by the military and by the 
highest levels of the political 
structure. 

noid quest for secrecy. Every attempt to understand the 
Soviet political decision-making process is faced with 
this Soviet compulsion for secrecy. Where matters of 
national security are involved , secretiveness becomes 
extreme-all pervasive. Even the existence of one of the 
highest organizations for decision-making on national 
security matters, the Defense Council, has only recently 
been acknowledged officially. 

Another example is the refusal of the Soviet SALT 
delegation to present their force figures for use in the 
SALT 1 and 11 negotiations . Onl y after almost eight 
years of SALT negotiat ion· did the Soviets ·ta rt provid­
ing part of a data ba e of Soviet weapons for use in the 
negotiations. This was only after Sen. Charles Mathias 
(R-Md.), a leading supporter of SALT, told the head of 
the Soviet delegation that there was "no way we could 
vote for this treaty without a data base." 

This penchant for ecrecy is n9t confined I giving 
informat ion Lo foreigners. Military informatio n i tight ly 
held by the military and by the highe I level. of the 
political structure. Igor Glagolev, a former Chief of the 
Disarmament Section of the Soviet Institute of World 
Economy and International Relations (IMEMO), said 
that anyone out ide the mili tary who dealt with military 
ques tion no1mall y had to refer to Western . ources for 
data about the Soviet military. John Newhouse, in his 
book about the SALT I negotiations, cited one occasion 
when the head of the Soviet delegation confused the 
small Minuteman silos with the Soviets' large SS-9 silos. 
He appeared to be unaware of the elementary fact that 
Soviet ICBMs are physically much larger tban their 
American counterparts. According to Newhouse, at a 
later date Colonel-General Ogarkov, officially the depu­
ty head of the Soviet delegation, 
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took aside a U.S. delegate and said there was no reason 
why the Americans should disclose their knowledge of 
Russian military matters to civilian members of his dele­
gation. Such information, said Ogarkov, is strictly the 
affair of the military. 

Thus, it would appear that nonmilitary people, even 
those in the Soviet hierarchy, because of whose duties 
and status would seem to warrant familiarity with Soviet 
military capabilities and forces, are kept ignorant. 

Another facet of this environment where military data 
is the exclusive purview of the Soviet military is the 
study and development of military doctrine, force re­
quirements, and em ployment of forces. The previously 
quoted Military Stra tegy i a classic example. Written in 
three editions between 1962 and 1968, this authoritative 
academic work was edited by V. D. okolov ' kiy, Mar­
shal of the Soviet Union. Other autho r · were al high­
ranking officers, all of whom have impre • ive academic 
qualifications as well. 

This combination of military and academic rank is 
characteristic for Soviet works dealing with military 
matters. Even where "civilian" institutes such as IM­
EMO and the Institute of the USA and Canada become 
in volved in matter such a arm. on trol, mili tary of­
ficers or civi lians closely connec ted lo the mili tary or 
the defense industr y are found lo be in charge of the 
"appropriate" offices. 

T hi is in ha rp contrast to the fo rmulation of mil itary 
doetri ne and tralegy and for arm -con trol policies in 
the United Late . Here the foremo I wri ters and the­
oreticians are almost exclusively civilian academics 
having no military connections, such as Bernard Brodie, 
Thomas Schelling, Herman Kahn, and Glenn H. 
Snyder. 

This monopoly of info rmation and expertise does not 
imply that all policy decisions concerning military mat­
ters are left to the military. On the contrary, decision­
making is centralized to an extreme degree in the Soviet 
Union and the highest deci ion-making body i the Polit­
buro. A imple but accurate de ription 0f the lelega­
tion of auth ority for dcfen e policy deci ·i . n-mak in g 
within the oviet Union i the di tinction etween two 
levels of policy decisions. Those decisions that call for 
some substantial allocation of state funds or resources 
or that result in some change in Lb capabilities of the 
force · in the field are taken by the central leader hip, 
and a ll other decisions are delegated to the appropriate 
lower level . 

While the full Politburo certainly has formal decision­
making authority over defense decisions, Edward L. 
Warner 11.1, a noted observer of the Soviet military, 
ba theori zed that the Defense Council, chaired by 
Brezhnev; 

serves as the forum within which such matters as signifi­
cant weapon development and procurement programs, 
defense budgets, and major force deployment · are dis­
cussed. These deliberations ... are likely to culminate 
in preliminary decisions that are, in turn, considered and 
almost certainly approved by the full Politburo. 

Yet with the zealou protect ion of military informa­
tion from nonmilitary otlicial , it would appear that the 
top leadership is uniquely depende nt on the military for ' 
its information and has few nonmilitary sources from 
which to receive alternative views. 

During the negotiation of SALT I and SALT II, the 
Soviets invested heavily in military arms and became a 
true global power. This occurred while most other as­
pects of Soviet society and policy were facing mounting 
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problem anq/ r continued fai lure . The military ca­
pabil itie of .the Soviet Union ·are a unique source of 
ucce for the oviet leadersllip. There is, therefore, 

little reason to go against the advice of.the military or to 
look for alternative sources of information or policy 
options concerning military matters. In short, if you 
have a good thing going, why change? 

Thi , period of a Soviet general military bui ldup and a 
halcyon relationship between the military and polit ical 
leader hip ha al o been a period of major acti vity in the 
area of arms control. In the Brezhnev-Kosygin era the 
Non-Proliferation Treaty, the Seabed Arms Control 
Treaty, the SALT I Agreements, the Biological Weapons 
Convention, the Threshold Test Ban Treaty, the Peace­
ful Nuclear Explosions Treaty, the Environmental Mod­
ification convention, and the SALT II Agreements were 
negot iated and initialed (although not a ll have been 
ratified). While the impetus for the e agreement did not 
always come from the Soviet leadership, they did react 
positively and showed a positive attitude toward the 
arms-control initiatives of other states on many occa­
sions. 

To many in the United States in the 1960s and early 
1970s, this positive attitude on the part of the Soviet 
Union toward arms control signified that the USSR had 
accepted (I) American concepts of deterrence and mu­
tually assured destruction. (2) a more cooperati ve role 
in the international 'Y tern, and (3) the nece ·sity of 
living with societies having non-socialist political sys­
tems. 

These assumptions were only questioned to any sig­
nificant extent when the Soviet military buildup con­
tinued past a position of parity with the United States to 
where the ICBM portion of the US strategic triad was 
seen to be vulnerable to a Soviet attack. Heightened 
arms-control activity, concomitant with a degradation of 
perceived US and international ecurity, appeared to be 
a paradox in the mind of the American public and ha 
caused a general di illusionment with the process of 
arms control. While a number of reasons have been 
proposed for this paradox, 1 would maintain that this is 
not a paradox at all. Rather, it is a re ult of the Soviet 
attitude toward arm · control and where arms control fits 
in the Soviet defense policy decision-making process. 

Who Runs the Show? 

The Soviet political leadership has had a lasting, com­
patible relation hip with the Soviet military. It appears 
that the political leadership has supported acros -the­
board military increases, and that the military ha been 
allowed to restrict the dissemination of military data to 

During the negotiations of 
SALT I and SALT II, the 
Soviets invested heavily in 
military arms and became a 
true global power. 
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the extent that other participants in the Soviet political 
system are precluded from actively arguing against So­
viet military programs. Within this political bureaucratic 
environment, arms control has been viewed by the polit­
ical leadership as under the purview of the military. This 
was certainly true during the SALT negotiations. 

The formal organization of the Soviet SALT delega­
tion would not make it readily apparent that the military 
had primary responsibility for SALT. The head of the 
Soviet delegation was an official of the Foreign Ministry: 
from 1969 to 1978 Deputy Foreign Minister Vladimir S. 
Semyonov, thereafter Victor Karpov, who had served as 

The formal organization of the 
Soviet SALT delegation would 
not make it readily apparent 
that the military had primary 
responsibility for SALT. 

the representative of the Foreign Ministry on the SALT 
delegation since the beginning of the negotiations. Sev-

• era! factors indicate that the official head of the delega­
tion was not the most powerful member of the delega­
tion. 

First, the Soviet delegation's composition was based 
on the organization of the US delegation. Raymond 
Garthoff, a member of the US SALT I delegation, has 
indicated that the Soviets had originally considered 
naming a very senior military man as the head of their 
SALT I delegation, but after inquiring as to the member­
ship of the US delegation , they appointed a civilian 
instead. Even as the civil ian leader of the delegation, 
Semyonov was not apparently the Soviets' first choice 
but had come aboard "after the train was moving," 
substituting for Deputy Foreign Minister Kuznetsov 
who had been transferred to the Sino-Soviet negotia­
tions in Peking. 

Second, the incidents cited above also support this 
view, e.g., when Semyonov confused US and Soviet 
missile silos and when Ogarkov told a US delegate that 
civilian members of the Soviet delegation should not be 
privy to military data. In line with this, US SALT dele­
gation member have reported that a great deal of inter­
e t wa hown by the civilian member of the Soviet 
delegation as to the deployment and capabilities of Sovi­
et weapons. 

Third, outside observers of the SALT process have 
also expressed the view that the military member of the 
delegation was a stronger influence on the delegation 
than Semyonov. This has been most noted with regard to 
the relationship between then Colonel-General Nikolai 
Ogarkov and Semyonov. John Newhouse indicated that 
Ogarkov's influence was stronger than Semyonov's, 
even after Ogarkov had left the delegation. 

Yet, the relative position of the member of the Soviet 
delegation would appear to mean little except as a reflec­
tion of the status of their respective bureaucratic organi-
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zations in Moscow. Western observers saw the Soviet 
SALT delegation as powerless in the negotiations, acting 
only as the obedient spokesmen for the Soviet leader­
ship. This is simply a continuation of the historical prac­
tice of the Soviet Union in arms-control negotiations. 

The Soviet negotiators are known for maintaining a 
particular position inflexibly while awaiting "instruc­
tions from Moscow." These instructions undoubtedly 
originate in the Politburo-the highest level of decision­
making in the USSR. When dealing with such grave 
matters as negotiations on strategic arms, the concur-

The Soviet negotiators are 
known for maintaining a 
particular position inflexibly 
while awaiting "instructions 
from .Moscow." 

rence of the Politburo certainly would be necessary. Yet, 
the Politburo is limited in its capability to analyze and 
debate the overwhelming number of issues that come 
before it simply because its charter encompasses every 
aspect of Soviet society. Each member has, therefore, 
taken on special responsibilities in one or more particu­
lar areas. In this context, the Defense Minister would 
specialize in military matters and be an important voice 
in any debate on arms control. Yet he would not be the 
only Politburo member with a major interest in military 
affairs. Rather, those leaders who were primarily con­
cerned in military matters, including arms control, 
would be found on the Defense Council. Marshall Shul­
man, a noted Sovietologist and the Carter Administra­
tion's primary advisor on Soviet affairs, has indicated 
that it is via the Defense Council that the political 
leadership becomes involved in military decision-mak­
ing. Thomas Wolfe has theorized that the Defense Coun­
cil "is in fact tbe body in which final SALT policy 
decisions are resolved on behalf of the Politburo as a 
whole." If Wolfe is correct, this point of interface be­
tween the military and the political leadership becomes 
the Soviet's policy-making body for SALT. 

The role of the Defense Council as the policy-making 
body for SALT would highlight a number of characteris­
tics regarding the Soviet strategic arms limitation pro­
cess. First, the Soviet military would have an over­
whelming role in the decision-making process with 
regard to data input due to the very nature of this deci­
sion-making body. In dealing with defen e matters, the 
Soviet military are een a the "technical experts" on 
the military assessment of particular weapon , pos ible 
employment and any military threat to the USSR. Due 
to the compartmentalization of information in the Soviet 
Union, no other organization has access to Soviet mili­
tary data to refute what the Soviet military leadership 
advocates. 

Second, even if such organizations were able to obtain 
sufficient information to make a particular point, any 
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arguments would be confronted by the "professional" 
advice of the military to the Defen e Council. and this 
organization on the basi of it presumed membership, 
would appear to be highly ympathetic to the military 
position. Even if "nonmil itary" Politburo members 
were on the Defense Council, they would most likely be 
looked to for advice on probable US diplomatic re­
sponses to Soviet initiatives, for estimates of the actual 
military forces of foreign states, and forecasts of future 
military forces of foreign states. 

Third, in any case, none of those named by Sovietolo­
gists as possible members of the Defense Council have 
been noted for their proclivities toward accommodation 
with the US or the West in general. 

The Politburo would serve to legitimize decisions 
made in the Defense Council and provide the official 
authority for necessary actions by the Foreign Ministry, 
the negotiating delegation, and any other organization 
required. 

Other Policy-Making Input 

The Mini try of Foreign Affairs appear, to have little, 
if any, substantive input in the SALT proce . What 
inputs are made appear to be of a diplomatic and politi­
cal nature and do not involve the a certaining of mili­
tarily acceptable bargaining po ilions. GJagolev, in fact , 
relate that Semyonov told him "that the Ministry of 
Foreign Affair doe not have a deci ·ive voice in lhe 
formulation of the Soviet position on arms limitation. In 
fact, the ministry s function is limited to selecting word­
ing for possible agreement." The formulations selected 
must not interfere with the realization of Soviet military 
programs. 

Another organization associated with the SALT talks 
is the Soviet Academy of Science and, specifically, the 
Institute of the USA and Canada and !MEMO. State­
ments by Georgi Arbatov, head of the Institute of the 
USA and Canada, have frequently been quoted by 
American scholars to prove that the Soviet view of nu­
clear war and mutual deterrence is almost, if not quite , 
the same as that accepted by the American proponents 
of mutual assured de truction. Other member of these 
institutes are often cited in a similar manner by Western 
scholars . 

However, a different view of these institutes and their 
members is portrayed by former members who are now 
living in the West. Galina Orionova left the Soviet Union 
on April 30, 1979. She had been a research fellow at the 

Lt. Col. Frank J. Dellermann, USAF, is a political-military 
affairs officer serving as an Associate Professor of Political 
Science at the USAF Academy. During his sixteen years in 
the Air Force, Colonel Del/ermann has also been a missile 
combat crew commander, operations staff officer, and 
intelligence officer. Now serving his second tour at the 
Academy, he has a Ph.D. in International Relations from 
the University of Southern California, and has published 
several scholarly works on arms limitations and the USSR. 
Colonel Dellermann was also a member of the team that 
formulated the Defense Department's positions for the US 
delegation to the Madrid Review Conference on Security 
and Cooperation in Europe in 1981, and helped draft the 
DoD portion of a review of the Mutual and Balanced Force 
Reduction negotiations. 
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Flight testing tests the testers 

Bell & Howell recorders meet the 
test. Flight testing of defense aircraft 
imposes severe demands on record­
ing equipment. Shock, vibration, 
temperature, small space, and low 
power combine to put instrumenta­
tion tape recorders to the test. Bell & 
Howell's MARS and M-14E airborne 

intermediate band, wideband group 
I or group II, and digital electronics; 
tape speeds of 1 % thru 60 ips with 
1-MHz response; 14, 28, or 42 tracks 
on 10 ½ or 14-inch reels of 1-inch­
wide tape. The M-14E recorders pro­
vide 2-MHz response with speeds of 
1 % thru 120 ips, using 14-inch reels. 

recorders are the overwhelming first MARS 1400 
choice to meet these challenges. '--------------' Want to make your toughest data re­

cording job easier? They have been independently selected for 
flight testing of nearly every U.S. military 
fighter plane flying. You'll find them on ships, 
submarines, helicopters, and land vehicles, too. 
The MARS recorders also fly on Space Shuttle, 
in the orbiter and both recoverable boosters . 
MARS has earned an unequaled reputation for 
reliable performance in adverse environments, 
and for making the test engineer's job a lot 
easier. 
Compact, lightweight MARS recorders are 
available with wideband analog IRIG FM 

GERMANY Friedberg/Hessen, West Germany 3441 
UNITED KINGDOM Basingstoke, Hants, England 20244 

MARS or M-14E is the answer. 

For more information on data acquisition in ad­
verse environments, call or write 

DATATAPE DIVISl□n 
300 Sierra Madre Villa, Pasadena, California 91109 (213) 796-9381 

[a) BELLE. HOWELL 
MARS and M-14E are registered trademarks of Bell & Howell Co. 



THE TFE76: NOW RUNNING FOR THE NG1 
The Garrett TFE76 turbofan 

engine is already running, meeting or 
exceeding all predicted operational 
characteristics. 

On November 4, 1981, the TFE76 
began this significant phase in its devel­
opment. The engine will continue to 
run for further substantiation of com­
ponent performance. 

Why such confidence in this Next 
Generation Trainer engine? Designed 
specifically for use as a trainer engine, 
theTFE76 is aderivativeofalready pro­
ven Garrett T-76 and TPE331 engines. 
With Garrett's TFE76, the Air Force 
can have the best of both worlds­
advanced technology in a very low­
risk, low life cycle cost engine. Further-

~n..Ganott eo,po,,,uon ~ 
~ OneofTheSJgna)Companiea ~ 

more, the TFE76 should easily meet 
the 1987 target for operational service 
oftheNGT. 

The TFE76 is the result of a six 
year company funded project. And 
with Garrett's 25 million operating 
hours exp~rience on 12,000 turbofan 
and turboprop engines in this power 
category, you know the expertise is 
as strong as the commitment. This 
expertise provides every confidence 
the TFE76 will meet all Air Force 
specifications for durability, damage 
tolerance, performance, maintenance 
and low fuel consumption. 

The TFE76 will give the Air Force 
NGT the power for high altitude oper­
ations, dependable performance, and 

the growth capability to even higher 
thrust levels, while operating with a 
noise level which is 20 dB lower than 
the existing trainer engine. 

Because of our demonstrated, low­
risk, proven approach, both Fairchild­
Republic and Rockwell International 
have chosen Garrett power for their 
NGT aircraft. They know the logical 
choice is Garrett. For more informa­
tion, write: Propulsion Engine Sales, 
Garrett Tl:lrbine Engine Company, 
P.O. Box 5217, Phoenix, AZ 85010. 
Or call (602) 267-4035. 



Institute of the USA and Canada at the time. Her assess­
ment in a November 1980 article in Th e Atlantic was that 
the Institute has not the slightest impact on Soviet for­
eign policy: 

Unlike leading American academic specialists , nobody 
in the Institute has the remotest connection with the 
government. Only Arbatov ... ever had access to pol­
icy-makers. Between 1971 and 1975 he was so busy with 
government affairs we hardly saw him. When detente 
declined he came back. 

Yet, while Americans exaggerate the lnstitute's influ­
ence on Soviet foreign policy, according to Orionova, 
they underestimate its propaganda role to explain Soviet 
foreign policy to the Soviet public, and to sell Soviet 
peace-loving intentions to Americans . It would appear 

• that Arbatov's influence with Brezhnev (Orionova indi­
cates he is a personal advisor to Brezhnev) is most likely 
in the area of advising as to what the American leader­
ship and public would want to hear from the Soviet 
leader, rather than what course the Soviet Union should 
take in a technical area such as arms control. 

Another defector, Igor S. Glagolev, indicates a similar 
environment for !MEMO, the other major institute of 
world affairs in the USSR. However, his background 
related directly to arms control. Of his seventeen years 
at IMEMO, he was head of the Disarmament Section of 
the Institute for three years and the senior research 
analyst of the section for nine years. He was also a part-

• time advisor on foreign affairs to Politburo member V. V. 
Grishin for three years, until he defected. 

Glagolev confirms Orionova's statements that sources 
for academic research projects in foreign affairs are 
limited to foreign sources. He wrote that the specialists 
in the institutes and in the Ministry of Foreign Affairs 
are not given data on existing Soviet arms and weapons 
programs "and thus are confined to writing only about 

• the armaments of the United States." In sharp contrast 
to the Western practice, individual initiative in writ­
ing papers for the Central Committee, according to 
Glagolev, "result in penalties, both in the party and the 
professional career of the author. " 

The tenor of the reports produced is a direct result of 
the adversarial attitude toward the West that is man­
dated by the Soviet leadership. Glagolev states: 

Overt support by any Soviet citizen for an American 
proposal to reduce Soviet arms is inevitably interpreted 
by the party leadership as a sign of political unreliability. 
In the past, support of U.S. proposals by some Soviet 
scholars has resulted not only in removal from the deci­
sion-making process but also in accusations of pro­
Arnericanisrn, party penalties, transfers to inferior posi­
tions, reductions in salary, and prohibition to travel 
abroad. 

For all the emphasis on Soviet military development 
and the severe limitations placed on those who oppose 

' the increase in military might, Glagolev and Orionova 
do bring out an opposite and enlightening aspect of the 
Soviet arms-control environment. It is that a number of 
people within the bureaucracy are opposed to the steady 
increase in Soviet military power to the detriment of the 
other sectors of society. These opponents may be in the 
highest of positions, e.g., Kosygin. Yet due to the nature 
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of their society, they must make their argument-if they 
are in a position to argue at all-from a position of 
steadfast anticapitalism. No favor or understanding of 
the opponent's position would appear to be allowed. 
Rather, the argument must show a net benefit to the 
Soviet Union in its power relationship with the United 
States. 

Dealing With An Adversary­
Some Conclusions 

After reviewing the political environment and the de­
cision-making process by which policy on SALT is 

... the argument must show 
a net benefit to the Soviet 
Onion in its power relationship 
with the United States. 

made in the Soviet Union , some conclusions may be 
made. (Due to the lack of complete information on al­
most all aspects of thi s study, these conclusions are 
tentative .) 

The primary conclusion is that the USSR has little, if 
any, desire for a mutually beneficial accommodation 
with the United States in strategic arms limitations . The 
political environment is one that emphasizes the adver­
sarial nature of the US-Soviet relationship and pre­
cludes any arguments based on mutual benefit. All em­
phasis must be placed on the resultant advantage for the 
USSR and the concomitant weakening of the US posi­
tion. This mandatory formulation of proposed positions 
on strategic arms limitations is reinforced by the over­
whelming emphasis on military opinion and perception 
in constructing and evaluating the Soviet positions. 

This leads to a second conclusion: The Soviets' adver­
sarial perspective is primarily a military perspective. 
The Soviet political environment dictates that the Sovi­
ets view negotiations on strategic arms limitations as an 
arena of military confrontation with the US. The United 
States has often approached the SALT negotiations as a 
series of technical problems to be solved. How is sta­
bility to be achieved? What is the impact of cruise-mis­
sile technology on the ability of both sides to come to an 
agreement? The positions we propose must be verifiable 
from a technical standpoint. 

The Soviet Union stresses the political/military as­
pects of SALT. Will this enhance Soviet defense capabil­
ity? Should war break out , will the USSR be able to 
defeat its opponent with acceptable losses? ,How does 
this position affect the political standing of the USSR in 
the international system? 

The Soviets embrace the Clausewitzian dictum that 
war is a continuation of politics by other means, and thus 
see the SALT negotiations as a political tool. The Soviet 
leadership rejects the "technical connection" that the 
Americans stress. Instead, the Soviet leadership sees 
SALT as a question concerning the relative power of the 
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two states. Negotiating in SALT then becomes a method 
of modifying the current strategic power relationships in 
the Soviets' favor. 

The final result of SALT I is an excellent example of 
this. Through a combination of negotiation and the si­
multaneous rapid expansion of their strategic forces, the 
Soviets were able to conclude a strategic arms limitation 
treaty in which their opponent agreed to the codification 
of the USSR as a superpower and agreed to a reversal in 
the observable strategic balance with regard to ICBMs 
and SLBMs. At the same time, US policy-makers were 
employing fairly technical formulas to show that the 
strategic balance had not shifted to the Soviet Union . 
Detailed explanations were made of "equivalent mega­
tonnage," which allowed for " qualitative" advantage to 
be brought into consideration against the Soviets' bla­
tant numerical superiority. Essential equivalence was 
expounded to show that the United States was not at a 
military disadvantage, despite appearances to the con­
trary. 

My point is not that we were placed at a strategic 
disadvantage in SALT I, but rather that the Soviet lead­
ership emphasized the attainment of a treaty that al­
lowed them clear political and military advantages that 
needed no elaborate explanations to be understood. 

The third conclusion is that any internal opposition to 
this adversarial political/military view is severely inhib­
ited. Several factors combine to effectively inhibit any 
opposition. The adversarial political environment does 
not allow any manner of support for the opponent. An 
opponent to a particular policy, whether he is a govern­
ment official, an academic, or anyone else, risks his 
position, his livelihood, and even his ability to dwell in a 
particular city or apartment by voicing his opposition. 
In the USSR, to hold that a particular negotiating posi­
tion should be pursued because both sides will benefit is 
to ensure its rejection. In addition, the decision-making 
process many times does not allow groups that might be 
opposed to certain military or political policies to ex­
press policy opinions. 

This leads to the fourth conclusion: There is opposi­
tion to the mili tary' cont rol over arms-control policy 
within the Soviet political sy tern. However, the opposi­
tion is fai rly isolated and appear lo be without any 
ignifi cant upport. ln and of it -elf, it appear thal the 

opposition is incapable of pressing its recommendations 
either freely or forcefully. 

The fifth conclusion is related to its predecessor. The 
only effective counter to the position of the military on 
arms control has been when the leading member of the 
Politburo made a policy decision contrary to the wishes 
of the military. The primary example of this is 
Khrushchev's acceptance of the Limited Test Ban Trea­
ty and restructuring of the Soviet military to make the 
Strategic Rocket Forces preeminent despite strong mili­
tary opposition. 

However, Brezhnev does not appear to be a 
Khrushchev. (It would appear the military was one 
of the groups that supported Brezhnev and Kosygin 
in their successful ouster of Khrushchev in 1964.) 
Brezhnev's pro-military stance very likely has been a 
factor in his rise to primus inter pares within the Polit­
buro. Therefore, the prospects ofa significant change in 
attitude toward arms control within the Soviet decision-
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making organization appear to be almost nonexistent at 
this time. 

Once Brezhnev passes from the scene, there will be a 
generaljockeying for positions of power within the Polit­
buro. Historically, those leaders who have called for 
increased attention to the production of consumer goods 
have failed to maintain their power when a rival has 
issued a call for increased attention to defense. 

After the close of the Brezhnev era, a number of 
different voices will be heard offering different solutions 
to the USSR's problems at hand. We should not be 
unduly encouraged to believe that those advocating 

. . . it is the conclusion of 
this author that should the 
United States want to direct 
the Soviet Onion away from 
a continual strengthening of 
its military forces as a 
means to obtain political 
advantage, then the OS 
should not foil ow a policy 
of accommodation. 

moderation will win the day and that a new era might 
begin . On the other hand we should not be unduly dis­
couraged at the calls for increased vigilance and defense 
spending. Only when the issue of succession has been 
clearly settled will the new Soviet leader be in a position 
to press nonmilitary priorities, should he so desire. 

Finally, it is the conclusion of this author that should 
the United States want to direct the Soviet Union away 
from a continual strengthening of its military forces as a 
means to obtain political advantage, then the US should 
not follow a policy of accommodation. Understanding 
the Soviet political environment and the decision-mak­
ing process shows clearly that any effort on the part of 
the US leadership to indicate that iL i incere in stri ving 
fo r mutual benefit and no unilateral gain is seen a a ign 
of US weakne by the Soviet leadership. P-aradoxically, ' 
it only strengthen · the po ition of tho e who press for 
the largest unilateral Soviet gains. 

The only way those Soviet leaders who are in favor of 
arms control can be politically successful is by arguing 
on ideologically sound (i. e., adversarial) grounds that , 
without some Soviet acquiescence to US demands in 
arms control, the result will be a US military program 
that would place the USSR in a militarily and politically 
inferior position relative to its current position. Thus , to 
strengthen Soviet proponents of arms control, the US 
must shun conciliatory gestures toward the USSR and 
emphasize our capability and determination to pursue 
military advantages. ■ 
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SOVIET AEROSPACE ALMANAC 1982 
The Soviet Union has us.ed a variety of "active measures" to influence world opinion against the United 

States and NATO, and, at the same time, support Soviet foreign relations goals Disinformation, propaganda, 
and other measures present a difficult battleground for a democracy. 

DISIN ION: 
War With 

A STAFF STUDY 

IN DECEMBER 1981, the Soviet Union published a 
booklet in Moscow titled The Threat to Europe. In 
January of this year, a second Soviet booklet, Whence 

the Threat to Peace, appeared. )30th these publications 
were printed in six languages to reach their target au­
diences-the populations of the NATO nations-more 
easily. In both cases, the booklets are sophisticated 
disinformation efforts designed to provide ammunition 

,_, for those who argue that the Soviet Union is not the 

Active measures consist of 
several activities, including 
forgery, disinformation ac­
tions, and political operations 
designed to denigrate the 
United States and its allies, 

, build empathy toward the So­
viet Onion, and generally influ­
ence public opinion 
throughout the world in sup-

,, port of Soviet goals. · 

,; 

potential aggressor in Europe. The arguments contained 
in the two booklets include a discussion of the Soviets' 
SS-20 missiles as purely defensive weapons, countering 
forward-based American aircraft systems and the 
French and British nuclear capabilities; examples of 
how the US has troops stationed in so many foreign 
nations as to be dangerous; and statements that indict 
the US as the major proponent of the arms race because 
it developed nuclear weapons first and continued to lead 
in improving those weapons. 

Though the Soviets acknowledge some numerical su-
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penonty, such arguments as US and NATO defense 
policy being based on qualitative superiority, rather than 
numerical superiority, are lost or discounted. Soviet 
numerical superiority, on the other hand, is defended as 
necessary for protection of the large landmass that is the 
Soviet Union. 

These two publications appear at a time when opposi­
tion to the 1979 NATO decision to modernize its theater 
nuclear forces in Europe seems to be growing. These 
and other Soviet-produced efforts are recent examples 
of Soviet tactics known as "active measures," according 
to a State Department paper published in the fall of 1981. 
Active measures consist of several activities, including 
forgery, disinformation actions, and political operations 
designed to denigrate the United States and its allies, 
build empathy toward the Soviet Union, and generally 
influence public opinion throughout the world in sup­
port of Soviet goals. 

The three tools described in the State Department 
paper are each distinct but related and often used to 
complement each other. Disinformation efforts involve 
any number of activities from the covert publication of 
propaganda-an example is the publication by Tass, the 
Soviet news agency, of a story that alleged US involve­
ment in the death of Panamanian leader Gen . Omar 
Torrijos-to the routine spreading of false or misleading 
rumors either through official or popular channels­
such as the rumor spread throughout the Moslem world 
in 1977 that the US was behind the occupation of the 
Grand Mosque in Mecca or advisories given to a West 
European country's officials that the US was developing 
plans to sponsor a coup in that country. 

Forgeries of US government documents are also used 
to mislead foreign governments about US intentions. 
The State Department paper cites forged war orders and 
plans, patterned after actual documents passed to the 
KGB by a convicted Soviet agent, US Army Sgt. Robert 
Lee Johnson, as examples of such forgeries. Political 
influence operations vary and may include suborning 
diplomats or others, arid using journalists like Pierre­
Charles Pathe, a French journalist convicted in 1980 of 
being a Soviet agent, to publish the Soviet line. This is 
by no means a complete listing of Soviet active mea-
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sures, but it does provide an example of the varied 
activities involved. 

Disinformation Problems and Goals 

Democracies like those of the NATO alliance are par­
ticularly susceptible to Soviet disinformation and de­
ception efforts. Since the democracies rely on public 
opinion for policy formulation, election of leaders, and 
so forth, attempts to influence public opinion become 
particularly important. Joseph D. Douglass, Jr., a noted 
international security expert, provided a comprehensive 
discussion of Soviet disinformation efforts and the diffi­
culties encountered by the US and other democracies in 
dealing with those efforts in the Fall 1981 edition of 
International Security Review. 

Among the difficulties cited by Mr. Douglass are such 
things as a central point for receiving information and 
assessing it to separate the truth from the misleading and 
partially true; the continued need within a democracy to 
hear or read various perspectives legitimately in order to 
make appropriate decisions; and the long-held belief 
that Soviet disinformation and propaganda efforts are so 
blatant or clumsy as to be ludicrous and therefore easily 
discounted. Mr. Douglass, the State Department paper, 
and other authors, however, provide enough examples of 
actual Soviet achievements in this field to dismiss effec­
tively any idea that the Soviet Union is clumsy in this 
area. 

Complicating Western efforts to deal with disinforma­
tion and deception from the Soviet Union is the nature of 
some disinformation efforts. Soviet disinformation 
goals are rather subtle in some cases. Mr. Douglass cites 
a CIA release about Soviet disinformation that was in­
serted into the Congressional Record in 1965 and a more 
recent CIA study to reveal the subtle goals of Soviet 
disinformation: 

• Confuse world public opinion regarding the aggres­
sive nature of certain Soviet policies; 

• Create a favorable environment for the execution of 
Soviet foreign policy; 

• Influence world (and US) public opinion against US 
military and political programs; 

• Destroy public and congressional confidence in US 
personnel and agencies engaged in anti-Communist and 
cold war activity; ' 

• Undermine American prestige and denigrate Amer­
ican leaders with NATO and non-Communist govern­
ments; and 

• Create distrust of the United States in the Western 
Hemisphere and among new nations in Africa and Asia. 

Long-Range Planning 

These goals require long-range planning and long­
term effort. They result necessarily in the creation of 
small, seemingly innocuous pieces of disinformation 
aimed at aiding in shifts of public attitude. To some 
extent, the same arguments that democracy would seem 
to require in order to ensure effective decision-making 
in the public arena after exhaustive debate may, in fact, 
be presented by agents of the Soviet Union. Consider, 
for example, a recent article by a Soviet journalist in a 
national newspaper. The journalist decries the anti-Sovi-
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et attitude he finds in the US today. A facile writer, he 
makes his point effectively. Though the newspaper 
should not be faulted for printing this piece, especially 
since the author was identified as a Soviet journalist 
working for the Novosti Press Agency in the US, the 
question remains-is this apparently harmless story ac­
tually a calculated part of a disinformation campaign 
designed to reduce US concern about the actual inten­
tions of the Soviet Union? Since the article's author 
works for the same press agency that circulated the 
report that the US was implicated in the shooting of the 
Pope, there are surely some grounds for questioning the 
purpose of the piece. 

Democracies like those of the 
NATO alliance are particularly 
susceptible to Soviet disinfor­
mation and deception efforts. 

Such subtle efforts are not used independently of 
other efforts, for disinformation and deception are not 
the sole province of the KGB or any other Soviet agen­
cy. Rather, disinformation and deception are state re­
sponsibilities in the Soviet Union. Disinformation goals 
are created at the very highest level:-by the Central 
Committee. Various committee members are responsi­
ble for planning and implementing disinformation ac­
tivities within their individual ministries and depart­
ments in support of the overall disinformation goals 
(which, in turn, support the Soviets' military and foreign 
policy efforts). 

Active measures, including disinformation, are close­
ly linked to all other aspects of the state's international 
affairs operations-they are not separate, comprising a 
specialized branch of operations within the intelligence 
community, Propaganda Department, and KGB. Al­
though these departments do participate in active mea­
sures, the Politburo provides direction with the Admin­
istration Department (day-to-day operation of the 
Party), the Military Committee (Council), the Depart­
ment of the Press, the International Department, the 
Academy of Sciences of the USSR, and other agencies, 
all planning and executing disinformation efforts. In 
addition, the Warsaw Pact nations also produce subordi­
nate plans and are tasked to assist in deceptive opera­
tions. 

Front Groups 

Another aspect of the disinformation effort is oper­
ated by the International Department's International Or­
ganizations Section. Through this organization, the 
Soviets control international, national, and local front 
organizations. Masking their pro-Soviet purpose, these 
organizations are capable of drawing membership from 
a broad political spectrum and allying themselves with 
well-intentioned groups within a nation to assist in a 
cause that is determined in the best interest of Soviet 
goals. 
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Among Lhe mo L prominent of the organizations con­
trolled by the International Organizations Section are 
the ·e: the World Peace Council, the World Federation of 
Trade Unions, the World Federation of Democratic 
Youth, and the Women's International Democratic 
Federation. 

These organizations, with their contacts in various 
nations, combined with national Communist parties and 
directly linked Soviet friend hip and cultural societie , 
provide the ba i for engaging in direct action in many 
We tern nations-whether in di information effort or 
in organizing opposition to a nation's policies that are 
determined to be detrimental to Soviet interests. 

The Soviet disinformation effort is massive-though 
those participating in it are not readily distinguishable 
from other functionaries of the party and government 
apparatu . 

A good example of how these agencies contribute to 
the Soviet disinformation effort, and of it cope, i the 
anti-neutron bomb campaign mounted by the Soviets in 
the mid- to late-seventies. This effort was estimated by 
the CIA to have cost more than $100 million, according 
to Mr. Douglass. It involved all levels of the Soviet 
apparatus, including letters from President Brezhnev to 
every Western government, warning of the dangers of 
the weapon to the future of detente; letters from mem­
bers of Lhe Supreme Soviet to Western parliamen­
tarians; letters from Soviet trade union official to their 
Western counterparts; sponsorship and leadership of 
demonstrations in European countries by national Com­
muni t partie ; organization of international foru ms and 
peace commiltee to oppose the weapon by national 
Communi t front organizations; participation of oviet 
journali t in demonstrations outside a US consulate· 
requests for propaganda upport from other govern­
ments by the World Peace Organization front group· and 

The Soviet disinformation 
effort is massive-though 
those participating in it are not 
readily distinguishable from 
other functionaries of the 
party and government 
apparatus. 

other activities. In addition, numerous articles were 
published during that period that spoke to the need to 
maintain detente and the Soviet peaceful attitude against 
the arms race, while at the same time the SS-17, -18, and 
-20 missiles came on line and the Soviets continued 
production of their Backfire bomber. 

This effort, involving all aspects of the Soviet govern­
ment, also included the use of forged documents de­
signed to discredit the US. During this time, one West­
ern European country was even advised by Soviet 
agents that the US was preparing a coup attempt. The 
anti-neutron bomb campaign was deemed successful by 
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the Soviet Union-in fact, the State Department paper 
on the subject quote a top Hungarian Communi I Party 
official a saying: • he political campaign ag<1-inst the 
neutron bomb wa one of the most uccessful since 
World War II." 

El Salvador and Europe 

The Soviet efforts in other areas have also been suc­
cessful. Disinformation efforts aimed at the El Sal­
vadoran situation have, according to the State Depart­
ment document, resulted in the formation of Salvadoran 
insurgent sympathy organizations in Canada, Latin 

That the Soviet disinformation 
effort is sizable is amply 
demonstrated; that it should 
be of concern to Americans 
seems obvious. 

America, and elsewhere. In fact, these groups organized 
more than seventy demonstrations against the Sal­
vadoran government and US actions in support of that 
government in a six-month period. 

In Central Europe, Soviet front groups and national 
Communist parties have joined well-meaning peace, 
ecology, and other group in a concerted effort to chal­
lenge the deci ion of the NATO ministers to modernize 
the alliance's theater nuclear weapons. Th i effort is 
now viewed by many as a popular movement. In fact, 
however, the roots of the movement are lodged in a 
variety of concerns, such as legitimate concern about 
land use, the economy, etc., and in the concerns of front 
organization in upporl of Soviet goals. In addition, 
eme group may even be duped by the disinformation 

material circulated for their use during the anti-Theater 
Nuclear Forces (TNF) campaign-such as the forged 
"top secret" letter from the US Secretary of State. The 
current anti-TNF modernization debate ra ises a signifi­
cant problem in dealing with disinformation-legitimate 
special interest groups within democracies may some­
times enter into coalitions to achieve their goals and, 
albeit inadvertently, serve Soviet goals at the same time. 

