




is self-propelled Man lift is a work 
1tform designed especially for 
'er, more efficient military aircraft 
tintenance. Every major airline in 
i world uses Manlift. With its 
ble, cantilevered platform, it puts 
n and equipment close to the 
dest-to-reach spots on an air­
ft-even over wheel wells. 
:ontrolled right from the work 
form, Manlift units reposition 
I move from place to place 
:kly, saving countless man hours. 
sor pads around its platform 
1 the unit when it touches the 
'aft to prevent damage. Studies 

prove they save at least 30% in man­
hours over stationary stands, lad­
ders, and scaffolds. 

And most important, they are 
safer, helping to eliminate accidents 
with their stability, mobility, and 
ability to position men close to their 
work. They meet OSHA standards, 
and have failsafe controls. 

Program, Manlift Model No. SM31-
EAST, Federal stock number 1720-
00-57 4-1809. 

For details write for brochure on 
the Manlift Aerial Work Platforms 
for Military Aircraft: Chamberlain 
Manufacturing Corporation, 2361 S. 
Jefferson Davis Highway, Arlington, 
Virginia 22202, Phone 703/521-5054. 

vi~:eu~~n~i:ts n;t~~r~/ircraft ser- I ft 
reach, a lift capacity of man I 2,000 lbs. These stand-
ard ·units may be pro-
cured locally under a ® 

Depot Plant Equipment Self ProP-elled Aerial Work Platforms 
A product of It,. Chamberlain 



When you need 
direction, 
Bendix can steer 
you right. 

It all began when we built the earth inductor 
compass that Lindbergh used to steer the 
"Spirit of St. Louis" to Paris. And we've been 
showing people how to find their way eve 
since. 

Precision measurement and the comput 
tion of angles, time, speed-we know thes~ 
functions from every direction. 

Bendix gyro stabilized compasses, ai 
data computers, visual omni-range receiver~ 
instrument landing systems, automatic dire 
tion-finders , distance measuring equipmen 
and Doppler radar navigation systems are 
known and respected by military, commercial 
and private pilots worldwide. 

The Apollo astronauts know Bendix, too 
They depended on our inertial measuring unit 
to provide stabilization and precision guid 
ance data to acquire orbits, and for translunar 
injection. 

Recently, we introduced our new Omega 
airborne navigation system - a long-range 
system destined to find widespread use both 
domestically and overseas. 

And we've just introduced to the general 
aviation market a new automatic radio direc 
tion-finder with sensitivity that far exceeds 
competitive systems. 

For the future, we're working on cathod6 
I 

ray tube presentations of navigation data tha 
ultimately will reduce the number of instr 
ments required in the cockpit. 

These are all products of Bendix Flig 
Systems Division, Bendix Guidance System 
and Bendix Avionics Division-three of th 
many divisions which combine technologic~ 
expertise through the Bendix Aerospac: 
Electronics Group. ; 

For more information write for our br 
chure, "Worlds of Creativity." The Bend 
Corporation, Aerospace-Electronics Gro~ 
Dept. 110-C, 1911 North Fort Myer Ori< 
Arlington, Virginia 22209. 
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,BOUT THE COVER 

The Editors of AIR 
FORCE Magazine are 
pleased to present the 
third annual "Soviet 
Aerospace Almanac," 
assembled as a year­
round reference work on 
the military forces of the 
Soviet Union. The special 
section begins on p. 35 
and runs through p. 110. 
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Economical. 
There's at least one good reason 

why 22 commercial airlines are cur­
rently operating Boeing 7 4 7 wide­
bodies with main deck cargo cap­
ability. 

Performance. 
The 747 cost-per-ton mile of 

operation at 4,000 miles is far less 
than that of the only other com-

parable wide-body airplane available. 
And that's why 68% of all passen­
ger seats offered and 60% of all 
available cargo space flying the 
North Atlantic is provided by 
Boeing 747s. 

Also, only Boeing manufactures 
a pure freighter model, the 7 4 7-
200F, with a fully mechanized 

main deck cargo handling system. I 
So, loading and unloading the 125- ; 
ton payload through the nose cargo 
door is an easy 22-minute job for 
a two-man crew. 

The same reasons that make the 
7 4 7 freighter the best buy for com­
mercial airlines make it an eco­
nomical choice for the Air Force 



In or out of uniform. 
dvanced Tanker/Cargo Aircraft 
rogram. 

It will carry more fuel and more 
argo, including oversize military 
quipment, longer distances than 
riy other military or commercial 
·ansport now in service. 
And with practically all the 7 4 7' s 

evelopment costs already paid for, 

taxpayers have already saved sev­
eral million dollars. 

In fact, all the 7 4 7-200F needs 
to become operational as the ATCA 

is the addition of the aerial 
refueling system, 

extra fuel cells and military 
avionics. 

Commercial or military. Either 
way you look at it, the 7 4 7 freight­
er is the best wide-body aircraft 
anybody's money can buy. 



• 1rma1 
Dangers of Slanted News 
Claude Witze's column, "The Way­
ward Press," is the best thing to 
happen in the media for a long 
time. It tells it like it is and alerts 
the readers to the dangers of not 
knowing the facts in these days 
when communication of the truth 
is so vital. 

In the January '77 issue, Mr. 
Witze alerts us to the one-sided 
viewpoint on defense by CBS. In­
terestingly enough, Senator Prox­
mire has entered the truth-in-the­
press battle by inquiring of General 
Brown as to the truth in the New 
York Times (January 3) article on 
Maj. Gen. George J. Keegan's com­
ments. Senator Proxmire states he 
is taking General Keegan's remarks 
very seriously. By the time this is 
printed I expect others will, too. 

Maybe we are getting some­
where. The American Security 
Council, in their "Washington Re­
port" _o_f O.ecember '76, gj~cusses 
the CBS issue on reporting of na­
tional security news. The American 
Security Council Education Founda­
tion (ASCEF) has filed a complaint 
with the FCC charging CBS with 
"massive and continuing violations 
of the Fairness Doctrine in report­
ing national security viewpoints." 

The ASCEF has a film called "The 
Price of Peace and Freedom," which 
documents the Soviet/USA military 
relationship. It is an eye-opener 
and should be seen by every Amer­
ican. The film is available free 
for showing by television stations. 
Write or call the American Security 
Council, 8oston, Va. 22713. 

Ralph J. Watson 
Arlington, Va. 

Rescue Teamwork 
Your "Aerospace World" column 
for December carried an item about 
the October 10 rescue from the At­
lantic of balloonist Ed Yost. You 
may not have known at the time of 
publication that USAF played a sig­
nificant role in the rescue. 

The Joint Rescue Co.ordination 
Center, Ramstein AB, Germany, 
alerted field units hours before the 
ditching, when it became apparent 
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Mr. Yost was in serious trouble. 
An HC-130 aircrew from the 67th 
ARRS, RAF Woodbridge, UK, lo­
cated and flew orbits around the bal­
loonist for the final five hours of 
his flight. They continued to circle 
with pararescue men ready, main­
taining visual and radio contact 
with Yost and helping guide the 
German freighter Elizabeth Bolten 
to the ditching site. 

In addition to the rescue units 
involved, Air Force communicators 
at Croughton Airways RAF Crough­
ton, UK, provided communications 
in the rescue effort. 

You might wish to record in your 
fine publication proper credit to 
the professional rescue teamwork 
of US Air Force units in Europe. 

Col. Gerald J. Hickman 1 

Director of Information 
Hq. USAFE 
APO New York 

The 507th Won 
ATR FORCE Magazine is an out­
standing publication, and we at 
507th Tactical Air Control Wing, 
Shaw AFB, S. C., look forward to 
each issue. But, as in any jour­
nalistic effort, errors in the facts 
are sometimes inevitable. • 

Your attention is drawn to page 
17 of the January issue. In actuality, 
the winners of F-4 controller cate­
gory of the Wi ll iam Tell '76 meet 
were members of the 507th Tactical 
Air Control Wing. Capt. Phil Oho­
lendt, 1st Lt. Ray Hathorn, MSgt. 
Donald Sigurdson, and SSgt. Quen­
tin Konkel, as well as Maj. Ray 
McCloud and Sgt. Jimmie Watson, 
comprised the 507th's champion­
ship ground control team. These 
controllers and technicians pro­
vided positive radar control of the 
airspace flown in by F-4 aircraft 
from the 4th Tactical Fighter Wing. 
The outstanding teamwork dis­
played by the 4th TFW pilots and 
the 507th TAIRCW controllers was 
the key factor in T AC's victory in 
the F-4 competition . 

Capt. Lawrence M. Jones 
Executive Officer 
Hq. 507th TAIRCW (TAC) 
Shaw AFB, S. C. 

The Real General Shotts 
I am extremely proud of AIR 
FORCE Magazine and of what it 
does to project the Air Force as an 
organization, its needs, and the in­
dustry that supports these require-, 
ments. , 

It has been my pleasure the las: 
two years to serve as military co: 
host of the Annual Air Force Bal ( 
held in Beverly Hills, Calif. Unfor 
tunately, there were no pi cture 
taken of my wife and me durfn, 
this last ball, October 23, 1976, bL 
I found on page 79 of the Januar 
1977 issue of AIR FORCE Mag~ 

Lt. Gen. Bryan M. Shotts, Commander, 
Fifteenth Air Force (SA C), and Mrs. 
Shotts are shown with (a t left) AFA 
National Director Edward A. Stearn , at 
AFA's Fifth Annua l Air Force Ball last 
October, in Beverly Hills, Calif. General 
Shotts was one of the military hosts fo r 
the Ba ll . AIR FOR CE Magazine regre ts 
the caption error . 

zine a picture of a major gener 
and his wife speaking with CMS( 
Walter Scott who were identified 1 

my wife and me. Not that it mak• 
a lot of difference, but' there a 
probably some who wonder if 
have a new wife and also if I ha, 
been demoted. ! 

Again, my congratulations on i 
outstanding magazine. Maybe 
closer review of the captions of t f 
pictures might preclude instancE 
such as the above. 

My best to the AFA and the Al 
FORCE Magazine for an even mo, 
outstanding year in 1977. 

Lt. Gen. Bryan M. Shot 
Commander 
Fifteenth Air Force 
March AFB, Calif. 
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That First Jet Solo 
Reference: "Every Man a Tiger," by 
Jim Beavers, January '77 issue. 
Terrific reading. Extremely well 
written. One of the best humorous 
articles about flying I have ever 

\

read. But, oh, how fortunate Jim 
.was to have had an instructor in the 
back seat-he just doesn't know! 

I first flew the single-seat Lock­
heed P-80A Shooting Star eight 
vears earlier, in September 1946-
just me and God. I had been flying 
propeller fighters for four years 
3.nd, even so, it was indeed quite a 
:ransition. That first jet takeoff-all 
"JY my lonesome-was an experi­
~nce I shall never forget. "Every 
'v1an a Tiger" revived memories go­
ing back more than thirty years. 

Thank you, Jim Beavers, and AIR 
FORCE Magazine. 

Lt. Col. Bert McDowell, Jr., 
USAF (Ret.) 

McKinney, Tex. 

Please convey to Lt. Col. Jim 
Beavers, USAF (Ret.), an admiring 
ip of the hardhat for the warm 
mages evoked in, a fellow fud who 

E
lso remembers and is grateful for 
he opportunity to enjoy superb 
riting. . 

I Keep honking the return carriage 
of that Remington upright! 

Cmdr. Robert P. Brewer, 
USN (Ret.) 

United States Naval Institute 
Annapolis, Md. 

!7th BG Association Formed 
'he 27th Bombardment Group (L), 
JSAAC, the only unit in the history 
,f the Air Force to ever fight as in­
mtry, has formed the 27th Bomb 
iroup Association. 
Brig. Gen. William Hipps was 

lected the first Commander. All 
:,en from the old 27th who fought 
1 the Philippines on Bataan and 
:orregidor have been invited to 
:>in. 
- One of the first projects that will 
Je undertaken will be to dedicate 
1 bronze tablet at the "Altar of 
falor," which is a war memorial at 
/It. Samat on Bataan. This will be 
lone during the "Reunion for 
~>eace Program," which will take 

lace in April 1977. 
Plans are now under way for a 

eunlon, to be held In Savannah, 
Ga., in late September 1977, at 
which time a plaque will be placed 
at Savannah Air Force Station, 
.vhere the 27th was activated and 
left for the Philippines in 1941. 
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For further information all ex-
27th Bomb men may write me. 

Samuel B. Moody 
Secretary 
102 Bay Berry Rd. 
Longwood, Fla. 32750 

Nighthawk Squadron 
In July 1977, 409 All Weather 
Fighter Squadron will be presented 
its Squadron Standard signifying at 
least twenty-five years of active 
service with the Royal Canadian 
Air Force and Canadian Armed 
Forces. The presentation of a 
Squadron Standard by the Queen's 
representative is an important event 
in a squadron's history, reflecting 
its past honors and traditions. 

In conjunction with this event, 
the squadron will host a reunion 
for all ex-members of the " Night­
hawks," both aircrew and ground­
crew, as well as all honorary mem­
bers of the squadron. 

We are asking any ex-members 
of the squadron to contact the 
Squadron Colours Publicity Coordi­
nator at the address below for fur­
ther information and to help us 
update our address list. 

Capt. J. S. Reith 
Sqdn. Colours Publicity Co-ord 
409 All Weather (F) Sqdn. 
Canadian Forces Base COMOX 
Lazo, B. C. VOR 2KO, Canada 

Joan Comes Up Swinging 
Since you so generously dedicated 
an entire page in your December 
'76 issue to my critics, I would like 
to have an opportunity to answer 
them. 

Lt. Col. Charles G. Voegelin, 
USAF (Ret.), jokes away my con­
cern of possible discrimination 
within AFA. Unfortunately, that tac­
tic is often used and continues to 
be a very successful tool against 
women. I recall the same tactic 
used on blacks not long ago, but 
the jokesters learned to disguise 
their bigotry. Hopefully, they will 
all retire soon. 

SSgt. Robert C. Bishop infers 
that I joined AFA seeking female 
companionship. This is another 
well-used tactic on women who 
speak out for themselves and other 
women. Of course, he missed the 
point entirely. I am concerned about 
using women's talents and skills 
(1) in the AFA as fair representation 
for all women, and (2) on the maga­
zine staff as paid employees. 

SSgt. Laurie E. Ross chides me 
for being a quitter and for not using 

a title. She then takes the oppor­
tunity to extol the virtues and bene­
fits of a military career. I am not a 
quitter, but I do have priorities and 
feel that organizations such as AFA 
and the Naval Enlisted Reserve As­
sociation (with their "Ladies Aux­
iliary") have a minor impact on 
women compared to discrimination 
in employment. Right now I have 
my hands full fighting discrimina­
tion against women at Kelly AFB. 
As for not using a title, well, I feel 
quite secure without one, thanks 
anyway. Sergeant Ross's defense of 
the military was unnecessary. I 
have worked for DoD for eighteen 
years, including military active duty 
during the Korean War, and I am 
very proud of my government ca­
reer. Also, I am currently a Ready 
Reservist and intend to retire from 
that at age sixty. I am definitely 
not antimilitary. 

To Amoretta Hoeber, a "dedi­
cated feminist," I appreciate her 
observations and take note of her 
differing viewpoint. If she is a fem­
inist, she evidently has an entirely 
different definition of sisterhood 
than I do. 

And finally, to "poor dear" (his 
condescending words, not mine) 
Maj. Paul R. Renfro, CAP, AIR 
FORCE Magazine sent me a com­
plimentary copy of the October is­
sue and I do thank Mr. Ed Gates for 
a fine article. 

Joan Gillman 
Kelly AFB, Tex. 

Not a Raw Nerve in Sight 
Come now. Didn't Joan Gillman and 
1st Sgt. David R. Malcolm hit some 
raw nerves? 

Why not encourage the member­
ship of women and enlisted persons 
as well as their presence in execu­
tive chambers? 

It would be an enlightened pro­
cedure to get in tune with the times. 

Violet Zambernardi 
San Antonio, Tex. 

• AFA has alwiws encouraged the 
membership of both women and en­
listed persons. Over the past few 
years our enlisted enrQllment has 
tripled. There is no way to tally 
women members-our roster does 
not separate the boys from the 
girls.-THE EDITORS 

Underpaid in Retirement 
In your November '76 issue, under 
"Defense Manpower Issues," an 
AFA Policy Paper, you recommend 
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Airmail 
recomputation to provide equaliza­
tion of retired pay. 

I retired in 1959 in the grade of 
major. Today many with less ser­
vice are drawing more retired pay. 
My pay is not sufficient to provide 
for me or to allow me to live in the 
dignity that one should expect after 
a lifetime in the service of his coun­
try. 

May I suggest that you make a 
greater issue of this recomputation 
and inform your readers of any con­
gressman who can help, or hinder, 
such recomputation? 

Maj. George W. Owens, 
USAF (Ret.) 

Westminster, Calif. 

• Severa! bills have been intro­
duced in the 95th Congress, and 
AFA will monitor progress of these 
closely, testifying to our position 
when hearings are held.-THE EDI­
TORS 

Thunderbolt Search 
I am trying to gather in fo rmation 
for an article on a USAAF P-47 
Thunderbolt, serial 42-24964, hav­
ing letters J11 on the side of the 
fuselage. It was test-flown on floats 
and skis from RCAF Station Winni­
peg in 1943-44. 

I especially want to contact the 
pilot and engineers who worked on 
the project. 

Norm Ken 
42 Curtis Street 
Winnipeg, Manitoba 
Canada R38 OG2 

Warhawk Search 
I am attempting to locate a World 
War II Curtiss P-40 Warhawk, the 
airplane flown by Lt. Gen. Claire L. 
Chennault and the Flying Tigers in 
China. General Chennault gradu­
ated from Louisiana State Univer­
sity in Baton Rouge and had close 
ties with the area. 

The citizens of Baton Rouge and 
the State of Louisiana are extremely 
proud of the General and establish­
ment of a museum containing his 
memorabilia and other World War 
II items is being contemplated. The 
most appropriate exhibit in the mu­
seum would be a World War II Cur­
tiss P-40 Warhawk. 

P-40s are collectors' items and 
are classics; however, the addition 
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of one to this museum is an en­
deavor I am willing to undertake. 
The plane does not have to be In 
flying condition, as it can be rebuilt 
for this memorial. 

If any readers have knowledge 
of any foreign country, any orga­
nization, or individual which may 
have possession of a P-40, I would 
be most anxious to contact the 
party. 

W. Henson Moore 
Congress of the United 

States 
House of Representatives 
Washington, D. C. 20515 

"Buzz Buggy" and "Honeybun" 
Anyone who has information about 
or pictures of these two C-47s of 
the 436th Troop Carrier Group, 9th 
AF, during the June '44 D-Day land­
ings in France is asked to contact 
the undersigned: One C-47, from 
the 81st TC Squadron, was serial 
no. 2100558, code U5N, nicknamed 
"Buzz Buggy," and piloted by Lt. 
Duane Smith. The other, serial no. 
2100533, code 7DB, was from the 
80th TC Sqdn. and nicknamed 
"Honeybun Ill." The writer also 
seeks information about Col. 
Charles H. Young, who flew C-47 
no. 315159, code D8Z, 94th TC 
Sqdn., 439th Troop Carrier Group, 
9th AF, and a present address for 
him, if he's still living. 

Leon Croulebois 
41, Rue Brancion 
75015 Paris, France 

Stearman Restoration 
I am restoring a Stearman. PT-13O, 
serial no. 75-5326, AAF no. 42-17163. 
This airplane was delivered Febru­
ary 12, 1944, in Wichita, Kans., and 
delivered to Eagle Field, Dos Palos, 
Calif., March 6, 1944. Later on it 
was transferred to Lancaster AFB, 
Mather AFB, and then to Hill AFB, 
in the late forties. A portion of the 
Air Force number was usually on 
the fuselage or tail area. 

Any information from anyone 
who flew or maintained this plane 
or who has pictures of it would be 
greatly appreciated. 