That the Soviet disinformation effort is sizable is 
amply demonstrated; that it should be of concern to 
Americans seems obvious. Nonetheless, the complex­
ities of dealing with these efforts within a democracy are 
great. Perhaps all that can be done is to maintain a 
critical eye for the subtle forms of disinformation. To 
some extent, this has not been done. In fact, Mr. Doug­
lass cites an ex-CIA counterintelligence chiefs claim 
that even mid- and senior-level intelligence officers tend 
to discount Soviet disinformation. 

Perhaps the renewed efforts of the International Com­
munications Agency with regard to the "Propaganda 
War" in Poland, are an indication of a serious effort to 
counter the Soviets' disinformation action-if so, Amer­
ican foreign policy can only benefit. ■ 
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SOVIET AEROS0\CE ALMANAC 1982 
The Soviets appear to have an excellent grasp of the theory and use of what in the US is called 

command control and communications countermeasures. 

BY LT. COL. D. B. LAWRENCE, USAF 

WE CALL the Soviet version of command control 
and ommu.nication countermea ure (C3CM) 
"radioelectronic combat," or REC for hon. H's 

a Soviet military doctrine that adds a new dimension to 
our view of electronic warfare. 

The Russian Dictionary of Basic Military Terms enu­
merates many words and phrases that have a bearing on 
this Soviet concept of combating an enemy's use of 
command control and communications (C3 ). The basic 
Ru ian phra e from which we derive the REC acronym 
is radioelekrronnaya bor'ba, "bor'ba" being translated 
as struggle, warfare, combat, or as our NATO allies 
prefer, combat support. 

During the last decade, military leaders on both sides 
have made statements reflecting a view that victory in 
any future war will probably go to the side that can best 
control the electromagnetic spectrum. As a means to­
ward that end, the Soviet REC doctrine can be described 
a the total integration of e lectronic warfare and physical 
destruction re ources Lo deny an enemy the use of his 
eleetronic control y tern and, concurrent ly, to protect 

I 

\ 

A Soviet Fix Eight HF intercept and RDF semipermanent sta­
tion, with an Adcock array of vertically polarized dipoles. 
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friendly electronic control system from enemy disrup­
tion. We believe the oviets will l'ry lo destroy or disrupt 
at least fifty percent of an advei;.sary' C y ·terns by 
u ing REC. 

The pecific mea ure. to allain these objective in­
volve gaining good intelligence on the opposing control 
network. This is a fir ' L priority. Thi mean extensive 
reconnai ance and target acqui ition through various 
means. including electron ic intercept and direction­
fmding (DF). Thi information-proce ing pha e i then 
coupled with intensive electronic countermea ·ure 
(ECM) jamming and suppressive fire to deprive an en­
emy full use of hi C network. Deception and use of 
electronic counter-countermea ures (ECCM) comprise 
the final REC mea ure aimed at Soviet C3 elf-protec­
tion. 

Reconnaissance and Acquisition 

ESM or electronic warfare support measures is a term 
we u e to de cribe action taken to search for, intercept, 
identify and/or locate source of radiated electromag­
netic energy. In the opinion of some We tern b erver 
Soviet radioelectronic equipment to do that job-be it 
airborne or ground-ba ed-generally lacks the technical 
·ophistication of the late t Western hardware, but is 
credited wi1h being rugged si mple , and relatively ea y 
to maintain. 

Most of the ground-ba ed RE C equipment is truck­
mounted for mobility. Some of it still relies on extensive 
use of vacuum tubes; others are modern and tran­
sistorized. 

Variou type of mobile directional antenna . ystem 
can be u ed by REC unit io the radio direction finding 
(RDF) role. One of the mo t common type used by 
Soviet force is the Adcock RDF antenna, which i 
especially effective again t VHF tactical communica­
tions transmitted from vertically polarized, omnidirec­
tional antennas. Tactical VHF-FM radios set on low 
power can be pi.eked up by Soviet-equipped RD ◄ unit 
at di tance in exces • of ten kilometer and high power 
signal detected at distances of thirty to eighty kilome­
ter . Operational accuracie are u ualJy within ± 3.5 
degree which is to ay a total error of seven degree for 
target-plotting purpo e . 
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Semipermanent RDF equipment, usually targeted 
against HF communications, is located to the rear area, 

, well behind the forward edge of the battle area (FEBA). 
Although such HF intercept stations are usually not 
more accurate than ± 2 degrees, the greater distance 
between the target transmitter and the RDF site results 
in a larger linear error and in a circular error probable 
(CEP) close to fifty kilometers . 

Mobility is also a feature of the forward-area ground 
radar direction finders, an example of which is thejeep­
mounted pole dish antenna system. Due to signal char­
acteristics, ground radars may be located with greater 
precision than radio emitters, often within fifty to 200 
meters. 

While knowledge of equipment capabilities was de­
rived from Arab use of Soviet REC equipment during 
the October 1973 Middle East War, ground systems ob­
served probably did not represent the full range of Sovi­
et REC systems, nor were they necessarily the most 
modern. Egyptian use of Soviet equipment in the '73 war 
showed a well-integrated defense effort. Following the 
REC concept, radio and radar technical units provided 
reconnaissance and aircraft early warning through inter­
ception and direction-finding of Israeli communications 
links and through radar detection. In short, Western 
observers learned that the Soviets have an extensive 
intercept capability for both radio and radar. 

Vozduj•hnaya razvedka i the Soviet phra, e for air 
reconnaissance, and ·one of the princi pal methods in­
cludes the use of airborne radio technical facilities. By 
mounting RDF ystem in aircraft like the 11-18 Coot-A 
the oviets enhance receiver abi lity to intercept radio 
and radar signals more frequently and at longer dis­
tances than ground systems. This airborne electronic 
reconnaissance platform is aimed at the detection and 

Mobile elements of Soviet REC 
units include (left) a VHF 
tactical radio direction finder 

I with Adcock antenna, (top) the 
11-18 Coot-A electronic 
intelligence collection aircraft, 
and (center and far right) jeep­
mounted radar direction 
finders with pole dish 
antennas. 
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location of our battlefield radars, command posts, com­
munications centers, and tactical nuclear delivery sys­
tems. 

The Coot-A ECM or ELINT variant of the twenty­
year-old ll-18 transport reportedly appeared in 1978. It 
has a thirty-three-foot-long under-belly container, which 
is assumed to house a side-looking airborne radar 
(SLAR). Another container located along each side of 
the forward fuselage contains a door over a camera or 
other intelligence sensor. Numerous antennas and blis­
ters are located on the underside of the fuselage. The 
Soviets perform continuous air surveillance with elec­
tronic ferreting over broad areas, to aid the targeting 
efforts of missile and artillery units. 

The Antonov An-12 military transport aircraft has 
also been modified for ELINT duties. Designated by 
NATO as the Cub-B, this variant has four blister fairings 
under the forward and center fuselage, plus other anten­
nas. Reportedly, it can locate radios eighty kilometers 
away-twice the distance of some truck-mounted RDF 
networks. 

Air reconnaissance is conducted by separate recon­
naissance regiments or squadrons, whether by Coot-A 
and Cub-B transports or by modified tactical fighter 
aircraft, like the MiG-21R. (NATO calls it the Fishbed­
H, easily recognized by specialized equipment-an ex­
ternal centerline-pylon-mounted pod for forward 
oblique cameras and infrared sensors or ECM device · .) 

The latest state-of- th e-art in tactical air recon nais­
sance REC support is the MiG-25 Foxbat-B, which re­
portedly saw operation in Egypt in the early to 
mid-1970s, carrying out high-speed reconnaissance of 
the Israeli coastline and the Sinai peninsula. The aircraft 
carries numerous cameras and is also believed to have a 
SLAR capability. Given a priority reconnaissance mis-
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VHF-FM radios linking ground-based FACs and airborne 
FACs would be jammed by a three-pole omnidirectional 
antenna unit. 

sion and a priority post-mission analysis, some military 
analysts believe that targets detected in this way might 
be engaged in about two hours. 

Electronic Attack 

REC doctrine establishes a requirement to jam Army­
Air Force command and control systems and weapon 
systems communications when they cannot be de­
stroyed by suppressive firepower. As we've seen, the 
Soviets must depend on photoreconnaissance and radio 
and radar DF as analytical aids in selecting and locating 
target tran mi lters. Radio-pomekhi is their term for sig­
nal jamming-technical re ource used in support of air 
defense operations to suppress radar bombsights, navi­
gation aids, radio control links, and for jamming in sup­
port of ground operations to suppress our communica­
tions, electronic surveillance systems, and missile 
weapons control links. 

The principal systems that Soviet technical writings 
on electronic warfare cover in detail are radar jamming, 
electronic jamming of command gu idance systems, and 
radio communications noise jamming of AM and FM 
signals. They use three main types of noi~e jamming: 
(l) spot jamming-to jam certain individual frequencies 
with ut affe<>t ing adjacent frequencies, (2) barrage jam­
ming- where a high power broad band signal jams adja­
cent frequencies simultaneously, and (3) sweep jam­
ming-where a narrowband (spot jamming) signal 
moves up and down a broad band at varying rates, 
affecting all preset victim radars in the frequency band. 

Airborne assets for active radio/radar jamming in­
clude another version of the An-12 transport, modified 
for the ECM function. Designated by NATO as the Cub­
e, this jamming platform has a number of electronic 
pods faired into the forward fuselage and ventral sur­
faces. It has been photographed in operation with Egyp­
tian insignia. 

The Yakovlev Yak-28 Brewer-E model has been called 
the first Soviet operational ECM escort aircraft. It's 
been around for more than te'n years and is likely de­
signed to illuminate large areas of US and allied radar­
scopes, hindering target detection and disrupting radars 
that have an automatic target-tracking capability. 

Rounding out REC jamming support from an airborne 
standpoint, there is an ECM version of the Mi-4 Hound 
helicopter. First reported in 1977, the heliborne jammer 
is designated the C-model, distinguished by multiple 
communications jamming antennas that protrude from 
the cabin. 
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On the ground, the Soviets use special radio jamming 
groups (gruppa radiopomekh) equipped with mobile 
communications jammers to carry out specific assign­
ments generally targeted against our tactical radio nets. 
Their jammers may be used in concert with RDF tech­
niques to block communications for prolonged periods, 
causing a traffic backlog-which , when transmitted 
later, enables refined DF fixes to be obtained. 

Soviet radio jamming resources recognize that our 
Army-Air Force operations require joint planning and • 
synchronized employment-that in the main battle, the 
Army needs close air support directed against targets in 
and around the FEBA. We fully expect that jamming 
against US and allied organs of control would include 
the tactical air control system, which uses HF radios for 
immediate air requests, VHF-FM radios to link forward , 
air controllers on the ground with airborne forward air 
controllers, and UHF radio links for strike control. 

Ground-ba ed mobile jammers are also deployed to 
disrupt tbe operation of opposing airborne and ground 
radar ystem . 

Physical Destruction 

We stressed at the outset that REC is built around and 
integrated with firepower. According to Soviet doctrine, 
the motorized rifle division or tank division with its 
attached or supported electronic warfare resources 
forms the basic element of execution for REC. 

The division is the basic maneuver element of the 
combined arms army (CAA) and represents the lowest 
echelon capable of performing fully integrated combat. 
REC plays a significant role in combined arms opera­
tions and is, therefore, integrated into division-level 
tactics. Physical countermeasures capability of the So­
viet division includes artillery and rocket forces; 
motorized rifle or tank forces; and supporting aviation, 
airborne, and air assault units. 

The Soviets also have special operations forces 

UHF radio links for strike control would be jammed by the 
mobile basket-antenna jammer unit. 
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trained for combat sabotage (diversiya) behind enemy 
lines. Specifically, their mission is to disorganize the 
rear area-destroying such strategic objectives as nu­
clear and key governmental and military facilities. 

Deception and Electronic Protection 

The last component of REC concerns self-protection 
of Soviet command and control through what they call 
maskirovka-a complex word for which there is no En­
glish equivalent, but which ncompa ses the element • of 
active and passive masking, camouflage, concealment, 
and deception. The Soviets classify it as an art that 
requires imagination and resourcefulness, tailored for 
each situation, varying in time, place, and nature. 

It embraces traditional forms of artificial camouflage, 
such as netting to screen communications facilities, 
equipment , and weapons from air reconnaissance and 
trike aircraft. This screening method may also extend 

to the use of metal nets, mats, felled trees, or brushwood 
between Soviet troops and our sensors. This mask­
irovka technique tends to negate visual or night-vision 
instruments as well as radars. Such screens absorb elec­
tromagnetic energy and block viewing. 

Maskirovka may also be employed by simulating ac­
tivity where there is none. Through use of dummy and 
decoy equipment, almost any object-tanks, artillery, 
aircraft, command posts, even entire dummy installa­
tions, such as an airfield-may be constructed and made 
to appear active. 

Another physical protective measure is smoke 
(dymovya maskirovka). Based on their World War II 
petformance, we can expect the Soviet to use artificial 
smoke generators to create clouds of moke or fog to 
conceal objects and activities, e.g., river crossings. No 
doubt they are aware that smokescreens may also de­
grade the effectivene s of antitank guided mi sile and 
la er-guided munition , as well as interfere with in­
frared television night vi ion, and night reconnais­
sance instruments. 

Terrain masking (maskiruyushchiye svoystva mes­
tnosti) is another technique used by Soviet troops to 
provide protection from visual reconnaissance and elec­
tronic detection. By plotting fields of invisibility on 
contour maps, field commanders can pick an appropri­
ate route of march or axis of attack that maximizes the 
use of natural cover and camouflage. 

Electronic deception or antiradar jamming camou­
flage (maska-pomekha) is accomplished by use of cor­
ner reflectors that produce flickering luminous blips on 
an enemy radar screen. Nearby troops or command 
control and communications facilities would ideally re­
main undetected by ground and airborne surveillance 
radars. Additionally, floating corner reflectors and low-
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power active emitters may be used to simulate radar 
echoes of bridges. 

Another tactical defensive measure is the use of com­
munications deception. Tied into the combat operations 
plan, this REC application may be imitative or manip­
ulative. The Soviets call this radiodezinjormatsiya 
(radio deception), carried on to mislead by propagating 
false information about troop dispositions, intentions, 
and capabilities. They may intrude on US and allied 
radio nets with imitative voice transmissions, what we 
would call nuisance intrusions, or they could simulate 
radio traffic in their own language for the benefit of our 
ears-what we call manipulative deception. 

Radiomaskirovka, on the other hand, refers to a wide 
range of operations security techniques-techniques 
such as counter-reconnaissance and ECCM, directed 
toward hindering US and allied signals intelligence-col­
lection efforts. While physical destruction of ajammer is 
regarded as important CM technique, more traditional 
techniques would include the use of varying signals and 
call signs, alternate use of different radars, skip echelon 
communications, and using high-ground and directional 
or remote antennas to reduce exposure. For example, 
the use of highly directional VHF antennas for Soviet 
weapon system command and control permits VHF 
jamming of an opponent's emitters without jamming 
their own. We know that Soviet radio operators are 
thoroughly drilled in the use of their equipment and its 
built-in ECCM features; air defense radar operators 
receive regular training in both chaff and active jamming 
environments. They seek to minimize the electronic 
warfare vulnerability of their C' systems by equipment 
redundancy, operator enforcement of signal security, 
and use of alternate subsystems. Radio silence is stan­
dard operating procedure. Landlines, couriers, flags, 
and flares are reportedly emphasized. 

In summary, we conclude from various unofficial 
sources-including Soviet military writings-that Sovi­
et technicians have an excellent grasp of the theory and 
use of the four main measures of REC: reconnaissance 
and acquisition, electronic attack, integrated firepower, 
and the means to protect their own control communica­
tions while under attack. To what extent this REC doc­
trine has been fully translated into today's deployed 
systems is only partially known. Western military spe­
cialists believe it probably will become fully apparent 
only with the outbreak of a major war involving the 
Soviet Union. ■ 

Three types of antiradar jamming camouflage corner reflectors, 
which produce misleading blips on a radar screen . 
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By deploying with its ground forces a wide array of antiaircraft defenses, the USSR since the 1960s 

has been able to alter the role of its tactical air forces from defensive to offensive operations. 
While still in a state of transition, there seems little doubt about the ultimate objective . . . 

BY LT. COL. KERRY L. HINES, USA 

In addition to the missiles mounted on the three weapons 
stations, these Flogger-B (MiG-23MF) fighters have a twin­
barrel 23-mm gun. 

SINCE the late 1960 Soviet aviation ha changed 
dramatically wit h the introduction of a large num­
ber and variety of ophist icated helicopter and 

third-generationjet aircraft. Soviet aviation has become 
a major strike force, capable of executing diverse mis­
sions under any weather and tactical conditions, and has 
attained the capability to conduct ustained operations 
in a protracted nonnuclear conflict. 

The changes in Frontal Aviation are more significant 
than those made in other components of Soviet aviation. 
Frontal Aviation has lost much of its former, almost total 
focus on def en ·ive air operations and has attained ignif­
icant deep-penetration and conventional strike capabili­
tie . Thi reorientation ha been facilitated in part by 
the depl0yment of a wide array of mobile and semi­
mobile air defense missile and gun systems with the 
ground forces. The reorientation of Frontal Aviation has 
also obviated earlier Soviet reliance on nuclear medium­
range ballistic missiles for strikes against an opponent's 
nuclear delivery systems, command and control facili­
ties, and airfields. 

Emphasis on Air Superiority 

The shift to an offensive orientation in Frontal Avia­
tion operations brought new Soviet emphasis on the 
early achievement of total air superiority. Recent arti-
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des in prominent Soviet military journals indicate a 
strong interest in air superiority as a prerequisite to the 
successful employment of the tremendous offensive ca­
pability of Frontal Aviation. 

The heavy emphasis on the early achievement of air 
superiority is based, to a considerable extent, on Soviet 
experiences during the Great Patriotic War (World War 
II). The Soviets lost more than one-third of their air 
assets-many aircraft were destroyed on the ground­
during the first few weeks of the war. Consequently, they 
were unable to mount effective air operations for more 
than a year, until late 1942. Marshal Kutakhov, Chief of 
Staff of the Soviet Air Forces, writing in a Soviet mili­
tary journal, described a valuable lesson: 

The experience of the War verifies that the achievement 
of air superiority is the necessary and obligatory condi­
tion for the attainment of success in operations and a 
war. Having secured it, aviation will be able to concen­
trate its principal forces on the support of ground and 
naval forces. 

The principal means for achieving air superiority is 
strong offensive action aimed first at destroying the 
enemy's airpower and then hi air defense cap:: bility. _ 
The Soviet-preferred method of destroying an oppo­
nent airpower i mas ive urprise strikes on airfi Ids. 
Their own wartime experiences are reinforced by their 
examination and evaluation of air actions in postwar 
"local" conflicts. A Soviet journal. noted, 

During the 1950s-1970s there has not been a single local 
conflict in which modern [for their time] combat aircraft 
and air defense means have participated, that has not 
included aviation strikes on the enemy's airfields . Such 
strikes proved to be, for example, the decisive influence 
on the outcome of the 1967 "Six-Day" War in the Middle 
East. 

Importance of Surprise 

Despite the new factors that impact on the planning 
and conduct of airfield strikes, such as electronic war­
fare improvements , "surprise continues to play the deci­
sive role" in the successful execution of such strikes, 
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The most formidable Soviet fighter, the Su-24 or Fencer, 
is a ground attack aircraft carrying pilot and weapon 
system officer. 

according to the journal article . Surprise can be attained 
by selecting a propitious time for the strike, conducting 
the flight (approach) in secrecy, and attacking from the 
direction which the enemy considers as presenting the 
least danger. Night strikes or strikes during periods of 
heavy overcast are preferred because of the limitations 
on visually directed air defense systems. 

In a Soviet study of six World War II and postwar 
surprise air operations (supposedly based on foreign 
press materials), the authors state that the most signifi­
cant factor ensuring "the element of surprise in the 
operations was the choice of the time of attack ." The 
authors further pointed out that successful attacks were 
u. ually made "in lhe morning hours before hol idays 
ju t bei re a weekend r on a weekend . giving the 
att.ac ke r a cons iderab le moral-psychologica l adva n­
tage." 

The same study divided the measures that ensure 
surprise into these four categories: 

• Concealment of preparations and time of the strike . 
• Increasing the level of Air Force combat readiness. 
• Reducing the time that aircraft (helicopters) are in 

the effective zone of air defense weapons. 
• Improving the tactics of air operations in delivering 

a strike. 
The route to and from the target should, ideally, avoid 

the enemy's air defenses; however, this will not always 
be possible. When hostile air defenses must be over­
come , deception tactics will be employed to mask the 
true intentions of the strike force; electronic warfare 
measures will be used to cause maximum degradation to 
the enemy's early warning capability-particularly to 
confuse command and control personnel and prevent 
them from making valid estimates of the intentions , 
strength, and attack objectives of the strike force; and a 
secondary force will precede the main strike force by 
one to two minutes to blast a corridor through the air 
defense network. 

Thi s secondary force may consist ofup to one-third of 
the strength of the attacking forces, to ensure the free 
passage of the strike groups. However, the main strike 
force must have a force ratio of at least 1: I to the enemy 
in the target area. Only such a force ratio will ensure the 
full destruction of enemy aircraft at the des ignated tar­
get area (airfield). 

Appropriate ordnance for an airfield strike, according 
to Sovietjournals, includes: concrete-piercing bombs to 
destroy runways and taxiways; fragmentation bombs to 
destroy unprotected aircraft and cause personnel casu­
alties; and medium high-explosive bombs to handle 
other targets. 

Air Defense 

The experiences of "local wars" in the 1950s-1970s 
ai so show vast increases in air Jde nse ca pabilit ie s, 
which must be destroyed for the effective employment 
of aviation. As an example of air defense capability, a 
Soviet military journal author notes, during the 1973 War 
in the Middle East , Israel lost 105-107 aircraft in the 
course of eighteen days , ninety-nine percent of which 
were shot down by ground-based air defenses. Of the 
total number of Israeli aircraft lost to ground fire, eighty 
percent were downed by surface-to-air missiles. 

Weak a ir defenses can be overcome by massive 
employment of av iatfon using dense , echeloned, mutu­
ally supporting fo rmations. Strong air defenses, particu­
larly those equipped with guided missile syst ems, 
should be attacked by small, echeloned groups of air­
craft, operating at the lowe l possible altitude. The 
exposure time of the attacking aircraft to the enemy 's air 

MiG-21PF aircraft, Fishbed-Ds, have no gun, but carry a variety of external ordnance and have enhanced all-weather capability. 

AIR FORCE Magazine / March 1982 93 



The author, Lt. Col. Kerry L. Hines, USA, is currently 
assigned as a military analyst with the Defense 
Intelligence Agency He has served extensively with air 
defense units and is a graduate of the Army Command 
and General Staff College. A student of Russian language 
and Soviet affairs , Colonel Hines holds a BS in civil 
engineering from VMI as well as an MEd in Soviet Area 
Studies from Southwestern Oklahoma State University, 
among other educational accomplishments. 

defen e · mu ' t be kept to a minimum. In this respect. 
airfield mu ' L be ituated as close a · possible tO the front 
line. Also of increa ·ing impo rtance i the devel pmcnt 
of bomb and mi sile that a llow airc raft to execute .i 
strike against an air defense system without approach­
ing "to a close, dangerous distance from the air defense 
weapons." The strike force must also be supported by 
the intensive jamming of all types of radio-electronic 
equipment of the enemy air defense systems. 

Air Superiority and Flexibility 

The advantages of establishing air superiority, espe­
cially early in a conflict, are multifold. First, as Marshal 
Kutakhov pointed out, it allows the concentration of the 
principal aviat ion force on offensive operation . . During 
th Grea t-Palrioti War. Soviet interceptors were some­
time employed in ground upporl rol . a secondary 
mi ion for modern Soviet inter ep tor · . However 
unlike the World War I I-era aircraft. many f the modern 
Soviet intercept0r • are dual- apable aircraft. The 
release of these aircraft from defensive missions dramat­
ically increases offensive air capabilities. Second. air 
superiority allows greater flexibility in the conduct of 
offensive air operations. 

One Soviet technique of tactical air employment dur­
ing the war, after they had achieved at least air parity 

with the Germans, was the use of armed reconnaissance 
flight · (s1•obod11aya nkhota) in the enemy 's rear area 10 
di rupl re upply operation. and Lroop movemerits. In 
practically every one of their recent major la tical exer­
cises the Soviet have employed he licopter. in air­
mobil , fire support . and antiarm r roles. In variably, 
the he li copters are commit1ed nly after air up riority 
ha be 11 establi hed. 

There may also be other factors which the Soviets 
perceive as demanding their early establishment of air 
superiority. Until very recently, Soviet interceptors 
operated only under the direct control of a ground inter­
cept controller. The vulnerability of such a system to 
electronic countermeasures and the limitations of the 
y Lem to hand le imultaneou ly a la rge number of air 

threat , a re obvious. A second necessity fore tabli hing 
air ·uperiorit·y could well be the omplication in air ·pace 
management that the rapid expan ion of air and air 
defense assets has created. Western armed forces have 
·truggled for some time with th air pace management 
problem, applying variou procedural and l chnical 
innovations in search of a ·olution. Y t, despite lhe:e 
effort , a considerable number of aircraft are "lo ·1" to 
their own ground air defense systems in practically 
every major exercise. 

The major modernization and restructuring program 
that has been applied to Soviet aviation since the late 
1960s has had a dramatic impact. Frontal Aviation. the 
major beneficiary of the program. ha changec.l il • orie n­
tation from primarily defen ive I offe n ·ive operali ns. 
There are indicat ions, however, thal rontal Aviation is 
still a force in transition, seeking to match the capabili­
ties of it · per onnel with those of its new equipment. 
Whil new employment oncepts are being discus ed in 
Soviet j0urna.l and te ted in tactica l xe rcise . oviet 
aviation has already made a strong commitment to one 
concept-the early achievement of air superiority. ■ 

Principal Frontal Aviation Air Assets 

TYPE NUMBER• ROLE COMBAT RADIUS** DEPLOYED 

Aircraft 
Su-7 Fitter-A 165 Air Support 120-300 miles 1959 
Su-17 Fitter-C/D/H 640 Air Support/Interdiction 225-400 miles 1971 
Su-24 Fencer-A 370 Interdiction 200-300 miles 1974 
MiG-21 Fishbed-C/D/F 850 Interdiction 125-375 miles 1956 
MiG-21 Fishbed-J/K/UN 1,000 Air Superiority/Support 300-400 miles 1968 
MiG-21 Fishbed-H 250 Reconnaissance 300-400 miles 
MiG-23 Flogger-BIG 900 Air Superiority 250-600 miles 19n 
MiG-25 Foxbat-8/D 170 Reconnaissance 500-700 miles 1970 
MiG-27 Flogger-D 400 Air Support/Interdiction 300-400 miles wzs 
Yak-28 Brewer•D 175 Reconnaissance 300-550 miles 19&2 , 
Yak-28 Brewer-E 20 ECM (dedicated) 350-600 miles 1970 
An-12 Cub-C 5 ECM/ELINT 300-1,000 miles 

Helicopters 
Mi-2 H@plite 300 Airlift/Air Support 50-100 miles 1961 
M1~4 Hg,und-A 170 Airlift (being replaced by Mi-8) 7!H0G rmiles 1953 
Mi-4 H0und-€ 30 ECM/ELINT 75-100 miles 197? 
Mi-6 Ho0k 380 Transport/Heavy Lift 150-300 mites 1957 ; 
,Ml-8 Hlp-8/C/E 1,600 Airlift/Air Support ise--200 miles 1967 
Mi-24 Hind-MC/DIE 750 Air Support/Airlift 5~2·25 miles 1972 

• Numbers are approximate 
h There is considerable variation of combat radius figures among various unclassified sources Also, the combat radius will vary considerably due to load and flight pattern 
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BY JOHN W. R. TAYLOR, Editor, JANE'S ALL THE WORLD'S AIRCRAFT 

Bombers and Maritime 
New Bomber Programmes 

A single reconnaissance photograph has at last been 
decfasslfled to conf irm Lhat lhe So•lel Union is develop• 
ing new manned penotretlng,bcmbers to match USAF's 
projected B·1B through the remaining years of this cen• 
tury. Taken ever the lllght test centre at Rarnenskoye, on 
November 25, 1981, lh.e photograph shows a largo varl• 
able-geometry bomber parked near two Tu-144 super­
sonic airliners Direct scaling of size could be mislead­
ing, and lack of clarity prevents detailed description of 
the new bomber. However, it appears to be about 180 ft 
long, ma~lng it 20¾ larger than the B•1 and nearly 40% 
bigger than the currently operat,onal Tupolev 'Backfire'. 
Any !mpression I hat It is simply a scale-up of 'Backfire' 
wou ld be dangero11s, The new bcmua, Is sl1uw11 1.:i have 
ts horizontal tall surlaces mounted al the Intersection of 
the dorsal fin and main fin The fixed root panel of each 
wing seems to be long and very sharply swept, like lhe 
inboard section of the Tu-144's delta wing. This could 
suggest an engine installation resembling that of the 
airliner rather than 'Backfire', although this is pure con­
jecture. 

The DoD commented in its 1981 document on Soviet 
Military Power that "Evidence would indicate that the 
Soviets are in the process of developing a new long­
range bomber, and possibly a strategic cruise missile 
carrier." We now have an idea of the form of the bomber. 
Unofficial sources have suggested that ii might have an 
over-large! dash speed of Mach 2.3 and an unrefuelled 
range of 8.400 miles. 

Beriev M-12 (NATO 'Mail') 
The fact that this 1960-vintage maritime patrol aircraft 

continues lo hold all 21 FAI records listed in Class C3 
Group II for turboprop amphib ians, and all 19 Class 02 
Group II records for turboprop flying-boats, IS both a 
tribute to its own queliUes and a reminder of its unique• 
ness Except for the Japanese Shin Meiwa PS-1, and a 
few ancient piston-engined Beriev Be-6s believed to 
serve still with the Chinese Naval air arm. 'boats have 
glvon way 10 shoro-based aircraft and helicopters 
througnout the World. Of 100 M-12s believed to have been 
bu il t, nbout 80 operate from coastal bases.of the Soviet 
Northern and Black Sea fleets, for antisubmarine and 
surveillance duties out to some 230 miles from shore 
Payloads of up to 10 tons have been carried by these 
aircraft under record-flying conditions. 
Power Plant: two lvchenko Al-20O turboprop engines; 

each 4,190 shp, 
Dimensions: span 97 fl 6 in, length 99 ft O in, height 2211 

11½ in, wing area 1,130 sq fl . 
Weight: gross 64,925 lb. 
Performance: max speed 378 mph, service ceiling 

37,000 ft, max range 2,485 miles. 
Accommodation: crew of five. 
Armament and Operational Equipment: variety ol 

weapons and stores for 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 'thim­
ble'; MAD (magnetic anomaly detection) tail-sting. 

AIR FORCE Magazine / March 1982 

Ilyushin 11-38 (NATO 'May') 
Surveillance and reconnaissance are the basic duties 

allotted by the Soviet Navy to the crews of its 60 or so 
11·38s. The airframe was developed from that of the 11-18 
airliner in the same way that lhe US Navy's P-3 Orion was 
based on the Lockheed Electra. Its lengthened fuselage 
retains few cabin windows , Added equipment includes a 
large radome under the lorward fuselage and a MAD tail­
sting, with an Internal weapon/stores bay oft of the 
radome.To compensate for the effect on the CG poa1tion 
of these changes, and equipment inside the cabin, the 
wing had to be moved forward. 

11-38s are encountered frequently over the Atlantic and 
Mediterranean, together with longer-reng·e Tu-142s. A 
So•lel Treaty of Friendship and Co-operation, signecl 
wlth lhe People's Democratic Republic of Yemen ,n Octo• 
ber 1979, permits patrols over the Indian Q~n from a 
base in tha.l co.untry. Also to be seen are the first tnree of 
six ll-38s ordered for No, 315 Squadron of the Indian 
Navy, based at Oabolim, Goa. 
Power Plant: four lvchenko Al-20 turboprop engines; 

each 4,250 ehp. 
Dimensions: span 122 ft 8½ in, length 129 ft10 in, height 

33 ft 4 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') 
At the time of the abortive SALT II discussions, the 

Soviet delegation listed only 43 M-4s among the heavy 
bombers available to Dalnaya Avialsiya, their long-range 
air force. A further 31 were then configured as in-flight 
refuelling tankers to support the '8oar-B son ' attack 
force, with an internal probe-and-drogue hose-reel unit 
which makes them equally compatible with 'Ba.ckflre'. 
Under SALT II proposals, the tankers would have been 

Beriev M-12 (NATO 'Mail') 
(Swedish Air Force) 

Myasishchev M-4 (NATO 'Bison-8') 
undergoing simulated decontamination 
after exposure to nuclear fallout 
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Tupo/ev Tu-16 (NATO 'Badger-F') 
and (foreground) USN F-4 Phantom II 

(US Navy) 

Tupo/ev Tu-22 (NATO 'B/inder-C') 
(Royal Danish Air Force) 

Tupolev Tu-22M!Tu-26 (NATO 'Backfire-B') 
(Swedish Air Force) 
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given functionally related observable differences 
(FRODs) indicating that they could not perform the mis­
sion of a heavy bomber. Whether or not this has been 
done, the DoD suggests that the bomber/tanker mix has 
remained as ii was. Bearing in mind that the prototype of 
the strategic bomber version flew in 1953, making it only 
one year younger than the original B-52, and that the M-4 
carries only tree-tall bombs, there seems little likelihood 
that the Soviets would ever consider ii worthwhile con­
verting the tankers back into bombers. 'Bison' has 
already disappeared from the Pen tagon listing of types 
operatlon!il wllh lhe Soviet Naval Air Force. (Data tor 
'Bison-A' slrateg!o bomber follow.) 
Power Plant: lour MlkullnAM-3D'l urbojet engines; each 

19,160 lbs 
Dimensions: span 165 fl 7¥2 in, length 154 fl 10 in. 
Weight: gross 350,000 lb, 
Performance: max speed 620 mph at 36,000 fl, servi ce 

ceil ing 45,000 ft, range 4,970 miles at 520 mph with 
more than 12,000 lb of bombs, max unrefuelled com­
bat radius 3,480 miles, 

Armament: Ian 23 mm guns in twin-gun turreIs above 
luselago lore and all of wing, under fuselage fore and 
aft or weapon-bays, and In tail. Three weapon-bays In 
cenI1e-lusalege. 

Tupolev Tu-16 (NATO 'Badger') 
Although this twin-jet strategic bomber was first flown 

30 years ago, it remains a major component of both the 
Dalnaya Aviatsiya bomber force and the Soviet Naval Air 
Force. II also equips the main heavy attack units of the 
Egyptian Air Force. and continues in production as the 
H-6 al Xian in China, as the carrier for that nation's 
atomic bombs. Western intelligence sources ~ppear to 
have raised considerably their estimates of Ih0 numbors 
still operational in the USSR DoD's Soviet Military Power 

document comments that "Tho 600 inIerme·c:11ate-range 
Tu-16 and Tu -22 aircraft represe.nt as gl)ilice!ll capabil ity 
lor use In IheaIor strike operations"' by the DA, adding 
lhel the Tu-16 ls by lar the most rur1rnrous•alrcrafl In the 
force. Earlie r, the same source states that "The prime 
strike force of Soviet Naval Aviation consists of over 300 
twin-jet 'Badger' and 'Blinder ' aircraft which are fitted to 
carry one or two ol several types or anliship cru sa mis­
siles wllh 'standoff' rMges varying lrom 90 10 over 300 
km, Some missiles have variable fllghl paths and various 
homing techniques to help penetraIe ship defenses. All 
I hose missiles.are assessod to car,y either a nuctearor a 
high explosive warhead of about 1,000 lo 2,000 lb •.. In 
addl1lon to nava l alrcrall armed with antish1p missiles, 
cortaln 'Bear· and 'Badger ' bombers or Spv el Long 
Range Aviat on can be used lor auecks agalnsI ships, 
and these a)rcrall regularly parliclpaIe In naval exer• 
cjses."' Tho DA bombers are supporl&d by a small num• 
bar of Tu-16 lan~era, more than 90 ot various lltirsions 
equipped for ECM duties, and 15 tor reconnaissance. 
Naval units have about 70 tankers, and 40 reconnais­
sance and ECM models. The various current versions are 
identified by NATO as follows: 

Badger-A. Basic siraIegio jel bomber, able to carry 
nuclear or conven tional lree•fall w&apons Crew of 
so\/an , Gia.zed nose, will) ·small und&rnose radome. 
Armed with sovon,23 m(ll guns. Some equipped as In­
t11gt,t refuell ing tankers, using a un ique wlngl p-I0-wlng­
tip 1rensfer teohnlqua. Nine supplied to lr\lG· 

Badger-C. Anllshipplng version. first shown in-1961 
AvlaIlon Dey tlypasl , with 'Kipper' winged missile carried 
under lusalege, Wide nose radome, in place 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
tuselage. 

Badger-E. Similar lo 'Badger-A' but with cameras in 
bomb-bay. 

Badger-F. Basically similar to 'Badger-E' but with elec-

Ironic intelligence pod on pylon under each wing. 
Badger-G. Similar to 'Badger-A' but filled with under­

wing pylons for two rocket-powered air-to-surface mis­
sfles (NATO 'Kell ') which can be carrled too range great• 
er lhen 2,000 miles. Majority serve wllh an tlsh fpp ng 
squadrons of the SOvlel Naval Al r Force. One pho­
tographed by pilol or Japanese F-86F n 1977, about 50 
miles norlh ol Noto Peninsula. carrying a new mlsslre 
(NATO 'King lfsh') on port underWlng pylon; othors seen 
subsequenlly with a ' i<lngllsh ' under each wing, 

Badger-G modified. Specially equipped came, for 
'Klngllsh ' aiMo-surlace missiles. of wh ch first ph0I0-
graph - released. by Swedish Air Force, in m d-1981 
Large radome, presumebty assoc aIod with mlssUe oper­
atlon,,under cenIre-fusatage. Device mounted oxternnlly 
on glazed nose m ght help 10 ensure correct altitude ol 
Tu•18 during missile launch. 

Badgar-H. Stand-off dr escorl ECM aircraft. wlth prl ­
m;,ry !unction or chaff dispensing, The chaff dispensers 
""' probably lo,;,alod In lhe weapons-bay area. Hatch aft 
or weapons-bay. lwo teardrop radomes, lore-and all of 
weapons-bay. Two blade anIennae ah Of weapons.-bay, 

Bndger•J. Specialised ECM Jamming aircraft, wllh al 
roast some of lhe equipmeni located In a canoe-shape 
radome protruding from lnslde lhe weapons-bay. 

Badger-K. Electronic reconnaissance varlanL TWo 
toariliop radom&s, lnsid& and forward or w!fapons-bay. 
(Dato /or 'BadQilr-A' follow.) 
Power Plant: two Mikulin RD-3M (AM-3M) turbojet 

engines; each 20,950 lb st. 
Dimensions: span 108 Ii 0 Y.1 in, leoglh 114 fl 2 In, he ghI 

35 h 6 In, wln.9 area 1,772.3 sq fr. 
Weights: emply 82,000 lb, normal gross 168,730 lb. 
Perlo,mance: max speed 616 mph al 19,700 fl . service 

celling 40,350 II. range 3,000 mfles wllh 8,36010 bomb 
toad, max unraluelled combal ladlus 1,600 miles. 

Armament: s.even 23· mm guns, fn lwln,gun lurrels 
above lront fuselage. under rear fuselage. and In tail, 
w th single gun on Slarboar,d side of nqse. Up to 19,800 
lb ot bombs In lnlernal weopons,bay, 

T~polev Tu-22 (NATO 'Blinder') 
As tile Soviet Unlon'.s first operallonal -supersonic 

bomber, the Tu-22 caughI th annention or lheworld press 
whon h made a.surprise appearance at lhe 1961 Aviation 
Day display in Moscow, However, production was limited 
to about 250 aircraft. Of these, about 125 are said to 
remoin operational with medium-range units ol Dalnaya 
Avlate:i1ya, plus about a dozen for reconnaissance duties. 
The Soviet Navy has around 40 for maritime reconnais­
sance and ECM dulles, oased mainly in lhe Southern 
Ukraine and Estonia to protoot Ihe sea approaQhtlll lo the 
USSR. Verslons ldentllfed by NATO reporting names are 
as follows; 

Blinder-A. Original reconnaissance bomber version, 
with fuse lage weapons-bay for free-fall nuclear or con­
ventional bombs Limited production only. 12 supplied to 
Iraq. 

Bllndor·B. Similar 10 'Blinder-A' but equlppe,d to carry 
oir•lo•surface missile (NATO 'Kitchen') recessed In weap­
ons-bay, La,gor radar an·d par1ially-retrecI11ble fllght 
refuelling probe on nose, Majorvers 011 for Dalnaya Avl ­

ats ya 20 serve wllh Libyan Air Force. 
Blinder-C. Maritime reconn aissance version, with six 

camera windows in weapons-bay doors. New dielectric 
panels, modifications to nosecone, etc , on some air­
craft suggest added equipment tor 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 wilh eflerburning. Lip ol each 
Intake I~ exlended forward for Iake-o!f, creating annu­
lar slot through wh l~h addlllonal air is ingested, 

Dlmen•lons: span 90 It 101"1 rn, length 132 ft 11 1'.! In, 
height 35 fl 0 In 

W&ight: gross 185,000 lb. 
Performance : max speed Mach 1.4 at 40,000 fl, service 

ceHlng 60,000 ft, max unrelue lled combat radius 1,925 
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 'Backfire') 

More than 150 of these elegant twin-turbofan variable­
geometry bombers are operatlonol , wit~ produo!lon 
conllnulng at a nominal rate of 30 a year. Abo~I hall serve 
wilh medium-range bomber squadrons of the SosfoI 
Strategic Nuclear Forceo opposing_ NATO in Europe and 
overt he Allant!c The ott,ersare deployed by Soviet N11vaJ 
Aviation In II marilime rofo, wh)ch caused the DoO 10 
comment: "There is increasing 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 lhe resupply of Europe. They can concen-
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trate aircraft, coordinate attacks with air, surface. or sub­
marine-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 the Far East of the USSR. 

Western defence agencies seem rm~rr1.red to accept 
lhe designation Tu-22M by which Soviet delegates lo the 
SALT II discussions referred lo lhis aircrafl ; bul ii mighl 
be premature to forget that DoD used Tu-26 in all pre­
vious references to 'Backfire'. Controversy concerning 
the aircraft's range has ended. Both range and payload 
are now admitted to be comparable with those of 'Bison', 
and there is no longer any point in leaving the in-flight 
refuelling nose-probe at home when flying 'Backfire' 
over international waters. This seems to have been done 
to stress the claimed peripheral/theatre range capability 
which would have excluded the aircraft from SALT II 
restrictions~ Few places in North America are beyond its 
reach, and the Naval model greatly increases the 
capability and extends the range at which strike aircraft 
can attack Western surface forces such as aircraft carrier 
or amphibious battle groups 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 

Backlire-B. Extensively redesigned, with increased 
span and with landing gear pods eliminated except for 
shallow underwing fairings, no longer protruding 
beyond th e trailing-edge , Main wheels retract inward 
into bottom of intake trunks (Data for this version fol­
low.) 
Power Plant: two unidentified engines, reported to be 

uprated versions of lhe 44,090 lb st Kuznetsov NK-144 
afterbuming turbofans used in the Tu-144 supersonic 
transport Optional in-flight refuelling nose-probe. 

Dimensions: span 113 fl spread , 86 fl swepl ; length 132 
fl; height 33 ft. 

Weight: gross 270,000 lb, 
Performance: max speed Mach 2 al high altitude, Mach 

0,9 al low altitude, max unrefuelled combat radius 
3.400 miles. 

Armament: lwin 23 mm guns in radar-directed tail 
mounting Nominal weapon load 26.450 lb Primary 
armament of one 'Kitchen · air-to-surface missile semi­
recessed in underside of centre-fuselage . 'Backfire ' 
can also carry the full range of Soviet free-fall nuclear 
and conventional weapons, and many Naval aircraft 
photographed since 1978 have carried multiple racks 
for external stores under the front of their air intake 
trunks, Soviet development of decoy missiles has been 
reported, lo supplement very advanced ECM and 
ECCM 

Tupolev Tu-95 and Tu-142 (NATO 'Bear') 
When the prololype of Tupolev's four-turboprop strate­

gic bomber lirsl flew in lhe lale Summer of 1954, lhe 
switch to turbojets for high-performance aircraft was 
well under way. Nobody would have predicted lhal the 
lype would still be in production 28 years later, or thal 
developed versions would provide such important ele­
ments of bolh the long-range strategic air force and the 
Naval Aviation service, A total of 113 Tu-95 bombers was 
declared as the backbone of Dalnaya Aviatsiya's slralegic 
bomber force al the time of lhe abortive SALT II talks 
Naval Tu-142s, being employed only tor reconnaissance 
and anti-submarine warfare. and being observably differ­
ent from lhe DA bombers, were excluded from SALT 
bargaining , There are about 75 of them Operating from 
places like Cuba and Angola, lhey have demonstrated 
their capability of covering the North and South Atlantic 
from the Mediterranean approaches westward to the US 
east coast, and southward lo 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 firsl-line service for so long Their high speed, 

Fighters 
New Fighter Programmes 

Soviet Military Power hints that 'A number of new 
interceptor aircrafl types could enter the [Soviet] air 
defense force over the next decade", adding I hat "Soviet 
research and development most likely will emphasize 
lhe development of look-down/shoot-down systems 
designed to be able lo operate above their intended 
targets, identify and track them against lhe cluttered 
background of the earth and fire missiles capable of 
functioning in the same environment. " As such a fighter 
syslem is already known to exist, in the shape of the 
'Modified Foxbal', this is logical but gives Ii Ille indication 
of how far the Soviets have progressed in their widely-
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exceeding that once considered possible for propeller­
driven aircraft, eclipsed the contemporary four-jet 
Myasishchev M-4. Their size and payload potential 
enabled them to accommodate the largest air-to-surface 
missiles and radars thal have yet been carried by opera­
tional aircraft. Thus , the six major versions identified by 
unclassified NATO reportinq names, as follows, include a 
variety of sub-types, with ever-changing operati onal 
equipment: 

Bear·A~ Basic long-range strategic bombe.r, first flown 
in lhe late Summer of 1954. Chin radome. Internal stow­
age for two nuclear or a variety of conventional free-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 

Bear-8. As 'Bear-A' bul 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 flighl refuelling nose probe, and, some­
times, a streamlined blister fairing on th e starboard side 
of the rear fuselage Some 'Bears· are equipped to carry 
'Kitchen' air-to-surface missiles. One was photographed 
in 1978 with a pointed canister under each wing, presum ­
ably for air sampling, 

Bear-C- Third strike version . with ability to carry 'Kan­
garoo ·, firs! observed near NATO ships in 1964, Differs 
from 'Bear-8' in having a streamlined blister fairing on 
each side of its rear fuselage 

Bear-D, Id entified during harassment of US Coasl 
Guard icebreakers in the Soviet Arctic in 1967, this was 
the first version fitted with X-band radar in large bli ster 
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 dislant 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 lips of IJilplane I-band tail­
warning radar in enlarged fairing at base of rudder. 
About 50 serve wilh Sovie! Naval Air Force. 

A 'Bear-D' photographed in lhe second half of 1978, 
after intercep) by US Navy Phanloms, had in place of the 
normal tail turret and assoc18tttd radome a faired tail 
housing special equipment 

Bear•E. Maritime reconnaissance bomber. Generally 
as 'Bear-A' but with rear fuselage blister fairings and 
refuelling probe as on 'Bear•C ' Six or seven camera 
windows in bomb-bay doors, 

Bear•F. Much-refined antisubmarine version, identi­
fied in 1973 Smaller X-band radar fairing, further for­
ward lhan lhat of 'Bear-D' Large blister fairings absenl 
from rear fuselage Lengthened fuselage forward of 
wings, with shallow undernose radome on some aircraft 
only. Enlarged fairings aft of inboard engine nacelles on 
a few early aircraft , to improve aerodynamics; later 'Fs' 
have standard size nacelles Armament reduced to two 
guns, in tail mounling , Two stores bays in rear fuselage, 
one replacing ventral gun turret. Bulg ed nosewheel 
doors, over larger or low-pressure tyres. About 30 opera­
tional in 1981, with produclion continuing to balance 
attrition of 'Bear' force 

Individual aircraft photographed by NATO intercep­
tors, over international waters. during the past two years 
have displayed significant new equipment configura­
tions additional to those listed- They include an uniden­
tified projection from lhe rear of the fin lip of a 'Bear-F", 
Power Plant: lour Kuznelsov NK-12MV turboprop 

engines ; each 14,795 ehp 
Dimensions ('Bear A'): span 159 fl O in, length 155 ft 10 in, 

heigh! 39 It 9 in . 
Dimensions ('Bear-F'): span 167 It 8 in, length 162 fl 5 in , 

height 39 fl 9 in, 
Weight ('Bear-A'): gross 340,000 lb 
Weight ('Bear-F') : gross 414.470 lb 
Performance ('Bear-A'): max speed 575 mph at 41,000 

fl, range 7,800 miles wilh 25,000 lb of bombs, max 
unrefuelled combat radius 5,150 miles 

reported development of air-superiority fighters in lhe 
class of the USAF F-16 and US Navy F-18. 

One lype said to have been under flight test at 
Ramenskoye since 1979 is described unofficially as a 
twin-fin twin-engined single-seater comparable with the 
F-18, wilh wide-chord fixed wings embodying large rool 
extensions, The aircraft's T-0 weight is said to be in the 
25,000 lb class. giving an optimum lhrust:weight ratio of 
t2:1 in combat. Armament is said to include a 30 mm gun 
and up lo eight air-lo-air missiles, with look-down/shoot­
down radar capability Max level speed has been esti­
mated as Mach 2 3 at heigh I, Mach 1.2 al sea level, with a 
max combat radius of 575 miles. This aircraft is illus-

Tupolev Tu-142 (NATO 'Bear-O') 
(Royal Air Force) 

Provisional drawing of single-seat twin­
jet fighter, said to have been under flight 
test at Ramenskoye since 1979 
(Pilot Press) 
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MiG-21MF (NATO 'Fishbed-J') 

MiG-21bis of Finnish Air Force 

MiG-23MF (NATO 'F/ogger-B') (Tass) 
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!rated by a provisional three-view drawing in the ourrenl 
Jane's, lnsu!f1 olent information is available to produce a 
worthwhile drawi ng o f a se cond f igh ter seen at 
Ramenskoye, with variable-geometry wings 

MiG-21 (NATO 'Fishbed ') 
As the MiG-21 is flown by at least 36 air forces world­

wide , this is one Soviet type concealing few secrets. 
According to pilots of the Egyptian Air Force who enter­
tained representatives of both Jane's and AIR FORCE 
Magazine at cperatlcnal MIG-21 bases last year, the late· 
model 21MF bears compartson with anyth·lng It would be 
like ly to meet In combat In thal area Ti1ey,wanI improve­
ments 10 IFF, navigation. and other systems, but reckon 
to be airborne in under three mlnutes·from an order to 
go. and to be cap,1ble of malnIainings1K sort es o day per 
aircraf t for a two/three-day emergency period. Engine 
change of the Tumnnsky R-1 3-300 Blier 300 hours re­
fleotssteaoy improvement ol Sov el turboJet techriol ogy. 

The original E-5 prototype of 1956 was designed by the 
late Colonel-General Artom Mikoyan on the-basis of jet­
to-jot combat e-"perlonoe during the Korean War. with the 
emphasis on good transonic and supersonic handling, 
high rate of climb, small size, and modest power. Subse­
quent 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 lhat were built under !he Lv,JF (lightweight Ighter) 
programme ol the early 1970s. How many ha,•e been 
manufactured in lhe Soviet Unloni Czechoslovak la, 
Ind ia. end China (as the J-7), we may never know. About 
1,300 eriu pSovle\tacticnl air forces, ncluding 175 oflhe 
reconnaissance models known to NATO as 'Fishbed-H'. 
Most are multi-role 'Fishbed-J/K/UN ' variants, of which 
the last two represent such an advance over their prede­
cessors In terms or 00nst1ucllonal S1andards thal they 
can almost be regarded as new types. MaJo r vers ions 
flown by the Warsaw Paci air forces are as follows: 

MIG•21 F (' Fishbed-C '). Sha rt-range clear-weather 
figh ter, with 12,676 lb st Tumansky R-11 afterburning 
turbofet, internal fuel capaci ty of 618 gallons, and radar 
ranging equipment In small air intake centrebody of 
movable three-st,ock type. Armed with one 30 mm gun 
and two K-13 (NATO 'Ato111 air-to-air missfl es or sixteen­
round pods of 57 mm rookets. Pylon for 130 gallon fuel 
lank under belly. Seml-encapsulalcd esoape system, in 
whioh pllol Is protected by canopy, eJected with seat as 
shletd.agninst -sllpstream. Pilot boom under noso 

MiG-21PF ('Ffshbed•D'). Basic model of second series. 
with R1L searc,h/lrack radar (NATO 'Spin Scan A'J in 
enlarged intake centrebody 10 enMnce all-weather ca­
pability, R-11 upr,ited 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 f lap blow ing system (SPS) whi ch reduces landing 
speed by 25 mph. Pilot boom above nose. 

MIG-ZIPFM ('Flshbod•f'l, Successor lo PF. wllh SPS. 
wide-chord 11n to Improve st.ablllly, co1wentlonal ejection 
seat, windscreen w ith quarter 1ighIs, and sideways­
hinged canopy, A2L radar ('Spin Scan B') with reported 
tock-on range ol 12 miles but lneffeollve, below 3,000 ft 
because of ground clutter. Max permissible speed al 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, insIoad of external fuel tank. Deepened dorsa! 
spine fairing above fuse Iago contains some tankage, but 
internal fuel totals only 667 gallons. Two add itional 
pylons carry either 130 gallon fuel tanks or radar-homing 
:<ldvanced Atoll' missiles to supplement infra-red K-13As 
on inboard pylons. Above-nose pilot boom offset to star­
board. Zero-spee<l, ze,o-ellltude eJectlon seal, Late pro· 
duction P-FMAs can have GSh-23 gun Installed within 
fuselage, wflh Shallow underbelly !airing tor the barrels, 
and splayed cart ridge ejection cnutes lo permit re Ion• 
lion o! ce111rcllne tank. 

MfG-21MF ('Fishbed-J'). Oiffera from PFMA tn having 
lighter-weight, higher-roted Tumansky R-13-300 turbojet. 
Reariliew mirror above canopy. Entered service n 1970. 

MIG•21SMT ('FlshOOd-K'~ As MiG-21MF, bul deep dor• 
saf spine e~tonds rearward as !ar es pa.rochu te brake 
housing to provide maximum luel tanl<age and optimum 
aerodynamic form. F'rovlslori for ECM aquipmenl in 
small removable wfngllp pods. Deliveries bell,;ved 10 
have started in 1971. 

MiG-21bis ('Fishbed-L'). Third-generation multi-role 
air combat fighter/ground attack versi on, wi th wider anrl 
deeper dorsal fairing, updated avionics, and generally 
lmp1oved constructi on standards. Internal fuel capacity 
Increased to 766 gallons. 

MIG-21bls ('Fishbed-N'). Advanced version of 'Fish­
bod·L' with Tumansky R•2S turbofel engine, roted at 
16,536 lb sl with eflerburning. Enhanced avionics Indi­
cated by 'bow and arrow• antenna under nose. Radar 
detectron range 18 mires. 1late ol climb at T·O wo,ghl ol 
16,000 lb, with 50% 1uet-and 2 :Atoll ' m ssiles. ls 58,000 f 
min. Armament Ut)roted to 2 radar-homing :<\lolls' and 2 
'Aphids", (Oal.lJ lot MIG-21MF to/low.) 
Power Plant: one Tumansky R-13-300 turbojet engine; 

14,550 lb st with afterburning. 
Dimensions: span 23 fl 5½ in, length 51 ft 8½ in, height 

13 fl 5½ in, wing area 247 sq ft. 
Weight: gross 20,725 lb. 
Perlormance: max speed Mach 2.1 above 36,000 ft , 

Mach 1.06 at low attitude, service ceiling 59,050 ft. 
range 683 miles on intomal fuel, 1,118 miles with three 
external tanks 

Accommodation: pilot only. 
Armament: one twin-barrel 23 mm GSh-23 gun, wllh 

200 rc unds. Typical underwing loads fo r Interceptor 
role include two K-13A ('Atoll') and two 'Adva nced Atoll" 
air-to-air missiles; two K-1 3As and Iwo UV•l &-~7' (six­
teen 57 mm) rocket pods;° two drop Ian ks •rd two 
missiles. Typical ground allack loads are lour 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') 
In a massive effort to re-equip its air forces, and at the 

same time meal the needs ot allied and friendly nations, 
the Soviet Union has built 1,300 f ighters and llghter­
bombers each yearsinco 1978,Asa result, the MiG-23127 
family of multi-role variable-geometry fight ers now 
fo rms the backbone of the Soviet Frontal Aviation tacti­
cal air forces and the Voyska PVO inlerceptor force. 
Others, usually equipped to a lower standard, are flown 
by all of the Warsaw Pact air forces except that of Ro­
mania, and have been exported to at least nine other air 
forces. The 22,485 lb st Tumansky R-27 afterburning 
turbojet used in early production aircraft seems now lo 
have been superseded by the R-29B in all versions ex­
cept 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. 
Experience with these dictated almost total redesign of 
the major production versions which followed . 

MIG,23MF ('Ftogger-B'~ Single-seat all combat llgh ter 
tor Sov101 Air Force. Compaied with prototype all tall 
surlaces except vonlral tin movod rea rward, Increasing 
gap between wlr1g and tailp lane; size ol dorsal lfn 
lnoreased: and tlxed Inboard wing leading-edges Intro­
duced. Equipment Includes J-band radar (NATO 'High 
Lark': search range 53 mlles, tracking range 34 mites) n 
nose, ECM In !airings lorwnrd of sta.rboard underwing 
pylon and above rud(ler, undernose laser rangaflnder, 
and Doppler Described in FY 1979 US Milita,y Posture 
slatomenI as the firs t SovTet aircraft with a demon• 
strated, but rudimentary, ability to track and engage 
targets flying below its own altitude, 

MiG-23U ('Flogger-C' ). Tand em two-seater for both 
opcratlonat training and combat use; ldanltcal 10 early 
MiG-23MF (wlih R-27 eng1nei Cl\Cept forslightly raised 
second cockpll to 11lar, with reIraclable pe,lscopfc sight 
for CiC<iupan1 , and modified lairing .aft of canopy. 

MiG-23 ('Flogger-E'). Export version ot 'Flogger-a·. 
equipped to lower standard. Smaller radar (NATO 'Jay 
Bird ': search ra nge 18 mites. Irack1ng range 12 milas) In 
shorter nose.radome, No laser rangeflnder or Doppler. 
Armed with :Atoll' missiles and GSh-2;1 gun, 

MIG-23BN ('Flogger-F'). Export counterpart or Soviet 
.Air Forces' MIG-27 ('Ftogger-D:) ground a11acklln1e1dlc­
tor. Has the nose shape, raised seat, cockpit external 
armour plate and larger, low-pressure tyres of the 
MiG-27; but retains the power plant, variable-geometry 
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intakes, and GSh-23 twin-barrel gun of the MiG-23MF. 
MIG-23MF ('Flogger-G'~ First identified when six air­

craft from Kubinka Air Basa made goodwill visits to 
Finland and France in the Summer of 1978. Although 
basically similar to 'Flogger-8', these aircraft had a 
much smaller dorsal fin. Absence of operational equip­
ment suggested that only a few aircraft had been modi­
fied to this standard for improved acrobatic capability a, 
a display team. 'Flogger-G' has, however, been seen with 
an undernose sensor pod of new design, and is an aper• 
ational variant, 

MIG-23BN ('Flogger-H') As 'Flogger-F', but with small 
avionics pod added on each side at bottom of fuselage, 
immediately forward of nosewheel doors. 

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. 

There are believed to be about 750 'Flogger B/G' inter­
ceptors in the 2,500-strong Voyska PVO air defence in­
terceptor force, and a total of 1,400 'Flogger-8/0/G/J' 
variants in Frontal Aviation regiments. Other Warsaw 
Pact air forces operate mainly 'Flogger-B/C/H' Algeria, 
Cuba, Iraq, and Libya have 'Flogger-Elf'; Egypt, Ethi­
opia, Syria, and Vietnam have 'Flogger-F', 

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/lift dumpers operate differentially in conjunc­
tion with horizontal tail surfaces, and collectively after 
touchdown. Leading-edge flap on outboard two-thirds 
of each main (variable-geometry) wing panel. Horizontal 
tail surfaces operate differential ly and collectively for 
aileron and elevator functions respectively. Conventional 
rudder. (Data for current Soviet AF MiG-23MF follow.) 
Power Plant: one Tumansky R-29B turbojet engine, 

rated at 27,500 lb st with max afterburning. Variable­
geometry air intakes and variable nozzle .. Provision for 
external fuel tank on centreline pylon 

Dimensions: span 46 fl 9 in spread, 26 ft 911.! in swept, 
length 55 fl 1\/2 in 

Weight: gross 28,000-33,050 lb, 
Performance: max speed Mach 2 35 at height , Mach 1,1 

at sea level, service ceiling 61,000 ft, combat radius 
560-745 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 'Aph id'), or various other stores. 

MiG-25 (NATO 'Foxbat-A and C') 
The air of mystique that had long surrounded the 

world's fastest combat aircraft began to disperse when 
Lt Viktor Belenko defected to Japan in a MiG-25 in 1976. 
Today, instead of being a high ly secret machine lor 
supermen, it is sighted routinely in the hands of pilots 
from India, and those who fly under the national mark­
ings of Algeria, Libya, and Syria This can only reflect 
credit on the team headed by the late Artem Mikoyan 
which succeeded in making a Mach 3 aeroplane so man­
ageable. Five versions have been identified: 

MIG-25 ('Foxbat-A'), Basic interceptor designed to at­
tack high-flying targets Built mainly of steel, with ti­
tanium only in places subject to extreme heating, such 
as the wing leading-edges Slightly reduced 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 empha­
sis on anti-jamming capability rather than range. ECCM 
standards were high. Armament comprises four air-to-air 
missiles on underwing pylons, Known also in USSR as 
E-266 Over 300 operational wi th Voyska PVO, others 
with air forces of Algeria, Libya, and Syria. Production 
cut back in 1977-78, reflect ing new emphasis on inter­
ception of low-flying targets. 

MIG-25R ('Foxbat-B'), Reconnaissance version . 
Described separately in Reconnaissance, ECM, EW Sec-
tion , ' 

MIG-25U ('Foxbat-C') Trainer, of which first photo­
graphs became available in late 1975. New nose, contain­
ing separate cockpit with individual canopy, forward of 
standard cockpit and at a lower level. No search radar or 
reconnaissance 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 
believed to have been a MiG-25U. 

MiG-25R ('Foxbat-0'). Reconnaissance version 
Described 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 fl) 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 fl 
with a two-ton payload, The engines of this version are 
uprated to 30,865 lb st each 
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The operational version of the E-266M is probably the 
'Modified Foxbat', described in the US as a tandem two­
seater with an armament of four radar-homing AA-X-9 
missiles plus probably four shorter-range infra-red mis­
siles, and a radar that can display 20 targets and track 
four of them simultaneously. Soviet news services have 
reported numerous successes against simulated cruise 
missiles achieved by modified MiG-25s fitted with 
improved 'look-down/shoot-down' radar/missile sys­
tems, On one occasion the fighter detected a target 
flying below 200 ft at a range of 12,5 miles, fired an 
unarmed missile against it and achieved a theoretical 
'kill' . In a later test, a UR-1 target operating at 70,000 fl 
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 

engines, each 24,250 lb st with afterburning. Internal 
fuel capac ity approx 30,865 lb Elec tronically- con­
trolled variable ramps in intakes. 

Dimensions: span 45 ft 9 in, length 78 ft 1:Y4 in, height 20 
ft 01/4 in, wing area 611 ,7 sq ft. 

Weights: basic operating 44,100 lb, gross 79,800 lb. 
Performance: never-exceed combat speed, with mi s­

siles, Mach 2 8, service ceiling 80,000 ft, max combat 
radius 900 miles. 

Armament: four 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') 
This single-seat ground attack aircraft has many air­

frame 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 requiremenl of high subsonic speed at low 
altitude.The forward fuselage is also completely differ­
ent from that of the interceptor 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, wh ich must be kept in a forward posi­
tion when this is fitted Operational equipment includes 
a different gun, and an ECM antenna above the port 
glove pylon. 

Two versions of the MiG-27 are known to be opera­
tional in Frontal Aviation regiments: 

Flogger-0. Basic version, as described above 
Flogger-J. Generally similar to 'Flogger-□' but with 

equipment changes affecting shape of nose. 
The 'Flogger-F/H' export counterparts of the MiG-27 

are members of the MiG-23 series (which see) (Data for 
'Flogger-D' follow.) 
Power Plant: generally similar to MiG-23F, but engine 

rated at 25,350 lb st with afterburning 
Dimensions: as for MiG-23. 
Weights: max weapon load 7,715 lb, gross 44,310 lb 
Perlormance: max speed Mach 1 6 at height, Mach 0.95 

at SIL, service ceiling 52,500 ft , combat radius 340-500 
miles, max ferry range (3 external tanks) 1,550 miles 

Accommodation: pilot only, 
Armament: one six-barrel 23 mm Gatling-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, 

MiG-25 (NATO 'Foxbat-A') of Libyan Air 
Force (US Navy) 

MiG-23BN (NATO 'F/ogger-H') of 
Czechoslovak Air Force 
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Sukhoi Su-9s (NATO 'Fishpot-8') 

Sukhoi Su-15 (NATO 'Flagon-0') (Tass) 
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Yakovlev Yak-36MP (NATO 'Forger-A') 
(Tass) 

Sukhoi Su-9 (NATO 'Fishpot-B') 
Two-thirds of the Voyska PVO interceptor force is now 

made up of MiG-23MFs and Su-15s About 200 Su-9/11 
'Fish pots' remain in use, but after more than two decades 
of first-line service, the Su-9 must be nearing the end of 
its useful life. Its radar is an A1L (NATO 'Spin Scan A'). 
Power Plant: one Lyulka AL-7F turbojet engine; 19,840 

lb st with afterburning. Provision for two external fuel 
tanks side by side under fuselage. 

Dimensions: span 27 ft 6 in, length 55 ft O in, 
Armament: no guns; four 'Alkali' air-to-air missi les un ­

der wings. 

Sukhoi Su-11 (NATO 'Fishpot-C ') 
As its NATO reporting name implies, 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 cen­
trebody 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 
improvud, and an uprated version of the AL-7F turbojet is 
installed. 
Power Plant: one Lyulka AL-7F-1 turbojet eng ine; 22,046 

lb st with afterburning. 
Dimensions: span 27 ft 6 in, length 56 ft O in, 
Weight: gross 30,000 lb. 
Performance: max speed Mach 1 8 at 36,000 ft, ceiling 

55,700 ft . 
Accommodallon: pilot only. 
Armament : no guns; two nl r-to-air missiles (NATO 

'Anab') undnr wings, one radar homing, one infra-red 
homing. 

Sukhoi Su-15 (NATO 'Flagon ') 
First deployed with the PVO-Strany in the late sixties, 

the Su-15 underwent continuous refinement through the 
seventies, through modernisation of the avionics and 
added armament. Because of this, there are still around 
700 'Flagons' in the Soviet home defence force, although 
the basic design owes much to the old Su-11. from which 
it inherited its original wings, tail surfaces, and cockpit 
section. Main innovations were the two side-by-side 
engines and large conical nose radome, which necessi­
tatecl s de intake boxes wilh splitter plates. Devulopment 
led to a successio11 of s1gnilican1 changes, an·d five pro­
ducllon variants may now be lclenlllled by NATO report­
ing names: 

Flagon-A. Basic 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-11, with constant 
sweep of approx 53° and span of about 30 fl Conical 
nose radome . Turbojets reported to be Tumansky 
A-11F2-300s, as used in some of MiG-21 series, each 
rated at 13,668 lb st Probably limited to small initial 
quantity. 

Ffagon-C. Two-seat training version of 'Flagon- □ 
probably with combat capability. Individual rearward­
hinged canopy over each seat. 

Flagon-D. Generally similar to 'Flagon-A' but with 
longer-span wings of compound sweep, produced by 
reducing the sweepback al the tips via a very narrow 
unswept section. Conical radome, First major produc­
tion version. 

Flagon-E. Wings similar to those of 'Flagon-D' New 
A-13F-300 turbojets, each rated at 14,550 lb st. increasing 
speed and range. Uprated avionics. Major production 
version, operational since second hall of 1973. 

Flagon-F. Latest version in service, identified by ogival 
nose radome. Generally similar lo 'Flagon-E', but with 
uprated engines (Data for 'Flagon-F' follow.) 
Power Plant: two aflerburning turbojets, reported to be 

Tumansky A-13F2-300s; each 15,875 lb st 
Dimensions: span 34 ft 6 in, length 68 ft O 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 only. 
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
fuse lage. 

Tupolev Tu-28P/Tu-128 (NATO 'Fiddler') 
Western defence experts appear never to have been 

mpressM With 'Rddler', the ta,gest purpose-designed 
ln1erceplor yet put Into squadron service. TM Voyska 
PVO. on lh e 01 her hand, seems in no hurry 10 retl re I he 
estimated 120 ~1111 equlpplng llrsl-llne ln1e,cep1or units. 
These are generally doslgnatediu•26P In tha·press. but 
lhO Department ol Delansa prelers Tu-128, When 'Fld­
dler-A' was first displayed in public, at Tushino 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 'Flddler-B' dis­
pensed with the fairing and ventral fins, but appeared at 
Domodedovo in 1967 with armament increased to four 
missiles, 
Power Plant: two unidentified aflerburning turbojet 

engines: each estimated at 27,000 lb st Half-cone 
shockbody in each air intake 

Dimensions: span 65 ft O in, length 85 ft O in. 
Weight: gross 100,000 lb, 
Performance: max speed Mach 1 75 at 36,000 ft , ceiling 

65,600 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 renlarkably versatile aeroplane. The 
same basic ai rframe was adaptable to ·a wide variety of 
roles. ena))llng the Yok-28 lo lake over mo$t of the tasks 
performed by the earlier Yak-25/26/27 family, and add a 
few of its own, About 300 Yak-28P transonic all-weather 
interceptors remain operational in the Voyska PVO light­
er force. The much longer dielectrlc nosecone fitted 
relrospecUvoly 10 some alroralt does ncit Indicate any 
Increase In redarcapeb1 lity or aircraft performance, b11t \ 
simply a change of m~lerlal /Ind shape. 
Power Plan!: 1wo turbol et engines, bel ieved 10 be relat­

ed to the Tumansky A-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 O½ in, height 
12 fl 11V2 in. 

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. 
Armament: two air-to-air missiles (NATO 'Anab') under 

outer wings, with alternative infra-red or semi-active 
radar homing heads. 

Yakovlev Yak-36MP (NATO 'Forger') 
Having bred succe,sful(y a truly rem bird, In the shape 

ol a lixed-wing VTOL combal al rcraH thal works, the 
Soviets have shown little haste in pushing their state of 
the art further. It is now approaching six years since the 
Yak-36MP was first displayed openly on board the car­
nor/c ruiser Kiev during lhe ship"s maiden voyage 
through the Mediterranean and North Atlantic in July 
1976. The aircraft seen on that occasion were almost 
certainly from a pre-production series, operated by a 
development squadron. Detail differences were noted 
between aircraft; these had been standardised on the 
Yak-36MPs carried by the Kiev's sister-ship Minsk in 
1979, and there is no reason to anticipate more advanced 
aircraft on the third ship of the class, Novorossiisk, 
launched in December 1978, or the fourth which was 
expected to be launched in late 1961. It would, however, 
be surprising if Soviet Frontal Aviation failed to show any 
interest in a type of combat aircraft which offers inde­
pendence from fixed and easily-damaged runways. 

The two currently-operational versions of lhe 
Yak-36MP are as follows: 

Forger-A. Basic single-seat combat aircraft, Twelve 
appear to be operational on each Soviet carrier/cruiser, 
in addition to about19 Kamov Ka-25 helicopters. Primary 
operational rol es are assumed to be reconnaissance, 
strikes against small ships, and fleet defence against 
shadowing, unarmed maritime reconnaissance aircraft. 

Forger-B. Two-seat trainer, of which one is deployed 
on each carrier/cruiser. Second cockpit forward of nor­
mal cockpit. with its ejection seat at lower level, under a 
continuous canopy Rear fuselage lengthened to com­
pensate for longer nose. No ranging radar or weapon 
pylons. Overall length about 58 ft O in. 

The Yek:-SSMP has o single large lurbolel, exhausting 
through a pair of rotallng nozzles afl of the w[ng roots. 
Two lilt-jBts nre mounted In ta.ndem all ol the cockpit, 
lncllnod at en angle so that tholr thrust Is oxerled bOlh 
upward, and slightly forward As the main veclored­
thrust nozzles turn up to 10° forward of vertical during 
take-off and landing, the total of four effluxes can be 
envisaged as forming a V under t~e lusetagG. Only verti­
cal take-offs were observed during opefallons from the 
Kiev and Minsk, It is difficult to conceive how STOL take­
off could be effected with suoh e power plant arrange• 
ment, which also seems to rule oul ma posslblllty o! 
thrust vectoring in forward fl ight, whfoh nas proved such 
an .adwntaga on the Harriers of the US Marine Corps. 
Pulle r-Jet• Bl the wi ngtlps and tail help to give the 
Yak-36MP corpmemlablo stability during take-off and 
landing. 
Power 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 8,000 lb st. 

Dimensions: span 24 It O in, length 50 ft O in, 
Weight: gross 25,500 lb. 
Performance: max speed Mach 1.1 at height, service 

ceiling 39,375 ft, combat radius 115-230 miles. 
Accommodation: pilot only_ 
Armament: four pylons under inner wings for estimated 

3,000 lb of stores, including short-range air-to-surface 
missiles, air-to-air missiles, gun pods, rocket packs, 
bombs, and auxiliary fuel tanks. 
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Attack Aircraft 
New Sukhol Close Support Aircraft 

Since 1978 there have been persistent reports con­
cernirig a Sukhoi counterpart to USAF's A-10 Thunder­
bolt II single-seat close support combat aircraft. A 
prototype is said to have been observed first by satellite 
at Ramenskoye flight test centre, leading to US designa­
tion of the type as Ram-J. The Pentagon has suggested 
that, in general configuration, Ram-J is more like the 
Northrop A-9A (see 1972-73 Jane's) than the A-10. No 
reliable illustration is yet availab le, but it is said to be 
smaller than the A-10 and powered by two Tumansky 
R-13-300 non-afterburning turbojets , each rated at 
11 ,240 lb st Normal T-0 weight is quoted as 36,050 lb, 
includ ing 500 kg bombs, rocket pods , or missiles on 
each of two underfuselage and eight underwing weapon 
pylons. Like the A-10 , Ram-J is said to have also a heavy­
calib re Gatli ng-type gun. It is expected to be fu lly opera­
tional with Soviet tactical air forces by 1983-e4 

Sukhol Su-7 (NATO 'Fitter-A') 
About a dozen countries continue to operate th is 

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 versions 
are as follows : 

Su-7B. First production model Pilot boom mounted 
centrally above air intake. Fuselage and tail un it almost 
identical with those of Su-9. 

Su-7BKL. Introduced two slim duct fairings along top 
of fuselage, as on Su-11. Pitot offset to starboard. 

Su-7BM, As Su-7BKL, but with uprated eng ine, twin 
brake-chutes in container at base of rudder, and larger 
blast panels forward of wing-roots, 

Su-7BMK. Short-f ield version of 7BM w i th JATO 
attachments and low-pressure nosewheel tyre, neces­
sitating bulged doors to enclose it when retracted (Data 
for this version follow.) 
Power 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, combined 
capacity 2,100 lb, Two JATO rockets can be fitted under 
rear fuselage to shorten take-off run 

Dimensions: span 29 ft 3½ in, length 57 ft O in, height 15 
fl O in 

Weight&: 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 ft, or 530 mph at sea level 
without afterburn ing, service ceiling 49,700 ft , combat 
rad ius 155-215 miles 

Accommodation: pilot only 
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, H, and J') 

The original prototype of this family of aircraft, known 
to IIATO as 'Fitter-8' , was simply an Su-7 with about 13 ft 
of each wing pivoted, outboard of a very large fence By 
the time the Sukhoi Bureau had introduced also a more 
powerful engine and improved avionics, the variable­
geometry 'Fitter' was seen to be in a completely different 
class from 'Fitter-A'. A doubled external load could be 
lifted from strips little more than half as long as those 
needed by the original fixed-wing aircraft ; it could then 
be carried about 30% further and delivered with greater 
accuracy. The resu lting ground attack fighter now serves 
with both Frontal Aviation regiments, which have about 
650 in first-line units, and Soviet Naval Aviation , which 
deploys about 40 in the Baltic Sea area for antishipping 
.strikA Anr1 Amrhihim,s support roles. Variations in equip­
ment fit in these aircraft and others exported to 12 other 
air forces have led to use of the following type designa­
tions: 

Su-17 ('Fitter-C') Basic single-seat attack aircraft for 
Frontal Aviation, with Lyulka AL-21F-3 turbojet, Manual 
wing sweep control Fuselage diameter constant 
between wing and tailplane Curved dorsal fin between 
tai l fin and dorsal spine fairing . Equipment said to 
include SRD-5M (NATO 'High Fix') I-band centrebody 
ranging radar, ASP-5ND fire control system, Sirena 3 
omni-directional radar homing and warning system. and 
SR0-2M IFF. Serves also with Soviet Navy. 