Michael J. Walton 
Flight Officer, Western Airlines 
11208 St. Andrews Way 
Scottsdale, Ariz. 85254 

Personnel at Mt. Gambler 
I am a senior lecturer in Education 
at the Geelong State College, in­
volved in an historical study of an 
area close to the Victorian/South 

Australian border. My direction of 
research requires information from 
members of the US Air Force. The 
personnel concerned were mem­
bers of the 35th Pursuit Group and 
the 46th Air Base Group who were 
stationed at Mt. Gambier, South 
Australia, during 1942-43. 

Would like to make contact with/' 
members of the above groups. 

J.A.Henry 1 

Department of Science Educatiol'i 
Geelong State College l 
Vines Road 
North Geelong 

1 
Victoria, Australia 3215 

Patches and Color Schemes 
I am an Assistant Air Traffic Con­
troller serving ln the Royal Ail 
Force. My hobby is the study o· 
military air~ra!t ~olor schemes ~nc

1 

squadron insignia. My collect,or 
of patches from USAFE squadrom 
is now almost complete (just threE 
remr:1in nutstandina). but I am ven 
~hort of ADC: SAC~·and TAC squad­
ron patches and aircraft decals. 1 

I would appreciate receiving an)1 

patches or decals that reader~ 
could spare from the above-named 
commands, from squadrons pas\ 
and present. Also any color slides 
showing aircraft In di fferent squad• 
ron color schemes, especially now 
defunct squadrons. 

Lastly, I would like to thank thE 
squadrons that have already sen 
patches and to which I have no 
yet written my thanks. 

Martin W. McClelland 
Eastern Radar 
Royal Air Force Watton, Thetfor 
Norfolk, England 

Two Men From Tadjl Alrdrome J 
The J. K. McCarthy Museum 1 

Goroka would like to contact L 
C. W. Borders and E. F. Behnke~ 
dorf who, it is believed, served wit 
the 110th Tactical Reconnaissanc 
Squadron out of Tadjl Airdrome o, 
the north coast of New Guinea dul 
Ing 1944. 

We have their aircraft, a P-3 
Airacobra, on display at the M~ 
seum. It was found at Tadji an 
air freighted to Goroka by the RoyE, 
Australian Air Force. Partial re 
construction and mounting of th1 
aircraft were undertaken by thi 
museum. 

We would like to learn somethin! 
of the operational history of thi1 
machine, hence our quest fo 
Messrs. Borders and Behnkendor1 
We would be pleased to hear fron 
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any members of the 110th who 
served at Tadji and would be care­
ful to answer all letters received. 

R. J. Giddings 
Airacobra Restoration Committee 
J. K. McCarthy Museum 
P. 0. Box 132 
Goroka, Papua, New Guinea 

Old Acquaintances 
.I am trying to locate an old WW II 
lbuddy. We were in the 461st Bomb 
1Group (H) , 764th Bomb Squadron. 
jHis name is Paul Moffit, and his 
'home town was Binghamton, N. Y. 
1We were located at a field next to 
jthe 451st Bomb Group, whose "Pur­
ple Shaft" B-24 was pictured on 
1page 6 of your November issue. We, 
;too, had a "Purple Shaft." 
1 Anyone knowing Paul Moffit's 
present wherabouts please contact 
1me. 

H. William Harrison 
6681 N. W. 6th Court 
Margate, Fla. 33063 

The Major William V. Holohan 
Squadron of the Arnold Air Society 
is trying to locate alumni members 
of our squadron so that we can 
keep them abreast of events that 
the squadron Intends to hold. 

, Please send us your present ad-
1 dress. 
\ Information Officer 
I Major William V. Holohan Sqdn. 

Manhattan College 
Manhattan College Parkway 
Riverdale, N. Y. 10471 

Nriters' Corner 
'.,uperfortress at War is the title of 
ny next book, a large-format, hard­
:over summary of the B-29's com­
,at history. Both World War II and 
he Korean conflict will be covered. 

I would appreciate hearing from 
ormer 8-29 aircrew and ground 
,:rew members with personal com­
nents and stories or anecdotes. 
:,hotographs of individual aircraft, 
-iose art, in-flight action, and 
iround activity, such as arming, will 
·,e very welcome. Any material 
'oaned will be carefully treated and 
·eturned by first-class certified mall. 

David A. Anderton 
30 South Murray Ave. 
Ridgewood, N. J. 07450 

I am a veteran aviation writer who 
Is presently under contract to do a 
:,ook on the Douglas A-20 and A-26 
(later B-26) at war. 

I would like to hear from anyone 
Nho flew as combat crew members 
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The low-cost Forward Looking Infrared Thermovision System is a 
non-classified, commercially available, off-the-shelf infrared system. 

System 750 System 680 

Thermovision ' is the most versatile infrared imaging system for real­
time heat emission measurement or viewing. It is used for: 
• FLI R Simulation. • Infrared Suppression Work. 
• Target Infrared Signature. • Night and Day Infrared Surveillance. 
• Infrared Counter Measure • Airborne-Mobile-Portable 

R & D. operations 
Consider these facts' No other manufacturer offers such versatility, 
accessory back-up and well proven rel iability. And , no other manu­
facturer makes such a system for under 50K. 

The AGA Infrared Thermovision • System featu res: 
• Fast scan rate: 16 or 25 fields per 

second . 
• High thermal resolution: .1 to 2 °C at 

30° C object temperature 
• Interchangeable lenses for vari ous field 

of views such as: 
• Thermovision System 680 ~ 

2° - 8° - 15° -25° - 45° 
• Thermovision System 750 

3.5° -7° -20° -40° 
• Temperature or image level quantizing 

with a built-in isotherm function . 
• Color Display Monitor accessory for an 

instantaneous ten-color isotherm 
presentation . Thermovision ' 

•Wavelength ranges are available in Superviewer System 
the 5 or 10 micron band, plus a 2 to 5.6 
broad band. 

If you would like to know more about AGA Thermovision ', please 
write or call : 

AGA 
Corporation 

550 County Avenue, Secaucus, New Jersey 07094 (201) 866-3344 

Write for free book on excerpt from the Third Biennial Infrared 
Information Exchange. 
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Airmail 
or who supported the combat op­
erations of these aircraft during 
their operations in World War 11, 
Korea, or Vietnam. Would particu­
larly like to solicit anecdotes, press 
releases, clippings, and photos of 
the aircraft during combat opera-
tions. • 

These aircraft enjoyed a long and 
varied combat career, and I am 
most anxious to give them the cov­
erage they so richly deserve. 

William N. Hess 
P. 0. Box 61268 
Houston, Tex. 77208 

I am a writer and historian special­
izing in German history of the 
1918-1945 period. At present re­
search is being conducted for a 
book on the history of military avia­
tion in Germany. 

Without doubt, many readers are 
ex-servicemen who served in Eu­
rope during World War II who have 
photographs of Lu ftwaffe aircraft as 
well as other documents which they 
took home as souvenirs. Such ma­
terial could be of the utmost Impor­
tance in this research, and I would 
be very grateful for the loan of such 
material. 

Armand van lshoven, 
President 

Study Group Aviation History 
Antwerp 

Lozanastraat 133 
2000 Antwerp, Belgium 

UNIT REUNIONS 

2d Air Division 
The 31st annual reunion of the 2d Air 
Division will be held July 2_8-31, at 
the Playboy Club, Lake Geneva, Wis. 
Information and reservations from 

Evelyn Cohen 
2555 Welsh Rd ., Apt. 404 
Philadelphia, Pa. 19114 

8th Air Force Historical Society 
The 8th AFHS is sponsoring an England 
tour for members August 23-Septem­
ber 7. Fi rst week will include stops in 
London, the air base areas (Ipswich, 
Norwich, and Cambridge) , a visit to the 
American Cemetery and the 8th AF 
Memorial Museum. An optional second­
week tour will include York, Edinburgh , 
the Lake District, and Stratford-upon­
Avon. Those who do not wish to take 
the second-week tour will be on their 
own until the London departure Sep-

12 

!ember 7. Interested persons may write 
8th Air Force News 
Box 4738 
Hollywood, Fla. 33023 

17th, 319th, 320th BGs 
These three bomb groups will hold re­
unions in Shreveport, La., June 23-26. 
The 17th (34th, 37th, 95th, and 432d 
Sqdns.) was a 8-26 outfit serving in the 
MTO and ETO. The 319th had B-26s and 
B-25s in the MTO and A-26s in the 
PTO. The 320th (441st, 442d, 443d, and 
444th Sqdns.) flew B-26s in the MTO 
and ETO. For more information ccintact 

Harold E. Oyster 
662 Deering Dr. 
Akron, Ohio 44313 

27th Fighter Wing 
The 27th Fighter Wing will hold a re­
union in Austin, Tex., July 29-31. Need 
addresses of all former members who 
were with the Wing at Kearney, Neb., 
and Austin, Tex. Send to 

George Kelley 
6508 Auburndale 
Au::;li11, T~x. 70723 

49th Fighter Group 
The 30th reunion of the 49th Fighter 
Group, 7th, 8th, and 9th Squadrons and 
Headquarters, WW II , will be held at 
Cherry Hill, N. J ., In July. All men ever 
associated with the 49th FG are cordi­
ally invited. Inquiries to 

SR-71/U-2 

Joseph Cunningham 
64 Woodland Rd. 
Chatham, N. J. 07920 

The 9th Strategic Reconnaissance Wing 
will host a reunion May 6-8, 1977, at 
the Downtown Holiday Inn, Reno, Nev., 
to celebrate the consolidation of the 9th 
SRW and the 100th SRW. Former mem­
bers of both wings invited. Contact 

Mary Ulmer 
9th SRW/CCE 
Beale AFB, Cal if. 95903 

Phone : (916) 634-2692 

73d Bomb Wing 
The 2d annual reunion of the WW II 
73d Bomb Wing , 20th AF, will be held 
at the Four Seasons Motor Inn , Colorado 
Springs, Colo., May 26-29. All former 
members and its supporting units, and 
members of any Army, Navy, or Marine 
units who served in the Marianas desir• 
ing further information contact 

Vern Piotter 
1744 E. Woodmen Rd. 
Colorado Springs, Colo. 80918 

Phone : (303) 598-6400 

90th Bomb Group {H) 
The "Jolly Rogers" 90th Bomb Group 
(H), 1942-45, will meet for their 7th an­
nual reunion at San Diego, Calif., July 
28-31. Contact 

Tom Keyworth 
38 Crestlyn Dr. East 
York, Pa. 17402 

305th Bomb Group 
A reunion of the 305th Bomb Group (H), 
8th AF, Chelveston, England, will be 
held In St. Louis, Mo., July 1-3. Please 
contact 

Abe Millar 
Box 757 
Sanger, Tex. 76266, 

356th Fighter Group 
A reunion of the 356th Fighter Group 
359th , 360th, and 361st Fighter Squad, 
rans, 8th AF, will be held in Washi ng• 
ton, D. C., July 29-31, 1977. Address 
inquiries to I 

Louis W. Frangella i 
117 Main St. 1 
Ravena, N. Y. 1214~ 

367th Fighter Group i 
Reun ion number 14 of the 367th Fightei 
Group, (392d, 393d, and 394th Fighte1 
Sqdns.), 9th AF, will be held in Helena: 
Mont., July 28-31. All former personnel 
please contact 

385th Bomb Group 

J. E. DeFrance 
Box 396 
Helena, Mont. 59601 

or 
Troy Bowers 1

• 

4044 Lakeside Dr. I 
Odessa, Tex. 797621 

The reunion of the 385th Bomb Group, 
8th AF, Great Ashfieid, England, WW Ii , 
will be held April 22-24, at the Aladdin 
Hotel, Las Vegas, Nev. Please get in 
touch with 

John C. Ford 
7204 Easy St. 
Camp Springs, Md. 2003· 

Phone : (301) 449-6382 

454th Bomb Sqdn. 
The 454th Bomb Sqdn. of the 3231 
Bomb Group will hold Its 2d annual rE 
union in July 1977, at Dayton, Ohic 
Please contact 

456th Bomb Group 

Ray Vlgnochl : 
120 Deleon St. I 
Ottawa, Ill. 6135 

The 456th Bomb Group and all attache 
units, 15th AF, WW II, will meet In Da1 
ion, Ohio, July 29--31 . Anxious to ad 
new names to our roster. Interested pel 
sons please write 

Maj. Larry Rijnovan 
2013 N. Armistead Ave., #E2, 
Hampton, Va. 23666 

4080th Strat Recon Wing 
The 20th anniversary reunion of th, 
4080th Strategic Reconnaissance Win, 
will be held at the Del Rio Civic Cante 
Del Rio, Tex., July 8-10. Need name 
and addresses of anyone ever In th 
4080th. 

A. L. " Curley" Evans 
110 Greenway Lane 
Del Rio, Tex. 78840 

Phone: (512) 775-6077 
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t 
By Claude Witze, SENIOR EDITOR 

hat Are They Up To? 

Although the Soviets seek to 
avoid war, preferring to attain 
their strategic objectives In 
other ways, their military doc­
trine is premised on the notion 
that war Is an instrument of 
policy and that success in war, 
even nuclear war, is attainable. 
Soviet strategic policy and 
force development continue to 
be based on this military doc­
trine, which calls for capa­
bilities to fight, survive, and win 

1 a nuclear war. 

I Washington, D. C., Feb. 7 
The way the 1977 debate on na-

1tlonal security is shaping up, and it 
;eems headed for early stridency, 
he issue of Soviet capabilities and 
,oviet intentions will be dominant. 
:30 far as future Soviet views on war 
lre concerned, they perhaps will 
,ever be defined any better than in 
he military goals attributed to Mos­
:ow in the above quotation. The 
,ords are by 01;1r Joint Chiefs of 
1taff and should represent the best 
rofessional military opinion the 
1merican people can get. 

It is unfortunate that, with the 
immy Carter Administration barely 
wo and a half weeks old, the dis­
:ussion seems to be degenerating 
nto an argument about whether 
tussia can fight, survive, and win 
1 nuclear war right now, or whether 
t will be able to do so in short or­
er. The point is that Russia has 
his capability as a goal, as attested 

peril is here today or tomorrow is 
by the Chiefs of Staff. Whether the 
not an issue that should bring dis­
sension among intelligent men. 

There have been moves on Capi­
tol Hill to draw out the new Admin­
istration on the matter. The issue 
surfaced before the Senate Armed 
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Services Committee In its hearings 
on the nomination of Harold Brown 
to be Secretary of Defense. The 
date was January 11. 

Sen. Henry M. Jackson, now the 
senior Democrat under Chairman 
John Stennis, asked Mr. Brown 
whether he believes the US can 
rule out the possibility that Russia 
Is seeking strategic superiority. The 
answer was no, but Mr. Brown 
added, "The facts admit of several 
different Interpretations," and, "I 
think that we have to take all of 
these possible intentions into ac­
count in deriving our own military 
capability." 

At an earlier point, Mr. Jackson 
said the "gut question" is, "What 
are they [the Russians] up to?" 

Mr. Brown hesitated, but only 
briefly. 

"My answer is that we are going 
to have to live with ambiguity in 
answering that question," he said. 
"I think their intentions may vary 
depending upon what our own ac­
tions are and what their own force 
capabilities turn out to be in the 
future. 

"It is clear that they are continu­
ing to build up their military forces, 
strategic and conventional, and, as 
you say, at least one interpretation 
is that that is to give them more 
political leverage and more options, 
and I think that that is not an un­
reasonable interpretation of what 
they are doing. Whether [the Rus­
sians] would intend to use those 
options, there is no way for us to 
know because probably they don't 
know themselves," Mr. Brown said. 
"We have to be prepared to re­
spond in a way that does not fore­
close diplomatic and peaceful ini­
tiatives and at the same time does 
not leave us open to naked use of 
military power for political purposes 
on their part." 

Since mid-January, when the 
lame-duck Ford Administration sent 
the Fiscal 1978 budget requests to 
Congress, there has been a deluge 
of material from the Defense De­
partment reflecting the peril to na­
tional security. The Pentagon said 
at the outset, in seeking obliga­
tional authority of $123.1 billion and 
outlays of $110.1 billion, that the re­
quirement reflects "the scope and 
momentum of Soviet military pro­
grams." It reported that both the 
size and quality of the Soviet war 
machine are Improving, continuing: 

"There has been a steady real 
growth In the resources applied by 
the Soviet Union to mil itary actlv-

Secretary of Defense Harold Brown: A 
guarded answer to the "gut question" 
of Russian intentions. 

ities of all kinds over a sustained 
period of years; while absolute 
values are hard to know with pre­
cision, given the closed Soviet sys­
tem of government, it is estimated 
that their defense spending is at 
least thirty-five percent greater than 
that of the US today." 

Finding support for this in the 
flood of posture statements and 
other material is easy. The keynote 
was given by President Ford in his 
farewell to Congress, a message 
that emphasized the defense re­
quirement. The President lamented 
the trends of the past fifteen years, 
when "our national security needs 
were steadily shortchanged" while 
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theNews 
domestic spending "soared." The 
warning was clear: 

"The United States can never tol­
erate a shift in the strategic bal­
ance against us, or even a situation 
where the American people or our 
allies believe the balance is shifting 
against us. 

"The United States would risk 
the most serious political conse­
quences if the world ever came to 
believe that our adversaries have 
a decisive margin of superiority. 

"To maintain a strategic balance 
we must look ahead to the 1980s 
and beyond. The sophistication of 
modern weapons requires that we 
make decisions now if we are to 
ensure our security ten years from 
now." 

This evaluation was supported by 
testimony of Donald Rumsfeld, the 
retiring Secretary of Defense, and 
Gen. George S. Brown, USAF, the 
Chairman of the Joint Chiefs. None 

- _ _ _____ offered_a_stmnger~ c_as_e~ than Mal­
colm R. Currie, the Ford Adminis­
tration's Director of Defense Re­
search and Engineering. He is 
concerned about the intensity of 
the technological competition. The 
Currie analysis: 

"The Soviet leadership stresses 
explicitly the necessity of acquiring 
and maintaining the initiative in 
military-technological developments 
so as to insure that the qualitative 
level of Soviet weapons becomes 
unsurpassed and ultimately 'that the 
USSR triumphs over the US in the 
crucial struggle for military-tech­
nological supremacy.' This belies 
any direct action-reaction rnecha­
n isms which may have existed in 
the past. It also explains the sheer 
magnitude of the Soviet effort in 
basic science and military research 
and development, which is far larger 
than our own effort in. terms of 
overall commitment of people and 
resources. " 

Dr. Currie also gave the Russians 
credit for vast improvements in 
their production capability. He com­
mented on the key area: 

"In the strategic area, we have 
generally underestimated the mo­
mentum of Soviet programs and their 
rate of progress in technical per-

14 

formance (e.g., high-accuracy guid­
ance technology) . A Soviet counter­
military advantage is clearly corning 
into existence and, along with it, a 
war-survival posture that could 
seek to place the USSR in a 
stronger position than the United 
States if war occurred." 

The Russians, according to Dr. 
Currie, are deploying large num­
bers of new tactical aircraft de­
signed for long-range offensive mis­
sions. It is an area in which we 
must maintain superiority. The US 
still holds the balance of power at 
sea, he says, but the Russians are 
showing progress in attack sub­
marines, cruise missiles, command 
and control involving satellites, and 
naval aviation. He is "urgently con­
cerned" about their land warfare 
systems: "In many cases they are 
widely deploying technology now for 
which we will not have roughly 
comparable counterparts until the 
early- to mid-1980s." Their new 
capabilities, the Director said, "ag­
gregate to a revolutionary change 
in land warfare.'' 

It was in the sphere of space 
warfa re that Dr. Currie made the 
most frightening evaluation: 

" From the US viewpoint, perhaps 
_ ____ib~ _moaj_portentous Soviet activ_!!t _ 

in space is the resumption of their 
antisatellite development program, 
after a hiatus of more than four 
years. The USSR is seizing a new 
initiative, and creating the prospect 
of a new dimension of military con­
flict-war in space. Our lead in 
space technology is a strong one, 
but we have deliberately restrained 
the development of an antisatellite 
capability. If the Soviet Un ion 
chooses to continue along the path 
they appear to be taking, they will 
find it a dangerous one. We cannot 
let them obtain a military advantage 
in space through antisatellite weap­
ons, because the consequences to 
the future military balance between 
the US and the USSR could be no 
less than catastrophic.'' 

Dr. Currie added that the Soviet 
Union is capable of achieving 
breakthroughs in military tech­
nology. This is possible in ballistic 
missile defense, antisubmarine war­
fare, space support, directed-energy 
weapons, antisatellite warfare, elec­
tronic warfare, the use of comput­
ers on the battlefield, or chemical 
warfare. Moscow has "aggressive 
and innovative R&D efforts in all 
these areas." 

With these as the defined con-

cerns facing US military decision­
makers, the 1977 national-security 
debate opened with widespread 
concern. It first surfaced with the 
selection of Harold Brown as Sec- • 
retary of Defense and Cyrus R. 
Vance as Secretary of State. There 
was some skepticism in these 
cases, but no serious opposition. 

Then came a wave of names from 
the government in exi le. One of the 
first was that of Theodore C. Soren­
sen, who was nominated to head 
the Central Intell igence Agency. 
This former assistant to Presidentl 
John Kennedy was a witness for 
the defense in the Daniel Ellsberg-

1 

Pentagon Papers case. He withdrew 
his name following a manifestation 
of disapproval from most conserva­
tives and some liberals in Con­
gress. 

This was followed, almost at 
once, by the choice of Paul C. 
Warnke as our arms negotiator and 
head of the Arms Control and 
Disarmament Agency. Clifford L. 
Alexander, Jr., was named Secre­
tary of the Army. Charles L. 
Schultze became chairman of the 
Council of Economic Advisers. 
Clark M. Clifford was given a spe­
cial mission in Cyprus for the White 
House. 

All of these men served in-1972: 
on the so-called McGovern Panel 
on National Security. Mr. Warnke' 
and Mr. Alexander were cochair-1 
men. Mr. Schultze and Mr. Clifford 
were vice chairmen. The McGoverrl 
effort to win the Presidency tha1 
year included a pledge to cut mil i! 
tary spending to a level of $54.8 
billion by Fiscal 1975. • 

The McGovern program was re1 

jected in 1972. Fol lowing this, the 
94th Congress took no serioui 
issue with the Ford Administration'/ 
request for increased defensf 
spending. Both House and Senah 
were impressed by evidence of the 
Soviet buildup. Most important, thE! 
94th agreed with the idea tha' 
spending for defense must continue 
to grow beyond the number of dol' 
lars needed to cover inflation. 

It is hazardous to predict which 
issues will be emphasized in the 
debate about to start at this writ ing 
in early February. In general, con­
cern centers around whether the 
Carter appointees will adhere to the 
doctrine eloquently promoted by 
Mr. Warnke and his former asso­
ciates at the Center for Defense In· 
formation, headed by retired Rear 
Adm. Gene LaRocque. It is that the 
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ls Motorola 
. . . . . . , ., ~ . . ' . • . . . . 

. • . . . 

Aiming for the 
Air Foree? 

' . ., . • ' '• . . 

YES, from a satellite 22,000 miles from Earth. By acquiring a 
beacon laser beam in a matter of seconds, "locking on" and tracking it 
so accurately that a narrow comrriurucations laser beam cari be used 
to transmit a continuous wideband high-speed data stream. That's the 
function Motorola's n~w digital processing electronics suppqrt_s in the 
acquisition and tracking subsystem of the Air Force's spaqe las·er 
corp.munication system. And all this in the small, reliable package 
you'd expect from a digital system that performs mqre functions in 
software rather t4an hardw(},re. 

This is made possible by using space-qualified digital processing 
electronics developed by Motorola for this Air FoJce 405B pro.gram. 
Critical elements in this subsystem include a new custom data 
processor designed to perform all control computation, and logic 
manipulations for signal processing in the acquisition and tracking 
subsystem. The latest LSI techniques reduce package count by a 
factor of 8: I. This results in valuable savings in weight power, and 
size and contributes to greater reliability and improved cost 
effectiveness. 

As subcontractor to McDonnell Douglas on the project Motorola i 
also developing the data handling subsystem. This ubsystern 
provides the Air Force with a fast-talking capabiljty that exceeds one 
billion bits of information in a single econd. That's enough data t9 fill 
68 volumes of the Encyclopedia Britannica. 

If you're aiming to solve satellite communications problems ... fast 
and accurately ... please call or write Al Scharf, (602) 949-4335, 
Motorola Government Electronics Division, P .O. Box 1417, MD 
3240, Scottsdale, Arizona 85252. 



Now, an airborne memory system 
you can hold in your hand ... 

Sure, Sperry's memory dls·c is small. It occupies 
far less space than comparable memory systems. 
And we didn't have to sacrifice capability in the 
design. It still gives you more storage, quicker 
access and longer media I ife than any other 

in addition to its memory performance. 
Other applications? Let your mind run wild. 

Consider the versatile Sperry disc for storage of 
tactical or strategic target information . .. for space 
payload missions ... or remotely piloted vehicle 

existing system. • 
The Sperry memory disc was 

initially developed for our TERN-100 
Navigation System, the only system 
certified to automatically fly pub-
1 i shed non-RNAV SID's, STARS, 
nav chart procedures, miss­

assignments. Regardless of the mis­
sion or vehicle application . .. any 
time mas_s storage, an Instantaneous 
read and write capability and non­
volatility is required, consider the 
Sperry disc. 

... but don't 
let its small 

size fool you. 
Want to know if the disc could be 

tailored to your special application? Call us, or 
write to "DISC". We're Sperry Flight Systems of 
Phoenix, Arizona, a division of Sperry Rand Corpor­
ation, making flying machines do more so man can 
do more . 

ed approaches and holding patterns . 
Hughes has selected the Sperry disc for Its F-1 8 

radar system, calling for It to meet aemanding mili­
tary specifications for temperature , humidity, vibra­
tion, shock and other environmental considerations 

..JL51=E~'r' lf FLIGHT SYSTEMS 
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US should be less cautious about 
Soviet intentions and should take 

the initiative by restraining the de­
velopment and deployment of new 
weaponry. We have tried this, as 
Dr. Currie pointed out, in the area 
of space warfare, where the Rus­
sians are exercising new initiatives 
today . This approach also fails to 
consider the evaluation of Soviet 
military doctrine as defined by the 
Joint Chiefs. 

The debate is almost certain to 
be heated. On one side are several 
proponents of the McGovern phi­
losophy on defense. On the other 
are a number of skeptical veterans 
of fo rmer defense wrangles in Con­
gress. If the heat will generate 
enough light to illuminate the 
issues, a great purpose will have 
been served. ■ 

TheWa1JNard Press 
The Power of the Press, It has been observed, Is the power 

to determlhe what shall be prlntee;l , and What _shall be left out 
of the paper. Just as one man's trash Is another's treasure, 
one reporter will Ignore what another writes. Or, more com­
monly, one editor will print a story that Is scorned and hung 
on a spike at another editor's desk. 

There was an Intriguing example of this In newspaper cov­
erage of a hearing held on the morning of February 1 by 
the Senate Armed Services Committee. The key witnesses 
were G·en. David C. Jones, Chief of Staff of the Air Force: 
Vice Adm. R. L. J. Long, Deputy Chief of Naval Operations 
for Submarine Warfare, and John B. Walsh, Deputy Director 
of Defense Reaearch and Engineering for Strategic and Space 
Systems. The meeting was billed as a presentation on the 
Pentagon's new request for procurement funds in the strate­
gic nuclear area. 

The press table overflowed that morning. A reporter from 
the Washington Post was forced to sit on the floor, and the 
rest were jammed around an in•adequate table, on uncom­
fortable chairs. There was no complaining. So far as news 
was concerned, the hearing promised, and delivered, a 
smorgasbord of goodies. The two uniformed witnesses p~o­
vlded reporters with neatly printed copies of what they were 
telling the committee1 thus easing the burden for note,takers. 

These formal messages, about the state of our strategic 
capability and what it requires In the future, went almost 
ignored in the newspaper coverage that followed. As fre­
quently is the case, the news was made by the questioning, 
and this is where the rep0rters and editors separated t rash 
from treasure, each according to his own ltghts. We will 
examine a few of the most evident examples. 

Both the Wash ington Post and the Baltimore Sun, papers 
that provide wide coverage of national security affairs, de­
voted their entire reports to the controversial choice of Paul 
c. Warnke, a Pentagon official in previous Democratic ad­
ministrations, to head the US Arms Control and Disarmament 
Agency. At the moment, the selection was little more than a 
rumor, but It was to be confirmed the next day by President 
Carter. 

But Sen. Sam Nunn, a Democrat from Georgia, of all 
places, took issue wi th the Warnke appointment at the hear­
ing. The Post told its readers the "expected nomination . . . 
is already drawing fire, " and that Senator Nunn was demand­
ing an appearance by Mr. Warnke before the Armed Services 
Committee. The Sun was a little more restrained, reporting 
the development of "stiff opposition" and said this was based 
"on what are perceived as 'soft' positions of Mr. Warnke" on 
arms limitations. The Warnke story, complete with what the 
Sun called a "four-page unsigned attack distributed on Capi­
tol Hill," had broken. The resulting coverage was good 
newspapering that resulted in lively headlines and stern 
editorial opinions for several days. 

But, wait a minute. 
If you do not read the Post, or the Sun, perhaps you read 

the New York Times or a newspaper served by United Press 
International (UPI) . If that is the case, on the morning of 
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February 2, you learned nothing about the Warnke flap. There 
was nothing about It In your newspaper. 

Both the Times and UPI were captivated Instead by the 
disclosure at the hearing that, In case of nuclear war, th.e 
US Intends to knoe;:k out seventy percent of all Soviet In­
dustry. This went Into the record because It was put tt1ere. 
by Sen. Thomas J. McIntyre, the New !-!ampshlre Democrat 
who heads the committee's subcommittee on research and 
development. 

The Times acted as if It knew Mr. McIntyre said something 
significant, but neither the reporter nor his edltots knew why. 
In about twelve Inches of type, only two and a half referred 
to the McIntyre questioning. The lead said General Jones 
and his fellows " needed bllllons of dollars worth of new 
strategic weapons" to carry out their task. It said this Is a 
'"deter~ent task," to "knock out the bulk of the Soviet Union's 
lndustrlal and military capacities In a full-scale war." 

Fr-om here. the Times account went on to a cursory 
account of what General Jones, Admlral Long, and Mr. Walsh 
had to say about the Triad and why It Is essential to our 
security. Both the B-1 bomber and the Trident sysrem got 
their paragraphs. There was no mentlen or S_enator Nunn or 
Paul Warnke. Th.a Times reporter Identified the chairman of 
the Armed Services Committee, after listening to hfm for at 
least two hours, as Jolln L. McClellan, an Arkansas Demo• 
crat. The chairman is John Stennis, a Mississippi Democrat 
w.ho has been chairman since 1971. The Times copy desk 
was derelict In not correcting suoh an obvious error. 

Higher scores go to the UPI account, which was carried 
on page one of the Los Angeles Times the morning after the 
hearing. Almost as long as the New York Times story, It con• 
fined itself to the McIntyre revelation that our strategy ''re­
quires a percentage ot destruction only In one category­
economic recovery." UPI went on to point ouf the signifi­
cance of this, a factor lgnered by the New York Times. It la 
SilTJply that Soviet citizenry Is "not targ_eted per se." If this 
Is a fact, It discounts the true Impact of Soviet clvll defense 
efforts, accer~lng to the Senator's reasoning. Witness Walsh, 
from the Defense Department, insisted that elvJllan oasualtles 
are a factor, despite the targeting decree. 

All these things, flnet details about targeting, were denied 
to readers of the New York Times, the Washington Post, and 
the Baltlmere Sun-. 

There are two Items that must be added. The first Is that 
the New York Times res0vere\;I en the Warnke story one day 
later, after President Carter gave formal notification of the 
selection. The newspaper remained scooped on the Impend­
Ing controversy. 

The second addendum Is that the transcript of the Febru­
ary 1 morning sesslen of th.a Armed Serv,lces Committee, 
o'pen to the public and covered by the press, was decl~red 
classified. The text will be edited by Security ~evlew before 
It is released, because, according to a reliable source, " of 
some material Introduced to the record by Senator McIntyre," 

So far, this ls a story missed by ail reporters and editors, 
whose Power of the Press determines what will be prll')ted. 
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While the quality of our Air Force today is unsurpassed, a future conflict 
may find it critically outnumbered. Fortunately, already coming into 
being is what could be . . . 

The Key Element­
'Multiplying' USAF's 
Tactical Airpower 

By Gen. T. R. Milton, USAF (Ret.) 

TO. A visito r returning after a long 
absence, the years appear to 

have dealt gently with Tidewater Vir­
ginia. Admitted ly, it is an illusion 
more easlly preserved If he picks his 
way carefully and sticks to the back 
roads. It is c:,pocially reassuring to 
see how llttle change time has worked 
on Langley Field, or, if you insist on 
being officially correct, Langley Air 
Force Base. The changes have been 
largely unobtrusive, proper treatment 
for a place now old and historic, as 
aviation measures time. 

Langley has seen much aviation 
history. It was the home of the short­
lived GHQ Air Force, overtaken by 
events and by a certain amount of 
intramural bu reaucratic warfare . But 
the GHQ was important because it 
was the first visible expression of a 
basic airpower credo: the need for 
central control. 

Langley also was home, at one 
time or another, to most of the fa­
mous names in the Air Force: An­
drews, Spaatz, Eaker, LeMay, Kuter, 
Quesada-the list goes on. It in­
cludes, of course, Billy Mitchell, who 
really put Langley on the map. When 
Mitchell's Martin bombers left Lang­
ley that July day in 1921 for their ap­
pointment with the Osttriesland, the 
whole course of military aviation was 
changed forever. 

The extent of that change can be 
seen nowhere better than on the 
same old Langley fl ight line. The 
organization in resid ence is the 1st 
Pursuit Group, now calling itself the 
1st Tactical Fighter Wing but clearly 
recogn izable as the same outfit once 
commanded by a Maj . Carl Spaatz. 
The 1st TFW is now equipped with 
F-15 Eagles, the last word In air com­
bat fighters. What is more, it trains 
in the air combat mission with an 
intensity and realism seldom seen at 
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Langley or anywhere else . For that 
matter, the whole Tactical Air Com­
mand trains as if war might begin 
tomorrow. The TAC Commander, 
Gen. Bob Dixon, aims to be well 
along the combat learning curve on 
<1ny f11 t1Im 0-Day, 

The thoroughly real istic TAC ap­
proach to tra ining is designed to get 
first-week combat jitters out of the 
way before, not after, the bell rings. 
It is the kind of training that would 
have cut our early losses in Vietnam, 
whe re pilots who had been concen­
trating for years on nuclear deliver­
ies had to make a sudden transition 
to conventional fighter maneuvers. 
And while Vietnam seems such a 
short while ago, combat experience 
is a perishable commodity. Only 
thirty percent of the 1st TFW's pilots 
are Vietnam veterans, and some are 
fresh out of flying school. Tho train­
ing, then, is essential if TAC forces 
are not to retrogress. This intensive 
and realistic training should be im­
mensely reassuring to those of us 
who worry sometimes about what 
lies ahead. There is, however, one 
worry that remains. It has to do with 
numbers. 

World War II remains the only war 
where there was truly a contest of 
airpower. Because more recent wars 
seem to have spawned some suspect 
theories, it is worth remembering that 
the Invasion of Normandy came only 
after years of air warfare. If a decor­
ated Army veteran who fought in 
Europe from D-Day on never saw 
an enemy ai rplane, it was not be­
cause the Germans didn 't believe in 
ai rpower. If that same veteran fought 
in Korea and Vietnam, he has, in all 

probability, still not seen an enemy 
airplane. Thus, a certa in amount of 
complacency has come out of thirty 
years of friend ly skies. Somewhere 
along the way we seem to have for­
gotten how tough things were in the 
years between 1940 and 1944. Those 
years of heavy attrition were made 
easier by the RAF, who held off the 
Germans until we were ready. If there 
is a next time, there will be no one 
to buy time for us. We will go with 
what we have. 

That brings us back to numbers. 
In the airpower business, having the 
best airplane is always a basic con­
sideration, along with having the 
best people flying and maintaining 
it. However, the re are times when 
just having the best is not enough. 
It happens when the other side has 
too many of the second best. Going 
back again to World War II, the Ger­
mans clearly had the best ai rplane 
in the sky with the Me-262, but not 
enough of them to counter our over­
whelm'ing numbers. These days, 
where a single F-15 costs more than 
a wing of P-51 s, we can no longer 
think in the profligate terms of World 
War II . We are now the one who is 
li kely to be outn~1mhP.red. Happily, 
we need not look forward to the Luft­
waffe's fate, for there are ways to 
multiply the existing force, and not 
with mirrors, either. 

The role of the Remotely Piloted 
Vehicle is unquestionably going to be 
important. Reconnaissance and inter­
diction, for instance, are two mis­
sions that lend themselves readi ly 
to these machines, and thus save the 
expensive manned airplane force for 
other things . Then there are the smart 
bombs, the Precision Guided Muni­
tions, which allow one airplane to do 
the job of a squadron In terms of 
target destruction . 

There is the Airborne Warning and 
Control System, the AWACS, that 
promises to add an entire new dimen­
sion to tactical air effectiveness. 
Again , this, along with our tactical 
air refueling capability, is a way of 
multiplying the force by a significant 
factor. 
• Finally, there is the multiplier we 

have already touched on, train ing the 
best combat-ready crews and sup­
port. This, together with the other 
multipliers, goes a long way toward 
equalizing things. · 

Still , it would be nice to have a few 
more tactical wings. ■ 
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Right now, Bell & Howell gives you the Industry's largest selection of STANDARD 
Instrumentation magnetic tape recorder /reproducers - for wideband direct, FM, and digital 
high density operation in airborne as well as shipboard, portable and laboratory environments. □ 
Having such a selection will save you time and money. The Space Shuttle program, for example, has 
chosen the field-proven MARS® Modular Airborne Recorder for use on 
the avionics package and booster and the M-14G militarized portable 
recorder /reproducer for the ground simulator. □ Selecting Bell & Howell 
recorder /reproducers also assures you of the. latest available 
technology. Bell & Howell is the only manufacturer, for 
example, to offer standard 42 track performance and 
80 megabit /second digital high density capability. □ 
Depth of standard products plus technological 
leadership - only Bell & Howell 
can give you 
both. 
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Navy sea-air-land teams-backed 
up by the airborne firepower of 
USAF special forces gunships. 

* The US Army in December took 
two major steps toward the mod­
ernization of its helicopter forces: 

• It designated Hughes Helicop­
ter Co. to undertake full-scale devel­
opment of a new antitank helicop­
ter, a program with a potential of 
$3.6 billion. 

By William P. Schlitz, ASSISTANT MANAGING EDITOR 

• It selected United Technologies 
Corp. 's Sikorsky Division over Boe­
ing Vertol Co. for production of the 
Util ity Tactical Transport Aircraft 
System (UTTAS) , which may mean 
the eventual purchase of as many 
as 1, 107 of the twin-engine helicop­
ters at a total cost of about $3.4 
billion. General Electric will build 
the engines. 

Washington, D. C., Feb. 7 * The following is quoted from the 
University of Miami Center for Ad­

, vanced International Studies' Soviet 
: World Outlook, "a monthly report on 
the view from the Kremlin on issues 
critical to US interests," edited by 
Mose L. Harvey and Foy D. Kohler: 

In . . . traditional year-end 
roundups, Soviet editorials and 
articles focused on a number of 
issues which they said would oc­
cupy Soviet foreign policy in the 
forthcoming year. Overall , as em­
phasized by influential Pravda cor­
respondent Yuri Zhukov on Jan­
uary 2: 

"The Soviet Union, in its jubilee 
year, will wage an extensive peace 
offensive particularly actively and 
persistently in accordance with the 
behests of the great Lenin, to 
execute the program adopted by 
the 25th CPSU [Communist Party 
of the Soviet Union] Congress tor 
the further struggle for peace and 
international cooperation and the 
people's freedom and indepen­
dence. In the eyes of the peoples 
of the whole world, the land of the 
Soviets has entered the year when 
its 60th anniversary will be cele-
brated as the bulwark of peace and ., 

': standard bearer of peace." 