Su-17 ('Fi tter-D '), Generally similar to 'Fitter-C' , but 
forward fuselage lengthened by about 1 ft 3 in. Added 
undernose radome for terrain avoidance. Laser marked 
target seeker in intake centrebody. 

Su-20 ('Filter-C'), Export counterpart of Soviet basic 
'Fitter-C ', with reduced equipment standard Supplied to 
Algeria, Czechoslovakia, Egypt, Iraq, Poland, and Viet­
n·am. 

Su-22. Variant of Su-20 first delivered to Peru in 1977 
(48 single-seat, 4 two-seat) and subsequently to Libya, 
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Syria, and North and South Yemen Further reduced 
equipment standard, with Sirena 2 limited-coverage 
radar warning receiver, virtually no navigation aids , and 
IFF incompatible with Peru 's SA-3 (NATO 'Goa') surface­
to-air missiles. Weapons Include 'Atoll' air-to-air mis­
siles. 

It has been known for some years that aircraft of the 
Su-17/20/22 series have been delivered with two different 
types of engine 'Fitter-C and D' operated by the Soviet 
Air Forces have a rear fuselage of basically constant 
diameter between the wing and tailplane, and are known 
to be powered by a Lyulka AL-21F-3 turbojet It was 
assumed that versions with a more bu lged rear fuselage 
were export aircraft with a lower-rated eng ine In fact , the 
Peruvian Air Force has stated that its Su-22s have a 
Tumansky R-29B turbojet, as fitted in the MiG-27, with a 
considerably higher rat ing than the AL-21F-3, It must be 
assumed that this is the standard power plant of all 
'Fitters' with a heavily bulged rear fuselage. 

It is not yet possible to relate to the Su-17, Su-20 and 
Su-22 type numbers the unclassified NATO reporting 
names allocated to later variants of the variable-geome­
try 'Fitter' which follow: 

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 'Fitter-D', with under­
nose radome. Single-seat. Gun in each wing-root.'Tu­
mansky R-29B turbojet, rated at 25,350 lb st with after­
burning, in increased-diameter rear fuselage. Operators 
include Peruvian Air Force. 

Fltter-G , Developed two-seater, with combat 
capab ility. Lyulka engine Deepened dorsal sp ine fa iring . 
Drooped front fuselage li ke ' Fi tter-E' Tal le r fin with 
straight top Shallow ventral fin Starboard gun only .. 
Laser target seeker fitted. 

Fltter-H . Improved single-seater for Frontal Aviation, 
basically as 'Fitter-C', with Lyulka engine. Wide and deep 
dorsal fa iring aft of canopy, almost certainly providing 
additional fuel tankage Taller fin of 'Fitter-G', with 
curved dorsal fin , Shallow ventral fin. Retains both wing­
root guns. Small pylon for external store under wing 
centre-section on each side. 

Fltter-J. Generally similar to 'F itter-H' but with Tuman­
sky engine. More angular dorsal fin 

In early 1980, a photograph of an unidentifiable tan­
dem two-seat vers ion was published in the Soviet press 
Th is has the increased-d iameter rear fuselage and fin 
shape of 'Fitter-F', and the front fuselage droop of 'Fitter­
E' The width and depth of the dorsal spine are increased 
aft of the rear canopy. Other features include a ventral fin , 
and a laser seeker in the intake centrebody like that of 
'Fitter-D', (Data for Su-17 'Fitter-C' follow.) 
Power Plant: one Lyulka AL-21 F-3 turbojet, rated at 

24,700 lb st with afterburning. Internal fuel capacity 
1,200 gallons. Up to four 211 gallon drop-tanks under 
fuselage and wings. 

Dimensions: span 45 ft 111/4 in spread, 34 ft 9½ in swept; 
length 61 fl 6V4 in ; height 15 ft 7 in; wing area 431.6sq fl 
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 , ceil ing 59 ,050 ft. combat radius 340-560 
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 8,820 lb of 
bombs, including nuclear weapons, rocket pods, and 
guided missiles such as the air-to-surface AS-7 (NATO 
'Kerry'), 

Sukhoi Su-24 (NAIO 'Fencer') 
Although smaller and lighter than USAF's F-111 , this 

variable-geometry attack aircraft brings entirely new 
capability to Soviet Frontal Aviation. Lt Gen Donald R 
Keith, US Army Deputy Chief of Staff for Research, Devel­
opment and Acquisition, has sa id that 'Fencer' is cred­
ited with having terrain-avoidance radar, in addit ion to 
nav/attack radar, and "has the capability to deliver ord­
nance in all weather within 160 ft of its target" The radar 
dish appears to have a diameter of at least 49 in, and is 
reported lo be of the pulse-Doppler type. Equipment 
includes a laser rangefinder and marked target seeker. 

'Fencer' entered squadron service in December 1974, 
as a replacement for the Yak-28 ('Brewer'), At least 400 
are now serving with first-line squadrons in the Euro­
pean theatre, includ ing two full regiments at Tukums in 
Latvia, near the Gulf of Riga, and at Chernyakhovsk, near 
Kalin ingrad ori the Soviet Baltic coast There are two 
more at Starokonstantinov and Gorodok in the Ukraine, 
and a single regiment in the Soviet Far East. No 'Fencer' 
was allowed to fly outside the Soviet Union or its home 
waters until July 1979, when an Su-24 regiment was 

Sukhoi Su-7BM (NATO 'Fitter-A') of 
Egyptian Air Force (Denis Hughes) 

Sukhoi Su-20 (NATO 'Fitter-C') of 
Egyptian Air Force (Denis Hughes) 

Sukhoi Su-24 (NATO 'Fencer-A') 
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Ilyushin 11-18 (NATO 'Coot-A') 
(Royal Air Force) 

MiG-21RF (NATO 'Fishbed-H') of Polish 
Air Force (Royal Danish Air Force) 

MiG-25R (left to right: NATO 'Foxbat-D' 
and 'B') (Tass) 
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Tupolev Tu-126 (NATO 'Moss') 

J 

Yakovlev Yak-28 (NATO 'Brewer-D') 
(Flug Revue) 

deployed briefly with the 16th Air Army, at Templin ai r 
base, north of Berlin in East Germany, Following this, 
photographs of the aircraft became available for publ ica­
tion , 

The Su-24 was the f irst modern Soviet lighter assigned 
specifically for ground attack and the fi rst to carry a 
weapon systems officer, in the side-by-side two-seat 
cockpit. Wing sweep appears to be about 16" in the fully 
spread position, and 68° fully swept. The outer panels 
carry the fi rst pivoting pylons seen on a Soviet variable­
geometry aircraft RAF assessment suggests that it has 
five times the weapon load and live times the range of its 
immediate predecessor, enabling it to reach any target in 
England from East German advanced bases. 
Power Plant: two unknown alterburning turbojets; pas-

sibly Tumansky R-29B, each rated at 25,350 lb st, or 
Lyulka AL-21F. Internal fuel capacity estimated at 3,435 
gallons, Provision for large drop-tank on each glove 
pylon 

Dimensions: span 56 It 3 in spread, 31 ft 3 in swept, 
length 69 ft 10 in, height 18 It O in, 

Weight: gross 87,080 lb, 
Performance: max speed above Mach 2 at height, ser­

vice ceiling 57,400 It, combat radius (lo-lo-lo) over 200 
miles, (hi-lo-hi, with 4,400 lb weapons and two external 
tanks) 1,115 miles, 

Armament: one gun on port side of belly; eight pylons 
under fuselage, wing-root gloves, and outer wings for 
17,635 lb of guided and unguided air-to-surface weap­
ons, including nuclear weapons. 

Reconnaissance, ECM, and Early 
Warning Aircraft 
Antonov An-12 (NATO 'Cub-8 and C') 

The i_arge hold of this lour-turboprop transport can 
accommodate a wide variety of equipment for special 
duties. Two variants may be identified by NATO reporting 
names: 

Cub-B. Conversion of 'Cub-A' transport for electronic 
intelligence (elint) 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 tailcone, housing electronic 
equipment, is fitted instead of the usual gun position 
Additional electron ic pods are faired Into the forward 
fuselage and ventral surfaces, About 30 in service with 
both Soviet Air Force and Navy. 

llyuahin 11-14 (NATO 'Crate ') 
Tho traditional Soviet relucta/lca to discard any alr­

crall that remain~ airwor thy Is exemplified by lho variety 
of typl)S lhat have been adapted tor reconnalssanct, 
ECM, orid 0Ihersupport duties alter replacement in lhoi r 
primary roles .. Thus. small numbers of 11-14 transports, 
e-ach powered by two 1,900 hp Shvell!ov ASh-82T plslon 
engines, are operate<! on ECM ru,d raco nnelssanae lesks 
by the Warsaw Pact air forces. 

Ilyushin 11-18 (NATO 'Coot-A') 
This ECM or electronic intelligence (elint) aircraft 

appears to be a conversion of the standard 11-18 four­
turboprop transport (see under Transp orts heading). An 
under-fuselage conlalner, about 3311 7½ in long and 3 II 
9 In deep, is assumed 10 house side-looking radar. Small­
er 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 
undersurlace of the centre and rear fuselage, plus two 
large plates projecting above the forward fuselage 

Ilyushin 11-76 (NATO 'Candid') 
As a replacement for the limited-value Tu-126 in the 

AWACS role, th e Soviets are evaluating several 11-76 
transport aircraft equipped with an over-fuselage rotat­
ing ·saucer' radome. Other modificat ions lo these air­
craft include installation of AWACS avionics in the main 
cabin, and addition of an ln-lllght reluelllng pr'ob&. Up 10 
30 l t-76s are expected Lo be operatioryal In this torm by 
the mld•elghties. by which time the shortcomings that 
make the Tu·126's radar of little. use overland should have 
been overcome~ 

MiG-21 (NATO 'Fishbed-H') 
Two versions of this supersonic single-seat lighter are 

operated by the Soviet Air Forces and their allies as 
specialfsed tactical reconnaissance aircraft: 

MIG-21A (' Flsht;>ed-H'), Basically similar lo MIG-
21PFMA. but wi th a pod housing lorward·laclng or 
obllquo cemeras, infra-red sensors, or ECM devices, anc;I 
hJel, carrled on the fuselage cen trellne p~lon . Sup­
pressed anlenna at mld•!uselage· opllonal ECM equip· 
ment in wingtip fairings. 

MiG-21RF ('Fishbed·H'). Generally similar to MiG-21R, 
but based on MiG-21MF. Total ol 175 'Fishbed-Hs' of both 
models estimated in service with Soviet tactical ai r 
forces. 

MiG-25 (NATO 'Foxbat-8 and D') 
Although generally similar to the basic MiG-25 inter­

ceptor, the reconnaissance variants have a modified 
wing and, carrying no external weapons, are not limited 
to Mach 2.8. Two versions have been identified in service, 
as follows: 

MiG-25R ('Foxbat-B'). Basic reconnaissance version, 
with five camera windows and various flush dielectric 

panels alt of very small dielectric nosecap for radar. 
Equipment believed to include. Doppler navigation sys­
tem, and side-looking airborne radar (SLAA~ No carma­
ment. Slightly reduced span. Wing leading-edge sweep 
constant from root to lip. Talat of about 160 'Foxbat-Bs 
and Os' es timated in service wi th Soviet tactica l air 
forces. 'Foxbat-B' also operational in Algeria, Libya, Syr­
ia, and with No. 106 Squadron of the Indian Air Force. 

MiG-25R ('Foxbat-0'~ Similar to 'Foxbat-B' , bul with 
larger SLAR dielectric panel, further aft on side of nose, 
and no camera_s. Supplied to Libya, with 'Foxbat-Bs'. 
Dimension: span 44 II o in. 
Weights ('Foxbat-B') : basic operating 43,200 lb, gross 

73,635 lb. 
Performance: max speed Mach 3.2 at height, service 

ceiling 88,580 It, operational radius 680 miles. 

Mil Ml-4 (NATO 'Hound-C') 
Supersede<! by lurblne•powored helicopters in their 

originol transport and antl•submarine roles, Mi-4s con­
tinue in service with support units. A version first identi­
fied In 1977 ls known 10 NATQ.115 'Hountl•C'. Th e multiple 
anlennoo o! a communlcellons Jamming syslem project 
rrom the front and rear ol the cabin, on each side. 
Power Plant: one Shvelsov ASh-82V piston engine; 

1,700 hp. 
Dimensions: rotor diameter 68 It 11 in, length of 

fuselage 55 ft 1 in, heigh! 17 ft O in, 
Weight: gross 17,200 lb. 

Mil Ml-8 (NATO 'Hip-D') 
This modlum-Blze helicopter has been adapted for 

electronic duties, under the following NATO reporting 
name: 

Hip-D. Generally similar to 'Hip-C' transport, but with 
canisters of rectangular secti on on outer stores racks, 
and added antennae. 

Tupolev Tu-126 (NATO 'Moss') 
Tho Tu-126 Is the .Voyska PVO's counterpart to the 

USAF's Boe ing E-3A AWACS (Airborne W~rnlng and 
Conrr9! Syslem). AbOut ten are operallonal, with ai ,­
frame and power plant developed from those of the 
Tu-114 turboprop airliner rather than from the smaller­
fuselage Tu-95 bomber. The 36 ft diameter rotating radar 
"saucer" above the fuselage is 6 ft larger than that of the 
E-3A: however, at its present stage of development, the 
Tu-126 i.s believed by US defence experts to have only 
limited elfacllveness In lhe warning role.over water and 
to be ineffective over land. 

Power Plant: lour Kuznetsov NK-12MV turboprop 
engines; each 14,795 ehp. In-flight refuelling probe 
standard. 

Dimensions: span 168 fl O in, length 181 ft 1 in, height 52 
It 8 in, wing area 3,349 sq fl. 

Weighl: gross 374,785 lb. 
PerformanCI\: max speed 528 mph, normal operating 
-speed 404 mph, max range without flight refuelling 
7,800 miles. 

Accommodation: crew of twelve. 
Armament: none. 

Yakovlev Yak-28 (NATO 'Brewer') 
The original 'Brewer-A, B, and C' versions of the Yak-28 

were two-seat tactical attack aircraft, with the navigator/ 
bomb-aimer stationed in the glazed nose, Most have 
been switched from first-line attack to support roles, and 
Yak-28s now operational include the following two ver­
sions: 

Brewer-D. Reconnaissance aircraft , carrying cam­
eras instead of weapons in its internal bomb-bay. About 
200 operational. . 

Brewer-E. Deployed in 1970 as the first Soviet opera- ( 
tional ECM escort aircraft, with an active ECM pack built 
into its bomb-bay, from which the pack projects in cylin· 
drical form. No radome under front fuselage, but many 
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other additional antennae and fairings are apparent. A 
rocket pod can be carried under each outer wing, 
between the external fuel lank and balancer wheel hous­
ing. About 40 estimated in service. 

Transports 
Antonov An-12BP (NATO 'Cub') 

Replacement of the An•12BP with four-turbofan ll-76s 
has been under way since the mid-seventies, but 'Cubs' 
continue to form the mainstay of the Soviet VTA (Military 
Transport Aviation) service. About 400 remain, but what 
should not be forgotten is that in a time of need VTA can 
call upon the huge reserve offered by the Soviet state 
airline Aeroflot. This puts at its disposal another 200 
An-12s and ii-76s, plus about 1,100 medium- and long­
range passenger transports, and several thousand 
short-range transports and helicopters. An-12s also fly 
still in the insignia of more than 10 foreign air forces 

Layout of the bas ic An-12BP transport version (NATO 
'Cub-A') is conventional for a freighter, with access to the 
hold via a ramp-door which forms the bottom of the 
upswept rear fuselage when closed, This ramp-door is 
made in two longitudinal halves, which can be hinged 
upward inside the cabin to permit direct loading from 
trucks on the ground, or airdropping of supplies and 
equipment. A full load of 100 paratroops can be de­
spatched via this exit in under one minute. The 'Cub•B 
and C' el int and ECM versions are described separately. 
Power Ptanl: four lvchenko Al-20K turboprop engines, 

each 4,000 ehp 
Dimensions: span 124 fl 8 in, length 108 ft 7V• in, height 

34 ft 6½ in, wing area 1,310 sq f t. 
Weights: empty 61,730 lb, gross 134,480 lb. 
Performance: max speed 482 mph, service ceiling 

33,500 ft. range 2,236 miles with max payload. 
Accommodation: crew of six; 44,090 lb of freight, vehi­

cles, or 100 parachute troops, Built-in freight handling 
gantry with capacity of 5,070 lb. 

Armament : two 23 mm NR-23 guns in manned tail tur­
ret_ 

Antonov An-22 (NATO 'Cock') 
The prototype of this giant turboprop freighter flew for 

the first time on February 27. 1965; more than 50 produc­
tion An-22s remain in service with the military air trans­
port force. Each can carry a payload of up to 176,350 lb, 
including 'Scud-A' and 'Gane!' missiles on their tracked 
launchers; and the An-22 is the only Soviet transport 
capable of lifting a T-62 tank, Production ended in 1974. 
Power Plant: four Kuznetsov NK-12MA turboprop 

engines; each 15,000 shp 
Dimensions: span 211 ft 4 in, length 190 ft O in, height 41 

ft 1½ in, wing area 3,713 sq ft. 
Weights: empty 251,325 lb, gross 551,160 lb. 
Performance: max speed 460 mph, range 6,800 miles 

with 99,200 lb payload, 
Accommodation: crew of five or six, 28-29 passengers 

in cabin forward of main freight hold. Four travelling 
gantries and two winches to speed freight handling. 

Armament: none, 

Antonov An-24 (NATO 'Coke') 
.Although the Soviet Air Forces operate only a few 

An-24s, several hundred can be put at their disposal by 
Aeroflot, in four main versions The An-24T freighter 
differs from the basic passenger-carrying An-24V in hav­
ing a belly freight door at the rear, instead of the port-side 
passenger door, and two ventral f ins instead of one, The 
belly door can be opened in flight for airdropping 
payload or parachutists. The An-24RV and An-24RT ver­
sions differ in having a 1,985 lb st RU 19-300 auxiliary 
turbojet in the rear of the starboard engine nacelle, for 
turboprop starting and to provide additional power for 
take-off, climb, and cruising flight, as required (Data for 
An-24V follow.) 
Power Plant: two ivchenko Ai-24A turboprop engines; 

each 2,550 ehp. 
Dimensions: span 95 ft 9½ in, length 77 ft 21/.1 in, height 

27 fl 3½ in, wing area 807 1 sq ft 
Weights: empty 29 ,320 lb, gross 46,300 lb. 
Performance: normal cruising speed 280 mph at 19,700 

fl, service ceiling 27,560 ft, 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 cabin . (An-24T can carry 30 para­
troops, 38 combat-equipped troops, or 24 litters 
instead 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 Th is 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 
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Dimensions, weight, and performance should be in 
the same order as those of the Yak-28P ('Firebar') inter­
ceptor (which see). 

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 20 to 30 
minutes in the field. Optional equipment includes an 
OPB-1R 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 Ai-24VT turboprop engines; 

each 2,820 ehp. One 1,765 lb st RU 19A-300 auxiliary 
turbojet in starboard nacelle (see An-24 entry). 

Dimensions: span 95 ft 9½in, length 78 ft1 in, height 28 
ft 1½ in 

Weights: 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 
supervisor or despatcher. Electrically-powered mobile 
hoist, capacity 4,409 lb, and conveyor to facilitate load­
ing and airdropping Provision for carrying 40 para­
troops or 24 litters. 

Armament: none. 

Antonov An-32 (NATO 'Cline') 
Only lhe Indian Air Force is known to have expressed 

interest so far in this specialised "hot and high" short/ 
medium-range transport. The basic airframe is similar to 
that of the An-26, with much more powerful turboprops, 
a slotted tailplane, and enlarged ventral fins. The An-32 
is able to operate from airfields 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 reserves. Maximum payload is 6 
metric tons. 
Power Plant: two lvchenko Ai-20M turboprop engines; 

each 5,180 ehp. 
Dimensions: 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-72was 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 
produce a STOL replacement 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 The ir efflux is ejected over 
the wing upper surface and then down over large multi­
slotted flaps, to provide a considerable increase in lift for 
short-field operation, using the so-called 'Coanda 
effect'. Deflector doors at the rear of the engine nacelles, 
which 'spread' the efflux for optimum effectiveness dur­
ing take-off and landing on the prototypes, are believed 
to have been dropped from production An-72s as an 
unnecessary complication. The first prototype flew on 
August 31, 1977; the second was shown at the 1979 Paris 
Air Show, by which time just over 1,000 flying 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, and a 
brochure distributed at the 1981 Paris Air Show suggests 
that a special "slide-forward" ramp of the kind fitted to 
the An-26 will be standard also on the An-72, 
Power Plant: two Lotarev D-36 high bypass ratio tur­

bofan engines; each 14,330 lb st. 
Dimensions: span 84 ft 9 in, length 87 fl 2V• in, height 27 

ft OV4 in. 
Weights: max payload 22,045 lb, gross weight 72,750 lb 
Performance: max cruising speed 447 mph, service 

ceiling 36,100 ft, range 2,360 miles with max fuel, or 
620 miles with max payload. 

Accommodation: crew of two or three on flight deck. 
Folding seats lor 32 passengers along walls of freight 
hold. Provision lor carrying 24 casualties and atten­
dant in ambulance role 

Armament: none. 

Ilyushin 11-18 (NATO 'Coot') 
With its airline service drawing to a close, this four-

Antonov An-12BP (NATO 'Cub-A ') 
(US Navy) 

Antonov An-22 (NATO 'Cock') 

Antonov An-26 (NATO 'Curl') 

Antonov An-72 (NATO 'Coaler') 
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Ilyushin l/-76M (NATO 'Candid') 
(Swedish Air Force) 

Aero L-39 Albatros of East German 
Air Force 

MiG-15UTI (NATO 'Midget') 

MiG-21U (NATO 'Mongol-8') of 
Czechoslovak Air Force 

IUrboprop lransporl Is finding fmportanl new mllhary 
roles. or which rhe ellni operations 01 ·coot-A" (see under 
Reconneissance. ECM. 811d Early Werning Alrcrslt head­
ing) am 1yp1c~1. lhlrteen arr foroos hove It own passenger 
versions, usually in a VIP conl,guralion. The S011ie1 Air 
Force is lhoughl lo relain about 15 in this form , 
Power Planl: four lvchenko Al-20M turboprop engines: 

each 4,250 ehp. 
Dimensions: span 122 ft 8½ in, length 117 ft 9 in, height 

33 It 4 in. 
Weights : empty 76,350 lb, gross 134,925 lb. 
Porlormance: max cr ulslng speed 419 mph, range 3,230 

miles wllh ma• fuel , or 1,990 miles wllh ma.x payload. 
Accommoda!lon: crew of five; up 10 122 passengers. 
Armament: none. 

Ilyushin 11-76 (NATO "Candid') 
Delivery of ml!llary ll-76s to a.development squadron 

began in 1974, only three ~ar~alter the first flight of the 
prototype, on March 25, 1971. Since then, the expected 
replacement of An-12s with ll-76s has been much slower 
than expected, and only 140 of the lour-turbofan aircraft 
are thought to serve currently with the VTA transport 
force. Aerollot has about 40, which ii uses in areas like 
Siberia. the north of the Soviet Union, and the Far East, 
where conditions are often dilficult, with short, 
unprepared airstrips. Iraq, Czechoslovakia, and Poland 
are said to have ordered military 11-76s, with a rear gun 
tu rre t. Others are expected to go into service with the 
Soviet Air Force in AWACS and fl ight refuelling tanker 
roles. 

Basi c requirem ent to whi ch the ll-76's designers 

Trainers 
Aero L-29 Delfin (NATO 'Maya') 

About 3,600 L-29 two-soal l)aslc and advanc ed jet 
tralnors were manufactured 1n Czechoslovakia between 
1963 and 1974. lor slandardlsod uso by t11e arr torces of 
all Wars1W1 Pact nations oxcept Poland, wh ich preferred 
Its own TS-11 Iskra, and for expotl . Replacement wllh 
another Ciech-doslgned trainer, tho L-39. tias beon 
under way since 1974, but L-29s can stilt be seen in lhe 
markings of 15 air forces, 
Power Plant: one M701c500 turbojet engine: 1,960 lb st. 
Dimensions: span 33 ft 9 in, length 35 ft 5½ in, height 10 

ft 3 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 wi th external tanks. 
Accommodation: crew of two, in tandem 
Armament: provisi on for two bombs of up to 220 lb . 

eight air-lo-ground rockets, or two 7 62 mm machine­
gun pods under wings. 

Aero L-39 Albatros 
Th e first prototype of lhe l-39 llew on November 4. 

1968, and sorfes production began in 1972 to replace the 
L-29 as the standard trainer ot the Soviet and olher air 
forces. Well over 1,000 have been delivered already, and 
the eventual production total is expected to match that of 
the L-29 There are three currenJ versions: 

L-39C. Basic and advanced flying trainer. delivered to 
the air forces of Afghanistan, Czechoslovakia, the Ger­
man Democratic Republic, and the USSR. 

L-3920. Weapon training version. with four underwing 
weapon slatlo~s Strengthened wings. Exported lo Iraq 
and Libya. 

L-392. Weapon systems training/ground attack and 
reconnaissance version, with underfuselage gun and 
underwlng weapon stations. Strengthened wings and 
lanqlng gear. 
Power Plant: one lvchenko Al-25-TL turbofan engine; 

3,792 lb st. (Data for L-39C follow.) 
Dimensions: span 31 ft OV2 in, length 39 ft 9½ in, height 

15 It 7¥< in, wing area 202.36 sq It, 
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-392): underwing bombs, rockets, air-to­

air missiles, or reconnaissance packs, on four hard· 
points. and a 23 mm GSh-23 twin-barrel cannon in an 
underfusetage pod. 

MiG-15UTI (NATO 'Midget') 
After completing their basic and initial advanced train­

ing on !he 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 fighte r. The airframe differs from 
1tia1 ot the original single-seater mafn ty In having an all 
cockpit lor an lnstruc10.r In place ol some fuselage ruel 
tankage.Armament Is reduced lo a stngte gun on most of 
the trainers, whloh continue In service with more than 
lh i rty air forces. Next stage .of trf! lnlng alter the 

--
worked was 10 provide lhe aoll ity to lianspo,1 40 metric 
tons ol lrelght for a dlslanc,e of 3,100 mllos (6,000 km) in 
under six hours, For the VTA, this meant that !he new 
aircraft would carry twi ce the payload of its An-12B P over 
five times the range. Design features include rear-load­
ng ramp/doors. a T-tall. full-span leading-edge slats, 
and lnple·slotled lleps for good field performance, a 
n1111rgalor's station In the glazed nose. wllh ground,map­
ping rada r Ina large undernase fairing, and e unique and 
con,plex 20-wheel landing gear. The entire aaaommode· 
tion is pressurised, making it possible to carry 140 troops 
as an alternative to freight. Advanced mechanical han­
dling systems are fitted for containeri sed and other 
freight Equipment for all-weather operation incl udes a 
computer tor automatic flight control and automatic 
landing approach, 

A series or 25 olf!olal records sot by the 11-76 In July 197$ 
includes a payload of more than 70 meUic 1.0ns (154,590 lb) 
lifted 10 a height ol 38.960 II. and 8 speM ol 532.923 mph 
around a 1,000 km ci rcuit w1U1 the some load. 
Power Plant: four Soloviev D-30KP turbofan engines; 

each 26.455 lb st. 
Dimensions: span 16511 Bin, length 152 ft 10½ rn, 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 max­
imum payload ol 88,185 lb, max range 4,163 miles. 

Accommodation: crew of three to five; up to 140 pas­
sengers. 

Armament: gun turret in tail , 

MiG-15UTI is normally on one of the two-seat adapta­
tions of current operational aircraft described after this 
entry. 
Power Plant: one Klimov VK-1 turbojet engine: 5,952 lb 

SI. 

Dimensions: span 33 ft 07/a in, length 032 ft 11V< in. height 
12 ft Wain , 

Wolghts: amply 8,816 lb. gro•s (clean) 10,692 lb 
Pe_r1ormance: meK speed 63i mph at sea level, range 

590 miles (Olean) or 885 miles (with two underwing 
tanks) at 32.800 It 

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 tbe air forces equipped with MIG-21 

slngle-soat tlghlers also fly lhts two-seal training ve.rslon 
ol lhe same ly-pe. The basic MIG·21U !NATO 'Mongol•A') 
ii; generally s1mllar 10 Iha MIG-21F, but ties·two cockpits 
in randem under a sideways-hinged double canopy, 
larger main Wh9"Ie and tyres: a one-piece forwa rd air• 
brake. and repositioned pilot boom. above the air Intake. 
It carries no guns, and exIslsm two forms. tater produc­
tion models ('Mongol-B') having a wide-cho rd lln ano 
deeper dorsal spine falrlng A lhlrd variant is the 
MIG-21US, which adds $PS flap-blowing and a relrac1-
obl11 per scope IGr the tnstruclor. The MIC..21UM Is a 
trainer counterpart ol Iha MlG•21MF. with R-13 1urbo)et 
and rour underwlno s10,os pylons. 

MiG-23U (NATO 'Flogger-C') 
(See page 98.) 

MiG-25U (NATO 'FDxbat·C') 
(See page 99.) 

Sukhoi Su-7U (NATO 'Moujik') 
The Soviet and nine other air forces use this tandem 

1wo-sea1 edaptallon ol U1e Su-78 as an ope,allonal 11al n­
er lor lhal r ground attaok pltots. Changss ero minimal, 
The all cockpll ls lltled wll~ a stlghtly•mised canopy. 
lrom which a prominent dorsal spine exte~ds back to the 
base of the fail-fin. Versions in service are lhe Su•7UM 
and Su-7UMK, couesp·onding to the slngle-seat " M" and 
" MK" mspectively. 

Sukhol Su-9U (NATO 'Maiden') 
Thl s operat{onal ualn ng version of the Su-9 single­

seal nil-weather figh ter has a landem cockpit installation 
ldentloal wllh that of lhe Su-7U. 

Sukhoi Su-15 trainer (NATO 'Flagon-C') 
(See page 100.J 

Sukhoi Su-17 trainer (NATO 'Fitter-E') 
(See page 101.) 

Tupolev Tu-22U (NATO 'Blinder-D') 
(See page 96.J 
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Yakovlev Yak-11 (NATO 'Moose') 
Operated still by more than a dozen air forces, this 

tandem two-seat basic trainer, evolved from the wartime 
Yak-9 fighter, is used for second-stage instruction of all 
Soviet pilots after graduation lrom the Yak-18. Small 
wings give it a long take-off run but a smart rate of roll . 
Power Plant: one Shvctsov i\Sh-21 piston engine: 800 

hp. 
Dimensions: span 30 ft 10 in, length 27 ft 10~-• in heigh I 

9 ft 2\2 in , 
Weights: empty 4,630 lb, gross 5,512 lb 
Performance: max speed 286 mph , service ceiling 

23,300 ft, max range 795 miles 
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-18A 
switched to a 300 hp Al-14RF engine and was generally 
cleaned up The Yak-18P and PM were refined single-seal 
aerobatic variants of the 18A, and the Yak-1BPS a tail­
wheel counterpart of the PM All can still be seen (Data 
tor Yak-18A lo/low.) 
Power Plant: one lvchenko Al-14RF piston engine; 300 

hp 
Dimensions: span 34 fl 9V• in , length 27 ft 4~'' in, heigh I 

11 ft O in, wing area 183 sq ft, 
Weights: empty 2,259 lb, gross 2,910 lb 
Performance: max speed 186 mph, service ceiling 

16,600 fl, max range 435 miles. 
Armament: none. 

Yakovlev Yak-28U (NATO 'Maestro') 
Although the operational Yak-28P ('Firebar') is a tan-

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 250 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, which 1s much en­
larged on one recently photographed Ka-25 as a con­
tainer for wire-guided torpedoes A few have a stream­
lined blister fairing built into the base of the central lail­
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 infla­
tion bottles, The rear legs are pivoted, so !hat the wheels 
can be moved into a position where they offer least 
interference to signals from the nose radar. Dipping so­
nar is housed in a compartment at the rear of the cabin , 
but is said to be inoperable at night or in adverse weath­
er. An electro-optical sensor and a towed magnetic 
anomaly detector are carried Ka-25s fly from cruisers of 
the Kara and Kresta classes, the nuclear-powered guided 
missile cruiser Kirov, the carrier/cruisers Kiev and Minsk, 
each of which carries 16 'Hormone-As' and 3 'Bs', and the 
helicopter cruisers Moskva and Leningrad, each of 
which accommodates about 18 aircraft 

Hormone-8. Special electronics variant, able to pro­
vide over-the-horizon targeting information for SS-N-12 
'Sandbox· 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 which photographs have appeared 
in the press include a utility model, generally similar to 
'Hormone-A' but with unnecessary operational equip­
ment and weapons removed. This version sometimes 
has a yagi aerial mounted on the nose; it has been 
photographed in non-operational red and white paint 
finish , (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 fl 7½ in. 
Weights: empty 10,500 lb, gross 16,500 lb 
Performance: max speed 130 mph, service ceiling 11,500 

ft, range 405 miles. 
Accommodation: crew of two orl flight deck: other crew 
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dem two-seater, it was not possible to adapt the existing 
rear cockpil 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-sliding, A very large conical probe projects forward 
of the nosecone. 

Yakovlev Yak-36 trainer 
(NATO 'Forger-B') 
(See page 100,) 

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 lhe 
men's and women's events at the 1976 World Aerobatic 
Championships Its configuration is almost identical to 
that ot the earlier Yak-18PS, but ii 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 followed 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 reduce damage in a wheels­
up landing The Yak-52 is being manufactured in the IAv 
Bacau factory at Bacau in Romania 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 ft 2 in. length 25 ft 2 in, height 9 ft 

av, in . 
Weights : empty 2,205 lb, gross 2,844 lb. 
Performance: max speed 177 mph, service ceiling 

19,750 ft , max range 341 miles 
Armament: none 

members in main cabin, which is large enough to 
contain 12 folding seats for passengers in transport 
role, 

Armament: ASW torpedoes, nuclear depth charges, 
and other stores in underfuselage weapon bay, when 
installed~ Reported installation of small air-to-surface 
'fire and forget' missiles on some aircraft. 

Kamov 'Hormone Variant' 
In the Soviet Military Power document appears a refer­

ence to the new Sovremennyy class of guided missile 
destroyers for antisurface warfare After mentioning the 
ship's primary armament of guns and missiles, this item 
states that "The Sovremennyy has a secondary ASW 
mission and can carry Hormone variant helicopters in 
its telescoping hangar." No further details are given, but 
it may be worth recalling that the US Military Posture 
statement for FY 1979 contained lhe remark: ·~nother 
new [Soviet] naval helicopter is projected in the 
mid-1980s for ASW and reconnaissance roles" It may be 
of further significance that the Udaloy, first of a new class 
of Soviet ASW guided missile destroyers, which began 
its sea trials in November 1980. has two hangars for ASW 
helicopters 

Mil (WSK-PZL Swidnik) Mi-2 
(NATO '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 rhe world ; and a total of at least 3,500 are 
deployed wlfh ll rst-line units of the Soviet tactical air 
rorces: Only type net built in the USSR is the small Mi-2, 
of which manufacture was transferred to lhe WSK-PZL al 
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 continuing at a 
rate of 300 per year. 
Power Plant: two Polish-built lsotov GTD-350P lur­

boshaft engines; each 400 or 450 shp, 
Dimensions: rotor diameter 47 ft 9V, in, length of fuse­

lage 39 ft 2 in . height 12 ft 3112 in. 
Weights: basic operating 5,213 lb, gross 8,157 lb. 
Performance: max speed 130 mph at 1,640 ft, service 

ceiling 13,125 ft, range 360 miles with max fuel, 105 
miles with max payload. 

Accommodation: pilot on flight deck; eight passengers, 
1,543 lb of freight, or four litters and medical attendant 
in cabin 

Armament: provision for air-to-surface rocket pod, or 

Tupolev Tu-22U (NATO 'Blinder-O') (Tass) 

Yakovlev Yak-52, built in Romania 
(Brian M. Service) 

Kamov Ka-25 with underbelly container 
for wire-guided torpedoes 

Mil (WSK-PZL Swidnik) Mi-2 
(NATO 'Hoplite') 
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Mil Mi-6 (NATO 'Hook') 

Mil Mi-8 (NATO 'Hip-C') in East 
German service 

Mil Mi-24 (NATO 'Hind-A') (Flug Revue) 

Mil Mi-24 (NATO 'Hind-D') gunships in 
Czechoslovak service 
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two 'Sagger' air·to-surface missiles, on each side of 
cabin 

Mil Mi-6 (NATO 'Hook') 
When announced in the Autumn of 1957, the Mi-6 was 

the world 's largest helicopter. II was also the first Soviet 
production hellcopt.er fitted with small fixed wings 10 
ottload the main rotor In cruisirig llight. These:,ylngsam 
normally removed when the aircraft operates In a l fylng 
crane role, carrying external freight. More than 860 pro­
duction Mi-6s are believed to have been delivered for 
commercial and military service, the latter with the air 
fo rceso! the Soviet Union (about 500 currently o.peratlng 
wilh the taotloal air lorces), Algeria. Bulgar a. Egypt, 
Ethiopia, Iraq, Peru , Syria, and Vietnam. Task or these 
helicopters is to haul guns. armour, vehicles, supplies, 
freight, or 65-90 troops at a time, in combat areas. 
Power Plant: two Soloviev D-25V turboshaf t engines ; 

each 5,500 shp. 
Dimensions: rotor diameter 114 fl 10 in, length of 

fuselag e 108 ft 10½ in, height 32 ft 4 in . 
Weights: empty 60,055 lb, gross 93,700 lb, 
Performance, max speed 186 mph, ser,lce cell ing 

14,760 ff, ra nge 385 miles with 17,637 lb payload. 
Accommodation , crew or ilve; up to 90 passengers, 

26,450 lb or fre(ghl, or 41 lltters and two modloal alten­
dants. 

Armament: some aircraft have a 12-7 mm gun in the 
nose. 

Mil Mi-8 (NATO 'Hip') 
When teamed with the Mi-24 gunship, 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 the crews 
are well trained, is to put down assault troops, combat 
equipment, and supplies behind enemy lines, within 
15-20 minutes cif a nuclear or conventional bombard­
ment/strike. Versions serving with about 40 air forces are 
as follows: 

Hlp-C. Basic assault transpor t 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 102. 
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 armament 
changed to six 'Saggers'-
Power Plant: two lsotov TV2-117A turboshaft engines; 

each 1,700 shp (Developed Ml-17 variant has TV3-117 
engines, each 2,200 shp.) 

Dimensions : rotor diameter 69 ft 10V• in, length of 
fuselage 60 rt 0:Y• in, height 18 ft 6½ in. 

Weights: empty 16,007 lb, gross 26,455 lb. 
Performance: max speed 161 mph at 3,280 ft , service 

ceiling 14.760 ft, range 311 miles as passenger trans­
port. 

Accommodation: crew of two or three; up to 32 pas­
sengers, 8,820 lb of freight, or 12 litters and attendant 

Armament: see individual model descriptions. 