I Well, from our point of view, the 
Soviet leadership seems to be pur­
suing these noble goals from a 
foundation of solid military muscle 
and with concepts of freedom, in­
dependence, and peace that don't 
exactly accord with ours. For some 
alarming aspects of the continuing 
Soviet buildup, see the contents of 
this annual Soviet Aerospace Al­
manac Issue. 

* In mid-January, thousands of US 
:roops and tons of cargo were air­
ifted into central Alaska from the 
ower forty-eight and Hawaii to re-
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pel an invasion by the mythical 
country of Mira. 

The exercise-Jack Frost 77-
was designed by the US Readiness 
Command to test and evaluate joint 
task force operations by active and 
Reserve Forces of all the services 
under Arctic combat conditions. A 
key factor was reinforcement and 
supply procedures over extended 
air and sea channels. 

The field exercises included para­
chute assaults and troop landings, 
with tactical air forces providing 
close air support and simulating air­
to-air combat. 

Extensive unconventional warfare 
activity was provided by Army ac­
tive and Reserve special forces and 

Both actions are subject to White 
House and congressional approval. 

Under the planned eight-year pro­
duction program for UTTAS, the 
Army is scheduled to receive the 
first of its new troop-carrying as­
sault helicopters In August. 

The UTTAS will be able to trans­
po rt a squad of eleven fully 
equipped troops and is designed to 
withstand severe combat punish­
ment. UTTAS will also b(;) capable 
of lifting such heavy items as artil­
lery pieces and of toting TOW anti-

Two veteran astronauts, Ma/. Gen. Thomas P. Stafford and Dr. David R. Scott, discuss 
flight-test plans for NASA's Space Shu/tie as they welcome the Orbiter stage to 
Edwards AFB, Calif. The Orbiter was trucked from Rockwell tacifl/ies in Palmdale, Calif., 
to the Mojave Desert test site on January 31. 
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tank missiles attached to its under­
side. 

An advanced aircraft, the UTTAS 
is intended as the replacement for 
the UH-1 Huey, the Army's assault 
helicopter that saw extensive action 
during the Vietnam War. A number 
of the UH-1 s will remain in harness 
following the arrival of the UTTAS, 
officials said. 

With Austria, Belgium, Canada, 
the Netherlands, Switzerland, and 
West Germany expressing interest, 
the potential for overseas sales of 
the UTTAS is good, officials de­
cJar_ect 

* A new Navy surface-to-air mis­
sile- the Standard Missile-2 Ex­
tended Range (SM-2 ER)-success­
fully completed a recent series of 
test firings from the guided missile 
cruiser Wainwright at the Atlantic 
Fleet Weapons Range near Puerto 
Rico. 

According to officials, the mis­
siles found their targets (including 
supersonic jet drones employing a 

The Navy's new Standard Missile-2 
Extended Range SAM has been tested 
successfully (see above). 
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In the foreground, the YC-1418-the "stretched" version of USAF's workhorse 
transr)()rf-is currently the subject of a flight-test program (see be/ow.) 

wide range of electronic counter­
measures) at a variety of altitudes 
and at ranges exceeding fifty miles. 

The tests, the officials said, prove 
that the missile can engage maneu­
vering targe.ts __ in._t__acti~I situations 
and at twice the range of the opera­
tional SM-1. The SM-2 ER has also 
been deemed compatible with the 
advanced Terrier weapon system 
that incorporates a modified firing 
system, a new weapon direction 
system, and a " launch on search 
radar" launching pollcy. 

The Navy sees the missile as 
beefing up ship protection from air­
borne threats, thus freeing manned 
Interceptor aircraft for missions at 
greater distances from the fleet. 

The SM-2 ER, which evolved from 
the SM-1 built by General Dynamics 
Pomona Division, is the first tactical 
SAM to be equipped with an inertial 
reference unit for midcourse guid­
ance control, officials said. 

* And, in mid-January, the Navy's 
first Trident I SLBM was launched 
from Cape Canaveral in a test flight 
that terminated in the South Atlantic 
near Ascension Island. 

Trident has a range of 4,600 miles 
(7,404 km) or up to 6,000 miles 
(9,656 km) with reduced payload, 
compared to 2,800 miles (4,506 km) 
for Poseidon, the weapon presently 
serving aboard US missile sub­
marines. 

Trident will go into a new class 
of missile subs currently under de­
velopment, the first of which-the 
Ohio-is expected to join the op­
erational inventory in 1979. These 
vessels wfli carry twenty=four mis­
siles, compared to the Polaris subs' 
sixteen. Also, beginning in 1978, 

Trident will replace Polaris in ten 
submarines already in service. 

* A test-flight program conducted 
at Marietta, Ga., and Edwards AFB, 
Calif., is currently under way to 
prove the feasibility of a " sfretched" 
MAC C-141 jet transport. 

The aircraft, designated YC-1418 
and rolled out at Lockheed-Georgia 
Co. early in January, has had a 
little more than twenty-three feet 
(seven m) added to Jts fuselage. 

Besides increasing the plane's 
cargo-carrying capability, the modi­
fication, according to officials, also 
provided for aerial refueling, and 
improves drag characteristics and 
wing lift distribution. 

While no decision has been made 
regarding stretching other C-141s ir 
MAC's fleet of 271, any such recom­
mendation would be based on tes· 
data derived from the ongoIn, 
flight-test program. 

The prototype YC-141 B program 
including R&D, testing, and admln 
lstration, is to cost $39.2 milllon. 

* An electronic gunsight TV cam• 
era that produces a video lmagE 
of great clarity even In meager ligh' 
and that wlll provide pilots almos 
Instant replay of missions flown It 
currently the subject of a 1est-fllgh 
program. 

Sponsored by TAC's Air Fore, 
Tactical Fighter Weapons Center 
the test flights are being conducte, 
aboard an F-4E Phantom of th, 
57th Fighter Weapons Wing, Nelli 
AFB, Nev. 

The camera is a product o 
AFSC's Air Force Avionics Lab, an 
Fairchild Camera and Instrumer 
Corp., and was designed specif 
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WITH TRW SYSTEMS ENOINEERINO 
AND PAYLOAD KNOW-HOW. 

unmatched experience to support DOD space Transportation system payload integration: 

1. Shuttle Orbiter avionics/operations involvement since 1969 
2. DOD srs mission/ground operations definition 
3. Interim Upper stage avionics/software support 
4. 50 funded Shuttle payload studies since 1969 
5. More than 500 space science experiments integrated 
6. More than 100 spacecraft built 
7. Unique Spacelab support role in Europe. 

FOR THE AIR FORCE SPACE AND MISSILE SYSTEMS ORGANIZATION, TRW ALSO PROVIDES: Minuteman 
weapon systems engineering and technical direction • DSCS II long-haul cornmunications satellites 
• FLEETSATCOM tactical UHF communications satellites • military satellites. 

Call H. GREENBAUM (213) 536-1271 for more information. 

TRW 
DEFENSE AND SPACE SYSTEMS GROUP 

One Space Park, Redondo Beach, CA 90278 
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A jam- resistant radio terminal t hat will enable a flying surveillance, conunand, 
and control center to exchange secure, r eal-time information over a single net­
work on a time - ordered basis has been delivered by Hughes to the Boe ing Company. 
The Time Division Multiple Acce s s (TDMA ) radio terminal is the first to be built 
for the US Air Force ' s E-3A airborne warning and control system aircraft . 

Spectrum s pr eading . frequency hopping , and error correction are among the 
techniques used for jam-resistance. These radios are the initial equipment in 
the Joi nt Tactical Information Distribution Sys t em (JTI DS) development , designed 
to provide a secure means for all four military services to exchange tactical 
data in r.eal-time form. 

An advance d elec tric storage bat tery that uses nickel and hydrogen to generate 
power is in development at Hughes for the Air Force. For future satellite sys­
tems, these Ni-Hz cells offer important advantages of lighter weight and longer 
life bver the standard nickel-cadmium (Ni-Cad) types. Ni-Hz cells are less than 
half the weight of Ni-Cad and are expected to have an operational life exceeding 
ten ycor6 in synchronous orhit (22,300-mile altitude) and 30,000 low-earth-orbit 
charge/discharge cycles. Cells up to 50 amp-hr capacity are being assembled 
within a 3.5-inch-diameter pressure vessel. 

The Army's new XMl tank will have a day - or-night capability as a result of a new 
Hughes-built thermal - imaging system . The system, which will become part of the 
tank's periscope, forms a TV-like picture in total darkness and allows the battle 
commander to see and identi f y enemy tanks. Thermal - imaging common modules will 
be built and incorporated into the system, but electronic multiplexing will be 
substituted for light - emitting diodes in the display. This will provide greater 
flexibility, with electronically produced symbology and a computer-controlled 
moving-ta r get r eticle, at lower cost. The system will be delivered in August 
1977. 

An advanced IR missil e seeker , built by Hughes , is undergoing a series of missile 
flight tests. These tests, conducted under a joint Navy-Air Force AIMVAL (Air 
Intercept Missile Evaluation) program at Nellis AF Base, Nevada, will determine 
performance characteristics for the new generation of short-range air-to-air 
missiles . Ten of t he advanced seekers , a second seeker t ype , and the AIM-9L 
seeker are being carried on the weapons racks of Navy F-14s and Air Force F-lSs. 
These planes are in air-combat maneuvers against F-Ss over an instrumented test 
range. 

An ol d pro in earth orbit , NASA's Applications Technology Satelli t e ATS-1 , is 
s t ill in publ i c service ten years after launch , despite an original life objec­
tive of three years . The Hughes-built satellite , originally designed for com­
munications experiments, continues to perform mercy missions for the sick or in­
jured ln remote par t s of Alaska . The sa t ellite transmits emergency calls for 
help and relays doctors' inst r uct i ons for treatment . ATS - 1 is credited with 
saving at least seven lives since its launch i n 1966, 

CtNtlng • MW world with t/fcfronlct r------------------, I I 

! HUGHES! 
I I L------------------~ HUGHES AIRCRAFT COMPANY 
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SOVIET AIRCRAFT 
DESIGNER 

SERGEI V. ILYUSHIN, 82 

Early in February, the Soviet News 
agency Tass announced the death 
of aircraft designer Sergei V. 
Ilyushin. No cause or date of death 
was given, Mr. Ilyushin, eighty-two, 
spent a lifetime in aviation, begin­
ning as a mechanic and going on 
to desfgn more than fifty types of 
aircraft, from the "Stormovik" close­
support fighter of World War II 
fame to modern jet transports. Dur­
ing his career, Mr. Ilyushin was 
cited three times as a Hero of 
Socialist Labor-the Soviet Union's 
highest civilian honor, He was 
awarded the Order of Lenin seven 
times and in 1967 was made a 
General Colonel-Engineer. As an 
aircraft designer, Mr. Ilyushin's 
latest major creation was the four­
Jet. 350-passenger 11-86 Airbus, 
destined to be a mainstay of Aero­
flot, the Soviet Union's state air­
line. 

cally to allow pilots quick assess­
ment of such mission data as aerial 
combat, munitions delivery, and 
routine aerial training. 

* In 1976, the nation's airlines re­
corded the lowest accident total in 
modern aviation history and the 
fewest fatalities in more than twenty 
years, according to statistics com­
piled by the National Transporta­
tion Safety Board. 

Commercial carriers suffered four 
fatality-connected accidents during 
the year, in which a total of forty­
five persons were killed. This com­
pares with 1975-also considered 
to have had an outstanding safety 
record-which had three fatal acci­
dents with a total of 124 deaths. To 
put these figures in perspective, 
about 45,000 people were killed on 
the nation's highways last year. 

The carriers flew nearly 2.5 bil­
lion miles In 1976, and transported 
more than 206,000,000 passengers 
in the US alone. 

If you flew commercially during 
the year on one of the some 2,200 
scheduled airliners, the chance of 
not landing safely at your destina­
tion was a miniscule 00.00002 per­
cent. 

* According to FAA, the number 
of passengers carried by US sched­
uled airlines is expected to double 
by Fiscal Year 1988-to a stagger­
ing 428,500,000. 

FAA says that the general avia­
tion fleet will increase in that time 
span from 1976's 168,500 planes to 
267,000, with hours flown rising at 
an even steeper rate-from 35,000,-
000 in FY '76 to 72,000,Q00 in FY 
'88. 

For the first time, FAA has pro­
jected air cargo growth-from 10.5 
billion ton miles in FY '76 to a 
smashing 25 billion in FY '88 (both 
domestic and international ship­
ments). 

Other areas: Air taxi operations 
will increase dramatically as the 
CAB allows larger carriers to aban­
don unprofitable routes to com­
muter lines operating smaller air­
craft; fuel consumption will just 
about double. 

Remaining steady within the 
period under study are the number 
of CONUS-stationed military air­
craft, rising only to 20,239 from 
20,023. 

* Lockheed-Georgia Co. is busily 
pursuing worldwide orders for its 

' 60185 • 

he newest addition to the 89/h MAW's inventory is this C-12 used to train Air Force pilots who serve at attache and MAAG posts 
round the world. The sleek eight-passenger aircraft is particularly suited tor short airfields. 
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They've also added in-flight refueling to the 
prototype C-141 Starlifter and "stretched" its 
fuselage to increase that ai rlifter's productivity. 
And they're at work on many other advanced 
phases of airlift. 

More than 65,000 years of airlift experience­
the 2600 25-year airlift experts at Lockheed-

Georgia Company. The Free World 's biggest 
resource when it comes to designing and 
building r1irlifters. 

Lockheed 
Lockheed-Georgia Company 





• 
the ONE portable VHF /UHF transceiver 

to meet 
ALL your ATC needs 

Both VHF and UHF in a single 
portable transceiver without mod­

ule changes or adjustments. Trans­
ceiver also configured for manpack, 

vehicular , or base station use. ITT'si 
ruggedized 3701 transceiver provides the 

high performance, capabilities, and fea• 
tures you'd expect only from more expen• 

sive, high quality, rack-mounted equipment 
Easy to use, too - broadband antenna and 

circuits make channel selection the. only tun­
ing required. Accessories are available that 

will suit the 3701 to your exact requirements' 

Frequency Range: 116 -150 and 225 - 400 MHz 
(25 kHz spacing) 
4 preselectable channels 

Operating Mode: DSB -AM push-to-talk 
Power Output: 1 watt or 5 watt selectable 

Size: 5 x 11 x 16 in, 16.5 lb w/o battery 
Life: 8-hour rechargeable battery (8.5 lb) 

Contact us to find out more about the 3701. 

AEROSPACE/OPTICAL DIVISION IT!I 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATIOf 

3700 EAST PONTIAC STREET 
• FORT WAYNE, INDIANA 46803 

TELEPHONE (219) 423-9636 



There's never been 
an assembly like this 

in the history of 
the aviation industry. 



2600 airlift experts mark tile 
And they're just getting started 
They've designed and built the airlifters that 

for many years have formed the backbone of the 
airlift capability of the U.S.A. and many other 
countries. 

They've produced the world's most versatile 
and most used airlifter, the first fanjet airlifter, 
and the world's biggest airlifter. 

They know more about airlift than any other 
group of people in the world, and they're just 
getting started. 

Now they're putting their unmatched experi­
ence to work in designing a short-field version of 
the C-130 Hercules that will make this remarkablE 
plane even more productive and cost-efficient . 
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of at least thirty aircraft, officials 
said. 

The L-400, powered by 4,591 shaft 
horsepower engines, would offer a 
number of other economies, say its 
designers. Operating with a crew 
of two (vs. four in the C-130), the 
aircraft would have simplified sys­
tems and instrumentation and offer 
easy maintenance. Having many 
features in common with the C-130, 
the L-400 could use that aircraft's 
ground handling equipment, spares, 
test equipment, and training. 

L-400-a newly designed twin­
engine, lightweight derivative of the 
justifiably famous C-130 Hercules. 

The company sees the L-400 
"Twin Hercules"-which features 
the same fuselage structure as its 
four-engine progenitor-"as the 
ideal, jet-age replacement for aging 
aircraft" around the world. 

* In the case of the Civil Air Patrol, 
statistics do indeed tell the story. 

The L-400, according to Lock­
heed, is desi!=Jned to carry a 22,500-
pound (10,206 kg) payload to a 
range of 500 rnile8 (805 krn). It 
would operate from runways as 
short as 3,500 feet (1 ,067 m). 

USAF's volunteer civilian auxiliary 
participated in 819 search opera­
tions in 1976, with CAP members 
flying a whopping 8,875 50rties in­
volving 17,604 hours in the air. This 
boils down to an average of two 
aircraft airborne every hour of every 
day in 1976. 

A production go-ahead for the 
L-400 depends on an order backlog 
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USAF PROGRAM TO COMPUTERIZE PARTS MANUFACTURING 

USAF has undertaken a program that could revolutionize the manufacture 
of aircraft parts and cut production costs substantially. 

While the program-known as Integrated Computer Alde.d Manufactur­
ing, or ICAM-wlll focus inlt lally on aircraft parts produced through metal­
working processes, It may well be applicable to elee-tronlcs. composites, 
and component assembly, officials said. (For a look at ICAM and other pro­
duction matters of concern to DoD officials and the defense Industry, see 
''USAF's Crusade to Streamlfne Industrial Production," October '76 Issue, 
p. 62.) 

When the Air Force Materials Lab's Manufacturing Technology Division 
recently signaled prime contractor SofTech, Inc. , of Waltham, Mass., to pro­
ceed with ICAM, it was announced that a flock of important companies 
and institutions would act as subcontractors. 

They include : General Dynamics, Grumman Aerospace, Hughes Aircraft, 
Lockheed, MIT, Penn State, Rockwell International, United Technologies, and 
Vought Corp. 

ICP.M is visualized as a l<;>ng-term program reaching well Into the 1980s, 
and goes far beyond plugging computers Into work st_atlons. " Rather, ICAM 
Is a system that uses computers to organize every step of manufacturing­
from parts design, to physical location of machine tools, to shipping-in the 
most economical and efficient mode," said AFML's 0ennls Wisnosky, ICAM 
program manager. 

"Just as changes occurred on the shop floor when machine tools were 
automated, we foresee great changes extending even to how parts are designed 
via the ICAM program. In an ICAM 'faclllty,' for example, a computer mem­
ory would hold all the variables that affect finished parts-size, shape, 
material cost, performance requirements, etc.," he said. 

" The designer would use the computer system to decide the best way of 
making his product and optimizing all parameters shown. Even costs, there­
fore, would be known with high confidence beforehand, not after the fact 
when someone itemizes all the expenses from raw materials to papkaglng," 
according to Mr. Wisnosky. 

Commented AFSC Commander Gen. William J. Evans: " AFML is begin­
ning the ICAM program with great opt imism and not without precedent. The 
Laboratory Is the recognized pioneer in develop ing numerical control and 
adaptive control machine tools. While the Air Force Invested about $40 mll­
llon in those programs, savings In the mult lbill lons of dollars have resul ted 
throughout the economy. We hope to ach ieve far greater savings with 
ICAM .. .. " 

Cooperating on a USAF proiect, a USMC 
helicopter lifts a surplus F-1 02 from . 
Davls-Monthan AFB to Luke AFB, Ariz., 
tor display. 

CAP saved the lives of thirty-four 
people during the year and other- I 
wise averted tragedy by locating a , 
record 395 search objectives. • 

Beside search and rescue mis­
sions, CAP volunteers also contrib­
uted 1,176 man-days of support in 
disaster relief efforts throughout the 
nation . 