Mil Mi-10 (NATO 'Harke') 
So impressive have been the achievements of Soviet 

flying crane helicopters in combat areas such as the 
Ogaden region of Ethiopia that the Mi-10 was reinstated 
in production after a six-year break. Even now, produc­
tion is very limited by Soviet standards, but at least 60 
Mi-10s are thought to have been delivered Each embod­
lei; the power plant, rotor system. tra.nsmission. gear­
tioxes, and most equipment ol the Mi-6, The depth of the 
rusolage Is reduced oonslder,:ibly, and the tallboom is 
deepened so that the flattened undersurface extends 

unllrowen to th e tal), The Ml-10 also lacks the wings or the 
standard Ml•6, Payloads can be carried by sling or cab le. 
clasped under th e be lly, or on lnterctrangeable wheeled 
platlorms slung between the legs of tho wlde·track. 
sIaUry landing gear, Fur lher lrelghl, or up to 28 pas­
sengers on tip-up seats, con be accommodated In th e 
main cabin. 
Dimensions: rotor diameter 114 ft 10 in, length of 

fuselage 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 

ft, range 155 miles with 26,455 lb platform payload. 

Mil Mi-14 (V-14) (NATO 'Haze') 
Comparison of photographs of this aircraft and the 

Mi-8 transport helicopter will reveal that the Mi-14 has 
shorter engine nacelles, with the intakes positioned 
above the mid-point of the sliding cabin door. Such 
nacelles, found also on the Mi-24 'Hind' and new Mi-17, 
house TV3-117 turboshaft engines in place of the lower­
rated TV2s of the Mi-8_ Overall dimensions and dynamic 
components of the Mi-14 are generally similar to those of 
the Mi-8 from which it was derived New features to suit it 
for its role as a shore-based anti-submarine aircraft in· 
elude a boat hull of the kind used on the Sikorsky Sea 
King, and a sponson on each side at the rear to confer a 
degree of amphibious capability. The landing gear is 
fully retractable. Operational equipment can be seen to 
Include a large undernose radomo and a towed magnm­
ic.anomaJy detection (MAD) btrd stowed agalnsl iho rear 
of the fuselage pod. About 65 Ml-14s are currently n 
service with the Sov,ot Naval Alr Force, wh ich na.s been 
able, in consequence, to retire the last piston-engined 
Mi-4s from its shore-based ASW units. Twelve Mi-14s 
have been exported to Bulgaria. 

Mil Mi-24 (NATO 'Hind') 
Events in Afghanistan have focused so much attention 

on 'Hind'!!' potential as a gunship that ii Is easy 10 torgaI 
thal It was designed originally.to deliver a squad ol elghl 
asS11 utt t roops Into a baule!leld. Its weapons were 
Intended then to ol~r a path past any tanks. guns, or 
o ther obstru ctlo~s 10 Its progress, bot it was nol long 
beloro training exercises caused a major change In tac­
tics.. Today, lhe Ml-24 rs regarded as not only an anti-tank 
weapon, but capable Itself or function ing as a hlgh­
speed, nap-of-the-earth ' tank', ~nd Of destroying enemy 
helh::opters In a r-to-aor combat Dur ng exercises, 
Ml-24s have operated usually as escons to troop-carry, 
Ing MT-8s, with responsiblllly ror suppresslng antl-al r· 
orell defences en routo_ A report In Red Star has clalmed 
that they are "superior to other an ti -tank weapons in 
terms of field vision, manoeuvrabi li ty and llrepower : and 
capable of hitting armoured enemy targets while remain­
ing out of reach of anti-aircraft weapons. The correlation 
between tank and hel icopter losses is 12:1 or even 19 :1 in 
the Mllcopter's favour." 10 exploit 'Hind's' proven poten­
tial, steel and titanium have been substituted for alumin­
ium in cri t ical components, and glassfibre-skinned rotor 
blades have replaced the original blade-pocket design. 
The helicopter is now almost invulnerable to small arms 
fire from the ground. Variants identified to date are as 
follows: 

Hind-A. ArmM assault trensporl, with large enclosed 
flight deck for crew or fou r. and places ror up to eight 
fully-equipped troops iri ma,n cabin, Dynamic compo• 
nents based on those o! Ml-8. Fu lly- retractable randing 
gear. A\J>dllary w ings of this version have considerable 
anhedral One 12_7 mm machine-gun in nose; four hard­
points under stub-wings for 32-round packs of 57 mm 
rockets, or bombs; lour 'Swaller' homing anti- lank mis­
sties on wingtip launchers. Ant i-torque rotor. originally 
on starboard side of o!fset tall pylon, repositioned to port 
side on later and converted alrorafl. lnlt lal production 
Ml -249 were O! lhls lype, 

H!nd-B- Sim lier lo 'Hind-A' except that auxiliary wings 
have neither antiedral nor dihedral. and carry only the 
Iwo Inboard weapon st~tlons on each side. This version 
is believed to have preceded 'Hind-A' and was not built in 
quantity. 

Hind-C. Generally similar to late-model 'Hind-A' but 
without nose gun and undernose blister fairing, and no 
missile rails at wingtips. 

Hind-O. Basically similar to late-model 'Hind-A', with 
tail rotor on port side, but with front fuselage completely 
redesigned for 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 fitted 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 Gatling-type12.7 mm 
machine-gun in a turret with a wide range of movement 
in azimuth and elevation, providing air-to-air as well as 
air-to-surface capability. Undernose pack for sensors 
including possibly radar and low-light-level TV. Wing 
armament retained. Many small antennae and blisters. 
Nosewheels semi-exposed when retracted-

Hlnd-E. As 'Hind-D', for Soviet armed forces, but with 
four laser-homing 'Spiral ' anti-tank missiles instead of 
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Swatters', and structural hardening, 
Under the Soviet designation A-10, the Mi-24 has set a 

number of major FAl-approved records, including the 
current world speed record for helicopters of 228 9 mph 
over a 15/25 km course. 

Deliveries of all modets of the Mi-24 are known to 
exceed 1,000, with production continuing at the rate of 
more than 15 per month. Full regiments of these airornl t 
are known to have been based at Parchim and Stendal , 
northwest and west of Berlin, near the border wi th the 
German Federal Republic, since the Spring of 1974. 
Other operators include the air forces of Afghanistan, 
Algerla, Bulgaria, Czeehostovakia, East Germany. Hun­
gary, Iraq, Libya, Poland, and South Yemen, (Os ta for 
'Hind-A' follow.) 
Power Plant: two lsotov TV3-117 turboshaft engines; 

each 2,200 shp_ 
Dimensions: 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: see individual model descriptions. 

MIi Ml-26 (NATO 'Halo') 
OasJgn ol the Ml-26 heavy•lllt helicopter began in the 

early 1970s 10 meet the requirement for an aircraft of 

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 b'S-3 
('Shyster '), drew heavily on wartime German V-2 technol­
ogy. About 320 remain operational, mostly near the west­
ern 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 five days. The 
age of the weapon system 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 R0-214 liquid-pro-

pellant (nitric ac id/kerosene) sustainer ; 163,142 lb 
thrust in vacuo. 

Guidance: inertial. 
Warhead: alternative nuclear (1 megaton) or high-

explosive. 
Dimensions: length 77 fl O in, diameter 5 ft 7 in 
Launching weight: 60,000 lb. 
Performance: max speed Mach 6.7, max range 1,200 

miles. 

SS-5 (NATO 'Skean') 
About 35 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). 
Dimensions: length 80 ft O in , diameter 8 ft 6 in. 
Performance: inax range 2,500 miles. 

SS-11 (NATO 'Sego') 
About 580 of thooe ' llg!'t ' ICBMs remain in their silos. 

Replacement of a proportion of the original force with 
new SS-17s appears to have been completed; others are 
expected 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 the SS-13, with no space between its 
liquid-propellant stages. Two versions remain opera­
tional: 

55-11 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. 

55-11 Mod 3. First operational Soviet missile with 
MRVs (three 300 kiloton). Tests began in 1969, and great­
er targeting flexibility and accuracy led to rapid deploy­
ment; more 'than 60 em placed. 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 (1¼ miles). 
Warhead: nuclear (1 megaton). 
Dimensions: length 66 ft O in, max diameter 6 fl 6 in 

(first-stage skirt). 
Performance: range 6,200 miles. 
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greater capability than the Mi-6 and Mi-10. Except for the 
four-engined twin-rotor Mi-12, which did not progress 
beyond prototype testing, it is the heaviest helicopter yet 
flown anywhere In lhe world. Its roto rd iameIer lssmaller 
than that of the f',1I·6 and Mi-10, but this Is olfsel by the 
fact that the Mi-26 is the first helicopter to operate suc­
cessfully with an eight-blade main rotor. Other features 
include a payload and cargo hold very similar in size to 
those of a C-130 Hercules, loading via clamshell doors 
and ramp at the rear of the cabin pod, and main landing 
gear legs which are adjustable individually in length to 
permit landing on a slope. 

By mid-1981 the Mi-26 had completed two years of 
flight development, and production was said by repre­
sentatives of the MIi Bureau to be imminent. The helicop­
ter has obvious military applications. 
Power Plant: two Lotarev 0-136 turboshafl engines; 

each 11,400 shp. 
Dimensions: rotor diameter 105 ft O in, length of 

fuselage 110 ft 8 In , height 26 It 5V, in. 
Weights: empty 62,170 lb, gross 123,450 lb, max payload 

44,090 lb. 
Performance: max speed 183 mph , service ceiling 

14,760 fl, range 497 miles. 
Accommodation: craw of five; about 40 tip-up seats 

along side walls of hold, 

SS-X-16 
About the same size as USAF's Minuteman, the SS­

X-16 was the only solid-propellant missile among the 
new generation of Soviet ICBMs. It promised particular 
problems for the US at one time, being designed for 
mobile deployment and having a relationship to the 
SS-20 which meant that, by building and storing large 
numbers of SS-X-16 third stages, the Soviet Union would 
possess the means to convert all its SS-20 mobile I ABMs 
into ICBMs at any time, thereby increasing greatly the 
intercontinental force In fact, the SS-X-16 has never 
been deployed. It was 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. Its 
range was 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-propellant 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 
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 : 

55-17 Mod 1. With four 900 kiloton MIRVs, shaped for 
high-speed atmospheric re-entry to ensure greater 
accuracy. 

55-17 Mod 2. With single large (5 megaton) re-entry 
vehicle, for capability against hard targets. 

DoD believes 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 fl O in, max diameter 8 ft 6 in. 
Performance: range Mod 1 6,200 miles with CEP of 

around 500 m (0.3 mile), Mod 2 6,800 miles. 

SS-18 (Soviet designation RS-20) 
Replacement of the SS-9 (NATO 'Scarp ') with 308 of 

these cold-launched "heavy" two-stage liquid-pro­
pellant 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. Three versions are deployed: 

55-18 Mod 1. Some operational, each with single 18-25 
megaton warhead, for use against deep underground 
shelters, 

55-18 Mod 2. Major current operational version, with 
eight to ten relatively large (2 megaton) MIRVs dispensed 
by a post-boost vehicle (PBV) similar to that employed on 
lhe US Minuteman Ill and Poseidon missiles. 

55-18 Mod 3. Longer-range version, with single re­
entry vehicle lighter and more accurate than that of Mod 
1, which it may ultimately replace. Crew training 
launches began in February 1976, CEP better than 590 ft 
achieved in trials. 
Dimensions: length 118 ft O in, max diameter 10 ft O in. 
Performance: range Mod 1 7,450 miles, Mod 2 6,800 
miles, Mod 3 9,940 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-

Mil Mi-26 (NATO 'Halo') 
(Brian M. Service) 

SS-4 (NATO 'Sandal') 

SS-13 (NATO 'Savage') 
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Artist's impression of SS-20 launch area 
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AS-6 (NATO 'Kingfish') under wing of 
Tu-16, showing for the first time the 
underbelly recess for carrying AS-2 

(NATO 'Kipper') (Royal Danish 
Air Force) 

stage liquid-propellant missile, with a range of 
5,950-6,200 miles. Being longer than the SS-11 and 
SS-17, it requires more extensive modification to existing 
silos in which it is emptaced; yet at least 300 are already 
operational. This lends weight to DoD's belief that the 
SS-19's combination of accuracy and yield makes it the 
most capab le 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 a MIRVed payload of six re­
entry vehicles (each 550 kilotons yield). A Mod 2 version, 
with a single large (5 megalon) re-entry vehicle , has been 
tesled , Under the terms of SALT 11, 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 consisls of 

the first two stages of the SS-X-16 ICBM, represents the 
most formidable Soviet threat to NATO nations in Wesl­
ern Europe, It would not, however, have been subject to 
any restrictions under SALT 11, as its range is less than 
5,500 km (3,417 miles). About 250 had been deployed by 
July 1981, each with a MIRVed payload of three re-entry 
vehicles (yield of each 150 kilotons). CEP is reported lo 
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. 

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 th e Sovie I 
requirement for long range is minimal. Fifty-five impor­
tant US cilies 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 
capability to develop a strategi c cruise missile if it were 
required, Largest current Soviet air-to-surface missile is 
the AS-3, whi ch 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. It is 

known still to be operational with alternative nuclear 
(500 kiloton) 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 fl ight under autopilot control. 
Dimensions: span 30 ft O in, lenglh 48 ft 11 in. 
Weight: 17,600 lb. 
Performance: 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 strateg l~ bombers, and now carried also by the 
variable-geometry · Backfire' , the AS-4 was first seen on a 
single Tu-22 ('Blinder-B') in 1961. Most of the 22 Tu-22s 
which participated in the 1967 Aviation Day display at 
Domodedovo carried an AS-4, seml-s~bmerged in lhe 
fuselage, and production by 1976 was stated by the UK 
Defence Minister 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 !ail 
surfaces. Propulsion is believed to be by liquid-pro­
pellant rocket molar. Alternative nuclear (350 kiloton) or 
2,200 lb high-explosive warheads can be assumed, 
Guidance: inertial, with radar terminal homing. 
Dimensions: span 9 ft 10 in, length 37 ft O in. 
Weight: 13,225 lb. 
Performance: max speed above Mach 2, range 185 

miles at low altilude. 

AS-6 (NATO 'Kingtish ') 
First sighting of this a r-to-&urface missile was by the 

pilot of a Japan Air Sell-Dolence Force F-86F, in late 
December 1977 When scrambled to investigate a Tu-1 6 
('Badger') flying 50 miles to the norlh of the Nolo 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 og ival nose; lwo shorl-span, 
long-chord wings; and a cruciform lail unit with folding 
ventral fin. Propulsion is said to be by liquid-propellant 
rocket moto r, with inertial midcourse guidance, and 
active radar terminal homing, giving an exceptional 
degree of accuracy. The warhead can be either nuclear 
(200 kiloton) or 2,200 lb high-explosive. Primary carrier 
was expected to be the variable-geomelry 'Backfire ' ; 
there has been no evidence of this, but Tu-16s have been 
seen frequently with 'Kingfish' under one or bolh wings. 
Dimensions: span 8 ft 2½ in , length 34 ft 6 in 
Weight: 11,000 lb . 
Performance: max speed Mach 3, range 135 miles al 

low altitude. 

Airborne and Tactical 
Defence Missiles 
AS-2 (NATO 'Kipper') 

First seen 21 years ago, at the 1961 Avialion Day display, 
this aeroplane-configuration miss ile, with underslung 
turbojet engine, was described by lhe commentator al 
Tushino as an anti-shipping weapon, Radar is carried in 
lhe nose of the Tu-16 carrier aircraft, and guidance is 
believed to comprise initial beam-riding , subsequent 
pre-programmed flighl under autopilot control, and ac­
tive radar terminal homing. A 2,200 lb high-explosive 
warhead is fitted. 
Dimensions: span 16 fl O in, length 31 ft O in. 
Weight: 9,260 lb. 
Performance: max speed Mach 1. 2, range 130 miles, 

AS-5 (NATO 'Kelt') 
According lo 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 lhe October 
1973 war between Israel and the Arab states, when Tu-16s 
from Egypt launched lhem against Israeli targets. Only 
live eluded the ai r and ground defences, to hit a supply 
dopot 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 ('Kennel') 
which it superseded, The switch to liquid rocket propul­
sion eliminated the need for a ram air intake, and permit­
ted the use of a larger radar inside the hemispherical 
nose fairing . Guidance is said to be by autopilot on a pre­
programmed flight path, with radar terminal homing 
which can be switched from active to passive as 
required . A 2,200 lb high-explosive warhead is slandard, 
Dimensions: span 15 ft O in, length 31 ft O in. 
Performance: max speed Mach 1,2 at 30,000 ft, Mach 

0.9 at low level, max range 200 miles. 

AS-7 (NATO 'Kerry') 
Carried by the Su-17 'Fitter' and Yak-36 'Forger', this 

tactical air-to-surface missile is said to have a single­
stage solid-propellanl rockel motor, radio command 

guidance system, and 220 lb high-explosive warhead. 
Dimension: length 11 ft 6 in. 
Weight: 2,640 lb 
Performance: max speed Mach 0.6, max range 7 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') 
This slandard Soviet anti-tank weapon formed the 

original missile armament of the Mi-24 ('Hind-A and D') 
helicopter gunship, and is carried by the 'Hip-E' version 
of the Mi-8, 'Swatter' is steered in flight viaelevons on the 
trailing-edges of its rear-mounted cruciform wings, and 
embodies lerminal homing. 
Dimensions: span 2 ft 2 in, length 2 ft 11½ in. 
Weight: 55 lb, 
Performance: cruising speed 335 mph , rang e 985-

7,220 IL 

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 arm ing the Pol ish-bu ilt Mi-2, 
Dimensions: span 1 ft 6 in, lenglh 2 ft 101/< in 
Weight: 25 lb. 
Performance : speed 270 mph, range 1,650-9,850 ft . 

AT-6 (NATO 'Spiral') 
Unlike previous Soviet helicopter-launched anti-tank 

missiles, 'Spiral' does not appear lo have a surface­
launched appl ication . Few details are yet available, 
except that it is lube-launched, and homes on largets 
illuminated by a laser designator. It equips the 'Hind-E' 
version of the Mi-24, and is said to have a range of 4.3 to 
6.2 miles. 
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AA-1 (NATO 'Alkali') 
First Soviet air-to-air missile to become operational, 

Alkali' equipped the older generation of Voyska PVO 
interceptors, such as the Su-9 and all-weather versions 
of the MiG-19, and can be expected to disappear from 
service soon. It has a solid-propellant rocket motor and 
I/J-band semi-active radar guidance system. 
Dimensions: length 6 ft 2 in, body diameter 7 in, wing 

span 1 ft 10:V, in 
Weight: 200 lb. 
Performance: range 3.7 to 5 miles. 

AA-2 (NATO 'Atoll') 
Designated K-13A in the USSR, 'Atoll' is the Soviet 

counterpart to the American Sidewinder 1A (AIM-9B), to 
which it is almost identical in size, configuration, and 
infra-red guidance. I\ has long been standard armament 
on home and export versions of the MiG-21, and is car­
ried by export models of the MiG-23 and Sukhoi Su-22. A 
solid-propellant rocket motor is fitted. 
Dimensions: length 9 ft 2 in, body diameter 4.72 in, fin 

span 1 ft 8:V• in . 
Weight: 154 lb. 
Performance: cruising speed Mach 2,5, range 3 to 4 

miles. 

AA-2-2 (NATO 'Advanced Atoll') 
The multi-role versions ol the MiG-21 (NATO 'Fishbed­

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, ii became 
standard on the Sukhoi Su-11 and Su-15 interceptors. 
Each aircraft normally carries one 'Anab' with an I/J­
band semi-active radar seeker and one with an infra-red 
homing head 
Dimensions: length 13 ft 5 in (IA) or13 ft 1 in (SAR), body 

diameter 11 in , wing span 4 ft 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 for the Tu-28P interceptors 
of Voyska PVO. The version with infra-red homing head is 
normally carried on the inboard pylon under each wing 
of the Tu-28P, with an I/J-band semi-active radar homing 
version on each outboard pylon. 
Dimensions: length 18 ft O in (IA) or 17 ft 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 
similar to that of 'Anab' but it is considerably 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 fairings on the fighter, 
different in shape from those of 'Foxbat-B', are thought 
to house continuous-wave target illuminating equip­
ment for the radar homing missi les. 
Dimension: 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 carried as standard armament by interceptor ver­
sions of the MiG-23, and is reported to be an alternative 
weapon for the MiG-25. Apex' has a solid-propellant 
rocket motor, and is likely to exist in both infra-red and 
radar homing versions. The following data should be 
regarded as provisional: 
Dimensions: length 14 ft 1V4 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, and also 

by late-model MiG-21s, 'Aphid' is a close-range solid­
propellant weapon with infra-red homing guidance. 
Dimensions: length 6 ft 6:V• in, body diameter 512 in, 
Weight: 121 lb. 
Performance: range 3 &--5 miles 

AA-X-9 
The missile known in the West as AA-X-9 is reported to 

have achieved successes against simulated cruise mis­
siles, after 'look-down/snap-down' launch from a modi­
fied MiG-25 interceptor. No details are yet available 

Surface-to-Air Missiles 
ABM-1B (NATO 'Galosh ') 

The Soviet Union deactivated half of the 64 operational 
launchers of its 'Galosh' ABM (anti-ballistic 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 deployment was further reduced to one site for 
each country at the Moscow Summit meeting of late 
June and early July 1974, The 64 'Galosh' sites were 
considered to be capable of protecting Moscow ade­
quately against small attacks using unsophisticated mis­
siles without penetration 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, therefore, that the 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') . 
This mlsslie was first displayed in a Moscow military 

parade on No,ember 7, 1960. Although subsequontly 
reported to be deployed as a slandard anti-aircrall weap­
on, it took no further part In the regular Moscow parades 
until 1968, when it appeared on May Day. The SA-1 is not 
thought to have been supplied to any country outside 
the USSR, and its phase-out there has probably started. 
Dimensions: length 39 ft O in, body diameter 2 ft 3½ in, 
Performance: range 31 miles, 

SA-2 (NATO 'Guideline') 
This missile is a standard anti-aircraft weapon in about 

20 countr ies and has been operational since 1959. It was 
used extensively in combat in North Vietnam and the 
Middle East, and has been improved through several 
versions as a result of experience gained. One variant, 
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first exhibited in Moscow In November 1967, has an 
enlarged, white-painted warhead without the usual 
small canard surfaces. II was claimed to be far more 
effective than earlier versions, and may have a nuclear 
warhead. About 3,500 SA-2 launchers are thought to 
remain operational in the Soviet Union, although the 
number declines annually. Data are for the standard ex­
port 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 
Dimensions: length 34 ft 9 in, body diameter 1 ft 8 in, 

wing span 5 ft 7 in. 
Launching weight: 5,070 lb. 
Performance: max speed Mach 3.5, slant range 28 

miles, effective ceiling 82,000 ft. 

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-altitude system to 
complement the m~dium/high-altitude SA-2. As the SA· 
N-1, it is also the most wid9Iy-used surlace-to-alr missile 
in the Soviet Navy, fired from a roll-stabil!Slld twin-round 
l~uneher. 
Power Plant: two-stage solid-propellant. 
Guidance: radio command, with radar terminal hom­

ing. 
Warhead: ·hlgh-exptosive, weight 132 lb. 
Dimensions: length 22 ll 0 in, body diameter 1 ft 6 in, 

wing spa11 4 ll 0 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 

AA-7 (NATO 'Apex') and AA-8 (NATO 
'Aphid') missiles under wings and 
fuselage of MiG-23MF 

ABM-18 (NATO 'Galosh') 

SA-3 (NATO 'Goa') (Tass) 
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SA-5 (NATO 'Gammon') (Tass) 

SA-6 (NATO 'Gainful') 

SA-7 (NATO 'Grail') 

SA-8 (NATO 'Gecko') 
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vehicle which is itself air-transportable in the An-22 mili­
tary freighter. The SA-4 was first displayed publicly in 
1964. and is a standard Soviet weapon for defence of 
combat areas , II is reported to be operational also with 
the East German and Czech forces 
Power Plant: ramjet sustainer ; four wrap-around solid­

propellant boosters. 
Guidance: radio command, with semi-active radar ter­

minal homing. 
Warhead: high-explosive. 
Dimensions: length 28 fl 10112 in, body diameter 2 ft 8 in, 

wing span 7 fl 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 
I,me. at a slignlly taster rate than the commfssionlng ol 
new SA-3 and SA·,5 sites . The SA-5 is de:scrlbed by th e US 
Department of Defense as providing lang-rango. high­
alt itude deferice 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: semi-active radar homing. 
Dimensions: length 54 fl O in, body diameter 2 fl 10 in, 

wing span 12 ft O in. 
Launching weight: 44,090 lb. 
Performance: max speed above Mach 3.5, slant range 

185 miles, effective ceiling 95 ,000 ft. 

SA-6 (NATO 'Gainful') 
This mob ile 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 jn 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, Hun­
gary, Iraq, Libya, Mozambique, Poland, Syria, and Viet­
nam 
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-pro­
pellant 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 ff 1 2 in . 
Launching weight: 1,212 lb 
Performance: max speed Mach 2.8, range 18.5 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 helicopters. II 
repeated the process during the 1973 Arab-Israeli war, 
despite counlermeasures, Including the use of decoy 
flares. and deflecting upward tho exhausl cl helicopters. 
)n addition to being a standard weapon lh rohghou1 lhe 
Warsow Paci forces since 1968. ii hes tleen supplied to 
about 20 other nat!ons, and to various guerrilla/terrorist 
movements. Designed for use by infantry, the SA-7 is also 
carr ied by vehicles, including ships, in batteries of four, 
six, and eight, for both offensive and defensive employ­
ment. with radar aiming. An uprated version has a more 
powerful motor, giving higher speed and an effective 
ceiling of about 14,000 ft. (Data for basic version .) 
Power Planl: solid-propellant booster/sustainer. 
Guidance: infra-red homing with filter to screen out 

decoy flares. 
Warhead: high-explosive, wei_ght 5.5 lb. 
Dimensions: length 4 ft 5 in, body diameter 2.75 in. 
Launching weight: 20 lb 
Performance: max speed Mach 1.5, slant range 2.15 

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, th is short­
range , all-weather system is unique among Soviet tacti­
cal air defence weapons in that all components needed 
to conduct a target engagement are on a single vehicle. 
Missile configuration is conventional, with canard fore­
plane control surfaces and fixed tail-fi,ns. Fire control 
equipment and four- or six-round launcher are mounted 

. on a rotating turret, carried by a new three-axle six-wheel 
amphibious vehicle. Surveillance radar, with an esti-
mated range of 18 miles, folds down behind the launcher, 
enabling the weapon system to be airlifted by Soviet 

transport aircraft. 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 enigmatic naval SA-N-4 system, Each vehicle carries 
up to six reload missiles 
Powor Plant: prob'abJy dual-thrust solld•propellant. 
Guldt1nce, command guidance by pIoportional naviga-

lio~ Semi-aohve radar terminal homing. 
Warhead: high-explosive, about 90-110 lb weight. 
Dimensions: length 10 ft 6 in, body diameter 8.25 in. 
Launching weight: 440 lb 
Performance: range 1.8-7.5 miles, effective ceiling 

32,800 ft. 

SA-9 (NATO 'Gaskin') 
Tti ls weapon system, deployed Initial ly in 1958. com­

prises a BROM-2 amphl blous veh icle. carrying a box 
launcher for lwo pairs or lnlra-,ed homi ng missiles. The 
launcher rests flat on the rear of the vehicle when not 
required to be ready for launch. 
Dimensions: length 5 fl 9 in, body diameter 4.3~ in. 
Launching weight: 66 lb , 
Performance: range 4 35 miles , effective ceiling 16.400 

ft. 

SA-10 
If all reports emanating from the US press are to be 

believed, this is the weapon that threatens the viability 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 rango ol up to 60 miles fn Iha 1.000-16.600 It hefg)ll 
band Is suggested, with ocl vii radar 1ermlna l horn ng. 
Roported dimensions are n length of 23 II and body 
diameter of 17 7 in , Predicted toe varies trom 'about 
now' to the mid-1980s. Full deployment is likely to be 
protracted, as the DoD considers that an effective anti­
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 vehi cle for Mach 3 radar-guided missiles with 
a reported ability to deal with targets at altitudes 
between 80 and 49,000 ft, at ranges up to 12 miles SA-11s 
are said to be deployed already alongside SA-6s, and 
may represent an improved version of the latter. 

SA-12 
Intended to replace the SA-2 and SA-5, this weapon 

uses a phased-array radar antenna and active radar 
homing, Altitude limits are said to be from 100 lo 100,000 
ft, over ranges up to 60 miles. 

SA-13 
Deployed on a tracked vehicle in the late seventies, the 

SA-13 is a replacement for the SA-9. Together with the 
ZSU-23-4 tracked gun vehicle, it equips the antiaircraft 
batteries of motorised rifle and tank regiments Range is 
about 5 miles. 

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 is about to start, uses 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 Dzerzhinski 

only. 

SA-N-3 (NATO 'Goblet') 
The tw in-round surface-to-air missile launchers fitted 

10 many ot the latest Sovlel naval vess IS, Including the 
cerrler1crulsers Kiev and Minsk, helrcopter cru isers 
Moskvs and Leningrad. and Kara and Kies/a II cru isers, 
carry a new and more effective missile than the SA-N-1 
('Goa'), Th is ls said to have an antish,p capabi li ty, end lo 
carry .allernallve nuclear or 132 lb hig)l-explo~lv~ war­
heads Tho orlg lnal version has a range ol 18.6 mlies and 
effective ceiling of 82,000 ft. A later version has a range of 
34 miles. 

SA-N-4 
Little is known about this naval close-range surface-to­

air weapon system, although SA-N-4 installations are 
operational on eight classes of ships of the Soviet Navy. 
The retractable twin-round 'pop-up' launcher is housed 
inside a bin on deck. The missiles are similar to those 
used in the land-based mobile SA-8 system. 

SA-N-5 
A variety of small Soviet ships have this simple air 

defence system, which carries four SA-7 'Grail' launch­
tubes in a framework that can be slewed for aiming 
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Continuing AIR FORCE Magazine's coverage of foreign air forces, Gen. T. R. 
Milton takes a first-hand look at Brazil-the country, the situation, and its air 
force. This giant country to the south of us is on its way to becoming a 
world power to be reckoned with. It's important to be aware of .. . 

BY GEN. T. R. MILTON, USAF (RET.) 

THE view from the handsome 
American Embassy in Brasilia 

takes in a large and singularly unat­
tractive building; flying from its 
flagpole is the hammer and sickle. 
Life has been quiet at the American 
Embassy these past several years , a 
reflection of the cool relations be­
tween Brazil and the United States 
that marked Pre s ident Carter's 
time . Down the road at the Soviet 
Embassy, business during that same 

period has been brisk, for while 
Brazil's ruling military junta re­
mains staunchly anti-Communist so 
far as Brazil itself is concerned , 
there are no ideological hang-ups 
about dealing with Communist re­
gimes elsewhere in the world . 

Jimmy Carter's hostility toward 
Brazil in the name of human rights 
ended a longstanding close relation­
ship between the two major hemi­
spheric powers, and Brazil is now 

setting its own course. While it re­
mains friendly to the United States, 
which is, after all, its principal trad­
ing partner, there is no indication 
Brazil will again predictably follow 
the US policy lead, as witness its 
refusal to honor the Olympic boy­
cott and the grain embargo to the 
USSR, and the decidedly different 
Brazilian attitudes toward Angola 
and Southern Africa. Nonetheless, 
after an uncertain beginning, the 
Reagan Administration is making a 
definite effort to put Brazil back in 
focus as a very important friendly 
nation. • 

The results thus far have been 
hard to measure beyond a notice­
able warming in the diplomatic and 
military atmosphere . The new US 
Ambassador to Brazil, Langhorne 
A. Motley, was dismissed by some 
critics , at the .time of his appoint­
ment, as an Alaskan businessman 
who owed his job to an election 
payoff. True enough , he is an Alas­
kan businessman, and there is no 
doubt his Republican credentials 
were an asset , but Ambassador 
Motley was raised in Brazil, speaks 
Portuguese like a Brazilian, and has 

More than seventy of the EMBRAER Xavante fighter/trainer aircraft are in service with the Brazilian Air Force. 
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close ties in the country. He was 
also-not just incidentally, consid­
ering the military nature of Brazil's 
government-a USAF officer for a 
dozen years. As our representative 
in that strangely sterile capital city 
plunked down right in the middle of 
the central Brazilian plateau, he is 
determined to reverse the ebb in 
Brazilian-American relations. 

It will not be easy. There appears 
to be no chance we will get back to 
the position we enjoyed for so many 
years. The setback caused by Mr. 
Carter's human rights policies is, to 
some extent, a permanent one; Bra­
zil now views itself as an indepen­
dent power, no longer seeking either 

once installed, began making popu­
list appeals to the peasantry and, 
unforgivably in the eyes of the mili­
tary hierachy, to the enlisted ranks 
in the armed forces. Then, when he 
presented Brazil's highest award to 
Che Guevara, Cuban revolution­
·ary, things had gone far enough. 
With US blessing, the military re­
moved Goulart from office and took 
charge. Our blessing was more than 
a tacit one: a classified logistic 
effort-Project SAM-was laid on, 
along with the dispatching of the 
carrier Forrestal as a show of force. 
As it turned out, neither was 
needed, the revolution came off 
without a shot being fired, and with 

According to some observers, these 
elections might well go to the op­
position party, itself created by the 
junta, instead of to the ruling gov­
ernment party. The question re­
maining to be answered is whether 
or not the military, after eighteen 
years, is ready to leave things up to 
the uncertain dictates of an elector­
ate, or whether, in fact, the elections 
will be put off for various reasons. 
There are always some to be found, 
say the cynics. 

Whatever happens, Brazil is 
clearly a nation to be reckoned 
with, and not taken for granted, in 
the years ahead. The sardonic old 
aphorism that says Brazil is the next 

The EMB-312 is designed and produced by EMBRAER for the Brazilian Air Force, which has ordered 118. Export sales are in 
prospect for the aircraft, unveiled at the Farnborough Air Show in 1980 and flown at the 1981 Paris Air Show. 

guidance or major assistance from 
the United States. 

All of which is strange when we 
consider how supportive the United 
States was, under President Lyndon 
Johnson, of the military takeover in 
1964. Brazil in the early 1960s was 
drifting aimlessly during the short 
regime of President Janio Quadros. 
When Quadros resigned, his Vice 
President, Joao Goulart, faced a 
military establishment opposed to 
his taking over, an opposition based 
on its suspicion that he was inclined 
toward the radical left. It was a well­
founded suspicion, for Quadros, 
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only one casualty, an unfortunate 
pedestrian run over by a tank. 

Post-1964 Brazil 
In the eighteen years since that 

March 30 coup, there have been a 
number of swings back and forth in 
the junta's style, from fairly severe 
repression to the present relaxed 
approach, but there has been no 
break in military rule. This year 
President Joao Baptista Figueiredo 
has promised elections for provin­
cial governorships and for the bi­
cameral congress, with a presiden­
tial election scheduled for 1985. 

great power and always will be still 
has some small measure of truth in 
it, but there is no denying the 
emerging Brazilian clout in the 
world. 

Even so, there are distressing 
signs of the enormous gap that con­
tinues to exist between the rich and 
the poor, keeping in mind the trou­
ble this may yet cause. A traveler 
need go no farther than Rio de 
Janeiro to see opulence in lpanema 
and poverty in the favelas-slums 
that represent human existence in 
its lowest state. Inflation of more 
than 100 percent has made the Bra-
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zilian cruzeiro a doubtful currency, 
a sign that this huge country has not 
yet learned to manage its resources 
of minerals, unused fertile agri­
cultural land, timber, and all the 
other attributes that make Brazil, in 
theory at least , one of the most 
blessed lands on this earth. 

Brazil's Armed Forces 
Well, we all have our problems, 

and Brazil's are minor by compari­
son, when we look around the 
world. The Brazilians, for instance, 
have not fought a war in South 
America in this century-although 
they did send an infantry division to 
Italy in World War II, the only 
South American country to join the 
Allies-and even their revolutions 
are pacific affairs. Relations with 
Brazil's old arch-rival, Argentina, 
are now on a friendly and coopera­
tive basis, and there are no serious 
disputes with any neighbor. Brazil's 
problems, then, are essentially in­
ternal ones, a fact that gives rise to a 
question: With no visible external 
threat and no alliance commit­
ments, what are the mission justifi­
cations for Brazil's armed forces? 

In the first place, considering the 
great size of a country that occupies 
almost half the South American 
continent, Brazil's military is not all 
that large. According to the latest 
Military Balance in the December 
'81 AIR FoRCE Magazine, there are 
272,550 people in the total armed 
forces , of whom 113,000 are con­
scripts. For a nation with more than 
3,286,000 square miles-larger than 
the continental United States-and 
a population that has grown from 
52,000,000 to 125,000,000 in the last 
thirty years, this is a modest enough 
investment in military manpower, 
not even taking into account the mil­
itary nature of Brazil's government 
these past eighteen years. 

As is almost invariably the case 
when military men take over the , 
running of a country, the Army is 
the dominant branch in the Bra­
zilian system. It is the Army that 
has the primary job of maintaining 
internal security, a simple and clear­
cut mission. To some extent, the 
Navy and Air Force share in this 
mission, the Navy with river patrol 
craft and the Air Force with coun­
terinsurgency helicopters and other 
aircraft, but it is the Army that holds 
the keys to power. 
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The Navy, with an aircraft carrier 
along with assorted destroyers, frig­
ates, submarines, and corvettes, 
does have some blue-water aspira­
tions . Brazil's ties to West and 
Southern Africa are historically 
close, and the Brazilians show 
every intention of maintaining and 
strengthening those ties. The route 
we exploited in World War II, from 
Brazil's northeast coast to Africa, is 
an important one today for other 
reasons. One obvious mission for 
Brazil's Navy is to keep that route, 
and the South Atlantic-an ocean 
Brazil's admirals view in a certain 
proprietary manner-free of hostile 
inte1ference. 
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The Brazilian Air Force shares 
this task, along with that of main­
taining security up and down Bra­
zil's 4,603-mile coastline, a coast­
line that extends, by B;azilian fiat, 
200 miles to sea. There are also, of 
course, the traditional roles of air 
defense and tactical support of the 
Army; F-5Es, at the moment, for 
tactical support and Mirage Ills for 
air defense , as well as the less tradi­
tional role of operating the carrier­
based aircraft. 

Building Its Own Aircraft 
The counterinsurgency Air Force 

mission is carried out in the AT-26 
Xavante. It is an airplane made in 

BRAZIL 

North Atlantic 
Ocean 

* Brasilia 

South Atlantic 
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Brazil and a forerunner of things to 
come. For a variety ofreasons stem­
ming from the anti-arms sale pol­
icies of the Pentagon in the days of 
Robert McNamara, general indif­
ference to Latin America during the 
Nixon and Ford Administrations, 
and, more recently, to the legislative 
bias reflecting President Carter's 
human-rights crusade, the United 
States may have sold its last fighter 
airplanes to Brazil. Instead, there 
are indications that Brazil now pro­
poses to make its own, never again 
to be dependent on the changing 
whims of American governments. 
To do this, the Brazilians have cre­
ated EMBRAER, a private corpora-

engine, is at one end of the line. At 
the other would be the Bandeirante , 
available in a number of configura­
tions from commuter , transport to 
maritime surveillance, all powered 
by Pratt & Whitney turboprop en­
gines. So far, 270 Bandeirante have 
been delivered. 