CAP's Mississippi Wing began 
1977 in spectacular fashion on Jan­
uary 3. Within minutes of being 
notified that a private aircraft had 
probably gone down in freezing rair 
while inbound to Hawkins Field 
Jackson, Miss., CAP ground teamf 
had located the aircraft and res· 
cued its pilot and two passengers 

* Air Force Systems Command haf 
agreed to provide abstracts of neVI 
USAF technology to the public 
th rough a long-stand ing program 
the Commerce Department's Na 
tional Technical Information Ser 
vice (NTIS). 1 

The Air Force abstracts-to numJ, 
ber 400 to 800 annually-will be inJ 
corporated in NTIS's Tech Notes,: 
a new series of one- to two-page 
summaries about the latest tech­
nology that ranges in category from 
computers to life sciences and that 
is distributed by subscription to any 
private citizen. 

The Tech Notes concept has been 
tailored specifically to bring the 
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latest in technology to the attention 
of US industry and small businesses. 

* DoD has issued Directive 4120.18, 
which details the "evolutionary" in­
troduction of the metric system 
within the US mil itary. 

The directive provides for the 
future use of metric units in the 
design of weapon systems and 
equipment when possible with " no 
significant technical or cost penal­
ties." The directive also "discour­
ages" the conversion of existing 
designs to metric. 

In accordance with Public Law 
94-168, the directive will keep 
abreast of US industry's conver­
sion to metric over the coming 
years. 

As the last NATO member to go 
metric, the US will help foster more 
effective standardization within the 
Alliance and facilitate joint pro­
duction programs. 

* NEWS NOTES-The Defense 
Supply Agency has been renamed 
the Defense Logistics Agency, 
which better reflects the organiza­
tion's broadened responsib ilities, 
officials said. 

NORAD logged a record 1,117 
space objects in 1976, against the 
previous high of 929 in 1975. 

Lt. Col. Edward D. "Dan" Cherry 
is the new Commander of the Air 
Force Thunderbirds Demonstration 
Squadron, replacing Maj. Chris G. 
Patterakls, who served as Com­
mander/Leader the past two years. 

Died: William D. Pawley, former 
US Ambassador to Peru and Bra­
zil and entrepreneur who formed 
several aviation companies and 
helped organize WW ll 's famous 

i Flying Tigers. He died after a long 

I 
illness, in Miami Beach, Fla., in 
January. An AFA Patron, he was 
eighty years old. 

Died: Theodore "Ted" R. Smith, 
a pioneer in the development of 
twin-engine business aircraft who 
helped design WW ll's A-20 attack 
bomber, in Santa Monica, Calif., 
following open heart surgery. He 
was seventy. ■ 
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The Early Birds, an organization of pilots who flew solo prior to December 17, 1916-
the thirteenth anniversary of the Wright brothers' first powered and controlled 
flight- shown beneath tile Wrights' Kitty Hawk Flyer in the National Air and Space 
Museum during their recent annual reunion. The group Includes the world 's most 
eminent balloonist, who has made more than 600 ascents; a pflot who /earned to fly at 
the Wrights' school; the oldest still-active flight instructor; America 's No. 1 glider pilot; 
the ninety-one-year-old designer of the Lockheed planes flown by Wiley Post, 
Amelia Earhart, and Charles Lindbergh; a flyer of Curtiss Pushers in 1912; pilots of 
World Wars I and II; a mail pilot of 1916; and. at the center, the lady parachutist who, 
fn 191 3, demonstrated to Army officers that a person could /ump from an 
airplane and land safely. 
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- A-1O PILOT REPORTS: 

"In order to kill-a =-target,-­
especially something 
small like a tank, 
you've got to pick it up 
with your eye balls ... 
A HIGH SPEED AIRPLANE 
JUST ISN'T NECESSARY 
TO DO THE JOB." 

CJ1 

With the A-10 now in the USAF Tactical 
Air Command. close air support 
operations achieve a new tactical 
capability In destroying enemy armor. 
The A-10 is the only modern attack 
aircraft developed for the CAS mission. 

FAIRCHILD 
INOUSTRIE;S 



AFTER the days and hours spent 
putting together this third 

edition of our Soviet Aerospace 
Almanac, it becomes impossible to 
comprehend how any informed 
person can be complacent about the 
threat to US security, world stability, 
and peace generally that is posed by 
the waxing military might of the 
Soviet Union. Informed, in this 
context, is the operative word, for 
the cumulative impact of the facts, 
figures, and estimates in this issue as 
they pass over our editorial desks is 
both heavy and dramatic. And 
worrisome as well. 
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anac 
Herein we have tried, and with 

some success we immodestly believe, 
to convey a sense of this impact 
through a maximum of factual data 
and a minimum of conjecture. The 
data, we believe, speak for 
themselves. No embroidery is 
necessary. The magnitude, pace, and 
direction of tl1e Soviet military and 
technological effort leave no room 
for comfort in our minds and will 
not, we trust, in the minds of the 
growing number of readers who 
receive, peruse, and retain it for 
future reference. 

The Soviet Aerospace Almanac is 
well read, we know, not only in 
US government offices but in 
Moscow and, indeed, in all the 
major capitals of the world. We 
have been told-and we believe it­
by a Soviet source (name withheld 

upon request) that he has learned 
from us things about his own 
Air Forces that he had not known. 
This wry commentary on the 
compartmentation endemic in a 
closed society, where the "need to 
know" does not extend beyond a 
chosen few, points up the very 
function this issue of AIR FORCE 
Magazine is designed to perform. 

Informed, as we said above, is the 
operative word in forming the kind 
of consensus that leads to wise 
choices among the defense and 
foreign-policy alternatives that 
should be the chief concern of all 
of us in the months that lie ahead. 

This is our major contribution 
to that national dialogue. 

-THE EDITORS 
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Across the wide spectrum of mllitary power, the Soviet Union Is on the move to shift 
the "correlation of forces" In her favor. It Is difllcull to determine the reasons behind 

this seemingly inexorable growth of Soviet military investments and capabilities. 
It Is easy to see the meaning of this relentless gro\'.{th to the United States: 

The USSRS Military 
Shadow Is Lengthening 

BY EDGAR ULSAMER, SENIOR EDITOR 

JILTHOUGH wrenched by Moscow's compulsive one­
.l'a upsmanship and twisted by frequently overblown 
expectations in the US, detente- now in its fifth year­
continues to extend a large but leaky umbrella over 
the US-Soviet superpower relation hip. Admitted! the 
analogy is less than perfect. Much of the evidence of 
Soviet military and geopolitical activities during the past 
five years, and especially in 1976 makes it tempting to 
see detente less as an umbrella and more as a smoke 
screen that serves the USSR at least as effectively as 
the obsolete Iron Curtain. But misgivings about the 
course of detente may be outweighed by a pragmatic 
consideration: Burning the only broad bridge between 
the world's 'foremost democratic and foremost totali­
tarian powers probably is neith.er in the US national 
interest nor morally defensible. Maurice Chevalier's bon 
mot that old age is preferable to the alternative applies 
to detente and its central product-mutual accommoda­
tion through arms limitations. There seems to be no 
other option for avoiding full-scale resumption of the 
cold war. 

Detente, as practiced by the USSR, is rooted in 
realpolitik that in turn is rooted in military power; it 
signals only a change in methods but not goals of Soviet 
expansionism. Put another way, detente in the Soviet 
perception is continuation of the cold war by other 
means. 

It is possible even inviting, to fault Soviet actions 
since the advent of detente five years ago on grounds 
of exploiting to the maximwn every loophole the SALT 
ac-eords contain. But one does so in the face of unde­
niable Soviet candor concerning Moscow's goals asso­
ciated with detente, or what they initially termed peace­
ful coexistence and relaxation of international tensions. 
The Kremlin never promised that detente meant instant 
friendship or an accommodation of two intrinsically 
antagonistic ideologies. To the Soviets it means formal­
istic concessions that are apt to reduce the risk of 
nuclear war, to foster more favorable conditions "for 
peaceful socialist and communist construction " and 
to hurry along the "inevitability of the victory of com­
munism over capitalism." 

Detente, unquestionably, has been good to the rulers 
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of the Soviet Union. As Secretary General Leonid 
Brezhnev told the last Communist Party Congress, under 
the aegis of detente "great revolutionary changes" have 
taken place in the world, such as the fall of Southeast 
Asia and the attendant humiliation of the United States 
as well as 01e Communist victory in Angola and its 
concomitant the creation f a strong Red bastion in 
the African heartland by Moscow's surrogate, Castro's 
Cuba. He might have mentioned, but did not the I 
Helsinki Accord that ratified Western acceptance of 
Soviet hegemony over Eastern Europe. 

Better yet, detente and its offspring, SALT, enabled 
the Soviet Union to thoroughly and systematically mod­
ernize its strategic, naval, and general-purpose forces 
without major countermoves by the US and without 
provable violation of t11e arms-limitation accords. Here, 
too, it may be tempting to cry foul and "Soviet duplicity" 
because of Soviet triumphs in the "fine-print'' aspects 
of SALT-except that such cries from the nation that in­
vented Yankee horse trading might have a hollow ring. 

SALT the manifestation of detente that most interests 
readers of AIR FORCE Magazine, has not slowed the 
steady growth of Soviet military and related techno­
logical capabilities as often stated in these pages. The 
current brouhaha in Congress and the press over whethe1, 
the USSR seeks military superiority over the US-m, 
not-is, in practical terms, an exercise in semantics anQ 
not fully provable, one way or the other. What is prov­
able, as outgoing Secretary of Defense Donald Rumsfeld 
pointed out in presenting the FY '78 DoD budget, is 
that the US is headed toward military inferiority unless 
last year's trends to shore up US defense efforts are 
continued in the years ahead. 

Steady Growth of Soviet Military Capacity 

Statements by US leaders and by the press would seem 
to indicate that J 976 was a year of intensified Sovie! 
strat~gic and general-purpose military growth. In reality 
it was just anolJ1er year of more of the same. Its onJJ 
truly distinguishing feature was that the broad finding1 
of the intelligence community were being taken serious!) 
at last by the Congress, the Administration, and th, 
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news media, and were reaching the public. Probably the 
most profound "net assessment" of where the US and the 
USSR are headed in relative military capabilities was · · 
provided to Congress by outgoing US Arms Control and 
Disarmament Agency Director Fred C. Ikle, who said 
the Soviets will do what they can get away with and 
are constrained only by the military strength of the 
United States and the national will to use that strength. 

The scorecard for the past year offers little encourage­
ment on either of the two counts cited by Mr. Ikle. The 
latest CIA comparison of US and Soviet defense activ­
ities issued in January 1977 finds that "the estimated 
dollar costs of Soviet [military] activities in 1976 exceed 
those of the US by about forty percent," if the cost of 
pensions is not counted. The CIA estimates that last year 
the USSR invested about twice as much in the procure­
ment of weapons and equipment and the construction of 
facilities as did the US. Soviet outlays for strategic forces 
last year were about three and a half times as high as 
those of this country, the CY.A estimate concludes. 

The Defense Department's Annual Report (for FY 
'78) finds that "the Kremlin is behaving as though it is 
determined to increase Soviet military power whether 
we show restraint or not; Soviet military programs we 
observe and measure exceed those necessary for deter­
rence and the magnitude of the Soviet military effort, 
impressive by any standard, continues the momentum 
that it has displayed for more than a decade." 

Outgoing Deputy Secretary of Defense Robert Ells­
worth told this reporter that, measured in rubles, Soviet 
military spending over the past few years has grown 
consistently, averaging about three percent annually; 
measured in dollars, that growth averages about four 
percent a year. This· "inexorable" and steady increase 
of Soviet military spending, he said, appears not to 
emphasize any single military mission or capability. 
All elements of strategic, general purpose, and naval 
forces are being slrengthened and modernized with equal 
fervor. 

While the Soviet drive toward military modernization 
is general, its orientation is specific. DoD's Annual 
Report finds that the bulk of Soviet defense spending and 

of its increases "have . gone to forces which constitute 
a direct threat to "the United States and its European 
allies. On the average, the costs ·of the Soviet forces 
oriented toward China took about eleven percent of the 
total Russian military budget between 1964 and 1976. 
During those twelve years, roughly fifteen percent of 
the ·growth in the Soviet level of effort, on the average, 
can be attributed to the buildup in the Far East. The 
remaining eighty-five percent has been allocated to 
strategic nuclear forces and the forces deployed opposite 
NATO. ' • 

Strategic Offensive Forces 

ICBMs 
At the apex of Moscow's • growing strategic ought 

stands its ICBM arsenal numbering more than 1 500 
missiles. These systems are being modernized and im­
proved at a furious rate. Missile silos are being hardened 
to about. 3 000 psi, more ,than twice the hardness of 
new US Minuteman silos. Cost of the Soviet silo im­
provement program if undertaken in the US, would 
come to about $20 billion according to USAF analysis. 

As of the first of this year according to DoD, about 
forty SS-17s, more than fifty SS-18s and approximately 
140 SS-19s had been deployed. Each of these new ICBM 
systems has greater throw weight and accommodates 
more higher-yield multiple independently targetable 
reentry vehicles (MIRVs) than Minuteman ill. Their 
accura~y is roughly 0.3 nautical miles CEP, which is 
inferior to Minuteman III sta!"ldards, but at least three 
times better than the ICBMs they replace. Each of the 
three new types can be deployed with either very large 
single warheads qr MIRVs. The number of MIRVs 
carried by the SS-18 the world's largest ICBM with 
a throw weight of about 15,000 pounds (about seven 
times that of Minuteman and twice that of USAPs pro­
posed MX), can be between eight and ten. The SS-17 
carries four and the SS-19 six MIRVs. Purpose of the 
extremely high-yield single warheads of the new Soviet 
ICBMs presumably is assured destruction of such super- . 

· hardened military targets as NORAD's Cheyenne Moun-

The Moss early warning aircraft, a derivative of the Tu-114 transport, appears to lack an efficient look-down radar system. 
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tain complex, certain launch control centers, and the 
Command Post of the US National Command Author­
ities. 

Dr. Malcolm R. Currie, former Director of Defense 
Research and Engineering, stated in his final report to 
Congress that in terms of countersilo attack, the new 
Soviet ICBMs have "a clear lead over our deployed 
Minuteman III." Assessing the relative standing of the 
two countries' operational ICBM capabilities, he found 
that: 

• Against soft-point targets, the US has a slight lead 
in design efficiency; 

• Against soft-an:a targets, the USSR leads; 
• Against hard-point targets, there is parity; 
• In a countersilo attack, the USSR leads. 
A fourth advanced Soviet ICBM, the SS-X-16, con­

tinues to be sidelined even though it was first test-flown 
more than three years ago. Best guess by US analysts 
is that this system will be deployed in a land-mobile 
mode and with a single warhead if and when the USSR 
decides to shift some or all of its ICBMs to mobile 
launchers. The SS-X-16 has not yet been test-flown 
with a MIRVed payload, but does use a post-boost 
vehicle and advaneed navigation-guidance avionics re td­
site to MIRV configuration. Delay of the weapon's oper­
ational deployment probably is linked to SALT con•· 
siderations. Mobile ICBMs are much more difficult to 
"count" with recce satellites and other technological 
surveillance means. In the past, US negotiators at SALT 
objected to the operational deployment of such systems 
for these reasons. On the other hand, there is wide­
spread recognition that this element of uncertainty, 
coupled with the high degree of mobile ICBM invulner­
ability, reduces the risk of the Soviet Union's acquiring 
a first-strike capability, but only if both superpowers 
deploy such systems. 

One of the potentially most disturbing weapon systems 
developed by the Soviet Union is the SS-20, a shorter­
range version of the SS-X-16. The system straddles the 
line between weapons within and outside the purview 
of SALT, and is one of the principal "gray-area" weapon 
systems that bedevil current .arms-Limitation negotiations. 

DoD's Annual Report says the SS-20, a mobile sys­
tem carrying three MIRVs "could be given a range 
equal to the SALT definition of ICBM range-5,500 
km or about 3,000 nautical miles- either by the addi­
tion of a third stage or by offloading MIRVs." The new 
weapon's effect on the strategic balance could be sig­
nificant. Assigned against targets in the Eurasian land­
mass, either in Western Europe or Red China, its 
range, accuracy, and MIRVi.ng vastly boost Soviet 
theater nuclear capabilities. A a result, tactical strike 
aircraft of the Warsaw Pact forces currently used to 
augment the older SS-4s and SS-5 are freed for other 
missions. There is also evidence that some Soviet 
ICBMs are targeted against high-val.ue military installa­
tions in NATO and China. Pentagon analysts fear that 
the advent of the SS-20 frees these ICBMs for coverage 
of targets in the United States. 

There is considerable further concern that a large 
number of mobile SS-20s in being would provide the 
Soviet Union with a ready-made "loophole" for break-
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ing through the SALT ceilings of 2,400 central launch 
systems, 1,320 of which may be MIRVed. 

The best US bet for countering the SS-20 is develop­
ment and deployment of a ground-based cruise mis­
sile. The Defense Systems Acquisition Review Council 
(DSARC TI), meeting on January 14 assigned the newly 
conceived ground-launched cruise missile (GLCM) mis­
sion to the Air Force. GLCM is envisioned to have a 
"theater nuclear role and to be adapted from the land­
attack Tomahawk that is being developed by the US 
Navy for launch from submarines and surface ships." 
GLCM will u e mobile launchers. 

A disturbing feature of the USSR's most capable 
ICBM, the SS-18, and of the smaller SS-17 is their sabot 
"cold-launch" technique: They are launched from a 
canister installed in the silo. The missile ignites after 
leaving the silo to pn:veut damage to the launcher. The 
result, according to outgoing Air Force Secretary 
Thomas C. Reed, is that "the silos can be reloaded in 
a day or so to fire again, if not destroyed by a retalia­
tory US attack." 

Although it probably will take the Soviets until the 
early 1980s to replace all their older SS-9, SS-11, and 
SS-13 ICBMs with the new generation of missiles, yet 
another, newer wave of ov.iet BMs is in R&D. Th 
FY '78 Defense Report admits "we do not yet know 
the specific characteristics of these new missiles. But we 
anticipate that they wiJI show still further improvements I 
in accuracy and thus in hard-target kill capability. 
Testing of one or more of the e missiles may begin 
later this year.' While the exact number of new ICBM 
types under development i not known, there are at 
least four and at least one of them uses solid propel­
lants. It is reasonable to suggest that these new systems 
might double Soviet ICBM accuracy to about 0.15 
nautical mile CEP, or close to the Minuteman III level. 

A noteworthy sideUght concerning the readiness of 
the Soviet ICBM force ls this disclosure by Secretary 
Reed: 'To bdng the year [1976] to a close, they fired 
more than two dozen strategic mi iles during the 
month of December. We fired one Minuteman. Most 
Soviet ICBM launches are from operational silos. 
USAF launches are from the Vandenberg AFB test 
facility, because Congre s halted tpe Air Force's pro­
posed operational test launches. 

By the early l980s, the total throw weight of the 
Soviet ICBM force will have roughly doubled from 
about 6,000,000 pounds at present lo between 
lO 000 000 and 12,000,000 pounds. This figure tran -
!ates into about 7,000 one- to two-megaton warheads of 
significantly in1proved accuracy deliverable by their 
ICBMs. 

By 1982, the Soviets "are going to be able to walk 
away from us in their ability to attack hard targets," 
in Secretary Reed's view. 

The FY '78 Defense Report is equally blunt: "At 
exactly what point the combj11ation of throw weight, 
MIRVs, high yields and low CEPs will give [the So­
viets) a high kill potential against US Minuteman/ 
Titan ICBMs still remains a matter of uncertainty. 
There can be little doubt, however, that within a de­
cade or less, confidence in the present US fixed ICBM 
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Gr~phs selected from the Defense Department's Annual Report 
and the US Military Posture Statement by Gen. George S. Brown, 
Chairman of the Joint Chiefs of Staff, show basic trends in 
US and Soviet military capabilities. The US leads in helicopters, 
s/rategic bombers, and strategic nuclear weapons bombs. 

forces, as high-confidence, second- trike weapons will 
be seriously eroded. . . . Before the m id -1980s, the 
Soviets could possibly have the capabi lily with a mall 
fraction of their ICBMs, to destroy the bulk of the 
Minuteman/Than force. Whjle this in no way would 
give the Soviets a di arming first-strike, it could create 
a dangerous asymmetry. Since much of the US capa­
bility for controlled, selective responses reside in the 
Minuteman force, it may be desirable to make the US 
ICBM force increasingly mobile." At present, more 
than three-quarters of USAF s ICBMs would urvivc 
3. Soviet sneak attack; by the mid -1980s that fraction 
njght be down to "as few as one-fourth " according 
:o Air Force Secretary Reed. 