EMBRAER makes an executive 
turboprop, a line of Piper airplanes 
on license, and it has a thirty-seat 
turboprop transport, the Brasilia, 
under development and scheduled 
for first flight this year. The interest­
ing EMB-312, a tandem two-seat, 
Pratt & Whitney-powered turbo­
prop trainer, has moved into full 
production after extensive tests and 

serves as a fighter-bomber. The Xa­
vante is an Italian design produced 
under license by EMBRAER, and 
while it is little more than a modern 
T-33 when it comes to pe1formance, 
the Xavante does give EMBRAER a 
valuable boost up the learning 
curve. Brazil's Air Force has 112 of 
these aircraft and has ordered fifty­
five more. 

For the immediate future, the Mi­
rage Ills and the F-5Es should be 
enough for any high-performance 
missions. The interesting question 
lies in Brazil's decision on a new­
generation fighter, whenever that 
may come. Despite EMBRAER 's 
impressive growth, it does seem be-

The lpanema agricultural aircraft is produced by EMBRAER for the domestic and foreign markets. It is used widely in Brazilian 
crop-dusting. 

tion that functions under the watch­
ful eye of the Air Ministry, itself a 
powerful extension of the Air Force 
with authority over all air activity in 
the country. 

EMBRAER (Empresa Brasileira 
de Aeronautica SA), located near 
the major industrial city of Sao 
Paulo, represents a genuine attempt 
at independence from the aircraft 
industries of the United States and 
Europe, although there is still no 
Brazilian engine industry. The list of 
EMBRAER products is an impres­
sive one: a crop-duster airplane, the 
lpanema, powered with a Lycoming 
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an appearance at the Paris Air Show. 
The Brazilian Air Force has ordered 
118 of these, and EMBRAER is 
clearly looking for export business 
on this one. The EMB-312 will have 
hard points for weapons along with 
the kind of performance that should 
make it a useful ground-attack air­
plane in low-threat conflicts. It is, 
besides, a pretty airplane, faintly 
reminiscent of the P-51, and, as most 
pilots will agree, looks do count in 
flying machines. Ugly ones are 
hardly ever nice to fly. 

Then there is the Xavante, a ver­
satile advanced trainer that also 

yond their present capability to pro­
duce an airplane competitive with 
those of France, the USSR, or the 
United States. The Brazilian Air 
Force is the largest in South Amer­
ica, a fact that has not gone un­
noticed by the world's airplane 
drummers. Brazil's neighbor, Vene­
zuela, has pushed ahead of the pack 
in its deal for F-16s. It is fair to as­
sume Brazil has begun to look 
around. 

Arms Exports and 
Relationships 

The Brazilian armament industry 
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is flourishing these days, quite be­
yond the remarkable emergence of 
EMBRAER. Arms exports are run­
ning about $1 billion a year, a figure 
that puts Brazil very much in the 
major leagues. In shipbuilding, Bra­
zil is now second only to Japan: it 
even makes submarines for, of all 
people, the Federal Republic of Ger­
many. 

Brazilian armored personnel car­
riers, as well as other armored vehi­
cles, are seeing action in the war 
between Iraq and Iran. The arms 
trade to the Mideast has become 

: large enough, in fact, to justify the 
creation of a Brazilian cargo airline 
just to haul the stuff. While Brazil 
has taken no overt stand on the divi­
sive Mideast issues that mark the 
eternal Israeli-Arab confrontation, 
there is no doubting the cordial rela-

. tionships between Brazil and most 
Arab states. Part of this empathy 
may be traced to a large and influen­
tial Brazilian citizenry of Arab de­
scent, although there is also a con­
siderable Jewish presence in that 

1 South American melting pot. Per­
haps a more direct reason for the 
Arab tilt in Brazil's policy lies in 
petroleum. That land, so wonder­
fully endowed with practically ev­
erything else in the way of natural 
resources, was shortchanged when 
the oil was handed out. According­
ly, eighty percent of Brazil's petro0 

leum must be imported, a situation 
that does tend to influence atti­
tudes. 

In the face of this oil shortage and 
its heavy effect on the economy, 
Brazil has taken the·lead in alcohol 

• fuel production. The government 
• has subsidized alcohol at sixty-five 

percent of the price of gasoline, cur­
rently running about $3.50 per gal­
lon . With this encouragement, a 

Gen. T R. Milton's monthly column 
always illuminates airpower issues 
and concerns. When he can devote 
time to a longer piece such as this 
one, AIR FORCE Magazine readers 
benefit. This article is the first of 
three by General Milton on key air 
forces of Latin America; Argentina 
and Venezuela follow in coming 
months. General Milton graduated 
from West Point in 1940. He 
commanded bomber units in the 
European air war, was Chief of Staff 
of the (Berlin) Airlift Task Force, and 
held a series of high-level command 
and Air Staff jobs during his career. 
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good many of the cars in Brazil's 
incessant flow of urban traffic run 
on alcohol, very much including the 
Volkswagen Beetles that have 
found, in Brazil, their last produc­
tion redoubt. 

In another attempt to find alterna­
tive energy sources, Brazil has gone 
to nuclear power, a move that has 
brought it additional, and deeply re­
sented, difficulties with the United 
States. The problem lies in the Nu­
clear Non-Proliferation Treaty, a 
document Brazil chose not to sign. 
Because of that, and even though 
Brazil has a contract with the West­
inghouse Corp. to develop nuclear 
reactors, the United States has de-

restrictions that now so inhibit our 
relationship. 

It seems a poor way to serve 
American self-interest, for in­
stance : to discourage the atten­
dance of rising Brazilian officers at 
our staff colleges. As everyone 
knows who has ever gone to such a 
school, friendships made there are 
lasting ones. In the case of Brazil, 
friends of its next generation of mil­
itary leaders are apt to be French. 

This giant country to the south of 
us is on its way-no matter how 
badly things may go from time to 
time-to becoming a world power. 
The mere fact of its enormous and 
largely unexploited resources guar-

During USAF's fiftieth anniversary observance, a number of aircraft showed the flag 
in Brazil. Here a C-130 makes a low pass over Copacabana Beach in Rio, November 
19, 1957. 

nied fuel for the project. Since Isra­
el, India, and Pakistan have also 
failed to ratify this treaty, say the 
Brazilians, why pick on us? It is, in 
their judgment, just one more indi­
cation of lingering US prejudice 
against Brazil's government. 

Looking Ahead 
The first year of the Reagan Ad­

ministration has seen visible im­
provement in the general attitude 
of Brazilians toward the United 
States. While military relationships 
have never really suffered on a per­
sonal basis, there has been a notice­
able thawing, this past year, in offi­
cial channels. The Brazilian mili­
tary still shows an understandable 
suspicion, given our behavior in the 
recent past, but it is a suspicion that 
will undoubtedly go away if the 
United States removes some of the 

antees that, along with an indus­
trious population to do the exploit­
ing. There seems no doubt that the 
United States and Brazil will share 
in shaping the future politics of the 
Western Hemisphere. Sometimes, 
it appears, there will be differences, 
as in the present case of Africa, but 
for the most part, the United States 
and Brazil would seem to have basi­
cally the same things in mind, very 
much including hemispheric securi­
ty. 

This coming October, Presidents 
Reagan and Figueiredo are sched­
uled to meet, for the first time, in 
Mexico at a conference of Western 
Hemisphere leaders. It will be a 
meeting to watch, not so much for 
results as for signs pointing toward 
the future relationship of the two 
largest nations on this side of the 
Atlantic. ■ 

115 



AN instructor (CLAW 14) and his 
student (CLAW 15) are dueling 

in F-15s at 26 ,000 feet over south­
western Arizona. The student is the 
attacker ; the instructor, the target. 

CLAW 14: " We ' ll set up for a bar­
rel roll attack. I'll turn south all the 
way back to the east. Set up on a 
forty-five degree extension, and call 
when ready." 

"CLAW 15 is ready." 
CLAW 14: "Cleared in ." 
The maneuver begins, and the in­

structor comments to himself as it 
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evolves : "Good angle th ere. pulling 
his nose in right , now a little too 
high . . . starting to slo1v . . . now, 
that's bette1; coming into me now, 
that's good." 

CLAW 14: "OK, that worked 
µretty well, but you did a couple of 
things that could have been better. 
One, when you started to bring your 
nose up before you began the roll, 
you brought it higher than needed. 
Two , you played the roll well , but 
when I got in front of you , you de­
layed pulling your nose into me. You 

ended up in Fox Two [short-range 
missile] parameters , but I was a real 
duck, and I think you could have 
been there a little bit quicker." 

CLAW 15: "Copy." 
CLAW 14: "OK, turn back along 

this ridge line now, and you can slide 
back wide for an Immelmann at­
tack. " 

"CLAW 15 is ready." 
This extract of the dialogue of 

aerial combat training is just a slice 
that illustrates the teaching and 
learning process in the F-15 Opera-
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tio nal Training Course at L uke 
AF B. In this case, both pilots are 
in s truc tors of th e 426th Tac ti cal 
Fighter Training Squadron ; CLAW 
14 is Capt. Barry T hompson , and 
CLAW 15 is Capt. " Dutch" Ri d ler. 
Captain Rietlcr is conducting a reg• 
ul ar standardization check of Cap­
tain Thompson. For this sess ion , 
Ri efl e r is a "stude nt " in the second 
le sson of Offe nsive Basic F ighte r 
Maneuvers. His job is to fly as a 
student, not an instructor ; Th omp­
son briefs, flies , ana lyzes , and cri-
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Tactical Air Command builds the bridge between pilot training of 
the Air Training Command and that in operational units. The 
planks in the bridge are crafted at Holloman and Luke Air Force 
Bases . in the case of the F-15. They are foundation steps in .. . 

P-1& 
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tiques in his normal instructor's 
role. An A 1R FORCE Magazine edi­
tor is pri vileged to fly with Captain 
Rietl er fo r the mi ss ion. 

Tra ining to Win 
Preparation for winning in aerial 

combat is honed in two Tactical Air 
Command (TAC) flying co urse s . 
T hey are th e L ead-In Tr a ining 
course at Holloman A fB , N. M., 
and the F-15 Operational Training 
course at Luke AF B. 

Taken in sequence , the courses 

produce pilots for operational fight­
er squadrons profi cient in basic air­
to-air mission tasks. Specifically, 
after graduating from the F-15 OTC , 
the pilot is able to fight as a wing­
man in a formation at medium to 
high altitudes. 

To attain mi ssion-ready status, 
the graduate must fulfill training re­
quirements and be certified by hi s 
operational squadron commander. 

A similar flow of training by TAC 
applies to pilot s headed for A-7, 
A-10, F-4, F-16, and F-111 units. The 
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An AT-38 Talon from Holloman AFB, N. M., flies over the top of a loop during 
Lead-In Training. 

undergraduate pilot training in­
structors of the Air Training Com­
mand determine which of their grad­
uating pilots can be FAR (fighter­
attack-recce) recommended, and 
thus be expected to complete a de­
manding fighter operational training 
course. 

Lead-In Training 
The Lead-In Training (LIT) 

course is for pilots without previous 
experience as tactical fighter pilots. 
It is conducted by the 479th TTW, 
commanded by Col. James Cham­
bers. Course duration is forty-three 
training days-five ground training 
and thirty~eight flying. The wing 
flies about 34,000 sorties and gradu-
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ates about 1,100 students from all of 
its courses each year. Its graduates 
are considered qualified to attend 
the appropriate tactical fighter oper­
ational courses for the aircraft of 
assignment. 

Students entering this course 
have one of these qualifications: 

• UPT-Assigned directly from 
Undergraduate Pilot Training; 

• T~38A (C)-Pilot whose last 
rated assignment was as a T-38A in­
structor pilot, and who was current 
in the T-38A within ninety days of 
his first flight in this course. 

• T-38A (NC)-Last rated assign­
ment was a T-38A IP, but not current 
within ninety days of first flight in 
this course. 

• Other input~An others. 
Aircraft used in the LIT course is 

the AT-38B. This lets the pilot fly an 
aircraft he's familiar with while he 
learns the harsh and demanding 
fighter-pilot tasks ahead. After the 
LIT, the pilot then goes on to an 
operational training course in the 
aircraft he'll fly in a squadron, hav­
ing flown twenty-six sorties of 25.6 
hours at Holloman (for the UPT 
grad going to F-15s). 

The UPT grad heading for F-15 
training spends 55.5 hours in aca­
demics during the LIT course. Sub­
jects range fro m life-support sys- ~. 
terns, aircraft ystems, crew coordi-
nation, and basic instrument in­
struction through basic and ad­
vanced fighter maneuvers of several 
types, plus a block of intelligence 
training. On the ground, four cock­
pit hours are also logged in the T-38 
simulator, plus briefing and debrief­
ing on those sorties. 

Sixteen of the UPT/F-15 students' 
sorties in LIT are common to those 
flown by students from other input 
sources and headed for other opera­
tional aircraft. They include a tran­
sition sortie, two of instrument fly­
ing instruction, five for formation 
instruction; and eight of basic fight­
er maneuvers. They then fly six sor­
ties of advanced fighter maneuvers, 
two of aerial combat maneuvers, 
and two defensive maneuver sor­
ties. 

After graduation from the LIT -
course, the prospective F-15 fighter 
pilot moves on to Luke AFB, Ariz. 

F-15 Operational Training 
Course 

The 405th Tactical Training Wing, 
commanded by Col. Peter D. 
Hayes, conducts the F-15 Opera­
tional Training Course as its main 
activity. Other programs of the 
405th include F-5 training (at 
Williams AFB) for foreign students, 
and the Japanese and Saudi F-15 pi­
lot courses at Luke. 

Colonel Hayes cites USAF out­
put from the F-15 OTC in FY '81 
as 238 pilots. In producing those pi­
lots, the wing flew 18,383 sorties 
covering 23,991 hours. About eigh­
teen percent of the flying was for 
instructor pilot continuation train­
ing. For FY '82, Colonel Hayes 
projects almost 290 graduates , and 
flying time of 25,542 hours over 
19,800 sorties. 
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Fighter training also includes building ties with the men and women who make the missions possible. Here, at the operational 49th 
TFW, munitions experts upload Sparrow and Sidewinder missiles on an F-15 .. 

He says, "The key to producing 
superb wingmen-our graduates­
is a group of mature, experienced 
instructors who are valid role mod-

' els for the pilots they are instruct­
ing." The entering pilots need posi­
tive attitudes, of course, and have 
met the rigorous criteria of Air 
Training Command and TAC's own 
LIT at Holloman before joining the 
405th. It 's the job of the 405th 
Wing's men and women to mold 
those pilots into the "superb wing­
men" cited by Colonel Hayes. 

The process begins at the 405th 
Tactical Fighter Training Squadron. 
Its commander, Lt. Col. J. 0 . 
McFalls, notes that his squadron is 
the pilot's "first real exposure to the 
tactical fighter environment." Most 
of the entering pilots are UPT grad­
uates who have been accustomed to 
considering instructors as "them" 
(as in "we vs. them"). In the 405th 
TTW, beginning with the 405th 
TFTS, the pilot and his own family 
(about sixty percent are married) 
begin to become part of the larger 
"fighter family." 
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That means creating an atmo­
sphere where the new pilot sees his 
instructors and leaders as collab­
orators whose job is to win the 
aerial battle . To do that involves 
creating a fighter pilot frame of mind 
and outlook. It includes the basic 
flying qualifications, of course, and 
the powerful desire and motivation 
needed to fly alone but as part of an 
aerial team. It also means becoming 
acutely aware of the importance of 
ground crew, maintenance person­
nel, and all those other men and 
women who keep a fighter pilot and 
his machine in trim. 

Colonel Mcfalls and his instruc­
tors and their staff begin the pro­
cess. It involves a concentrated pe­
riod of eighteen ground training 
days (and nights, for studying). That 
includes twenty-four academic 
classes, four simulator sorties, and 
as much time as the pilot wants to 
invest in cockpit procedures train­
ers and studying. Each class in­
cludes about eight pilots. Each in­
structor is assigned a pilot "one-on­
one, so the instructors and other 

405th personnel can deal with each 
as a person, not as a number." All of 
the instructors have F-15 opera­
tional experience , with several ex­
ceeding the thousand-hour mark in 
the airplane. They all have at least a 
thousand hours in jet fighters. 

Now to Flying the F-15 
The 405th TTW has four flying 

F-15 squadrons in addition to the 
F-5 outfit at Williams, McFalls's 
405th TFTS, and the support squad­
rons. The flying squadrons (and 
their tail markings) are the 426th 
(red), 461st (yellow), 550th (silver 
and black), and the 555th "Triple 
Nickel" (green with five white 
stars). ArR FoRCE Magazine spent 
some time with the 426th, as typify­
ing all four. 

Lt. Col. Dave Paulsen commands 
the 426th. He and Lt. Col. Mike 
Langston explained the OTC syl­
labus. It builds basic fighter skills 
into each graduate, using the build­
ing-block approach, so that the pilot 
who completes the course is already 
integrated into the tactical air forces 
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and prepared to fly as a wingman in 
the unit he joins. 

But a note about the instructors 
first. About twenty percent of their 
flying is done away from the stu­
dent-instructor milieu , in what is 
called "continuation training." That 
means standardization checks to 
keep up to snuff; it also means flying 
as an operational F-15 pilot in the 
Red Flag exercises at Nellis or in 
weapon system evaluations at 

Eglin, where they remain abreast of 
the latest ways to fight the aerial 
threats. It also includes visiting and 
corresponding with all the F-15 
squadrons worldwide. That garners 
reactions from gaining units about 
the pilots the 405th has produced, 
and also keeps the 405th's instruc­
tors informed on the latest opera­
tional thinking and activity. 

training days. Eighteen of the days 
are ground training; sixty-six are 
flying training days. Flying sorties 
are forty-one, encompassing 52.9 
hours ; an additional twenty-seven 
hours are logged in eighteen ses­
sions of cockpit time in the F-15 sim­
ulators at Luke. 

After finishing ground training 
with the 405th TFTS, pilots who 
have joined the 426th, 461st , 550th, 
or 555th begin the flying training. 

The basic F-15 course covers 195 
academic hours over eighty-four 

BISIO n88'tD ■111011■ 
Preparation for an AIR FOROE Magazine editor ta fly the 

OBFM-2 mission with Captains Riefler and Thompson beg1:1n 
tne afterneon before, foltowlng the discussions with Gelenels 
McPalls and Paulsen on cour,se content, Capt. Tom Berry 
briefed on the symbology to t,e d\splayed on the Head-Up 
Display (HUD), using actual lilms ot engagements captured by 
the HUD cameras In ttie 426tfl's alrcratt. VfeMng the series Qf 
films creates feur st~on-g lmpressiens: that they are an invalu­
able learning tool; that use of videotape instead of film would 
make them available faster and cheaper; that the clear, easy-to­
understand HUD symbology aids engagement ; and that en­
gagements are decided much more rapidly than one expects. 

TSgt. W. E. Farver and A1C Susan Smith handle life-support 
equipment fitting out and briefing. The helmet (HGU-2/P) and 
oxygen mask (MBU-5/P) are carefully adjusted to fit comfort­
ably but very firmly to stay in place during the repeated hi~h-G, 
abrupt maneuvers expected during the flight. 8111 Farver's ex­
pert briefing, fitting, and responses to questions add to knowl­
edge and build confidence. Knowing the helmet won't ctevelop 
a painful "hot spot" during the flight and that the exygen mask 
ffts precisely frees the mind te ci:ms;entrate on the fl\ght. 

Capt, Stan Whitfield of the 461st TFTS conducts. the egress 
training, going 6ve.r the poss.Ible emergensies that might arise, 
signals and commands from the pilot, and actionstl:le-vislter ls 
to take in each case. He, too, deals confidently and fully with 
questions, as well as requiring his student to demonstrate that 
he understands the briefing. 

A stop at the F-15 simulators is next, to build familiarity with 
the cockpit and its displays. Capt. Ned Schantz, 555th TFTS, 
notes that the wing's simulators are scheduled for student and 
instructor practice at least eighteen hours per day. 

Early to Rise 
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Briefing is scheduled for 6:00 a.m. After a light breakfast, we 
meet Captains Riefler and Thompson at the operations desk of 
the 426th TFTS, then adjourn to one of the squadron's class­
rooms for the pre-mission briefing. Capt. Barry Thompson is 
the instructor for this mission ; he will fly F-15A, tail number 
6021. Capt. "Dutch" Riefler is flying as a student in order to 
perform a standardli:ation check on Captain Thompson, Cap­
tain Riefler will wear three hats during this flight: standardjza, 
tion instructor, slude,rlt for Thompson's instr~ctlon, and com­
mentator for AIR FORCE Magazine throughout. His two-seat 
F-158 is tail number 6140. 

Captain Thompson begins with coverage of key times: step 
at 7:20, start engines at 7:40, check in with Luke ground control 
at 7:55, and take off at 8:10. He explains the mission in detail to 
his students. 

Our aircraft are configured with full internal fuel plus one 
610-gallon tank on the centerline. External ordnance is AIM-9L 
Sidewinders and AIM-7F Sparrows. 

Tfl!s lesson, 0BFM-2, practices offenslve basic fighter ma­
neuvers. Th·e student ts expec.ted fo c,ontlmte to devE!lop a 
"feel " fQr the F-15 as a fighting system, and learn to employ the 
weapons. In flying. techniques, the student enhanc13s his G 

awareness, is aware of turn rates and radius of turn vs. Gs and 
airspeed, and builds proficiency in weapons selection and 
employment while flying the fighter maneuvers. 

The engagements will be set up as a series in the exercise 
area. First problem will be with a low closure rate, attacker 
behind target. In it, the attacking student accelerates, executes 
a low yo-yo maneuver, and engages the enemy from an advan­
tageous setup. Captain Thompson demonstrates the maneu­
vers, and discusses the techniques in each. Second problem 
involves a high closure rate with a turning situation; the student 
reduces closure via the high yo-yo, reposition, and engages to 
kill. Other problems include engagement via the lag roll, barrel 
roll, and lmmelmann turn. Added to this sortie to demonstrate 
beyond-visual-range engagement are two radar intercepts at 
maximum range. 

After the fighter engagements, the flight will practice a high 
TACAN instrument approach, followed by landing practice. 
That includes simulated single engine landing, low ap­
proaches In formation (with go-around), and low approach 
formatlen landing to a full stop. 

The "emergency of t he day"---<fouble generator failure-is 
discussed by Captain Riefler. He covers diagnosis and correc­
tive actions. He also demonstrates knowledge of the "threat of 
the day," the AA-6 air-to-air missile. 

Next, Captain Thompson covers the Rules of Engagement 
(weather, minimum altitude, separation, loss of visual contact, 
approaches, termination rules). He briefs the Rules to Live By 
(communication instructions, no live ordnance, fire control 
systems, authorized areas, fuel minimums, operations checks, 
and emergency frequencies). Finally, he covers the rules for 
ending an engagement-Knock It Off. Among them are an 
unscheduled flight in the area, radio failure, unsafe situation, 
low fuel, approaching altitude and airspace boundaries, and 
when one or the other pilots calls "Knock It Off" for any reason. 

Ready to Go 
After donning personal equipment and riding the crew van to 

the assigned aircraft, the pilots conduct their preflight inspec­
tions and go over the aircraft conditions and records with the 
crew chiefs. All then strap in and are ready for engine start. 

Engine start occurs promptly at 7:40. At sixty-five percent 
power, fuel flow is 1,000 pounds per hour, but with the canopy 
down and locked only a low hum is heard. Engine checks are 
made, as are the checks of flight controls, brakes, and other 
systems. We arm ejection seats, the pilots listen to the Auto­
mated Terminat Information System (ATIS) for its update, and 
call Ground Control. Ground Control clears the flight to taxi 
and, with Captain Thompson in the lead, we taxi southward to 
the ready position for runway 3R. At that point, end-of-runway 
checks are performed within the aircraft by the pilots and 
externally by squadron personnel. With all checks done, Luke 
Tower clears the flight for takeoff. 

On the Way 
Runway 3A, 9,910 feet long and 150 feet wide , has a slight 
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First flights are two for transition. 
In the first one , local area proce­
dures and navigation are covered, 
as well as basic F-15 handling and 
normal traffic patterns and landing. 
On the second, proficiency is dem­
onstrated; then the student moves 
on to three formation flying blocks. 
In the second of those , the student 
flies his fi rst solo in an F-15. The 
formation instruction is followed by 
two instrument training sorties, and 

then the fighter practice is begun. 

Fighter Flying 

fighter maneuvers in four sorties , 
then is required to demonstrate pro­
ficiency in the fifth . These sorties 
are flown one-vs. -one (lvl), with the 
student attacker trying to gain the 
advantage over the instructor who 
is flying as an enemy defender. 

The blocks of fighter flying train­
ing are groups of sorties to build 
upon experience and proficiency as 
they are learned. The fi rst flying 
block in aerial attack training is de­
voted to offensive basic fighter ma­
neuvers (OBFM). Five sorties, each 
of 1.1 hours, are flown. The student 
learns and practices offensive basic 

Instructors critique during the 
maneuvers and in extensive ground 
debriefings after each flight. Gun- • 
camera film of the student's Head­
Up Display (HUD) is available for 

upgrade, three-tenths of a percent. It is not apparent visually 
from the high p.erch of th,e back s~at of 6140. Ready to go now. 
Captain Thompson drops his head, the slgraal to release 
brakes. Both pilots do so, and advance tt,elr throttles smoothly 
to military p,ower. The. ac::celeration Is qulQk and heavy. The 
aircraft gatn Sfi)eed, rotate together, then break ground within 
tt,e first 2,000 feet Thompson•~ head nods up and both pilots 
raise gear and flaps as airspeed passes rapidly through 160 
knots. A gentle climbing left turn gains altitude and airspeed as 
the flight turns northwestward toward the maneuver area. 

En route In a line abreast tactical formation (about 6,000 feet 
horizontal separatfen), the pilots check their own aircraft, then 
fly b,ehind e11eh other to pel'form eperational checks on the 
other plane. We perform left and right turns of nln~tY and 180 
degrees at-400 knots In steep banks, seeing th&G-meter needle 
reach 3.5 and 4.0. 

Begin the Fights 
Everythll'\Q is working right. We are flying in the assigned 

area, a large chunk of time and space carved out of north­
western Arizona, called Gladden W/Y. Horizontally, it encom­
passes about 200 square nautical miles, in altitude about 
20,000 feet (from 11 ,000 feet to 31 ,000 feet), and in time from 
8:10 to 8:50 a.m. 

Ready to start the engagelT)ents now. To a non-fighter pilot, 
thElY become chunks of kaleidoscopic maneuvering p1.1nstu­
ated by abrupt c,hanges in orientation in all three axes. Tl:le 
rapidly unfolding engagernenfs are accentuated by two prima­
ry sensatlons;trying to acquire the enemy and keep him ln the 
lethal cone of <:>Ur weapons, and absorbing a succession of Gs, 
ranging from 4.0 through 6.5. Thanks 10 the exter:islve discus­
sion during the briefing and Capt. Dutch Rlefler's running 
comm.entp.r-y, the man:euvers make sense. After each, as the 
pilots reposition for the next engagement. Capt. Barry Thomp· 
s·en's Immediate critique reinforces the learnin111. An Qbserver 
then begins to real ize the difference between these fighter 
instructors and other pilots. These men are wearing their air­
planes, with the weapon system an extension of their brain and 

Capt. Barry Thompson, 426th TFTS, briefs the actions to be 
flown during the offensive basic fighter maneuver mission. 
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Formation takeoff at Luke AFB, Ariz., by F-15A of 555th 
Tactical Fighter Training Squadron. 

sinews. Their conscious minds are teaching, while subliminally 
their nerves and muscles are making the systems perform. 

As the engagements continue, an observer becomes aware 
also of the energy concept, and the absolute requirement for 
having an energy advantage over the foe, or energy in reserve to 
bore in for the kill . It's also clear that the displays and symbol­
ogy presented so clearly to the pilot free his mind to concen­
trate on winning the fight. 

Radar intercepts work out as intended, and it's time to turn 
for home via the Wickenburg TACAN. Flight leader Captain 
Thompson clears us out of the maneuver area with Albuquer­
que Center, and forms us into a tactical formation en route to 
Luke. The approach is flown as briefed, and the series of land­
ings Is practiced. lnltlal-approach speed Is 250 knots down.wind 
for runway ~L. On base the speed is reduced to 200 knots with 
speed brakes out and• the.angle of attack Indicator stabilized at 
twenty-one degrees. Airspeed declines to 150 knots on final 
approach. The landing series is performed, with the final one to 
a full stop at 9:15. We then turn off the active runway to taxi back 
to the 426th parking area. 

Debriefing of the crew chief and maintenance personnel is 
first, then the van ride back to the classroom for the overall 
debriefing. That covers lessons learned, mistakes made, areas 
for practice, and details of each ehgagement. When we finish, 
the time is 10:30.a.m., so four and one-half h.ours have been 
occupied for 1.1 hours in the air. That is about standard for the 
instructors of the 405th TTW, and does not count the pre- and 
post-briefing preparation time they and their students have put 
in to prepare for the mission and reflect upon it. 

It is time well spent, for the product is a wingman carrying 
known proficiencies against observable standards. When he 
reports to an operational F-15 squadron he is prepared to fly 
and become mission-ready without wasting time and money. 

-F. C. B .. Jr. 
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What the F-15 pilot sees in an aerial engagement-the enemy centered in his HUD, and choice of weapons at his fingertips. 

debriefing and critique. Offensive 
maneuvers have also been practiced 
in the simulator before the OBFM 
flights. In this series the offensive 
maneuvers are practiced from a vi­
sual setup. The student is expected 
to maneuver his aircraft to engage 
the target with the F-15's medium­
range missiles (AIM-7F Sparrow), 
short-range missiles (all-aspect 
AIM-9L Sidewinder), and its 20-mm 
M-61Al gun. Concurrent practice is 
performed in tactical formation fly­
ing, instrument flying, emergen­
cies, and other procedures that 
must become second nature if the 
man is to become a proficient fighter 
with the F-15 weapon system. 

In the next group of four sorties, 
pilots learn and build proficiency in 
defensive basic fighter maneuvers 
(DBFM). In these, the student is 
being attacked. He practices coun­
ters against enemy guns and mis­
siles and counteroffensive maneu­
vering against an attacker employ­
ing offensive maneuvers. Proficien­
cy in those skills leads to the next 
block-five sorties of neutral basic 
fighter maneuvers. These are lvl vi­
sual exercises with both aircraft at 
about the same altitude as the en­
gagement begins. As proficiency 
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builds, the student moves to radar 
intercepts beyond visual range. The 
object is to defeat the other aircraft 
soonest at the greatest distance pos­
sible. Concurrent flying includes 
building proficiency in daylight air­
to-air refueling. 

Six intercept sorties are next. 
They are longer duration flights of 
1.4 to 1.6 hours. The intercepts are 
vectored against penetrating air­
craft by ground control until the 
F-15's own radar acquires the target 
at maximum radar range. They in­
clude intercepts against high-, me­
dium-, and low-altitude targets, 
with front and beam quadrant set­
ups. They are done both in daylight 
and at night, and integrate concur­
rent practice in night air-to-air re­
fueling and precision instrument 
flying. 

Now the training progresses to 
two-ship maneuvers in eight one­
hour sorties. They practice lv2 and 
2vl engagements (both defensive 
and offensive) with visual, radar, 
and ground-controlled intercepts 
included. Students switch roles be­
tween attacker and defender on 
these sorties to develop proficiency 
in both. In addition, they practice 
radar sorting of friends from ene-

mies in a multibogey environment. 
Through this point, all engage­

ments have been F-15 vs. F-15. 
Now, nearing the course end, and 
with proficiency having been built, 
pilots fly four air combat sorties 
against dissimilar aircraft. The ad­
versaries execute "threat" maneu- _ 
vers and employ "threat" weapons. 
The engagements are fought lvl, 
lv2, and 2v2. Student pilots have 
GCI support, and attempt to sur­
vive engagements while inflicting 
heaviest damage on the enemy. In 
one engagement, the F-15s execute 
combat air patrol tactics, using their 
own radar capabilities to locate and 
destroy a penetrating enemy force, 
preferably beyond visual range. 

The final two sorties of the course 
are for air~to-air gunnery qualifica­
tion. Students acquire DART tar­
gets towed by an F-4, perform a vi­
sual setup, then execute dry and wet 
firing passes on the target. They are 
graded on engagement tactics and 
hits on the target. 

Graduates of the course then re­
port to their operational F-15 squad­
rons to begin the process of achiev­
ing mission-ready status under the 
leaders they will fly and perhaps 
fight with. ■ 
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A tribute to the tour who died in the desert and the Thunderbirds team ... 

The Men With the 
Right Stuff 

LIKE everybody who ever flew, I sup­
pose, I have always been a fan of 

the Thunderbirds. Watching them is to 
most of us like watching Jack Nicklaus 
play golf. We understand what they are 
doing, and we could even, on a good 
day perhaps, do some of the things they 
do, just as we can sometimes hit a shot 
the way Nicklaus does, but that's about 
as far as it goes. The Thunderbirds, like 
the Navy's Blue Angels, play in a differ­
ent league than the great majority of 
people who fly airplanes. 

The sickening accident in the Neva­
da desert killed four superb young men. 
Coming so soon after the fatal crash last 
fall of the Thunderbird leader, there 
will doubtless be some discussion of 
disbanding the team. It will not be the 
first time this has come up, and the ar­
guments this time around will be more 
persuasive than usual. Just in the un­
likely case they are needed, let me 
make a few points in rebuttal. 

A long time ago, before aviation grew 
into the serious and expensive busi­
ness it has now become, playing 
games in airplanes was almost consid­
ered a pi lot's fringe benefit. Since reg­
ulation of airspace was a pretty loose 
affair until after World War 11, the buzz­
ing of sailboats, trains, and very often 
girl friends' houses was the sort of mis­
demeanor a pilot could usually get 
away with. Unless, of course, he hit 
something or rolled up the airplane. 

The Eighth Air Force was having a 
rough time during 1943. The tour length 
of twenty-five missions in a B-17 or B-24 
meant a good many hours over a conti­
nent entirely in German hands. The 
Luftwaffe did its level best that year to 
make twenty-five missions an unat­
tainable goal. When someone did 
come home after his twenty-fifth, the au­
thorities were usually tolerant if he de­
cided on a performance in his bomber, 
scattering ground crews, putting every­
one on the floor in the control tower, 
and generally raising hell in one last 
glorious ride. 

The fighters occasionally celebrated 
their return by doing victory rolls down 
the runway, a hazardous maneuver, es­
pecially for a tired and excited young 
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By Gen. T. R. Milton, USAF (Ret.) 

pi lot. Even fines failed to work in at least 
one P-51 outfit. I recall standing in the 
tower with my friend Jack Christian­
soon to be killed over Europe-who told 
me he had put a stop to the victory-rol 1 

business. A rol I, he said, would cost the 
offender $100. The formation came in, 
broke for landing, then one pilot pulled 
up his gear, sped down the runway at 
fifty feet or so, and broke Jack's rule, 
meanwhile calling out in synchroniza­
tion with his maneuver, "One hundred 
dollars." 

Well, all that was long ago. Those 
practices were dangerous, and as the 
war began to go our way we put a stop to 
that sort of thing. Flying safety began to 
be an important part of military flight 
operations instead of something we 
were lectured about now and then. 

The postwar era was a period of great 
letdown for tactical air people. Only the 
transport command seemed to have a 
mission in those uncertain years. The 
atomic bomb had convinced many 
people, including a fair number in the 
Air Force, that the glamorous business 
of fighter aviation was, like most con­
ventional weapon systems, a thing of 
the past. 

The Thunderbirds began in that era 
with underpowered and ground-loving 
straight-wing F-84s. Then, as if to prove 
they could put on a show flying any­
thing, they turned up in sweptwing 
F-84Fs, not the greatest airplane the Air 
Force ever bought, but no one watching 
them perform could know that. My favor­
ite Thunderbird airplane was the F-100, 
which, for some reason, seemed abso­
lutely perfect for the job, although there 
are a lot of pilots around, myself in­
cluded, who have some reservations 
about that bird. 

Well, the team moved briefly into 
F-105s-a definite mistake-then back 
into F-100s. They shifted to F-4s in the 
late sixties, and that did make for a 
wonderful sight. Unhappily, the career 
of the F-4 in Thunderbird markings was 
a short one, cut off by budget trimming 
and as a symbolic sacrifice to the ener­
gy crisis. In its place came the T-38, the 
airplane they were flying in that Nevada 
tragedy. 

Over the years these splendid young 
men in their flying machines have 
shown millions of people what military 
aviation is all about: precision, disci­
pline, and, as the recent tragedy in the 
desert brings home, occasionally dan­
ger. But beyond that, the Thunderbirds 
have been a spectacular example of 
how important a role trust in one another 
plays in military flying, in combat or in 
everyday practice. 

The Thunderbirds have been a tre­
mendous public-relations asset at 
home, where the citizenry is becoming 
detached from its all-volunteer military, 
and overseas where people in other 
lands can meet young America at its 
very best. You have or:ily to see, just 
once, the people of Germany, Japan, 
or wherever, flocking around the red, 
white, and blue airplanes to know this 
is one program that puts a message 
across, a message that the United 
States still has men with the right stuff. 

The Thunderbirds are the ones who 
show the world the kind of skills their 
less-visible comrades are using in Red 
Flag exercises, over the Egyptian des­
ert, in Turkey, Okinawa, and Spain. They 
are the tel lows who put the idea of an Air 
Force career into the heads of who 
knows how many Air Force Academy 
cadets, past and present. They are, in 
short, what the Air Force is supposed to 
be all about-something we tend to for­
get in this era of missiles and the ever­
lasting struggle to keep up in the nu­
clear-arms contest, a miserable, if es­
sential, business at best. 

It has been a bad year for the Thun­
derbirds, perhaps the worst ever. The 
investigation will find the probable, if 
not the absolutely certain, cause of this 
awful crash, but it will not, I am certain, 
find anything wrong with the qualifica­
tions of the four men who died. Like all 
the ones who have made that team, they 
were the pick of a very exclusive group. 
Bad year notwithstanding, most of the 
years have been great ones. Watching 
the Thunderbirds is a privilege that 
should not be denied a new generation. 
And since we really don't get in the way, 
we old-timers would like to watch them 
as well . ■ 
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THE BULLETIN 
BOARD 

By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

First Woman Judge 
Lt. Col. Mildred L. Raichle, the Air 

Force's highest ranking female mili­
tary lawyer, was recently sworn in as 
an Appellate Military Judge on the Air 
Force Court of Military Review (see 
photo). This seven-member tribunal is 
the highest court of review within the 
Air Force. Colonel Raichle is the first 
woman to serve in this position, nor­
mally a tour-year assignment. There 
are just under ninety women in the 
some 1,200-member Air Force Judge 
Advocate General corps. 

Most of the cases that reach the Mil­
itary Review Court are "paper" cases, 
rather than "in person" hearings. 
There has been an increasingly heavy 
case load lately-in 1981 it handled 
745 reviews, the highest since 1964. 