The Defense Report sends an unambiguous message 
o Moscow on this score, asserting that if the "life of 
he fix.ed, hard ICBMs cannot be extended, then sta-
1iUty requires both sides to improve their land-based 
orces enough so that they are more difficult to target 
,y the other side. The United States should not accept 

relationship in whlch we must bear the heavier costs 
f alternate basing while the Sovjets are allowed the 
1xury of retaining their fixed JCBMs. Since high a • 
Jracy can be built into mobile as well a fixed sys­
,ms, the Soviet leadership hould be aware that if the 
·nited States moves toward mobility, the Soviets wilJ 
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have strong incentives lo g() mobile as well. ' 1f this 
prophecy turns ul to be correct and is tre sed by the 
new Administration, the lens f billion of rubles that 
went into improving the Soviet CBM force may turn 
ouL to be for naught in terms of buying the Kremlin a 
credible first- trike posture. 

SLBMs 
One of the mo 'l critical clements of the future of­

fonsivc strategic capabi lities of b th the U and the 
Soviet Union is the mix of l BM. and submarine­
launched ballistic mis iles. The USSR s emphasis on 
new I BMs must not be seen as ·lighcing SLBM • and 
their nuclear-powered launch platforms, termed SBNs. 
To the contrary, the Soviet Union is di mantling ome 
of its older obsolete ICBMs to reach the maximum 
number of LBMs permitted under the SALT ceiLing. 
From 1965 to 1976, according to DoD, the Soviets 
increased the number of operational SLBMs from 
twenty-nine to about 800 launch tub • and are expected 
to reach about 880 by the end of FY '78. (The number 
of lCBMs, about 1,550 at present, is cxpec!o..:d Lo hrink 
to about l 450 over the sam~ period .) 

Observable Soviet progrcs • in SSBN/SLBM tech­
nology has been largdy on the side of longer-range 
ballistic sub-launched mis ·ilcs, with tbc submarines, 
according t DoD. only '"becoming slightly quieter,' 
while the missile ranges arc becoming significantly 
longer and the mjssil.es are being Ml R Ved. 

The most advanced SLBM launch r in the Soviet 
inventory is the Della-class submarine. Some of these 
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boats are 450 feet Jong and carry twelve missile tubes; 
a stretched version, 500 feet long, carries sixteen mis­
sile tubes. A completely new design, as large or larger 
than the US Navy's 560-foot Trident currently in con­
struction, may soon enter the operational inventory. n 
1976, the Soviets conducted their first successful flight 
test of a submarine-launched ballistic missile with a 
MIRVed payload. The weapon was fired from the 
Norwegian Sea, and its payload impacted in the Pa­
cific Ocean after covering more than 4,000 nautical 
miles. 

The Soviet Union at present is the world's leader 
in SLBM performance. Its SS-N-8 ballistic missile, 
carried by the nineteen Delta-class SSBNs, has a range 
of "at least 4,200 nautical miles," according to the US 
Defense Department. (The total Soviet inventory con­
sists of sixty ballistic missile-launching submarines now 
in operation or on the ways. Eventually the Soviet 
Union can be expected to reach SALT's ceiling of 
sixty-two boats carrying 950 launchers. The 1972 SALT 
Interim Agreement limits the US to forty-four sub­
marines and 750 launchers.) 

In spite of the USSR's current performance lead 
in SLBMs, two even newer, more capable SLBMs are 
undergoing flight test. Development of these systems, 
which DoD believes will have "substantially improved 
accuracy, better range capability, and better payload 
flexibility," probably will be completed this year. As a 
result, "all or most of the current generation of SLBMs 
could be replaced by tbe late 1980s." 

One of the new designs has been designated the 
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SS-NX-17 and is the first Soviet solid-propellant SLBM. 
Although it uses a post-boost vehicle, it has so far been 
observed with onl.y a single reentry vehicle. This mis­
sile is thought to be a replacement for the SS-N-6 car­
ried by modified Yankee-class nuclear-powered sub­
marines. 

The other new Soviet SLBM is the SS-NX-18, a 
follow-on to the 4,200-nm-range SS-N-8 weapon of the 
Delta-class subs. The SS-NX-18, according to DoD 
analysts, is • liquid-propelled, and has been test-fired 
with two MIRVs. For the time being, the Soviet SLBM 
force does not appear capable of strikes against hard 
targets. That may not be true indefinitely, however. 
The US Navy and agencies of DoD are pursuing the 
FBM (fleet ballistic mi sile) Accuracy Program to give 
SLBMs some "war-fighting," bard-target-kill capability, 
Similar efforts are going on in the Soviet Union. 

Bombers 
Soviet Long-Range Avfation includes a hea~ 

bomber force of about 195 Tu-95 Bear and M-4 Bisor 
aircraft. Some of the Bears can carry air-to-surfao 
missiles, and about fifty of the Bisons are used a 
tankers. In addition, there are about 700 intermediate 
range bombers, mainly Tu-16 Badgers and supersoni 
Tu-22 Blinders. 

The Soviet Union is also deploying an advance 
high-performance bomber, the Backfire. This aircraft 
a variable-geometry wing, supersonic design that 
about two and one half times the weight of SAC 
FB-111 and is about four-fifths as large as the B-1. 
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Soviet military airlift capabilities are growing steadily. A single 
An-22 Cock can carry a 170,000-pound payload. 

Backfire has the flexibility to perform a variety of 
missions, including attacks against the US maiolaod. 
The aircraft's unrefueled combat radius is about 3,100 
nm, and its range is more than 5,500 nm. Unrefueled, 
Backfire could attack all essential US targets and recover 
south of this nation's borders. lf accompanied by a 
tanker force Backfire could cover virtually aU US targets 
and return to Soviet bases. About eighty of these bomb­
ers have been produced and assigned about evenJy to 
Long-Range Aviation aod Naval Aviation. According to 
recent ClA testimony, the current production rate is 
between two and two and a half aircraft per month. 
Tentative CIA estimates envision a total production run 
of about 400 Backfire bombers. 

Caught up in somewhat contradictory assessments 
within the US intelligence community in the past, Back­
fire universally is conceded to have an attack capability 
against the US. "The CIA is saying the aircraft is 
primarily built for a peripheral role ... [against] West­
em Europe, England, China, and the southern reaches, 
[but] it has a capability for an intercontinental mission," 
according to the Agency's Deputy Director for Intelll­
gence. He told Congress that Air Force Intelligence and 
the Defense lnteUigence Agency hold views different 
from those of the CIA on whether or 11ot the Soviets 
built J3ackfire with the intercontinental attack mission 
clearly in mind. AJl branches of the intelligence com­
munity agree that Backfire is jdeally suited for the 
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peripheral and antishipping missions, he testified. Ac­
cording to the CIA, Backfire normally is armed with 
nuclear bombs or two "large" air-to-surface missiles. 
A number of variants have been observed recently, sug­
gesting that it is being modified for electronic warfare 
and other strategic support missions. 

This year's Defense Report confirmed AIR FORCE 
Magazine's disclosure of two years ago that the Soviets 
are working on a follow-on heavy bomber "with greater 
range and payload to replace the aging Bears and 
Bisons." 

Cruise Missiles 
Although Nazi Germany demonstrated the strategic 

importance of cruise missiles (then called "buzz bombs") 
during World War II, the US gave this technology 
low priority after the advent of the ballistic missile. The 
lone survivor i the B-52's Mach 2.0 Hound Dog air-to­
surface standoff missile with a 600-mile range. The 
Soviet Union, by contrast, put greater stock in cruise 
missiles with terminal guidance for naval application. 
The reason, pr bably, is geography and the nature of 
the US target complexes. A the President of Teledyne, 
Mr. Barry J. Shillito, recently pointed out: "The Rus­
sians have considerably more than 300 cruise missiles 
now deployed in submarines. With these missiles they 
can today strike si.xty percent of the US population and a 
large portion of our indu try. It is pertinent to remem­
ber that the US has no defense in existence t counter 
the Soviet cruise missile." Mr. Shillito s estimate of 300 
operational naval cruise mis iles appears to be conserva­
tive and disregards weapon systems of this type deployed 
on the Kiev V /STOL carrier and the Kara guided mis­
sile cruisers. The USSR's inventory of operational cruise 
missiles, therefore, is in excess of 600. 

US cruise missiles need far greater range-between 
J, -oo and 2,000 nm-if they are to reach the bulk of 
Soviet prjme targets from a standoff position . This 
applies especially to sea-launched US cruise missiles. 
The difference in US and Soviet requirements is of 
major politicaJ as well as technological consequence. 
Soviet SALT negotiators insist on outlawing sea­
launched cruise missiles with a range of more than 
600 km primarily because their missiles don t need more 
range. Secondarily, their guidance technology i adequate 
to deliver cruise missiles against cities and large indus­
trial complexes over such a relatively short distance. But 
the Soviets are several years behind the US in self­
contained terminal guidance and, therefore, may be 
deficient in attacking military targets from significantly 
more distant standoff positions. 

The US Navy's Tomahawk cruise missile with 
terminal guidance and a range of about 2,000 miles 
could be deployed at sea or on mobile land launchers. 
According to the Defense Report, "in either mode it 
would bave a high degree of prelaunch survivability and 
would provide aJl-weather delivery capability which 
has excellent collateral damage control characteri tics." 
Its accuracy eventually could be refined so that "many 
'strategic' targets could be attacked with conventionally 
armed cruise missiles," the Report states. The Defense 
Department ordered the Air Force to begin full-scale 
engineering development of a stretched, long-range Air-
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Launched Cruise Missile (ALCM-B) for internal car­
riage by the B-52 as well as of a mobile, ground­
launched variant of Tomahawk; the Navy was ordered 
to continue development of Tomahawk. 

Outgoing Defense Secretary Rumsfeld's Annual Re­
port cautions that "cruise missiles may be tempting 
candidates for arms control, but because of their versa­
tility and the verification issues they raise, considerable 
caution needs to be exercised in how they are treated 
within the framework of SALT." 

Strategic Defensive Forces 

In 1972, the US and the Soviet Union ratified as part 
of SALT I an ABM Treaty that circumscribed deploy­
ment of ballistic missile defenses. The accord initially 
limilecJ. ead1 country to 200 interceptor missiles and 
launchers at two sites, but a protocol in 1974 further 
lowered the limit to one site and 100 interceptors. The 
Soviets deployed and have in operation sud1 a system­
the Galosh ABM. The system consists of four com­
plexes located on the periphery of Moscow. Each com­
plex consi ts of sixteen missile launchers and tw TRY 
ADD radar installations having two large target-acquisi­
tion and four smaller interceptor tracking and guidance 
radars. The interceptor is a multistage missile with a 
range of several hundred miles and uses a nuclear war­
head with a yield of between one and two megatons. 

There are indications that the Soviet Union will 
expand the Galosh system to reach the treaty ceiling 
of 100 weapons. Soviet ABM test firings continue and 
two new designs appear to be under development. 

The US, on the other hand, not only abandoned the 
lead it enjoyed in 1972 by virtue of the Safeguard ABM 
system and halted all work on the Site Defense Proto­
type Demonstration Program, but also deactivated the 
100 missile complex at Grand Forks, N. D., meant to 
protect Minuteman ICBM silos. The only remaining 
element of Safeguard is its Perimeter Acquisition Radar 
(PAR), which is being turned over to USAF for use 
as an ICBM warning and raid characterization radar. 

As a result of the precipitous tilt in ABM capabilities, 
there is growing recognition that this country was duped 
by the Soviet Union. 

The new Defense Report underscores the point: "In 
theorizing about strategic nuclear stability, some 
analysts have postulated that mutual vulnerability is a 
condition of stability-in other words, if each side of­
fered its vulnerable population and industry as hostages 
to the other, neither side would dare to attack. These 
same analysts saw acceptance by the Soviets of this 
premise in their signature of the ABM Treaty of 1972. 
It [is] equally plausible to believe that the Soviets have 
never really agreed to this assumption, and that they 
entered the ABM Treaty either because of severe re­
source constraints or because they feared that, without 
an agreement, US technology over the near term would 
give us continuing and even growing advantage in this 
form of defense." Not surprisingly, the new budget re­
quests funds-some $215 million-for research on ad­
vanced ABM technology. 

The strategic air defense picture is one-sided. The 
Soviets have more than 12,000 surface-to-air missiles 
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(SAMs) in their strategic defense inventory vs. none for 
the US. In addition, the USSR has some 6,000 radar 
sites and more than 2,600 strategic air defense inter­
ceptor aircraft. The number of military personnel as­
signed to Soviet air defen e exceeds 550,000, roughly 
equal to the 1otal USAF personnel strength. 

The key weapon ystems of the Soviet air def n e 
forces (PYO) are the SA-5 Gammon SAMs for long­
range, high.altitude defense· the SA-3 Goa SAMs opti• 
mized for low-altitude point defense; and a large num­
ber- in addition to the 12,000 SAMs dedicated to the 
trategic mission-of tactical SAM system deployed 

throughout the Soviet Union and in Eastern Eur pe to 
augment tbe SA-Ss and SA-3s. 

PVO's all-weather fighters include Yak-28P Firebars 
Tu-128 fiddlers, Su- I I Fishpot-Cs, Su-15 Flagons, 
Mach 7,.5 plus MiG-25A Foxbats, and MiG-23 swing­
wing Fl gger . A follow-on aircraft to the Foxbat is 
expected lo oon enter the PVO's inventory. Backing up 
the 2,600 PYO fighters are some 4,500 fighters of 
Frontal Aviation. 

For the time being, PVO has no significant over-land, 
look-down radar systems comparable to USAF's new 
E-3/\ A WACS; the Mo. s early warning aircraft. a 
modified civilian Tu-114 airliner, does not appear capable 
of detecting and tracking low-flying bombers. 

A vital, though little understood, element of nuclear 
strategy are passive defense measures that increase sur­
vivabmty. Dating back to World War IT and even be­
fore protection f the national and military leadership, 
the Party infrastructure industry and to a lesser extent, 
the population has always been a high-priority concern 
of the Soviet Union. (See February '77 issue, p. 53.) 
Efforts to increase national survivability have accelerated 
markedly since about the time of the 1972 ABM Treaty. 
'They have built dozens of VIP shelters to protect 
thousands of bureaucrats and Party elite. They have 
built thousands of hardened military command posts, 
communications antennas, and associated control facil­
ities-including systems to control the Soviet missile­
firing submarines. They have built dozens of under­
ground grain and petroleum storage bunkers. There are 
hundreds of hardened nuclear weapon storage sites and 
dozens of nuclear production facilities," according to 
Secretary Reed. 

The FY '78 Defense Report assesses Soviet damage­
limiting programs, especially civil defense, in conjunction 
with a Soviet first strike that "could conceivably elimi­
nate most of the fixed US ICBM force, all of the non• 
alert bombers [and perhaps some of the alerts], and all 
of the SLBMs in port. Furthermore, their civil defense 
capabilities could enable them to protect key leaders, 
key facilities, and some of the population from a US 
counterstrike. They would also retain a large residual 
offensive capability that they could either withhold or 
use to attack US population and industry. It is at least 
conceivable that under these conditions, the US second­
strike retaliatory forces would have a much lower dam­
age expectancy. Soviet damage expectancy against the 
United States by contrast would remaiu almost con­
stant." The Defense Report state "the available infor­
mation sugge-sts a strong Soviet interest in damage limi­
tation." 
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The Military Posture Statement concludes that the 
Soviet "shelter program for urban areas appears to be 
designed for the protection of people deemed essential 
rather than for the general populace" and adds that the 
extent and effectiveness of the USSR's civil defense pro­
grams "are unknown to our intelligence community at 
this time." 

The pace and scope of Russia's offensive and de­
fensive strategic programs make it abundantly clear, 
acco rding to the Defense Report, that the Soviets are 
not "interested in lhe more ab tract and simplistic 
th:eories of deterrence but in devel ping their strate­
gic nuclear posture into a serious war-fighting capa­
bility. Mutual a sured de truction a a d sirable and 
lasting basis for a tabJe stra tegic nuclear relati nship 
between superpower has never been accepted by the 
USSR. But Soviet political and mili tary leaders probably 
regard it as reality tJ1at will remain operative at least 
over the next decade." 

General-Purpose Fore es 

Conventional Balance 
The Pentagon's new civilian leaders received on 

January 24 from the Senate's Armed Services Com­
mittee a sobering assessment of NATO, this nation's 
principal military commitment short of nuclear deter­
rence. Issued by Sen. Sam Nunn (D-Ga.) in coopera­
tion with Sen. Dewey Bartlett (R-Okla.), the report 
on "NATO and the New Soviet Threat" says that 
because of NATO's failure to respond to the buildup 
and modernization of Warsaw Pact forces "the alliance 
will become increasingly impotent as a vehicle for the 
collective security of its members." 

The Nunn-Bartlett report questions the central tenet 
of NATO's defense posture, the wisdom of first-use of 
theater nuclear weapons if everything else fails. "Dur­
ing the past several years the Soviets have expanded 
their theater nuclear forces in Europe to the point 
where they may now credibly deter a NATO first use 
of tactical nuclear weapons. The bulk of Soviet tacti­
cal nuclear weapons are more destructive and longer­
ranged than NATO's. They could be used against most 
large European cities. Moreover, the Soviets have, 
to a much greater extent than NATO, organized and 
equipped their conventional forces to continue to oper­
ate and fight on a nuclear battlefield. In sharp contrast, 
the comparative short reach and low yield of most of 

MiG-23 Flogger represents the new breed of offensive, long-range tactical fighter capable of delivering nuclear weapons. 
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NATO's tactical nuclear weapons would restrict their 
employment primarily to NATO territory, particularly 
if NATO conventional forces have been driven deep 
into the rear of Germany. As one knowledgeable Ger­
man recently remarked, 'During the past eighteen 
monthi;, NATO has played five war games, and my 
country has been defended five times and destroyed 
five times.' " 

JCS Chairman Gen. George S. Brown's FY '78 Posture 
Statement says the USSR has "significant numbers" of 
nuclear-armed missiles and rockets-tactical, peripheral 
attack, and ICBMs-for launching an attack on the 
Eurasian continent that could provide "a significant re­
inforcem-::nt of their offensive operations in Europe." 
Also the Soviets have continued "active trainfog in 
nuclear delivery techniques with the tactical aircraft 
assigned to Frontal Aviation. The mo t frequently u ed 
aircraft on nuclear deUvery training missiu11 • are 
MiG-21 Fishbed-Js, -Ks, and -Ls; Su-7 and Su-17 
Fitters; MiG-23 Floggers; and various medium-range 
bombers. The Su-19 /Fencer is expected to be an ex­
cellent aircraft for this type of mission," according to 
General Brown. The MiG-25 Foxbat-8 appears capable 
of nuclear air-to-ground delivery al o. 

According to the Defen e Report, 'Out of the 
4,400,000 people in their armed forces, the Soviets 
maintain a generaJ-purpose capability of about 
2 l00,000 [not counting 450,000 border guards and 
internal security units of an es entially mmtary char­
acter and some 6 800,000 Reservists with active duty 
during the past five years]. ... Last year, the num­
ber of Soviet divisions was estimated to be 168. li!ow 
that total is believed to be over 170. Soviet Frontal 
Aviation remains at roughly the same size as last year, 
with about 4,600 tactical fighter and bomber aircraft. 
Most of the approximately 500 Badger/Blinder 
medium-range bombers could also be used for con­
ventional operations . ... Soviet trategic airlift bas 
continued to expand teadily . . . . [They] can currently 
lift better than fifty percent more cargo t a range of 
2,000 nautical miles ' than a decade ago. 