Colonel Raichle has been an Air 
Force judge advocate since 1966. A 
graduate of the Indiana University 
Law School, she has been admitted to 
practice before the Supreme Court of 
Indiana and the United States District 
Court of Indiana. In 1974, she was 
named one of the Outstanding Young 
Federal Lawyers of the Year. 

Who's Watching the Kids? 
An increasing number of Air Force 

families are headed by two blue-suit 
parents. Also , more and more single 
Air Fo rce parents have custody of 
minor children . All this has raised 
questions in the minds of the mem­
bers concerned , commanders, and 
supervisors as to what happens when 
duty requirements conflict with child­
care responsibilities. 

The Air Force has faced up to this 
squarely with a new regulat ion-De­
pendent Care Responsibilities, AFR 
35-59-which answers these ques­
tions. Single member sponsors and 
military couples with families now 
should have a clearer understanding 
of what the Air Force expects of them. 
Clearer guidance is also provided to 
all concerned on possible disciplin­
ary or involuntary separation actions 
it individuals fail to make and main­
tain proper dependent-care arrange­
ments. 

The new regulation specifies the 
types of duties tor which all members 
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are expected to be available , i.e., per­
manent changes of station, both ac­
com panied and unaccompa nied; 
both long and short temporary duty; 
no-n otice depl oyments : alerts, re­
calls; and extended duty hours; and 
-shift work. Guidance is also provided 
to assist members in ensuring their 
dependents are properly cared for in 
their absence. 

For example, a civilian must be ap­
pointed, in writing, to assume care of 
the member's dependents during ab­
sences due to military commitments, 
so that the member will be available 
tor the expected range of military du­
ties. Single-member sponsors and 
military couples accompanied by de­
pendents in overseas locations must 
have legal guardians available tor 
these dependents in the event of evac­
uation. 

The regulation sets up annual 
counseling sessions. Additional 
counseling is called for prior to PCS 
or reenlistment, or when pregnancy is 
confirmed. Each member now has 
sixty days from the time of check-in at 
a new duty station to certify depen­
dent-care arrangements. 

Air Force Assistance Fund 
Campaign Begins 

Air Force units worldwide kicked 
off the 1982 Air Force Assistance Fund 

Campaign this month. The 1982 
theme is "Commitment to Caring: An 
Air Force Family Affair." This year's 
campaign goal for the month-long 
drive is $3.65 million. Last year's effort 
netted nearly $4 million, against a 
goal of $3.2 million. Money raised will 
help support the th ree Air Force char­
itable affiliates: Air Force Village, Air 
Force Enlisted Men 's Widows and De­
pendents Home, and Air Force Aid 
Society. 

Air Force Vil lage is in San Antonio, 
Tex., and operates a commun ity for 
retired officers, their spouses, wid­
ows, widowers, and certain qualified 
dependents (see photo). The mini­
mum age for residency is sixty-two. 

The Air Force Enlisted Men's Wid­
ows and Dependents Home is in Fort 
Walton Beach, Fla. It provides a home 
for widows and widowers fifty-five 
years old and older and a limited num­
ber of retired enlisted people, age six­
ty-five and older, and their spouses. 

CHAMP Battles Obsolescence 
Shockingly, the average age of Air 

Force medical treatment facilities is 
twenty-three years. Many, according 
to Lt. Gen. Paul W. Myers, the Air 
Force Surgeon General, are ineffi­
cient, undersized, a·nd cannot meet 
today's ti re and safety code stan­
dards. Not only does this limit ability 

Lt. Col . Mildred 
L. Raichle is 
sworn in as an 
Appellate 
Military Judge 
on the Air 
Force Court of 
Military Review. 
Col. Earl E. 
Hodgson, Jr., 
Chief Judge of 
the Court of 
Military Review, 
administers the 
oath. (See item.) 
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to provide quality health care in 
peacetime, but, more important, 
these inadequacies seriously hamper 
wartime capabilities. 

CHAMP, short for Clinic and Hospi­
tal Accelerated Modernization Pro­
gram, is a new Air Force Medical Ser­
vice effort to upgrade and modernize 
the Air Force's health-care facilities 
worldwide. General Myers has 
worked long and hard to get this pro­
gram offthe ground. He is proud of it, 
he told AIR FORCE Magazil'le, and be­
lieves it 's "a significant forward step 
in identifying the most urgent medi­
cal facilities' needs of the Air Force 
and in developing definitive plans to 
provide Air Force people with mod­
ern, well-equipped facilities. " 

The first step in CHAMP is to identi­
fy accurately facility requirements 
and priorities. Major air command 
surgeons are busily assessing these 
needs. This will lay the groundwork 
for a five-year facilities plan for up-

~ grade and replacement. The next step 
,is economic analysis to ensure that 
planned work not only meets future 
beneficiary needs but is cost-effec­
tive. 

CHAMP is big business-an esti­
mated billion dollar program over five 
years. The payoff will include en­
hanced wartime capability, and more 
"in-house" care. 

VA Care Rated High­
Once You Get It 

In other medical news, VA patients 
think they get good care-but like pa-
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Cindy Lopez, a 
nurse's aide, 
helps Mrs. 
Bessie Bigelow 
enter the new 
$1.5 million 
Health Care 
Center at Air 
Force Village. 
The Center, 
which opened 
last November, 
will employ 
fifty San 
Antonians, 
adding an 
annual payroll 
of $300,000 to 
the local 
economy. 
(See item.) 

tients everywhere, they hate to wait. 
A recent patient survey, scrupulous­

ly geared to protect anonymity, gave 
the VA 's medical facilities very high 
grades in five of six areas rated . Favor­
able responses were received from 
eighty percent or more of the patients 
on key questions related to physician 
care, nursing care, food, cleanliness, 
and their perception of "no negative 
events ." Highest grades were re­
ceived in nursing care and cleanli­
ness, where favorable responses ex­
ceeded ninety percent. The survey 
made some comparisons between VA 
and non-VA health system experi­
ence, and showed patient satisfaction 
levels in VA as high or higher than 
those in non-VA facilities. 

Lowest ratings among the six key 
components were in the area of emo­
tional support. According to fifty-nine 
percent of the inpatients, doctors 
should take more time to tell them 
how they are doing, and forty-eight 
percent expressed the same com­
plaint about nurses. Waiting times 
were a big irritant. Some thirty-four 
percent of the hospitalized respon­
dents and about nineteen percent of 
the outpatients said that they had to 
wait too long for services. 

The survey has been conducted 
biennially since 1974. This edition 
marks a change to an annual basis. 

Dobbins AFB Units Are 
Really "Family" 

Husbands, wives, brothers, cous­
ins, a niece, an uncle-and. even a 

mother and daughter-make the 94th 
Tactical Airlift Wing a real "family af­
fair" on Reserve training weekends at 
Dobbins AFB, Ga. In all, twenty-seven 
members of the wing are related to 
each other, and some work with each 
other in the same flights and squad­
rons. 

Seven married couples are on the 
rolls, and one of the spouses has her 
mother in the same unit. All but one of 
the couples got married after they 
joined the unit. 

TR-1 Pilots Sought 
Ever heard of the TR-1? You will. 

Although the Air Force doesn't have 
• • any yet, several are in production. The 

Air Force is seeking qualified volun­
teer pilots to fly the new single-seat 
updated version of the U-2 reconnais­
sance planes. The first squadron is · 
scheduled to become operational in 
early 1983 at RAF Alconbury, in the 
United Kingdom. Selected officers, 
who must have less than sixteen years 
of service, will be sent to Beale AFB, 
Calif., for qualification testing. 

Applicants must have at least eigh­
teen months as pilot in command and 
meet one of two following require­
ments: 1,500 hours of total flying time, 
with 1,000 hours in jet aircraft, or 
1,500 hours of total flying time, of 
which 1,000 hours are as first pilot Q.r 
instructor pilot. ' 

Although experience with two or 
more types of military aircraft, partic­
ularly single engine/centerline thrust 
aircraft, is desirable, it is not manda­
tory. This is an on-going program, so 
volunteers may be chosen to attend 
school at Beale AFB with only ninety 
days' notice. Base CBPOs have de­
tails. 

If You Don't Like Something- • 
Say So 

DoD, just like other government 
agencies, has an active Consumer Af­
fairs Program to ensure that "persons 
affected by DoD-sponsored legisla­
tion, regulations, policy decisions, or 
program actions have an opportunity 
to present their views and that these 
views are considered in the decision­
making process." 

Where DoD might have the edge on 
other agencies was pointed up by the 
recent review of its program con­
ducted by Lawrence J. Korb, Assistant 
Secretary of Defense for Manpower, 
Reserve Affairs and Logistics. His 
study emphasizes that the existing 
advisory groups, councils, and com­
mittees that all services have main­
tained over the years already do a 
good job of surfacing complaints. In 
making sure that DoD's program is in 
line with the current Administration's 
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priorities, Secretary Korb confirmed 
that the more costly procedures for 
collecting and categorizing com­
plaints that other agencies must use 
to maintain their consumer-affairs 
programs are not necessary given the 
abundance of consumer-voice chan­
nels within DoD. 

Some examples of the type of con­
sumer products and servi ces pro­
vided by DoD to its own people are: 
base exchanges, commissaries, and 
hobby shops. In cooperation with the 
civilian community, DoD provides 
such services as surplus property 
sales, air shows, and support of com­
munity ceremonial events. Good 
channels exist for "consumers" of 
these products and services to air any 
complaints. 

VA Moves Rapidly on 
Management Problem 

Responding rapidly, VA Administra­
tor Robe'rt P. Nimmo recently visited 
the VA's Rehabilitati on Engineering 
Center in New York , following a dis­
turbing preliminary report from his In­
spector General. 

The Center's mission is to deve lop, 
test , and distribute prosthetic devices 
for disabled veterans. The preliminary 
lG report indicates that as much as $1 
million in stocks were not properly 
controlled or accounted for over ape­
riod of ten years. Wastage through 
overstocking of expensive compo­
nents also was identified; inefficient 

I 

and ineffective distribution controls 
were noted; and many expensive 
items were bought, the report noted, 
that had no cleqr relation to the mis. 
sion of the Center. 

One example of faulty procurement 
practices cited in the report was that 
725 expensive "electric hands" were 
procured in 1972, and fewer than half 
have been issued. An example of 
where budget projections appeared, 
to be equally faulty was that the bud­
get for prosthetic shoes was overesti- • 
mated by almost a third. 

Based on the preliminary repor t, 
the Administrator suspended the 
Center's independent contracting au­
thority, brought the Center directly~ 
under the Associate Deputy Chief 
Medical Director in Washington , and 
ordered a cornplete inventory of 
equipment and stocks, a review of 
clinical records, and the establish­
ment of complete stock-control pro­
cedures. He also stressed that the au­
dit won't interfere with the Center's' 
service to veterans. 

Short Bursts 
An Air Force Reserve pilot from the 

349th Military Airlift Wing (Associate) 
at Travis AFB, Calif., has achieved a 
first in Air Force history. Lt. Col. 1 

Robert D. White, Jr., is the first pilot 
and first Air Force Reservist to chalk 
up 5,000 hours flying time exclusively 
in the C-5 Galaxy, the world's largest 
cargo aircraft . 

A recent VA study shows that most 
veterans who have served in the 
Vietnam theater have successfully [ 
readjusted to the civilian labor mar- • 
ket. The study found about ninety , 
percent of the Vietnam returnees, 
aged twenty-five and over, gainfully 
employed, most in full-time jobs. 

-
A total of 101 LJSAI· men and women , right hands raised, rf!peat In chorus, "So help 
me, God," during what Is believed to be the largest reenl/stmP.nt ceremony in Air 
Force history. The even t took place at Eglin AFB, Fla . Those reenlisting represent a 
tota(of 1,450 people-years of USAF eKperience. (Photo by Sgt. Re11 Swenson) 
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Many were earning above-average in-
comes. However, the study also un­
derscored that those who sustained 
chronic impairments, either mental 
or physical, during their Vietnam ser­
vice are still experiencing grave diffi­
culties in the labor market. 

Would-be passengers signing up 
for space-available travel on MAC 
flights no longer must be present at 

, the terminal for every space-A call. 
ln-snra-d~-they-are-required only to re­
turn to the terminal every three days 
to revalidate their flight intentions. 
Those leaving from commercial gate­
ways with infrequent scheduled 
flights, such as St. Louis, only have to 

, check in every seven days. 

PRODUCTS TO DIRECT 
RF ENERGY 

MICROWAVE 
ANTENNAS,SWITCHES 
AND COMPONENTS 

If you don't agree on a decision the 
VA makes on an application for bene­
fits, appeal procedures are simple. All 
it takes to start the process is to write 
the VA-no form is required. Send the 
VA full information on the exact dis­
agreement. 

The ads say, "Fly 'here' and we'll THOUSANDS OF TRANSCO ANTENNAS ARE FLYING 
give you a ticket to 'there,' " but if you TODAY ON TA CTI CAL AND STRATEGIC AIRCRAFT. 

--e~.:. e ~-2ver-!'!~2r.t~~:;.>!f'y,;,,;, _ _ ffi-- !--'-', __ W__E__H V DESIGNED AND PRODUCED ANTENNAS 
,..-------! ! 

cial travel, forget it. Federal toilers re- FOR MANY PROGRAMS INCLUDING HlGH POWli.K 
ceiving items of value as a result of HORNS, SPIRALS AND BLADES FOR ELECTRONIC 
such travel must return them to the WARFARE SYSTEMS. 
nearest transportation office, say Air 
Force travel officials. Included are AT TRANSCO YOU WILL FIND A COMPLETE MICRO-
point-accumulation games, entitling WAVE COMPONENT/SUBSYSTEM CAPABILITY· FROM 
frequent travelers to gifts or free tick- CONCEPT TO COST EFFECTIVE PRODUCTION. WE 
ets. ARE THE LARGEST SUPPLIER OF HIGH RELIABILITY 

The VA is running a computer 
check to see whether benefits pay- SPACECRAFT SWITCHES. WE KNOW MIL SPECIFICA-
ments are going to individuals who TION OR HI-REL. 
may, in fact, be deceased. The com-
puter matching operation is checking WRITE FOR OUR PRODUCT CATALOGS OR REQUEST 
approximately 7,700,000 veterans' A TECHNICAL PROPOSAL ON YOUR REQUIREMENTS. 
benefits files against a commercially 
owned roster of deceased individ- AT TRANSCO, WE MAKE PRODUCTS THAT WORK. 
uals. Any matching reco'rds will be 
thoroughly investigated for possible 
recovery action. VA urges persons 
receiving VA benefits checks after the 

, death of the beneficiary to contact 
the nearest VA regional office prompt­
ly. 

A new law requires DoD to change 
the time-honored method of comput­
ing retirement pay. The change re-
qui res that service credit be com-
puted to the nearest whole month ac-
tually completed. Under former law, 
service of six months or more was 
credited as a full year for the retired 
pay multiplier. Informed sources 
speculate that the "next shoe 
dropped" will be a requirement to 
round down retired pay to the pre-

' vious dollar. In other words, Uncle 
would keep any loose change up 

• through ninety-nine cents. 

Senior Staff Changes 
RETIREMENTS: B/G John R. 

Budner; M/G Charles E. Woods. 
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CHANGES: B/G William M. Con­
stantine, from Vice Cmdr., 22d Air 
Force, MAC, Travis AFB, Calif., to 
Cmdr., 40th AD, SAC, Wurtsmith AFB, 
Mich., replacing B/G (M/G selectee) 
Robert E. Messerli ... B/G Archer L. 
Durham, from Cmdr., 76th AD, MAC, 
Andrews AFB, Md., to Vice Cmdr., Mil. 
Traffic Management Ctr., Washington, 
D. C., replacing retired B/G Richard T. 
Drury . .. Col. (B/G selectee) Albert 
C, Guidotti, from Cmdr., 436th MAW, 
MAC, Dover AFB, Del., to Cmdr., 76th 
AD, MAC, Andrews AFB, Md., replac-

ing B/G Archer L. Durham. 
B/G (MIG selectee) Robert E. Mes­

serli, from Cmdr., 40th AD, SAC, 
Wurtsmith AFB, Mich., to DCS, 
PACOM, Camp Smith, Hawaii ... Col. 
(B/G selectee) Albert L. Pruden, Jr., 
from Cmdr., 26th TRW, USAFE, 
Zweibrucken AB, Germany, to Dir. of 
Inspections, Hq. AFISC, Norton AFB, 
Calif .... Col. (B/G selectee) Paul N. 
Scheidel, from Chief of Security Po­
lice, Hq. USAFE, Ramstein AB, Ger­
many, to Chief of Security Police and 
Cmdr., Hq. AFOSP, Kirtland AFB, N. M. 
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The Craft of Spying­
A Trio of Histories 

Following are reviews of three 
books concerned with an always­
fascinating subject: espionage. 

The Survival Factor-Israeli In­
telligence From World War I to 
the Present, by Stanley A. Blum­
berg and Gwinn Owens. G. P. 
Putnam's Sons, N. Y., 1981 . 299 
pages. $15.95. 

Harkening back to the injunction of 
Moses in Numbers (13:17-18) to "spy 
out the land of Canaan" and to "see 
the land, what it is; and the people 
that dwelleth therein, whether they be 
strong or weak, few or many. . . "the 
authors of this interesting overview of 
Israeli intelligence ground its origins 
firmly ~n antiquity. 

And, indeed, they aver, this un­
broken and personal connection ac­
counts for the successes they chroni­
cle. Their overriding theme, in fact, is 
that the ability of the Jewish people to 
practice "intelligence," defined as 
being able to "outthink, outguess, 
outwork, and, if possible, outwit" the 
many hostile forces arrayed against 
them over the millenia, made it almost 
inevitable that today's Israeli intelli­
gence services should be considered 
a model. 

This philosophical conjecture 
aside-and the authors do dwell in­
ordinately on this-the book can be 
read with interest on many levels. 
For the historian, it offers a well­
researched, if admittedly partisan, 
look at the events of this century that 
led to the creation of the State of 
Israel, and, indeed, carries the reader 
right into today's headlines. 

The last paragraph of the book, for 
example , notes with prescience : 
"There is reason to believe that tll'ly 
Israel, faced with the possibility of 
being confronted by nuclear weap­
ons in the hands of so volatile an 
enemy as Iraq, will do everything in its 
power to prevent such a catastrophe. 
The brilliant history of Israeli intelli­
gence, plus Israel's proven ability at 
sabotage and lightning preemptive 
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strikes, would indicate that this chap­
ter is far from ended." 

For the student of intelligence, the 
book is a storehouse of insights into 
not only Israeli intelligence but coun­
teri ntel I igence efforts of other na­
tions as well. Very readable is the in­
credible story of the blue-eyed, fair­
skinned Wolfgang Lotz, who, after 
rising to the rank of major in the regu­
lar Israeli army, served as a spy in 
Egypt, posing as, of all things, a Ger­
man ex-officer/storm trooper. He car­
ried this off for more than tour years, 
winning the trust of senior Egyptian 
officials . At one po int , the book 
claims, he was given a guided tour of 
an Egyptian missile base whose com­
mandant wanted to impress the "ex­
Nazi," and detailed the tight security, 
commenting, "the Israelis have an ex­
cel lent intelligence service. They 
must not learn anything about this 
until we strike the final blow." 

On yet another level, the book is a 
"good read" for anyone who likes spy 
stories, and is chock-full of new inter­
views and -eyewitness accounts by 
participants. It evenhandedly covers 
both successes and failures. Air 
Force-oriented readers would prob­
ably find most interesting the chapter 
"The Great Mirage Blueprint Switch," 
which details how Israel circum­
vented a French embargo on spare 
parts needed to keep French-bought 
Mirages flying- a critical require­
ment since at the time the aircraft 
made up the bulk of the Israeli Air 
Force. 

The chapter also introduces us to 
an interesting figure-the managing 
director of Israel Aircraft Industries, 
Al Schwimmer. Schwimmer, who 
never got around to learning Hebrew, 
was from Bridgeport, Conn. After 
spending World War II as a civilian 
pilot for the Air Transport Com­
mand-and making a flight to Pales­
tine that made a lasting impression 
on him-he volunteered, in 1947, at 
age twenty-seven, to "help" Israel. 
His role in helping to build today's 
Israeli Air Force is a story in itself. 

The exploits of Mossad, Israel's in­
telligence service; the smuggling of 
Jews from Nazi-dominated Europe to 

Palestine through the British block­
ade; the efforts of Jewish sabotage 
teams who worked for the British in 
World War II; the deve lopment of 
Israeli nuclear power-all of these 
stories and more come cascading 
from the pens of the authors in sup­
port of thei r thesi~ that, for the Jewish 
people, intelligence has been "The 
Survival Factor." 

-Reviewed by James A. 
McDonnell, Jr., Military Rela­
tions Editor. 

Eavesdropping the Ultra Way 

The Enemy Is Listening, by Ai­
leen Clayton. Hutchinson, 3 
Fitzroy Square, London W1 P 
6JD, 1980. 381 pages, with 
photographs, maps, and index. 
£9.95. 

In 1974, F. W. Winterbotham pub­
lished the incredible story of The Ultra 
Secret. It told how the Allies broke the 
German Enigma coding system and, 
for most of World War II, read the 1 
most sensitive Axis traffic. So effec­
tive were code breakers that commu­
nications at every level were being in­
tercepted and deciphered. 

In this era of planted leaks and 
"freedom of information," it is hard to 
believe that Ultra remained the best­
kept secret of the war. It gave the 
Allies a frequent peek at the other fel­
lows' cards. The Ultra revelations 
were so extensive that many histo­
rians believe that histories of the war 
will need to be reexamined. With the 
publication of The Enemy Is Listen­
ing, we find out how much of the Ultra 
tactical communications raw mate­
rial was derived. 

Even before the war erupted, Brit­
ain had been monitoring radio sig­
nals of potential enemy nations. This 
effort was stepped up in December of 
1939. The branch of service responsi­
ble for interception o·f enemy commu­
nications (both radio-telephony and 
non-Morse transmissions) was the " Y 
Service." 

As the war moved closer to the 
Channel, the service began to pick up 
Luftwaffe air controller information. 
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The value of these intercepts was ob­
vious. The Air Ministry immediately 
began to expand its limited signals in­
telligence service, which, at the time, 
consisted primarily of former ham 
radio operators. One of those select­
ed to take part was Aileen Clayton. 
She had, as many Europeans did be­
fore the war, spent her summers in 
Germany to "properly" learn the lan­
guage. When the high command be­
gan searching for Women's Auxiliary 
Air Force (WAAF) members who 
could speak German, she was in the 
right place at the right time. 

In this very readable memoir, she 
tells the fascinating story of her 
career in the Y Service. There is the 
exciting recounting of what it was like 
to work under primitive conditions 
with commercial shortwave sets to in­
tercept enemy traffic as the German 
Air Force began its raids on England. 

From this modest beginning, Y Ser­
vice not only grew in numbers and 
sophistication but also in importance 

--=a=s=a=n l111ia 1uau11:i a11u 1tl11au11:1 ::.vu11,; 

of intelligence. Its status was con­
firmed during the Battle of Britain 
when Y provided the technical data 
necessary for the successful elec­
tronic combat conducted against 
German aircraft. (Prof. R. V. Jones 
discusses in detail how the British 
were able to jam, deceive, or other­
wise negate German electronic guid­
ance systems in his book, The Wizard 
War.) 

In 1942, the war in the West shifted 
to North Africa. Aileen Clayton's fa­
miliarity with German fighter traffic 
made her the natural candidate to 
organize the collection of data in 
Cairo. Throughout the war in the 
Mediterranean, Y Service worked 
closely with the tactical commanders. 
They developed advisory support and 
intrusion techniques, ground and air­
borne jamming systems, as well as an 
extensive meaconing system. Advi­
sory support was provided by radio­
intercept operators flying on bomber 
aircraft. 

Most readers will be surprised at 
the sophisticated level electronic 
combat reached during World War II . 
But some things never change. In a 
tactical environment, intelligence be­
comes very perishable if delayed. In 
Britain , there had been a secure , 
complex network of telephones and 
teleprinter lines for quickly passing 
information. At the front, the fluid sit­
uation and great distances required 
the use of enciphered radio commu­
nications. A few slip-ups and the Ger­
mans could have caught on to Y Ser­
vice activities. Speed was important, 
but security was paramount. 

Aileen Clayton also shares with us 

AIR FORCE Magazine / March 1982 

the more personal story of a lone He also details how they manage to 
woman frequently caught in combat intercept and decode American mes-
zones. She not only served in front- sages, how they placed Kim Philby at 
line areas, but also flew missions to the heart of the British Secret lntelli-
develop additional collection tech- gence Service, etc. 
niques. Her bravery was matched by Rositzke doesn't go in for ideologi-
many others in the Y Service who cal rationalizations or justifications 
doggedly provided the bits of infor- and is definitely not a "Commie hat-
mation necessary to develop a more er." He writes in the detached manner 
complete assessment. Perhaps it is of a professional, filing a report on 
the detailing of the routine work of someone else's department. He is a 
signals intelligence personnel during professional evaluating other profes-
the war that will be her most impor- sionals. 
tant contribution to history. It is a The gathering of intelligence by the 
story that had not been told before Soviets is based on photographic and 
and one that is not likely to be im- electronic coverage, the interception 
proved in the retelling. • and deciphering of messages and re-

The tables used by Luftwaffe per- ports from agents. However, the So-
sonnel for encoding messages dur- viets know optical and electronic in-
ing the war carried a warning notice telligence has one major drawback-
in bright red, "DER FE/ND HOERT it can't see into men's heads. A cam-
M/T" (THE ENEMY IS LISTENING). era can see the roof of a research 
Despite this admonishment, the Y laboratory, but it can't tell what is 
Service continually collected invalu- going on inside and it can 't determine 
able data on German plans. Com mu- intentions. Agents are the only way to 
nications, then as now, remain per- get these important elements of in-
••ctt,J::t l;~::,lY"U:l{~alJ:c- t'rri"r.. ;r.-iiir:i-- - ~c;-:-:-:-;cn-oc, ·a~ "" ;";":'r!;-c-: ;}Si!!v-~ e~---~ .... 
tary operations. This is a primary rea- KGB resources are in human intelli-
son for the growing emphasis on gence. Agents can determine what an 
command control and communica- enemy can do, what he knows, what 
tions countermeasures (C3CM). he is thinking, and what he is plan-

To ensure the lessons learned by ning to do. 
Aileen Clayton and the Y Service in Rositzke portrays today's KGB as 
World War II are not lost, The Enemy the best and the brightest segment of 
Is Listening should be required read- Soviet society, expert in languages 
ing for all personnel concerned with and local customs ... a far cry from 
electronic warfare. Those of us in the the leather-coated ruffians with ill-
military have found we owe an enor- fitting suits of the '50s and '60s. In 
mous debt to intelligence pioneers addition to more sophisticated cloth-
such as Aileen Clayton and R. V. ing, they are also an increasingly 
Jones. sophisticated challenge to the United 

-Reviewed by Lt. Col. Pat 0. States. 
Clifton, USAF. Far more than any Western service, 

The Soviet Apparatus 

The KGB-The Eyes of Russia, 
by Harry Rositzke. Doubleday & 
Co., Garden City, N. J., 1981. 
295 pages. $14.95. 

Harry Rositzke worked for the CIA 
for twenty-five years, and during 
much of that time he worked against 
the KGB. He has written a workman­
like book that looks at the secret 
operations of the Soviet espionage 
agency through the eyes of a profes­
sional intelligence operative. He has 
" been in Macedonia" and speaks 
from first-hand experience. 

His book is a complete look at the 
KGB, which he believes is the best in­
telligence service in the world. He de­
scribes its organization, how agents 
are recruited, how they are con­
trolled, how the KGB gets information 
back to the USSR, and how the KGB 
has been involved in almost every ma­
jor political crisis since World War II. 

the KGB focuses on documents. Mos­
cow is skeptical of information fil­
tered through the human head. An 
agent's knowledge, judgments, and 
opinions are soft. They are subject to 
the limitations of memory or judg­
ment and they need to be evaluated. 
Documents are hard facts . A Minox 
camera provides clear reports, easily 
hidden in a dead drop. 

The author identifies with detached 
thoroughness the way the KGB has 
successfully "bought" American se­
crets; such data as the CIA satellites 
known as Rhyolite, Argus; data on US 
crypto systems; and now their frenzy 
to buy computers, components, la-
sers, and other high-technology 
items. The KGB works on the basic 
assumption that every person can be 
had, and results like these tend to 
support their assumption. 

Rositzke believes it is a fair esti­
mate that eighty to ninety percent of 
the KGB's budget and manpower 
spent on American targets has been 
devoted to scientific and technical in-
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telligence, both military and indus­
trial. 

The KGB is a bold service, unham­
pered by bureaucratic timidity. It 
knows what it wants and goes after its 
targets with simple directness; it is 
will ing to pay the price when it loses. 
Many Soviet agents have been 
arrested and imprisoned, but Mos­
cow is not deterred. Its mistakes are 
not heralded in the Soviet press. 

-Reviewed by Benjamin S. 
Catlin, AFA Special Assistant 
for Personnel Matters. 

New Books in Brief 

First of the Many, by John A. "Tex" 
Mccrary and David E. Scherman. This 
book is a reprint of a contemporary 
"journal of action with the men of the 
Eighth Air Force." Author Mccrary 
ignored the orders of his boss and left 
his job on the New York Mirror in 1940 
to fly to England to observe the war 
there. With America's entry into the 
war, McCrary became a photogra­
pher-gunner with the Eighth Air 
Force, flying on ten missions. But 

AIRMAN'S 
BOOKSHELF 

through it all he reported on the men 
of the Eighth-their feelings, fears, 
and experiences. Teamed with Life 
photographer David Scherman's 
photos, this personal account of the 
air war over Europe provides today's 
reader with a taste of what it was like 
to be there with the " first of the 
many." With a foreword by General 
Ira C. Eaker, and an introduction by 
Roger A. Freeman. Aviation Book Co., 
1640 Victory Blvd ., Glendale, Calif . 
91201, 1981. 242 pages. $27.50. 

Military Helicopters of the World, by 
Norman Polmar and Floyd D. Ken­
nedy, Jr. Filling a partial void in the 
literature, this directory brings to­
gether in one place a comprehensive 
listing of the military rotor-wing air­
craft of the world . Beginning with a 

-
short perspective essay, the book 
goes on to describe by country and 
manufacturer more than 200 models . 
of military helicopters, including 
many no longer in service. Descrip­
tions of the use of helicopters by Ger­
many (and to a lesser extent, Japan) 
in World War II will be of special in­
terest to aviation historians. This 
book is sure to become a standard 
reference in the years ahead. With a 
foreword by Sergei Sikorsky, and 
illustrations, glossary, appendices, 
and index. Naval Institute Press, 
Annapolis, Md. 21402, 1981. 370 
pages. $29.95. 

Warplanes of the World, 1918-1939, • 
by Michael J. H. Taylor. Following the 
oft-neglected development of military 
aviation between the war years, this 
directory provides in concise format 
an accounting of all the major aircraft 
types in service during that period. 
With photos and index. Charles' 
Scribner's Sons, New York, N. Y., 1981. 
192 pages. $17.95. 

-Reviewed by Hugh Winkler, 
Ass't Managing Editor. 

I Direct to you ==============~► 

13eit-~ellina Cartoon 13ook§ 
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"IF YOU READ ME, 
ROCK THE TOWER. " 
... A rare collection 
of hilarious car­
toons for both gen­
eral aviation and 
m ili tary buffs by 
the award-winning 
author of the "There 
I Was ... " series. 
His best to date! 
144 pages. Deluxe 
paperback. 
$795 

"THERE I WAS .. ," The 
aviation best seller 
that started it all! A 
waggish and nostalgic 
book o f WW II aviation 
cartoons. Paperback. 
$495 

By Bob Stevens 
"MORE THERE I 

WAS ... " A bounty of 
fresh entertainment. 

The foibles of a flying 
career from PT-22s to 

missiles. Plus many of 
the songs, ballads, 
and ditties used by 

airmen of WW II . 
Paperback. 

$595 

-----------------------------------------------·------------, 
I 

ORDER JIIOWI Clip coupon and mall to: 
The Village Press, P.O. Box .310, Fal(brook, CA 92028 

TITLE PRICE SHIPPING TOTAL 

There I Was $ 4 .95 $ .75 ea. 

More There I Was $ 5 .95 $ .75 ea. 

"TOOFER OFFER" $ 9.95 $1.00 set 

If You Read Me, Rock The Tower $ 7.95 $ .75 ea. 

There I Was . .. Flat On My Back $13.95 $1.00 ea. 

California residents please add 6% tax 

Foreign orders please add 10% 

My check/ money order is enclosed GRAND TOTAL 

Name _ _____________________ _ 

Address _ _ ___________________ _ 

City _ ___________ State ____ Zip _ _ _ _ 

"THERE I WAS .. . 
FLAT ON MY BACK" 

This beautiful 
library edition 

contains the best 
from Bob's two 

paperbacks plus 
hilarious new 
material. 224 

pages. 
Hardbound. 

$J.395 

"A Comic 
Masterpiece" 
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E-A-R INTERVIEW: DON GASAWAY 
A noted military hearing conservationist speaks candidly about hearing protect1on 
and noise. 

E·A·R: What do you feel are some of 
the most significant br-eakthroughs in 
hearing conservation in the past 25 
years? 
GASAWAY: Instrumentation and 
trained personnel that allow early de­
tection of noise-induced hearing loss. 
Plus, effective hearing protection . 

•, E·A·R: How does one know when they 
are encountering a potentially dan­
gerous noise? 
GASAWAY: If one must shout at three 
feet to communicate or use a loud 
voice at a one-foot distance, they are 
in a potentially hazardous noise area. 
E·A·R: Obviously, noise-induced 
losses that you observed over the 
yt:::al::, 11 IU.:,L I 1avt, tJI C,C:,t,I llvU a v i 1a,-

lenge to you , so what did you do 
about it? 
GASAWAY: Education was my route. I 
tried to better educate rr1edical per­
sonnel who were responsible for the 
health and welfare of Air Force, mili­
tary and civilian personnel. 
E-A-R: Have things changed? I mean, 
do people more readily accept noise 
as a real threat today - more so than 
when you first got involved with the Air 
Force program? 
GASAWAY: Yes. All military and other 
education programs are more dy­
namic today than they were in the 
past. Both public and private.sectors 
are more aware and are initiating 
hearing conservation programs . 

"If one must shout at three feet 
to communicate ... they are in a 
potentially hazardous noise area." 

E-A-R: What led you to get involved 
with the area of hearing conserva­
tion? • 
GASAWAY: Seeing hundreds of Air 
,Force personnel who had lost hearing 
due to excessive noise was the ulti­
mate challenge. Something had to be 
dor,e. I was truly motivated. 

We will 
never achieve 
a noise-safe 

remarkab ly well, and they do prevent 
noise-induced hearing loss for one 
simple reason , they are worn . 

For free samples of E-A-R Plugs 
and further information, please reply 
on letterhead. 

• .L 
eTLUlTUlllll~lll. --

E-A-R: Do you believe that we will ever 
achieve a noise-safe environment? 
GASAWAY: No! 
E-A-R: Why not? 
GASAWAY: The by-product of ad­
vanced society is noise. We readily 
accept it. 
E·A-R: Is there a solution? 
GASAWAY: Yes! Hearing protectors 
that are effective, easy-to-use, and 
comfortable. Protectors like E-A-R™ 
Plugs. In myyearsofexperience, they 
were the most accepted and readily 
worn of the various hearing protec­
tors available. They attenuate noise 

"I tried to better educate medical 
personnel ... " 

NSN: 6515-00-137-6345 
Plugs, EAR. Hearing Protection 
Universal size, yellow, 400's 

FARf~ES!~.:l~~ 
7911 zionsville road• indianapolis, ind 46268 

telephone 3 17/293-11 11 

"There have been breakthroughs .. . 
E-A-RP/ugs." 





(Continued from p. 18) 

Strike on Schweinfurt 
) , 

. I am searching for a member of a 
ptrike against· Schweinfurt/Regens­
burg on February 25, 1943. 

A 8-17 from Foggia, Italy (Joe Hur­
ley and crew) was downed over the 
target or on the way home. There may 
,have been a survivor. I believe it was 
1he tail gunner, who had a Polish sur­
_name and came from the Boston 
: area. Please contact me with any 
' information at the address below. 

Thomas P. Ross 
91 Nassau Ave. 
Freeport, N. Y. 11520 

AIRMAIL 

selling or trading USAF patches for 
other USAF or Royal Netherlands Air 
Force patches. 

I am also attempting to get Vietnam 
patches, such as "100 Missions F-4, " 
"SAM Slayer, " "Wild Weasel, " "366th 
TFW Gunfighters," "River Rats ," 
" 200 Missions F-4," " Night Owls," 
"F-111 North Vietnam, " and many 

~.1 others. 
Collectors' Corner Anyone with interesting material 

• I am interested in unit patches or and collectors who want to trade are 

of course, send prompt reimburse­
ment for the patches and their ship­
ping . 

Mark W. Powell 
828 Ridge Rd . 
Wilbraham, Mass. 01095 

I would like to buy or receive dona­
tions of squadron patches of any or­
ganization-anytime or anywhere. 

I also collect pictures of aircraft and 
other USAF memorabilia. Please con­
tact me and state cost and condition 
of your material. (Please include also 
your phone number.) 

A1C Rodney D. Winters, USAF 
366th CRS 
Mountain Home AFB, 

Idaho 83648 

'patches on the SR-71 Blackbird, and requested to contact me at the ad- As a long-time Air Force supporter 
information on Soviet warplanes. dress below. and recent AFA patron, I have begun 

• Anyone with patches or informa- Bauke Jan Douma to collect USAF patches. 
tion on Soviet warplanes, please con- Bonifaciusstraat 7 If any readers have extras from their 
·tact me at the address below. 3768 CR Soest current or former assignments that 

Roger Veach The Netherlands they might care to donate, I would be 
______ _.Mavsvill=e'--W~ • ..:--V=a.'-'2=6~8=3=3---;-;c:-:-:"'.":""i::-:-::-=-:==::::-:~~==-.-::-':---,h;:-;a?.;p~p'-!:-y- t:;.o--'g~i~v;.e..;t.::he.:,s;;e~p;;at;.;c;.h.::.,e;,s,;a;,,.g~o::_o~d=------l. 

I have been search ing fruitlessly tor name. t-1ying or support. o 1grn or 
I am a collector of USAF fighter and 

other squadron patches, and I would 
like to hear from retired and active Air 
,Force people who have obsolete 
patches (especially CCTS), and from 
other collectors who are interested in 

the Young-Crippen and Engle-Truly subdued, all would be appreciated. 
STS mission patches. I see them all Please contact me at the address be-
over the place on TV, but can find low. 
none in this neck of the woods. John R. Ehart 

13341 Lakota Rd. I would greatly appreciate help in 
obtaining these patches and would, Apple Valley, Calif. 92307 

Announcing a unique and timely AFA National Symposium 
(conducted in conjunction with the Military Airlift Command) 

AIIUR TIiie Key ta lldern 
Military •11ility 

June 24-25, 1982, at the Marriott Hotel/Airport (1-70 at Lambert Field) St. Louis, Missouri 

An in-depth look at the airlift requirements and capabilities 
for military mobility-and the gamut of systems and tactics 

needed to provide the essential airlift needs for our 
national security. 