The Pentagon sees evidence of major adjustments 
in Soviet general-purpose force doctrine vis-<1-vis NATO 
a well as China. In place of an exclusive orientation 
toward fighting a hort war of rapid maneuver (blitz­
krieg), the Soviets are developing the capabilities es­
sential for sustained operations. Thi development pulls 
the rug out from under NA TO' · theory that if a So­
viet attack could be held for a few day their forces 
would run out of supplies: 

This change in doctrine is reflected also by the evo­
lution of Soviet Frontal Aviation, according to the 
Defense Report : "Wherea a large number of the tacti­
cal aircraft are a signed to unit with a primary mis­
sion of air defense, most of these, a well as the ground 
attack fighters and the tactical bombers are suited 
and train for offen ive perations. Increasingly, the 
force can deliver bomb tonnages as far west as the 
United Kingdom. The late-model Fi hbed and new 
Fitter Floggers, and Fencers- with substantially im­
proved range, payload, avionic · and E M capabili­
tie ~ are adding to the flexibility , reach, and power 
of the force ... . The Soviets give evidence of develop-
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ing an ottens1ve capaoiiity in {Ill! air wi1i\.Oi1 UUJ \,\JUl­

plement the growing agility of their ground forces." 
Not counting some 3,000 tactical training aircraft 

and the 2,600 fighters assigned to PVO, the Soviet 
Unions tactical aircraft inventory-fighter, attack, in­
termediate-range bomber, and reconnaissance aircraft 
-numbers slightly more than 5,000 aircraft, accord­
ing to the Military Posture Statement. In addition, 
there are "several hundred" armed assault Hind heli­
copters. 

The Soviets, General Brown asserts, are comple­
menting their growing arsenal of modern, multimis­
sion tactical aircraft with "improved air-to-air missiles, 
a [new) family of tactical air-to-surface missiles, and 
bombs. The improved penetration capabilities of the 
new aircraft coupled with these weapons will greatly 
increase the potential effectiveness of each tactical air 
sortie." /\s o. result, the Posture Statement .,;11ggests, 
the strategic bomber force of Soviet Long-Range Avia­
tion, heretofore expected "to carry the main burden of 
an attack on Western Europe," can now be augmented 
by Frontal Aviation, "especially in escort and defense 
suppression roles." 

The Statement stresses the importance of the Back­
fire bombers assigned to Long-Range and Naval Avia­
tion by improving "the ability of these forces to 
survive NATO's air defenses, particularly at low alti­
tudes. . . . When viewing the role of the Backfire in 
an attack on Western Europe, the Soviets are seen to 
be developing new alternatives in their ability to at­
tack . . . with improved conventional munitions as 
well as with nuclear weapons." 

The job of Soviet Frontal Aviation is aided signifi­
cantly by massive mobile air defenses, which, accord­
ing to General Brown, "provide improved low-altitude 
point and limjted low-altitude area protection as well 
as comprehensive coverage at other operational alti­
tudes. This organic ground force tactical air defense 
capability .. . will lessen Soviet dependence on air­
craft for air defense and free some counterair fighters 
for other missions." 

Land Warfare 
It is in the area of land war, Dr. Currie's Report 

to ongress asserls, "that I am most immediately and 
urgently concerned. The Soviets have mounted a 
modernization program of unprecedented magnitude. 
In many cases they are widely deploying technology 
now for which we will not have roughly comparable 
counterpar~s until the early to mid-1980s .... Theiri 
new capabilities aggregate to a revolutionary change1 
in land warfare." 

Dr. Currie cited new attack/assault helicopters, in­
fantry combat vehicles, self-propelled artillery, the 
new T-72 tank, mobile multiple rocket launchers, and 
long-standoff, precision-guided antitank weapons as 
typifying Soviet land warfare modernization. Striking 
technological progre s i coupled to massive deploy­
ment. With the exception of helicopters, the Soviet 
Army weapons invt!ntory and average annual produc­
tion rates outnumber the US. Soviet artillery produc­
tion is eight times that of the US, on top of an inven­
tory lead that already is almost four to one. 
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The USSR's tank inventory of 45,000 is four and a 
half times that of the US; Soviet armored personnel 
carriers and fighting vehicles number between 45,000 
and 55,000, while the US total is 22,000. In both in­
stances, current production rates favor the Soviet Union, 
by a ratio of about six to one and three to one, re­
spectively. The Soviet Union clearly leads in both of­
fensive and defensive chemical warfare capabilities. 

The Chinese Connection 

Of the Red Army's 170-plus divisions, forty are 
deployed on the Sino-Soviet border. According to 
US government analysts, between ten and fifteen 
percent of the USSR's total defense budget goes to 
maintain military forces and capabilities directed 
against the People's Republic of China (PRC). The 
US defense effort and force levels are based on 
the assumption that the Sino-Soviet rift and the 
resultant drawdown of Soviet strategic and tactical 
forces will continue. But this assumption must be 
reexamined in the context of the political changes 
brought on by the death of Chairman Mao Tse-tung 
last year. The Soviet Union, by word and deed, 
gives evidence of seeking reconciliation and prob­
ably is working behind the scenes to turn the cur­
rent power struggle among Mao's heirs to its ad­
vantage. Three distinct possibilities suggest them­
selves: Continuing confrontation; rapproachement 
of the Communist giants; political breakup of the 
PRC leading to factionalism typified by the "war­
lord" era of China's past. 

From the US point of view, the second case 
clearly would be the "worst case," with Moscow 
and Peking making common cause militarily. If the 
third condition were to obtain, China would cease 
to be a military "threat" to the USSR, and additional 
Soviet forces could be assigned to the Warsaw 
Pact to further tilt the balance against NATO. 

Outgoing Deputy Defense Secretary Robert Ells­
worth, DoD's ranking intelligence executive, told 
AIR FORCE Magazine that evidence available to 
the US suggests the present internal turbulence 
and uncertainties are "far less" severe than during 
the so-called Cultural Revolution and, therefore, 
not likely to lead to disintergration of China's cen­
tral power structure. 

On the other hand, he said the new Chinese 
leadership appears to be "less ideological and more 
pragmatic" than Mao in terms of considering 
changes of China's relationship with the Soviet 
Union. Peking is not likely to seek reconciliation 
with the USSR unless this "becomes the thing to 
do" because of doubts about the "steadfastness 
and reliability of the United States" in the role of a 
world power and of a counterweight to the USSR. 

China, he predicted, will make a critical assess­
ment of the Carter Administration "in this regard 
very quickly, probably within 180 days." If Peking's 
reading of US policy causes a rapproachement 
with Moscow, the c0nsequences to the military 
position of the US and NATO would be "very sig­
nificant," Secretary Ellsworth predicted. 

AIR FORCE Magazine / March 1977 

General Brown's Posture Statement concedes that the 
Soviet/Warsaw Pact forces "are the be~t equipped and 
prepared forces in the world to employ chemical weap­
ons and to operate under chemical, biological, ·and 
radiological (CBR) warfare conditions." The Defense 
Report finds the Soviets "regard chemical capabilities 
as an integral part of their offensive war-fighting capa­
bility" and would readily employ these weapons if in 
so doing they could gain "a significant tactical ad­
vantage." A large, well-trained, and well-equipped 
CBR organization is organic to the Warsaw Pact force 
structure down to the regimental level. "A variety of 
delivery systems and chemical agents for use against 
any tactical target in the battle area is available to 
front commanders," according to General Brown. In­
creasing numbers of combat and combat-support vehicles 
with integrated CBR protection systems are appearing 
throughout the Warsaw Pact forces, according to the 
Military Posture Statement. 

Maritime Threat 
"The Soviet maritime threat constitutes a substantial 

and growing challenge to the United States and its free 
access to the seas the FY '78 Defense Report asserts. 
No longer limited to coa tal defense the Soviet Navy is 
now a blue-water force that can project Russia's military 
might effectively and visibly on a global scale. The 
Soviet Navy has the world's largest and most versatile 
arsenal of naval guided missiles; 228 major surface com­
batants (including a new missile ASW carrier and 
twenty-one missile cruisers); the world's largest attack 
submarine force of 188 active submarines (thirty-six are 
nuclear powered)· more than 600 patrol boats; and a 
competent shipbuilding industry with fifteen shipyards 
involved in production and overhaul. 

According to CIA's January 1977 assessment, Soviet 
investment in general-purpose forces, defined as all 
ground, tactical air, naval, and mobility (airlift and 
sealift) forces, exceeded that of the United States by 
one-third during 1976. 

Space and Technology 

Space 
There is consensus that the US enjoys a broad lead 

in space technology and the utilization of space for such 
critical support functions as early warning, command 
control and communications, pinpoint navigation, data 
relay, and near real-time target acquisition. But there are 
two exceptions. One involves the Soviet Union's deploy­
ment of nuclear-powered radar satellites used to main­
tain around-the-clock surveillance of the US Navy's 
carriers, presumably in hopes of rapidly neutralizing 
them in case of conflict. No such US satellites exist as 
yet. 

The other Soviet space lead involves weapons. Be­
cause of this nation's far greater reliance on space sys­
tems the Soviet push toward broad space warfare 
capabiUties is of major importance. 

General Brown reports in the Military Posture State­
ment that the "Soviet Union has continued to pursue 
extensive research and development and a renewed test­
ing effort in space warfare as an integral element of 
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their mihtary ctoctnne. 1n . . . -pat.:e wc:c1pu11 '-rtpaL;:1~, .-, 
they are ahead and are likely to continue to lead for the 
next several years." 

As military dependence on space grows the Defense 
Report asserts, ' the loss of key space systems could 
materially influence the outcome of future conflicts .... 
The re urgence of Soviet antisatellite te t activity indi­
cates that the Soviets have undertaken a broad-based 
program to develop the capability to interfere with the 
operation of our satellites at all altitudes. • 

The new budget request allocates more than $120 
million to focrease the US space defense capability and 
to "signal. our commitment to protect US space-based 
assets and ensure the US has the capabllity to operate 
effectively in a hostile space environment.' The impor­
tance of survival of early-warning satellites to this 
nation's fixed-based ICBM force is pervasive, a fact that 
presumably spurs the USSR s satellite killer (ASA T) 
program. Four ASAT tests took place last year. 

Development of Soviet space war-fighting capabilities 
is all the more destabilizing because the USSR is less 
dependent on space-based military systems than is this 
country. Some important Soviet command control and 
communications (C3) systems rely on or are backed 
up by sophisticated over-the-horizon communication 
technology involving the high-frequency (HF) band­
width and thus avoid the intrinsic vulnerability of satel­
lite communications networks. This Soviet approach is 
not without pitfalls however. Communications of this 
type are susceptible to countermeasures. Secretary 
Ellsworth therefore, recommends developing US 
countermeasures that could impair global Soviet naval 
operations in a major way. 

Some 3,000 tac//cal trainers are in the inventory of the 
Soviet Air Forces. Shown here is the Yak-28U Maestro. 
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The Soviet leadership is committed to assuring "that 
the USSR triumphs over the US in the crucial struggle 
for military-technological supremacy. ' DDR&E s FY '78 
Report states that the Soviets appear to be sustaining 
the world's greatest effort in basic and applied science 
and have coupled that effort to the largest work force 
in military research and development. ... We estimate 
that over the years 1970 to 1976, Soviet R&D scientific 
and engineering manpower i11creased from 600 000 to 
830,000 .... We have no direct knowledge of the fraction 
of the total Soviet R&D work force tl1at is engaged in 
military work, but I believe that this portion must be 
greater than half. If this surmise is indeed valid then the 
addition to !'he Soviet military R&D work force that has 
taken place in the 1970s is about equal to our total 
defen e-supported R&D work force, and their total 
military R&D manpower i now three times ours.'' 

The focus of Soviet military R&D is on the develop­
ment of technological. breakthroughs "which could shift 
the military balance in their favor, ' according to the 
Defense Report. Of particular concern in this regard, ac­
cording to Dr. Currie, are intensive, high-risk efforts in 
the areas of: 

• Ballistic missile and strategic air defense. 
• Antisubmarine warfare. 
• Directed energy weapons. 
• Antisatellite warfare and the use of space in sup-

port of military forces. 
• Electronic warfare. 
• Long-range radar surveillance. 
In his comments on directed energy weapons, Dr. 

Currie reported: "We know few technical details of the 
Soviet programs but the scope and degree of commit­
ment of their interests in these weapons of the future 
is quite large, as judged by tl1eir investments .... There 
was an increase in the size of Soviet facilities that we 
know to be engaged in high-energy laser R&D [and] 
there are indicators which point to Soviet interests in 
particle beam technology which may have advanced 
weapon applications.'' 

This years Defense Report culminates in a cautious 
prophecy of patterns the USSR can be expected to con­
tinue in the future. 

They jnclude: 
"-strengthening its already formidable nuclear and 

conventional military forces: 
"-seeking to expand its influence by manipulating 

local tensions and conflicts, particularly in the Third 
World; 

"-offering political support and various forms of · 
military assistance to exploit opportunities to divide the 
Western alliance system; 

"-seeking to neutralize Western military advantages 
in areas in which Soviet and Western policies are in 
contest; 

"-pursuing arms control initiatives that wil1 enhance 
their secmity support their military and political objec­
tives, and stabilize the military balance at levels favor­
able to the USSR." 

Secretary Rumsfeld suggested an antidote that 
Moscow should heed: "We will not be outmaneuvered; 
we will not be outlasted; we will not be intimidated.'' ■ 
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Soviet Aerospace Almanac 
In the Soviet view, war is not only thinkable but fightable 
and winnable. This thought underlies the basics of ... 

Soviet Military 
Doctrine 

BY LEON GOURE 

I N A PRESS conference on September 27, 1976, then US 
Secretary of Defense Donald Rumsfeld remarked 

that "a reasonable person ' looking at the Soviet missile 
buildup and civil-defense program would have to come 
to the concl.usion that the Soviet Union "is clearly 
striving to not be on the losing side in the event of a 
war with the US. Soviet spokesmen put their intentions 
more positively. They assert that one of the "main 
directions" in Soviet military development is the "elab­
oration of a military doctrine expressing the state's 
official views on the nature of a potential war and the 
conditions and means of ensuring victory" in any war, 
including an all-out nuclear conflict. Indeed, according 
to the former USSR Minister of Defense and Politburo 
member Marshal of the Soviet Union A. A. Grechko, 
"The fundamental importance of the military content 
of Soviet military doctrine consists in ensuring the com­
plete defeat of any aggressor .... " 

The New World Order 

Soviet military doctrine is based on the fundamental 
premise that the interests and objectives of the two op­
posing systems-the Communist and the Capitalist­
must remain "irreconcilable." By virtue of the "laws 
of class struggles," they are locked in an unrelenting and 
unavoidable "savage" rivalry as the new wmld order, 
led by the Soviet Union, seeks to replace the old led 
by the US. 

In line with thjs "very acute struggle" of the two op­
posing systems, the Soviet Union considers it a "sacred 
duty" to support the global revolutionary and nationaJ­
liberation process and '' the just liberation wars against 
imperialism " while shielding these movements from 
Western military intervention. Their support has been 
described by Politburo member M. A. Suslov as "one 
of the paramount principles of Soviet foreign policy " 
and is said to be "one of the most important manifesta­
tions of the external function" of the Soviet Armed 
Forces. 

Although the detente which the West is said to 
have been forced" to accept as a consequence of the 
growth of Soviet military might reduces somewhat the 
danger that the "inevitable social changes' in favor of 
communism in the free world will result in a war be­
tween the superpowers, it is, nevertheless expected that 
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the West will resist Communist encroachments. Conse­
quently, the Soviet line is that "the threat of war will 
remain so long as imperialism exists." Thus, even while 
taking cred.it for the successes of t11e Soviet "peaceful 
coexistence" policy Communist Party Secretary L. I. 
Brezhnev warns lhat it is realistic to expect that "wars 
and acute international crises are far from being a matter 
of the past," and that "it would be extremely dangerous" 
if the public came to believe that the " threat of war 
has become illusory." The Soviets insist that modern 
war, for all its potential destructiveness, remains, none­
theless, an essential instrument by which a state can 
achieve its class aims. War, therefore, is ' thinkable." 

Soviet View of 
Mutual Assured Destruction 

In the pursuit of its global objectives and in efforts 
to shift the "correlation of world forces" in its favor, 
the Soviet Union takes the position that its security and 
foreign-policy interests cannot be met by a balance of 
power or nuclear parity with the US. Such a balance, 
Soviet spokesmen argue, is not only inherently unstable 
for political and technological reasons, but, above all, it 
is intended to paralyze Moscow's ability to support 
global revolutionary and national-liberation struggles 
and to "maintain and strengthen reactionary regimes." 
Furthermore, deterrence based on mutual assured de­
struction lacks credibility and political utility because 
"no strategy that is in any way reasonable can set as 
its objective the crushing of an opponent at the cost of 
one's own destruction. Thus, the Soviet leadershlp be­
lieves it will be able to pursue its global objectives with 
minimum risks when the US is "compelled" to reckon 
with Soviet military might and the 'possible conse­
quences of a missile-nuclear war' for US survival. 

The logical conclusion the Soviet Union draws from 
these premises is that it requires not only a highly cred­
ible deterrent but a capability to successfully wage 
war at any level in the event deterrence fails due to 
miscalculations or irrational Western responses to So­
viet challenges. Rather than distinguish between these 
two requirements, the Soviet position is that an effec­
tive war-fighting war-survival, and war-winning capa­
bility also provides the most credible form of deterrence. 
It is asserted that the level of Soviet military power 
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must be such that any potential aggressor realizes in 
advance "the failure of bis political and military · a.ims 
in the military action" he is contemplating, and, ii war 
breaks out, Soviet capability "to decisively crush any 
aggressor.' 

This means, first of all, thnt the Soviet Union should 
seek to attain military superiority over its prospective 
opponents. This superiority is needed not only be­
cause Soviet foreign-policy successes are said to be "im­
possible" without the "continuous strengthening" of 
Soviet military power, but also because, as Marshal 
Grechko pointed out, " the greater the combat ability 
of the armed forces of our country, the more powerfully 
they are equipped, the better the personnel are trained, 
the more peace there will be on earth." 

In other words, military superiority is the best and 
most desirable precondition for the attainment of Soviet 
foreign-policy objectives without war with the West. 
Consequently, it is claimed that "the military-techno­
logical policy of the CPSU [Communist Party of the 
Soviet Union] is directed toward creating· and maintain­
ing superiority of the socialist countries" over the West, 
and that the ongoing growth of Soviet industry and its 
qualitative improvements "will aJiow the Soviet Union 
to systematically strengthen its defense capability" even 
further, while "reducing to naught" US attempts to 
favorably change the "correlation of world forces." 

According to the Soviet view, even though the US 
is now restrained by the awareness of its vulnerability 
to Soviet nuclear strikes, an unexpected war is still 
possible. Therefore, the Soviet Armed Forces and the 
country as a whole must be in a constant state of l1igh 
combat readiness " to deal a crushing rebuff to any ag­
gressor and to defeat him at any moment." The require­
ment for waging war at any time serves to justify 
Soviet concern for quantitative weapons superiority 
because the Soviets argue, the experience of World War 
II proved that failure to deploy enough types of criti­
cal weapon systems while waiting for more advanced 
models can have very adverse consequences at the out­
break of a war. 

Victory in Nuclear War 

Of particular significance for Soviet military doctrine 
is the concept of ensuring victory in any war. The So­
viets accuse the West of denying the feasibility of victory 
in a nuclear war, and view it as "profoundly erro­
neous and harmful." It is tantamount to denying the 
correlation between politics and war and that wars are 
determined by their political aims, irrespective of the 
weapons employed. Nuclear weapons, they contend, 
en11ance the role of policy because they are an "im­
measurably more effective means of struggle" at tl1e 
disposal of state policies. Thus, the Western views on 
nuclear wars and the impossibility of victory in them 
are said to be fotended to paralyze the revolutionary 
process and deny the role of force in it. 