Plan to attend-mark your calendar now! 
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"ELECTRONICS 
AND THE 
AIR FORCE 
A NATIONAL SYMPOSIUM OF THE AIR FORCE ASSOCIATION 
(In conjunction with Air Force Systems Command) 

Hilton at Colonial, Wakefield, Mass. (near Hanscom AFB on Route 128) 
April 26 - 27, 1982 

An authoritative review and expert preview of the Importance of electronics to 
the Air Force, with special emphasis on Electronic Warfare and Command Control 
Communications and Intelligence (C31) for national security. Heid in conjunction 
with Air Force Systems Command and timed to coincide with congressional 
hearings on the Administration's proposed $18 billion upgrade of strategic C3, this 
program is a must for planners in government and industry concerned with the 
scope and trends of the military application of modern electronics. It will also 
provide excellent background for all those interested in the role of electronics In 
future planning for our nation's security. 

Keynoter will be Gen. Robert T. Marsh, AFSC Commander. Four individual 
panels of prominent military and civilian experts will probe and analyze the 
challenges and prospects of Command Control Communications and Intelligence 
(C3I) and Electronic Warfare In a uniquely informative manner. 

SPEAKERS AND PANELISTS INCLUDE: 

(1) Requirements Panel: 

Dr. Robert S. Cooper 
Director, DARPA 

Lt. Gen. Hillman Dickinson 
Director for C3 Systems, JCS 

Dr. Robert J. Hermann 
Special Assistant to the Under 
Secretary of Defense for R&E 

(2) Capabilities Panel: 

Chairman 
Lt. Gen. James W. Stansberry 
Commander, Electronic 
Systems Division, AFSC 

Dr. Robert R. Everett 
President, MITRE 

Lt. Gen. Richard C. Henry 
Commander, Space Division, 
AFSC 

Hon. Alton G. Keel 
Assistant Secretary of the Air 
Force, R&D/Logistics 

Dinner Speaker (tentative acceptance) 

(3) Organization Panel: 

Chairman 
Dr. Alexander H. Flax 
President, IDA 

Gen. Bennie L. Davis 
CINC SAC 

Lt. Gen. Lincoln D. Faurer 
Director, NSA 

Gen. James V. Hartinger 
CINC NORAD/ADCOM 

(4) Electronic Warfare Panel: 

Chairman 
Dr. Donald C. Latham 
Assistant Secretary of 
Defense/R&E for C3 

Gen. Charles A. Gabriel 
CINC USAFE 

Maj. Gen. Doyle E. Larson 
Commander, Electronic Security 
Command 

Lt. Gen. Lawrence A. Skantze 
Commander, Aeronautical 
Systems Division, AFSC 

The Honorable Frank C. Carlucci Ill, Deputy Secretary o.f Defense 

Registration fee for all Symposium events is $175. This fee includes all 
presentation sessions, coffee breaks, continental breakfast, lunch, and dinner. For 
information and registration, call Jim McDonnell or Dottie Flanagan at (202) 
637-3300, Air Force Association. Suite 400, 1750 Pennsylvania Avenue, N.W., 
Washington, D.C. 20006. 



ceM 
AFA Finance Committee 
and Executive Committee 
Make Plans for 1982 

AFA elected leaders took actions in 
mP.P.ting~ during December 1981 that 
wi 11 guide Association activitiee during 
1982 and improve AFA operations. 

The Finance Committee, meeting in 
Washington, D. C., proposed a 1982 
budget for the Association, reviewed fi­
nancial statements, and established a 
~ul.Jc.:u111111illee for i1westment policy. It 
endorsed an Audit Committee recom-

The Committee approved expanding 
the Association 's awards program to in­
clude annual recognition of an out­
standing Air rorce lawyer. It noted Proo 
ident Brosky's appointment of an 
Awards Study Committee to examine 
policy for selecting AFA "Family" aware! 
recipients. A proposal was approved to 
draft a new statement of responsi bi I ity 
for the Audit Committee. 

The Executive Director was asked to 
report on all national personnel actions 
adversely affecting DoD mi I itory and ci­
vilian retirement programs. Guidelines 
!~. ~h.., v~:-t;tk, .. "f .. != . . ~~=~r--s ~~- ~ .--'"-'--•- ~---­

be changed without prejudice. These 
recommendations were forwarded to 
the Executive Committee, also meeting 
in the nation's capital. 

i Following review and discussion, the 
Executive Committee approved the Fi­
nance Committee recommendations, 
including the proposed 1982 budget. At 
the meeting, AFA President John G. 
Brosky congratulated AFA members 
and staff for the success of "Operation 
War Veteran," which achieved its goal 
of increasing the number of war veteran 

1 members. The Executive Director was 
asked to begin long-range planning for 
the Association. 

foreign lands were adopted. Also, the 
staff was directed to establish formal 
procedures for AFA to respond to rec­
ommendations made by the Junior 
Officer Advisory Council and the 
Enlisted Council. In addition, actions 
to strengthen Association ties with 
AFROTC and the Arnold Air Society 
were directed. 

Judy M. Swindle Named 
Outstanding Civilian of 
the Year by MAC 

Mrs. Judy M. Swindle is a mother, 
wife, coach, teacher, boss-and Mili-

AFROTC Det. 670 at Oklahoma State University bear out l!,FRQTC Det. 675 ·at the 
University of Oklahoma-In the th ird annual '"Top AFA Cadet Membership Recru;rer'" 
competition sponsored by AFA's Central Oklahoma Chapter. Ron Wallis, Chapter VP 
for Aerospace Education, presented the plaque to OSU Cadet Steve Hamlett. Others 
present at the ceremony Included (from right): Doug Pangborn. Chapter VP tor 
Membership : OSU Cader Hunt; OSU Professor Col. Dick Moore; and luncheon host 
Jerry Swetland. 
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Judy Swindle was chosen to be MAC's 
Civilian of the Year from among more 
than 27,000 civilian employees. (Photo 
by SSgt. Wes Layton) 

tary Airlift Command's Outstanding Ci­
vilian of the Year. She is Chief of the 
Washington Area Computer Center's 
Software Office at Andrews AFB Md. 
Mrs. Swindle was chosen for this honor 
from more than 27,000 civilian employ­
ees. 

In recommending Mrs. Swindle for 
the award, Harvey E. Radtke, Chief of 
System Support Division for the com­
puter center, stated that through her out­
standing planning and leadership, the 
Washington Area Computer Center has 
become a trend-setter in computer re­
gional ization and unique system devel­
opment. He pointed out that Mrs. Swin­
dle has developed computer systems 
and programs that have been incorpo­
rated throughout the Air Force and the 
Department of Defense. 

"The award was based on her experi­
ence and work here, plus the fact that 
she does a lot of things that aren't her 
job or function," explained Mr. Radtke. 
According to Mr. Radtke, Mrs. Swindle 
is constantly involved in the unit's train­
ing program, fund drives, coaching 
youth sports, civic activities, and is 
also highly active in off-duty education. 

"Mrs. Swindle is an extremely de­
pendable person," he remarked. "She 
handles any project you give her and 
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The Heritage in Flight Museum will restore this 8-25H for public display. See item. (Photo courtesy The State Journal-Register) 

produces excellent team work. She's a 
true professional." 

Mr. Radtke explained that Mrs. Swin­
dle's office is the "troubleshooting" sec­
tion of the computer center. She and the 
four people she supervises provide the 
expertise in handling programming de­
sign problems the unit may encounter. 
Because of the nature of the work, she 
and her people have to be very profi­
cient in computer operations. 

Judy Swindle has been working for 
the government since 1965, twelve of 
those years with the Air Force. Her first 
job was as a secretary at Langley AFB, 
Va. 

"I then got into a supply-related job 
and started getting involved in data­
related tasks, " she said . Shortly after­
ward, Mrs. Swindle learned that the 
Army was looking for people willing to 
train as computer systems analysts. 

Following a year and a half of formal 
training, she was assigned to Fort Mon­
roe, Va., where one of her major accom­
plishments was developing a comput­
erized system for controlling the Army's 
training records. 

"It took about a year, but it was the first 
system ever put out into the field without 
a reported problem," she related. 

Since moving into the Washington, 
D. C., area in 1975, Mrs. Swindle has 
become involved in youth sports and 
activities-an interest greatly influ­
enced by her son Matt's interest in 
baseball and soccer. It was her efforts 
that brought about a special league 
that helps prepare youngsters for Little 
League teams. 

"She was instrumental in organizing 
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and setting up our program of instruc­
tional league baseball," said Mrs. Joy 
Tolley, director of the Andrews Youth 
Center. "She and her husband put to­
gether rules, guidelines, by-laws, help­
ed plan the schedules, and recruited 
and helped to train the coaches." 

According to Mrs. Tolley, Mrs. Swin­
dle also has helped the Youth Center in 
programming · their minicomputer, 
which keeps track of the Center's 2,500 
members. 

"She's quite a person. We hope she'll 
be working with us again next year," 
Mrs. Tolley said . 

Somehow, Mrs. Swindle finds time to 
teach both a Sunday school class for 
fifth graders and a Prince George's 
County Community College computer 
programming course at the Andrews 
adult education fac ili ty. 

Mrs. Swind le said that her husband, 
Ray, a reti red Air Force member and 
now a management consultant in the 
Washington area, wasn't surprised 
when he learned of the award. 

"He felt I really deserved the award . 
Me, I was surprised," she said. Ray 
Swindle is an AFA member. 

-By SSgt. Wes J. Layton, USAF 

Gen. James R. Allen, Commander in Chief of MAC, congratulates William L. Junipher, 
Jr., on the birth of his new baby sister during General Allen's recent visit to the 
Bolling AFB Child-Care Center. (USAF photo by Mickey Sanborn) 
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New Life for an Aging 
Warrior: B-25 Being 
Restored in Illinois 

The Heritage in Flight Museum in 
Springfield, Ill., is rebuilding a World 
War II B-25H bomber as its first project. 
"We plan to put it on public display and 
fly it at air shows, " said Gerald Oliver, 
Jr., the museum's president and an AFA 
Patron. 

The aircraft, serial number 43-4106, 
is hangared in the museum facilities at 
Capital Airport in Springfield. Accord­
ing to Oliver, it sat abandoned on a 
grass airstrip south of Chicago for ten 
years. Heritage in Flight volunteers put 
it into condition for the ferry flight to 
Springfield. 

Heritage in Flight is a nonprofit. tax­
exempt Illino is corporation. Member­
ship is $30 per year. Its address is P. 0. 
Box 2447, Springfield, Ill . 62705. 

The United States Air Force Band and 
Singing Sergeants were honored 
recently at a concert held in 
Birmingham, Ala. Col. Arnald Gabriel, 
Band Conductor, received a plaque from 
AFA's Birmingham Chapter and the 
Arnold Air Society and Angel Flight, 
which cosponsored the free concert. 
With Colonel Gabriel are AAS Squadron 
Commander Chris Canfield (left) and 
Birmingham Chapter Past President 
Donald Kreke/berg (right). 

Deadline Is April 5 for 
Entries in This Year's 
AF JROTC Contest 

One of the Aerospace Education 
Foundation's objectives is to perpetu­
ate knowledge of the rich military and 
civilian aerospace history of our nation 
and to ensure national appreciation for 
our aerospace heritage. The theme for 
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Secretary of the Air Force Verne Orr was honored at a recent 
luncheon sponsored by AFA's General Curtis E. LeMay Chapter 
of Orange Coun ty, Calif. , and the World Affairs Council of 
Orange County. Secretary Orr received an honorary 
membership in the LeMay Chapter at the luncheon. Presenting 
Secretary Orr his membership certificate is LeMay Chapter 
President Ray Villareal' (right). 

_.!IFA 's Silver and Gold Chapter in ,Colorado sponsored a "Needy 
Family" project this last Christmas, collecting $3,000 In cash, 
food, clothing, and toys for distribution to fifty-seven families 
and the Olney Springs Child Development Services Center. 
Mary lcovetta and SrA. Kathy Varilly show AFAFC Commander 
Maj. Gen. George C. Lynch and ARPC Vice Commander Col. 
Tom Walsh (right) a sample Needy Family basket. 

the current Air Force Junior ROTC 
(AFJROTC) Contest supports this ob­
jective. Two options are given to com­
peting AFJROTC units: 

• Conduct re search and create an 
original presentation on the founding, 
milestones, personalities, and events 
forming your Air Force Junior ROTC 

RESTAURANT 
MAGAZINE 

With More Restaurant News and Information Than Any Other Mag-# 1 azine, Page alter Page of Restaurant Reviews with Photographs 
Menu Selections, Prices, House Specialties, And The Reviewers 

Impartial Opinions Plus Many Letters From The Dining Out Public About Their 
All Time Favorites And New Discoveries. A One Of A Kind Publication That 
Has No Peers. 

SAVE 50%OFF 
COVER PRICE OF $1.75 
ALL 12 ISSUES FOR $10.00 

PLUS FREE 
MASTERCHEFS 

COOKBOOK 
Retail Value $12.50 

LEARN THE 
TECHNIQUES OF WORLD­

FAMOUS CHEFS 

YES, PLEASE SEND ME 12 MONTHLY ISSUES OF RESTAU­
RANT MAGAZINE AND THE MASTER CHEFS COOKBOOK -
BOTH FOR ONLY $10.00. 
Name ________________________ _ 

Address __________________ ___ _ 

City ___________ State _____ Zip __ _ 

Mail this card and enclose $10.00 to 
RESTAURANT MAGAZINE, 806 S. Robertson, LA., CA 90035 

unit, including the accomplishments 
and whereabouts of former members of 
your unit. 

• Identity, conduct res earch, and 
create an original presentation on an 
avi ation pioneer, person, businessman, 
enthusiast, or event in your state. 

Of course, AFJROTC units that have 
been in existence for less than five 
years and that do not have a long history 
may wish to concentrate on the second 
theme. However, all units may choose 
either subject. 

Presentations may take any form. 
Winners are selected in the following 
categories: 

• Videotapes and motion pictures. 
• Sound/slide presentations. 
• Audio presentations. 
• Essays. 
• Other (poems, songs, games, etc.). 
Each category winner will receive a 

$500 cash prize and a distinctive 
plaque for display at their units. An 
overall winner from these five catego­
ries will be selected, and will receive an 
additional $1,500. There will also be 
twenty honorable mentions, which will 
receive certificates. 

For this year's contest, 158 (or fifty-five 
percent) of the AFJROTC units have reg­
istered for the event. It is sponsored 
by AFA through its affiliate, the Aero­
space Education Foundation. This is a 
much larger group of competitors than 
in previous years, and is attributed to 
the aggressive work of AFA members 
and chapters that encouraged units to 
register and to Air Force Junior ROTC 
Hq. , Maxwell AFB, Ala., for their con­
tinu ing support. 

Entries must be postmarked by April 
5, and should be sent to Director of AF­
JROTC Affa irs, Air Force Assoc iation, 
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Ro/lout of the newly refurbished C-47 "Gooney Bird" of the Lower Slobbovian Air 
Force. Powered by two Slobbovian-built rubber-band-driven "Windski-Spinski" 
engines, the aircraft is seen here during tests of the innovative landing system. 
Slobbovfan airmen are "crazy-glued" to the fuselage and wings, and "hit the ground 
running" during a landing, giving the C-47 excellent unprepared field capabilities. 

WARBIRD FILM FEST 

Military Aviation History 
on Home Video cassette 

tunlly to acquire 
A nrn\ted oppord ll\lTI c\ass\CS on 
two WW II wa1b\r sette- - cno\ce 
a s\l'\Q\e video cas 

l Beta or VI-\S . 
O • outsta!ld\ng 
THUNDERBOLT - ot American 

n camera co~em~e Rare rnm 01 
gu47S (lghll!lQ \n 118 y. 
P· d gcound ctlon. 
l!ll an - on•ll18·S_POI 
ME.MPt-llS BELLE. B-17 In dayl1gl1I 

1ory o\ a ga\laol flyl!lQ for· 
~a\ds over Germa:bal t,ls\ory . 
1resses making co 89 9 5 

Ir both mms.- 1½ $ • 
spee~~u~~ ~t ~o\Of and sound da OlhB' tore\gn 

Plus $2,60 Sr~]p:~~~.io.~~~~;aj~t• Sales 

1750 Pennsylvania Ave., N. W, Wash­
ington, u . 1,,., . ~vu o. 

orde SPECIF< BEi A & •l<P"• IIC" 

law, since no such offset is imposed on Ta~1 .. & ,.,.•1•1- 1""iv<1• ="°· 
u1tfe.:: 1-=: 0101 - i ~ ~o=,:,"";:,"'.---------'--- '-_.~ 11111 

New Mexico Group Plans 
Litigation Asking Both 
Retired, Disabled Pay 

A group of service-connected dis­
abled military retirees who reside in 
New Mexico have formed an organiza­
tion to contest the law that requires 
waiver of an equal amount of military 
retired pay if a retiree receives Veterans 
Administration disability compensa­
tion. They plan to sue the federal gov­
ernment for relief on the basis that they 
are denied equal protection under the 

The organization is called Uniformed 
Services Disabled Retirees, Inc. It is at 
5909 Alta Monte N. E., Albuquerque, 
N. M. 87110. According to Stephen 
Wolansky, President of USDR, the group 
seeks members and contributions to 
help defray the costs of the planned 
litigation. 

AFA supports legislation allowing 
disabled veterans retired from military 
service on a longevity basis to receive 
both retired pay and VA disability com­
pensation. According to Mr. Wolansky, 
Congress has refused to change the 
rule. 

UNIT REUNIONS 
Air Transport Command 
A reunion of India-China Division person­
nel will be held on March 26-28, 1982, at 
Fort Hamilton, Brooklyn, N. Y. Contact: Irv­
ing Mednick, 1258 E. 85th St., Brooklyn, 
N. Y. 11236. Phone: (1-212) 531-3207. 

American Defenders of Bataan 
and Corregidor 

• Members of the American Defenders will 
hold a reunion on May 2-9, 1982, at the 
Galt House, Louisville, Ky. Contact: John 
Crago, Convention Chairman, 615 Leh­
meyer St., Huntington, Ind. 46750. 

Jolly Green Rescue Forces 
The Jolly Green Rescue,Forces's thirteenth 

' annual reunion will be held on April 23-24, 
1982, Ramada Inn, Fort Walton Beach, Fla. 
Contact: Col. Ed Modica, 222 Sotir Ave., 
Fort Walton Beach, Fla. 32548. Phone: 
(904) 863-1959. 

River Rats 
The Red River Valley Fighter Pilots Asso-
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ciation will hold a reunion on April 23-25, 
1982, at the Sahara Hotel, Las Vegas, Nev. 
Contact: Al Krisch , 3135 Palora Ave., Las 
Vegas, Nev. 89121. Phone: (702) 457-2797. 
Red River Valley Association, 8612 Tam­
arac Lane, Wichita, Kan. 67206. Phone: 
(316) 685-2915. 

1st ABCCS 
The twentieth anniversary reunion of the 
1st Airborne Command & Control Squad­
ron and the National Emergency Airborne 
Command Post will be held on June 25, 
1982, at the Andrews AFB, Md. , Officers 
Club. All active-duty, retired, and former 
members of "Nightwatch" are invited. 
Contact: Bob Madel, 15402 Potter Ct., 
Bowie, Md. 20716. Bob Coble, 8405 Ber­
wick Rd., Upper Marlboro, Md. 20870. 

2d Bomb Sqdn. 
Members of the 2d Bomb Squadron (22d 
Bomb Group) will hold a reunion on June 
17-19, 1982, at the Majestic Hotel , Hot 
Springs, Ark. Contact: Jim Bradley, 5803 

TOLL-FRE4E 0561 ext. 925 
800) 85 • ' ,. 

( 432-7267. e~t. 925\ 
110 ca111. soo- OFE FILMS 
FER OE GRs, sune 168 
102 washlno1on cA'90291 
Marina de\ Rev, 

SPECIAL INTRODUCTORY OFFER 
VOLUME 1 

From lhe beginning with the Wrights through 
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I N T E 
N. W. 70th Ave., Fort Lauderdale, Fla. 
33319. Phone: (305) 721-9262. 

11th Service Sqdn. 
The 11th Service, 482d Service, Headquar­
ters Squadrons, and 8th Service Group 
will hold a reunion on June 4-6, 1982, in 
Lancaster, Pa. Contact: John J. "Jack" 
Heckler, 76 E. Harbor Dr., Teaticket, Mass. 
02536. Phone: (617) 540-1303. 

19th Bomb Group and Wing 
The 19th Bomb Group and Wing will hold a 
reunion in Tulsa, Okla., on June 21-27, 
1982. Contact: Herbert A. Frank, 90 -13 
201st St., Hollis, N. Y. 11423. Phone: (212) 
465-5740. 

34th Photo Recon. Sqdn. 
The eighth reunion of the 34th Photo Re­
connaissance Squadron, based in En­
gland, France, and Germany during WW 11 , 
will be held April 21-24, 1982, at the MGM 
Grand Hotel, Reno, Nev. Contact: Harold 

_ __._-=L~. -=V~a~ughn, 6520 Sandale Dr., Columbia, 
S. C. 29206. 

44th Fighter Sqdn. Ass'n 
Members of the 44th Fighter Squadron 
will hold their second annual reunion in 
Palm Springs, Calif., on May 11-14, 1982. 
Contact: Jack Laurie, 3885 Oak Trail Rd ., 
Santa Ynez, Calif. 93460. Phone: (805) 
688-6508. 

P-47 Thunderbolt "Jug Lovers" 
Alumni Ass'n 
P-47 engineers, mechanics, crew chiefs, 
clerks, technical representatives, and sec­
retaries will meet on May 7-9, 1982, at the 

• Stouffer's Riverfront Inn, St. Louis, Mo . 
Contact: Larry "Butch" Micallizzi, 428 
Locust Ave ., Uniondale, N. Y. 11553. 
Phone : (516) 486-3880. 

P-47 Thunderbolt Pilots 
·1 he twenty-tirst annual reunion for the 
P-47 Thunderbolt Pilots will be held May 
7-9, 1982, Stouffer's Riverfront Inn, St. 
Louis, Mo. Contact: Robert V. -Brull~. 38 
Chieftain Dr., Creve Coeur, Mo. 63141 . 
Phone: (314) 872-7323. 

Class 52-B 
Class 52-B will hold its thirtieth reunion on 
March 21-23, 1982, at the St. Anthony In­
ternational Hotel, San Antonio, Tex. Con­
tact: Dan Fulgham, 12715 Prima Vista, San 
Antonio, Tex. 78233. Phone: (512) 
656-4436 or (512) 349-3925. 

494th Bomb Group (H) 
The 494th Bomb Group "Kelly's Cobras" 
will hold its third reunion on June 18-20, 

~
1 

1982, at the Stouffer's Dayton Plaza, Day­
ton, Ohio. Contact: Richard W. Graham, 
90 Purdue St., Pueblo, Colo. 81005. Phone : 
(303) 561-4400. 

57th Fighter Group 
I urgently need the addresses and 

phone numbers of those who served in 
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R C 0 M 
this group from January 15, 1941, through 
November 7, 1945. I want to get informa­
tion to you about the first 57th Fighter 
Group of WW II reunion since WW II, and 
the christening of a restaurant beari ng our 
name and memorabilia. Write or call me at 
the address below. 

Wayne S. Dodds 
P. 0 . Box 10423 
Glendale, Calif. 91209 

Phone: (213) 240-6868 

71st Tactical Recon. Group 

Av\ol\OO HlslO!V 
C\asslc '' \deO cassette 

Home v 9 95 
onl'/ $1 • 

11~.\llllllll) 
l)l)lf)ll'J11ll~S 

A reunion is being planned for August 
19- 22, 1982, in Buffalo, N. Y. I would like to Honoring two greol a ircrafts. Award 

winning programs. From raw action In 
hear from all former members of the 71st the cockpll of llghllng Splllires to a love 
TRG (Strafin' Saints), 82d Tactical Recon- story of aviation's "grand old lady", the 
naissance Squadron (Wreckoneers), 17th ageless DC-3. Choice of Beta er VHS, 
Tactical Reconnaissance Squadron (B), two hours of high adventure. 

S SPITFIRE - starring Leslie Howard and 
110th Tactical Reconnaissance quadron the RAF over England's skies. The stirring 
(Musketeers), and 25th Liaison Group story of R. J. Mitchell and the birth of a 
(Guinea Short Lines), so that we may pro- great lighter plane. 
ceed with all the arrangements. SENTIMENTAL JOURNEY - Starring 

Truman A. Partridge, Sr. Jimmy Stewart as a high time pilot rellv-
40 South Lane Ing memories with an old love, the 

venerable DC-3 , . . and a hair-raising 
Anguiii, --;~. ·;·. i .. ccc- .. --- ·--t-"-i11i1g:;-;n~1irn~1;;'0~rniie;';1;"r ;:;,p•o;::;sii',.;. . .:;:,:.:~::..:.:.:::::..:.::::.::::.:~ +---""'~--+ 

Coming Events 
April 9-12, Arnold Air Society/ 
Angel Flight National Conclave, 
New Orleans, La . . . . April 26-27, 
AFA Symposium, "Electronics and 
the Air Force," Hilton at Colonial, 
Wakefield, Mass . ... April 30-May 
1, Northeast Regional Meeting, 
Harrisburg, Pa . . .. May 7-8, South 
Carolina State Convention, Myrtle 
Beach .. . May 8, Connecticut 
State Convention, Vernon . . . May 
14- 15, Tennessee State Conven­
tion, Chattanooga .. . May 28, AFA 
Nominating Committee and Board 
of Directors Meeting, The Broad­
moor, Colorado Springs, Colo .... 
May 20, Twenty-third Annual Out• 
11h111di11y Squad.-on Dinner, The 
l::!roadmoor's International Center, 
Colorado Springs, Colo .. . . June 
18- 19, Ohio State Convention, 
Columbus ... June 24-25, AFA 
Symposium, "Airlift-The Key to 
Modern MIiitary Moblllty," St. Louis 
Marriott Hotel at Lambert Interna­
tional Airport, St. Louis, Mo .... 
June 25--27, New Jersey State Con­
vention, Cape May ... June 25--27, 
New York State Convention, Gar­
den City . . . July 9--11 , Texas State 
Convention, Kerrville ... July 
16-18, Pennsylvania State Conven­
tion, Coraopolis ... July 23-25, 
Florida State Convention, Tallahas­
see . .. August 27-28, Colorado 
State Convention, Vail ... Sep­
tember 12-16, AFA National Con­
vention, Washington, D. C .. . . Oc­
tober 21-22, AFA Symposium, Hyatt 
House Airport Hotel, Los Angeles, 
Calif. 

ORDER TOLL-FREE ON OUR HOTLINE 
(800) 854-0561, ext. 925 

in Calif. (800) 432-7257, ext. 925 
U.S. and Canada, add $2.50 shipping. 01hor foreign orders, 
add $3.50 CA res. add 6% Salos Tax. SPECIFY BETA or 
VHS. Visa & M111er • Intl. no. & oxp . date. 

Send to: FERDE GRDFE FILMS, Dopl. N. 
702 Washington St ,, Ste 168, Marina dol Roy , CA 90291 

A Last! 
THe u·sAF :Tie 

Silver on de•p bJue with llght­
blue-sllver-llgh •blue stripes. 
100% polyesfe,, , 
Proce9.,n go to t'he Air Force 
Hlstorl,zal Foundatlor, for Fel­
lowsh~P8 ant;# Scho anhlps. 

Send your eek for $12.50, 
n am and addresa to 
AERO PACE HISTORIAN 
Elsenhow r Hall, 
Manhattan, K 66506, U.S.A. 
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AFA CHAMPLUS ... New, Strong Protec : 
When a Single Accident or Illness Could Cost You Thousands of 
Dollars, You Need AFA CHAMPLUS ... for Strong Protection 
against Costs CHAMPUS Doesn't Cover! 

YOUR INSURANCE 
IS NON-CANCELLABLE 
As long as you are a member of the 
Force Association, pay your premiums 
time, and the master contract remains 
force, your insurance cannot be cane, 
ed. 

For military retirees and their dependents ... and dependents of 
active duty personnel ... more and more medical care is being 
provided through the government CHAMPUS program. 

And, of course CHAMPUS pays 75% of allowable charges. ADMINISTERED BY 
YOUR ASSOCIATION 
UNDERWRITTEN BY 
MUTUAL OF OMAHA But today's soaring hospital costs-up to $500 a day in some 

major metropolitan medical centers-can run up a $20,000 bill 
for even a moderately serious accident or illness. 

AFA CHAMPLUS insurance is adm"(I 
tered by trained insurance professionc 
on your Association staff. You get prorr. · 
reliable, courteous service from peo1 
who know your needs and know ev, 
detai l of your coverage. Your insurance· 
underwritten by Mutual of Omaha, ·\ 
largest individual and family health in~ 
ance company in the world. 

Your 25% of $20,000 is no joke! 

AFA CHAMPLUS protects you against that kind of financial 
catastrophe and covers most of your share of routine medical ex­
penses as well. 

HOW AFA 
CHAMPLUS WORKS 
FOR YOU! 
WHO IS ELIGIBLE? 
1) All AFA members under 65 years of 

age who are currently receiving military 
retired pay and are eligible for benefits 
under Public Law 89-614 (CHAMPUS), 
their spouses under age 65 and their 
unmarried dependent children under 
age 21 (or age 23 if in college). 

2) All eligible dependents of AFA mem­
bers on active duty. Eligible depen­
dents are spouses under age 65 and 
unmarried dependent children under 
age 21 (or age 23 if in college). 

EXCEPTIONAL 
BENEFIT PLAN 
(See chart at right) 

FOUR YEAR BASIC BENEFIT. Benefits 
for most injuries or illnesses may be paid 
for up to a four-year period. 

PLUS THESE 
SPECIAL BENEFITS ... 
1) Up to 45 consecutive days ot in-hos­

pital care for mental, nervous, or emo­
tional disorders. Outpatient care may 
include up ~o 20 visits of a physician or 
$500 per Insured person each year. 

2) Up to 30 days care per insured per year 
in a Skilled Nursing Facility. 

3) Up to 30 days care per insured per 
year and up to 60 days lifetime in a 

CHAMPUS-approved Residential 
Treatment Center. 

4) Up to 30 days care per insured per 
year and up to 60 days lifetime in a 
CHAMPUS-approved Special Treat­
ment Facility. 

5 ) Up to 5 visits per insured per year to 
Marriage and Family Counselors under 
conditions defined by CHAMPUS. 

AFA OFFERS YOU 
HOSPITAL BENEFITS 
AFTER AGE 65 
Once you reach Age 65 and are cove1 
under Medicare, AFA offers you pro, 
tion against hospital expenses 1 
covered by Medicare through the Sen 
Age Benefit Plan of AFA Hospital lndt. 
nity Insurance. Members enrolled in A 
CHAM PLUS will automatically receive 1 
information about AFA's Medicare s1 
plement program upon attainment of t 
65 so there will be no lapse in coverai 

AFA CHAMPLUS BENEFIT SCHEDULE 
Care CHAMPUS Pays AFA CHAMPLUS Pays 

For Military Retfrees Uhder Age 65 and Their Dependent-s 

Inpatient civilian CHAM PUS pays 75% of allow-
hospital care able charges 

Inpatient military The only charge normally made 
hospital care is a $5.00 per day subsistence 

fee, not covered by CHAMPUS. 

CHAM PLUS pays the 25% 
of allowable charges not 
covered by CHAMPUS. 
CHAM PLUS pays the $5.00 
per day subsistence fee. 

Outpatient care CHAMPUS COVERS 75% of 0ut- CHAM PLUS pays the 25% 
patient care f1:1es after an annua l of allowable charges not 
deduetlble of $50 pef person covered by CHAMPUS 
($100 maximum per family) Is after t he de·duetlble has 
·satisfied been satisfied. 

For Dependents of A'ct/Ve Duty Mflltai.y Personnel 
Inpatient civilian CHAMP0S pays all covered CHAMPLUS pays the 
hospital care services and supplies furnistied greater of $p per day or 

by a h.ospltai less $25 or $5.00 $25 of the reasonable hos-
per day, whichever is greater. pital charges not covered 

Inpatient military The only charge normally made 
hospital care is a $5.00 per'clay fee, not cov­

ered by CHAMPUS. 

by CHAMPUS. 
CHAMPLUS pays the $5.00 
per day subsistence fee. 

Outpatient care ·cHAMPUS covers S:0% of out• CHAM PLUS pays the 20% 
patient care fees attar an annual of allowable charges net 
dectuctlble of '$50 per person cevered by CHAM PUS 
($10© maximum per famlly) is after the deductible has 
satisfied. been satlsf,led. 

NOTE: Outpatient benefits cover emergensy room treatment, doctor bll ls, phar­
maceuticals, and otner 1:1rofessi0naI services. 

There are som_e reasonable llmltaUons and exclusl0ns for both Inpatient and 
outpatient coverage. Please note these elsewhere in the plan description. 



gainst Costs CHAMPUS Doesn't Cover 
~PPLY TODAY! 
JST FOLLOW THESE STEPS 
Ioose either AFA CHAMPLUS In-patient 
verage or combined In-patient and Out­
tient coverage for yourself. Determine 
? coverage you want for dependent 
"'.'Tlbers of your family. Complete the 
:losed application form In ful l. Total the 
¾mium for the coverage you select from 
i premium tables on this page. Mail the 
;>lication with your check or money 
for tor your initial premium payment, 
yable to AFA. 

Get AFA's new 

MITATIONS 
verage will not be provided for condi­
,s for which treatment has been ra­
ved during the 12-month period prior to 
effective date of insurance until the 

,iration of 12 consecutive months of in­
ance coverage without further treat­
I'll. After coverage has been in force for 
i;onsecutlve months, pre-existing can­
ons will be covered regardless of prior 
atment. 

<CLUSIONS 
is plan does not cover and no payment 
all be made for: 
routine physical examinations or immu-
:ations ' 
domiciliary or custodial care 
jental care (except as required as a 
cessary adjunct to medical or surgical 
atment) 
routine care of the newborn or well­
-.y care 
1juries or sickness resulting from 
:lared or undeclared war Oi any act 
reof 
,juries or sickness due to acts of inten-
1al self-destruction or attempted sui­
l, while sane or insane 
,eatment for prevention or cure of al­
olism or drug addiction 

J eye refraction examinations 
1 P;rosthelic devices (other than artificial 
rnbs and artificial eyes), hearing aids, 
rthopedic footwear, eyeglasses and con­

ac ;t lenses 
, i ~xpenses for which benefits are or may 
>fJ payable under Public Law 89-614 
::::HAMPUS) 

QUARTERLY PREMIUM SCHEDULE 

Plan 1-For mllltary retirees and dependents 
In-Patient Benefits 

Member's Attained Age Member 
$19.03 
$23.78 
$30.13 
$39.65 

Spouse 
$23.30 
$29.10 
$36.90 
$48.55 

Under50 
50-54 
55-59 
60-64 

Under 50 
50-54 
55-59 
60-64 

In-Patient and Out-Patient Benefits 
$26.80 $31.05 
$33.48 $38.80 
$42.43 $49.18 
$55.83 $64. 73 

Plan 2-For dependents of active duty personnel. 

Each Child 
$11.00 
$11.00 
$11.00 
$11.00 

$27.50 
$27.50 
$27.50 
$27.50 

In-Patient Only None $ 8.80 $ 4.40 
In-Patient and Out-Patient None $35.20 $22.00 

Note: Plan II premiums are listed on an annual basis. Because of the very 
low cost, persons requesting this coverage are asked to make annual pay­
ments. 

I AP: ATl: OR-- -- - - - - ­

AFA CHAM PUS SUPPLEMENT INSURANCE 
Group Polley GMG·FC70 

Mutual of Omaha Insurance Company 
Home Olflce: Omaha, Nebraska 

Full name of Member 
Rank Last First Middle 

Address __ N""u_m_ b,..e_r_a_nd°"S::ct,--rec-:e-:-1--------,C=,i.,-ty------ ----::sc-1a..,.1e-------czcc1P=c-od.,.._e-

DATE OF Birth _ _ _ _ _ Current Age _ _ He ight _ _ We ight _ _ Soc. Sec No, ________ _ 
Month/Day/Year 

This insurance coverage may only be issued to AFA members. Pl ease check the appropriate box below: 

□ I am currently an AFA Member. □ I enclose $13 for annual AFA membership dues 
(includes subscription ($9) to AIR FORCE Magazine). 

ll I am over 65 years o f age. Please send informat ion on AFA's Medicare Supplemen t. 

PLAN & TYPE OF COVERAGE REQUESTED 

t t AFA CHAMPLUS PLAN I (for military retirees & dependents) Plan Requested 
(C~eck One) ,J AFA CHAM PLUS PLAN II (for dependents ot active duly personnel) 
Coverage Requested 
(Check One) 

Person(s) lo be Insured 
(Ch eck One) 

□ lnpal fent Benellis Only 
□ Inpatient and Outpatient Benefits 

□ Member Only □ Member & Children 
□ Spouse On ly O Spouse & Children 
□ Member & Spouse O Member, Spouse & Children 

PREMIUM CALCULATION 

All premiums are based on the attained age of the AFA member applying tor this coverage. Premium payments are 
normally paid on a quarterly basis (see table for rate table). Upon request, however, they may be made on either a 
seml~annual or annual basis. 

Quarterly premium for member (age _ _ ) 

Quarterl y premium for spouse 

Quarterly premium for __ children @ $ __ 

Total premium enclosed 

$, ___ _ 

$, ___ _ 

$·==== 

$, ___ _ 

Requests for active duty dependenl 

coverage under Plan 2 should include 

annual premiums. 

If this application requests coverage for your spouse an.d/or eligible children, please complete the following Infor­
mat ion lor each person fo r whom you are request ing coverage. 

Names of Dependents to be Insured Relationship to Member Date of Birth (Month/Day/Year) 

(To list additional dependents, please use a separate sheet.) 

In applying ror this coverage, I understand and agree Jha l (e) coverage shall become effective on lhe IasI day, o l Jhe 
calenda r monlh during whlch my appllcallon logemer with lhe proper amounl is malle.d to AFA, (b) only hospllal 
conllnemenl s (bolh inpatient and oulpallen l) or Other CHAMP\)S-approved services commencing aher the ollectlve 
dalo o f Insurance are covered and (cl any conditions for which I or my eligible dependents received medical u e_at• 
mentor advice or have laken prescribed drugs or medicine wllhln 12 months prior to the ellecllve date o f lhls In• 
surence coverage will nol be covered until the explrallon 01 12 consecutive mohIhs of Insurance coverage v111hou1 
medical treatment or advice or ha~lng lakon prescribed d rugs or medicine for such condlllons. I also understand 
and agree IhaI all sue~ pre-exisllng condlllons will bo covared afler l hls Insurance has been In ollect for 24 con­
seculfve months. 

Date, _ _ _ ~ 19 _ _ _ 
Member's Signature 3/82 

NOTE: Application must be accompanied by check or money order. 
Send remittance to: Form 6173GH App, 
Insurance Division, AFA, 1750 Pennsylvania Ave., NW, Washington, D.C. 20006. 
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The Eagle. 

Shoots down 
whatever's up. 

---------, 

Blows up 
whatever's •~own. 

F-15 Eagle /, 
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