More importantly, achieving victory must be a con­
comitant part of a war-fighting doctrine and capability, 
and provide the Soviet rationale for more than a mere 
deterrence posture. Furthermore as was noted earlier, 
the Soviet view holds that a no-win deterrence capability 
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is neither credible nor stable, or politically useful, be­
cause, short of a direct attack on its territory, no country 
can rationally or credibJy threaten another with war at 
the risk of its own assured destruction. The consequence 
of such a US deterrence doctrine and posture, Soviet 
spokesmen claiw, i that the US is unable to use its 
"huge military potential" to attain its "military-strategic 
or political goals, whether regional or global, as this 
holds out the threat of its own destruction." By contrast, 
Moscow asserts that its armed forces are and will con­
tinue to be "an effective factor promoting the develop­
ment of progressive social processes" around the world. 

Categories of War 

Officially, the Soviets recognize two categories of war: 
local and global. Local wars are waged within a limited 
territory by a limited number of participants, and with 
limited forces or means. Such wars may be fought with 
conventional forces only, or may escalate into nuclear 
conflicts. Soviet spokesmen warn, however, that resort 
to theater nuclear weapons greatly increases the likeli­
hood of further escalation into global nuclear conflict, 
especially if the superpowers are involved. Of course, 
a major purpose of such Soviet warnings is to deter 
US intervention in local conflicts and "civil wars be­
tween antagonistic classes.' 

A world war can begin with the use of conventional 
forces or the escalation of a local war, or it may be 
initiated by a nuclear surprise attack by one superpower 
on the other. Soviet military doctrine devotes particular 
attention to warfare at any level and ascribes to it cer­
tain characteristics: IL will be a "decisive" collision of 
the two opposing blocs and have an unlimited character 
since the war aims of each side will be the "total defeat ' 
of the other. It will be a conflict of two coalitions and 
will be waged on a global scale. No matter how the war 
begins, it will be waged with the "main means of armed 
struggle"-nuclear missiles-although some combat op­
erations may be conducted with conventional weapons. 
Even though it will be possible at the outset of the war 
to destroy "important objectives and entire regions of 
the warring sides by direct strikes with nuclear means," 
the war, nonetheless, may become protracted, and even­
tually require the combined efforts of all branches and 
services of the armed forces to achieve final victory. 

Given the scope and destructiveness of such a war, 
victory will be impossible without the reliable protection 
of the country and its economy, and the political and 
psychological preparation of the armed forces and of the 
entire population so they retain the will to fight and 
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The Soviet Union continues to systematically strengthen its 
ocean -going and theater wa r-making capabilities . Above, a 

Kashin -class guided missile destroyer. Right, forty- tive -mile­
range, surface -to-surface Frog-7 missiles that equip most 

Warsaw Pact nations are paraded through Red Square. 

win under the most difficu lt circumstances. Finally a 
fulure war will impose new demands on troop initiative 
and command and control becau e of the dynamic and 
fluid nature of military operations. 

First Strike Paramount 

Soviet military doctrine emphasizes the primacy of 
the offensive and enhanced importance of surprise in 
any future war. Only an unrelenting offensive includ­
ing nuclear strikes, can achieve the complete defeat of 
the enemy in a short time and the occupation of his 
vital territori.es. Nuclear missiles, Marshal Grechko 
pointed out, are especially suited to a surpri e attack 
which can place the opponent in a difficult and unequal 
position, and radically alter the correlation of forces in 
favor of the attacker. 

In the Soviet view-all other factors being equal­
surprise, whether strategic or tactical, is the sine qua 
non of military success. Because of the grave conse­
quences of a sw-prise attack and the Soviet Union s ex­
perience with it in World War II, Soviet spokesmen 
never tire of repeating that it is strategically wrong to 
allow the enemy to deliver the first strike on ones 
own territory. The Soviet Union must always be ready 
to "thwart" such an attack by a preemptive strike of its 
own. The Soviet Union must always be in fu ll readiness 
to "foil [the enemy's] criminal intentions at their in­
ception." 

In consideri ng the requirements for fighting and win­
ning an all-out nuclear conflict Soviet leadership has 
developed a logical and comprehensive doctrine and 
posture. "Victory" in an intercontinental nuclear war 
is defined as the survival of the Soviet Union as a nation, 
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with superior military and economic power to ensure a 
faster rate of recuperation and the ability to impose its 
will on the US. 

In order to sat isfy this objective, Soviet military doc­
trine envisages a strategic package consisting of a supe­
rior first-strike counterforce capability and effective active 
and passive defenses to deal with the retaliatory attacks 
of the enemy's surviving strategic forces . For this rea­
son, the Air Defense Forces and the USSR Civil De­
fense are considered to be integral parts of the overall 
Soviet strategic and war-fighting posture.s. • They are 
said to be factors of "great strategic significance in as­
suring the viability of the state " and its ability to 
achieve ultimate victory. For example the Soviet view 
of the relationship between strategic offensive and de­
fensive system was expressed in 1974 by Colonel Gen­
eral A. T. Altunin, the USSR Chief of Civil Defense 
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and a Deputy Minister of Defense: "While the Armed 
Forces take as their objective to prevent the use of de­
structive means against the rear of the country by the 
destruction of the attack weapons or the interception of 
the weapons on their way to their targets, Civil De­
fense, by carrying out protective measures and the 
thorough preparation of the popuJation, seeks to achieve 
the maximum weakening of the destructive effects of 
modern weapons." 

Counterforce a Basic Concept 

Counterforce, in Soviet military doctrine, is a basic 
concept in planning strategic and theater operations. 
According to Marshal Grechko, the Soviet Strategic 
Missile Forces "are intended for the destruction of the 
enemy's means of nuclear attack, his large troop for­
mations and military bases,' destroying his defense 
industry, disorganizing his governmental and military 
command and control, and paralyzing the operations 
of his economy and transportation. Strikes by the Stra­
tegic Missile Forces will be reinforced by SLBMs from 
Soviet missile-carrying submarines. At sea, the Soviet 
Navy wiJI try similarly to preempt enemy strategic at­
tacks by attempting to destroy hostile missile-carrying 
submarines and aircraft carriers. The Soviet Navy must 
be prepared, as its Commander in Chief, Fleet Admiral 
S. G. Gorshkov, and other Soviet naval leaders have 
emphasized, to "decisively cut off aggression from the 
sea," and thereby "significantly" weaken the "enemy's 
nuclear strikes upon the territory of the Soviet Union." 

Soviet doctrine also calls for preemptive strikes on 
enemy nuclear weapons and their means of delivery in 
the theater as well as on large troop concentrations 
and surface fleets in order to facilitate the breaching 
and overrunning of the enemy's ground defenses. As a 
rule, nuclear weapons are described as constituting the 
"main firepower" of the Soviet Ground Forces. It is 
acknowledged that the success of these various opera­
tions will depend in a large measure on timely recon­
naissance and surveillance of enemy forces, while 
denying such information to the opponent and on an 
effective capability to conduct electronic warfare. 

Soviet military doctrine is less explicit concerning 
conventional war. Here, too, however, the emphasis is 
on surprise, rapid concentration of superior forces, and 
dynamic and relentless offensive operations. Their doc­
trine stresses night assaults; massed air and artillery 
strikes to breach the enemy's defenses allowing exploita­
tion by armored forces; extensive use of air assault 
and airborne forces in the enemy's rear; and destruction 
of his airpower, artillery, troop concentrations, airfields 
ports, transportation systems and so on. 

Employment of Airpower 

Airpower plays an important role in both conventional 
and nuclear doctrine. Soviet strategic and naval Jong­
range aviation, armed with air-to-surface mi sites, will 
deliver strikes on ground targets in the enemy's country 
and on his ships at sea and in port. Naval aviation will 
play a major role in locating and attacking enemy mis-
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site-carrying ships ana aircrait carrit:n,, i11Lt:a1'1I.:.~li,g :;~~ 
lanes, and providing support and protection for antisub­
marine warfare operations. In the theater, attention is 
devoted to "sudden massive air strikes" by Frontal 
Aviation at the war's beginning to inflict "decisive , 
damage" on the opponent as well as to provide effec­
tive support and cover for advancing ground forces. 
Soviet spokemen also note the growing role of heli­
copters in air assault operations and as gunships. 

In contrast to the US the Soviets emphasize the 
role of fighter aircraft in defense against the US bomber 
and fighter-bomber threat. The Air Defense Forces are 
said to be constantly developing new means and methods 
to defeat not only the existing, but the "prospective" 
enemy air attack capabilities, including cruise missiles. 
Although restricted by the Antiballistic Missile (ABM) 
Treaty with the US, the logic of Soviet military doc­
friue should be expected to promote continuing Soviet 
interest in an effective ABM capability. 

Soviet planners claim to take into account what they 
describe as this country's greater vulnerability to attack 
as compared with the USSR. US vulnerability is a resuJt 
of the concentration of population and industry in a 
few regions, which is said to make strikes by high-yield 
nuclear weapons especially effective; the absence of 
significant US civil-defense measures; and US depen­
dence on overseas sources of strategic materials. 

Technological Surprise 

While claiming some degree of military superiority 
over the West, Soviet military leaders recognize that the 
USSR is now in a qualitative arms competition with the 
US. They express concern over the rapid obsolescence 
of their weapon systems and the possibility that the US 
may attempt to achieve qualitative arms superiority, 
thereby becoming less deterred by Soviet mjlitary power. 
At the same time, they assert that the Soviet Union is 
preparing for a "qualitative leap ahead" in weapons 
development. .Frequently discussed are the advantages 
of "technological surprise" against which "no counter­
measure can be created in advance." 

Meanwhile, the massive Soviet military R&D program 
and the improvements in Soviet industrial-technological 1 

capabilities are said to create the ' necessary prerequi­
sites" for further strengthening Soviet military might. 
Particular mention is made of improvements in the 
"technical qualities,' flexibility and accuracy of mis­
siles· strike capabilities of strategic and tactical aviation; : 
and effectiveness of the Air Defense Forces, antisub­
marine warfare, and civil defense. Emphasized above 1 

all are advances in command control and communica­
tion, the integration of combined arms combat capa­
bility, and combat readiness. 

"Our achievements in all fields of military construc­
tion," states the May 1976 issue of the main party­
military journal, Communist of the Armed Forces, 
"must be considered merely as a preliminary step in the 
further upgrading of the combat might of the Armed 
Forces." The Soviet leadership remains clearly com­
mitted to its goal of achieving superior military power 
and a credible war-fighting capability. ■ 
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The MiG-25 Foxbat, flying at three times the 
speed of sound above 80,000 feet, represents a serious potential 
threat to the sovereignty of friendly airspace. 

There is one proven way to beat it! 

r- The F-14 Tomcat/Phoenix missile combination is the only con­
sistently successful counter to this type adversary. 

F-14/Phoenix ... First in Air Superiority 
(where second-best is last) 

BETH PAGE, NEW YORK 11714 



The command structure of Soviet Armed Forces knits milltary and political 
leadership Into a seamless fabri~. The differences between US and Soviet 

military organization at the top level, and the Implications of Soviet 
centrallzatlon of authoritY., 1r'leetl to be understood by US policy-makers. 

' ~ 

The Soviet 
High Command 

8Y HARRIET FAST SCOTT 

T AST year, for the first time:: irl a decade momentous 
.a. changes were made in the Soviet high command. 
These changes will have far-reaching implications for 
the new US Administration as it prepares for SALT II 
and Mutual Balanced Force Reduction negotiations and 
for other defense-rela ted agreements the West may hope 
to negotiate with the Soviet Union. 

On May 7, 1976, Leonid II ich Brezhnev, seventy­
year-old General Secretary of the Communist Party of 
the USSR, was promoted to Marshal of the Soviet Un­
ion. This was the first promotion to five-star rank since 
1968. The announcement referred to Brezhnev as also 
being Chairman of the Council of Defense. Just ten 
days earlier, Dmitriy Fedorovich Ustinov sixty-eight, 
the Soviet arms production genius of World War II, 
had been designated Minister of Defense, succeeding 
the late Marshal A. A. Grechko. Ustinov, newly pro­
moted to General of the Army in April 1976, wa again 
promoted in July to Marshal of the Soviet Union, the 
same rank as Brezhnev. 

Nearly twenty years earlier, in October 1957 Brezh­
nev and Ustinov had stood side by side in an under­
ground command post as Sputnik-1 was launched. Both 
had been assigned by the Central Committee of the 
Communist Party to work on the Soviet missile and 
space program, using all available means to ensure So­
viet success. Their rank of Marshal of the Soviet Union 
has been well earned. 

The promotions of Comrades Brezhnev and Ustinov, 
combined with references to the Council of Defense-a 
body heretofore kept secret-have aroused considerable 
interest in the West about the nature of the Soviet 
high command. Attention again was focused on this 
structure on January 8, 1977, when four-star General 
of the Army V. G. Kulikov fifty-five, was moved up 
from his posit.ion as Chief of the General Staff to the 
number two position in the Ministry of Defense­
Commander in Chief of the Warsaw Pact Forces-re­
placing the late Marshal I. I. Yakubovskiy. 

The important Chie( of the General Staff position 
was given to General of the Army N. V. Ogarkov, 
fifty-nine, the extremely successful Soviet negotiator 
during SALT I. A week later, on January 15, 1977, 
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both Kulikov and Ogarkov became Marshals of the 
Soviet Union. Kulikov and Ogarkov graduated in the 
same class 1959, from the Academy of the General 
Staff while it was under the wing of Marshal V. D. 
Solrnlovskiy. •While they were students the Academy 
was involved in what the Soviets now call the "rev­
olution in military affairs," which culminated in the 
adoption of a new military doctrine in 1960. 

Much is written in the United States about deterrent 
concepts of mutual assured destruction and selected 
nuclear options, and about arms control, and related 
subjects. The utility or disutility of these concepts is 
directly related to probable Soviet reactions which must 
be understood and analyzed . That requires detailed 
knowledge of Soviet decisron-making bodies, both in 
peace and in war. There also must be an understanding 
of how the military command and control system ac­
tually works. Studying the Soviet high command is one 
key to this understanding. 

The Soviet high command today consists primarily 
of three bodies: The Council of Defense, the Main 
Military Council and the General Staff. Attached to 
them are such other agencies as the Military Industrial 
Commission and the General Staff's Scientific-Technical 
Com.mitt . The three main bodies, starting with the 
Council of Defense, have virtually complete control 
over the military-economic direction of the Soviet state. 
They are not constrained by the division of power that 
exists in the United States. Establishment of these 
component parts of the high command or-of their fore­
runners took place almost with the October Revolution 
of 1917. During the Great Patriotic War, as the Soviets 
call World War II, they proved their worth. How the 
Soviet high command operates in peacetime, and how 
it would operate in war is conditioned by more than 
sixty years of development. 

The Council of Defense ( Sovyet oborony) 

The origin of Brezhnev's Council of Defense can 
be traced to Lenin's Civil War Council of Workers' 
and Peasants' Defense. Later when soldiers were put 
to work in factories and fields during a lull in the fight-
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Leonid I. Brezhnev, Genera l Secretary of the Comm unist Party 
and Marshal of the Soviet Union, chairs the Counci l of Defense. 

Defense Minister and Marshal 
of the Soviet Union Ustinov. 

Marshal V. G. Kulikov, CINC 
of Warsaw Pact Forces. 

ing, the council took the name CouncjJ of Labor and 
Defense (Sovyet truda i oborony) sometimes called STO. 
After the Civil War, STO remained the highest mili­
ta ry-economic planning agency of the government. 

In 1932 a Defense Commission was given the task 
of examining matter that needed to be brought to the 
attention of STO. The Defense Commission soon be­
came the action agency and STO a rubber stamp. The 
1937~38 purges of the military, Soviet participation in 
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the Spanish Civil War and in China, coupled with 
Hitler's rise to power, necessitated further centralization 
of power. In 1937, STO was abolished and the Defense 
Commission made a full-fledged Committee of Defense. 
Shortly after war broke out, it was transformed into 
the State Committee of Defense known as GKO 
(Gosudarstvenyy komitet oborony). 

Beginnfog in February 1973, a series of articles about 
the work of GKO during the Second World War was 
published in Red Star, the Ministry of Defense's daiJy 
newspaper. Seldom does anything appear in the Soviet 
press without purpose. The series .. which ran until May 
1975 paved the way for publlc disclosure of the exis­
tence of the Council of Defense, announced the follow­
ing year. 

The Council of Defense examines the preparation of 
the country, the economy, and the pe:oph-: for war. It 
ensures that plans are in being for mobilizing industry, 
transport and manpower for the possibility of war at 
various levels of intensity. It has th~ power to form 
new or abolish old military rustricts. The Council ex­
amines proposals, makes judgments, and issues decrees 
that have the effect of law. 

Ju lime of war, the peacetime Council of Defense 
would be transformed into a new GKO, as explained 
obliquely in Marshal Sokolovskiy's book, Military 
Strategy: 

"All leadership of the country and the Armed Forces 
dtuing wartime will be accomplished by the Central 
Committee of the Communist Party of the Soviet Union 
with the possible organization of a higher agency of 
leadership of the country and the Armed Forces. This 
higher agency of leadership may be given the same 
powers as the State Committee of Defense (GKO) 
during the Great Patriotic War." (Emphasis added.) 

Probable members of the Council of Defense are 
L. I. Brezhnev (Chairman), N. V. Podgornyy, A. N. 
Kosygin, A. P. Kirilenko M. A. Suslov, and D. F. 
Ustinov all Politburo members. Other Party and mili­
tary heads may be called to attend meetings depend­
ing upon the matters • to be discussed. Among them 
might be General of the Army Yu. V. Andropov 
Chairman of the KGB; and General of the Army N. A. 
Shchelokov Minister of Internal Affairs (MVD). 

In 1938 the Military Induslrial Commission was 
attached to the Committee of Defense, and appears still 
to be a working agency. Its task is to ensure fulfillment 
by both defense and nondefense industr ial ministries of 
plans for production and delivery of arms. 

The Main Military Council 
(Glavnyy voyennyy sovyet) 

Strategic direction and leadership of the Soviet Armed 
Forces in time of peace is the task of the Main Military 
Council which is immediately subordinate to the Council 
of Defense. It probably is chaired by Minister of De­
fense Marshal Ustinov. Marshal Brezhnev, as Chairman 
of the Council of Defense is assumed to be a member, 
as are the three "first deputy" Ministers of Defense-­
Commander in Chief of the Warsaw Pact Forces 
Marshal Kulikov; Chief of the General Staff Marshal 
Ogarkov; and General of the Army S. L. Sokolov, whose 
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Harriet Fast Scott lived in the USSR for four 
years while her husband, Col. William F. Scott, was 
US air attache in Moscow. She has traveled extensively in 
Russia during the past five years. Mrs. Scott has written 
several books and many articles on the Soviet Armed 
Forces and civil defense, lectures frequently on those 
subjects, and is a Washington-based consultant to 
several research institutions and Adiunct Professor, 
University of Miami. 

exact responsibilities are not known. The Main Military 
Council membership probably also includes the Cbief 
of the Main Political Administration commanders in 
chief of the five services, and the chiefs of the Rear 
Services and Civil Defense (see chart, p. 105). 

In wartime, the Main Military Council would become 
Hl':,iciquarters of the Supreme High Command or 
Stavka as it was called in World War 11. According to 
both Military Strategy and The Officer's Manual, Stavka 
would operate in a future war much as it did in the 
past. This arrangement permit a degree of centralization 
of command and control that would be impossible in 
the West. Since references botl1 to the Main Mititary 
Council and to Stavka are extremely rare it help to 
examine their origin and past functions. 

A Higher Military Council (Vysshiy voyennyy sovyel) 
was established and chaired by Leon Trotskiy in 1918. 
As the Civil War increased in intensity the military 
councils in the field began to call themselves "revolu­
tionary military councils." By the end of the summer 
of 1918, the Higher Military Council was replaced by 
the Revolutionary Military Council of the Republic 
(Revvoyensovyet of the Republic). It was directly 
subordinate to Lenin's Council of Defense. After the 
Civil War, the Revvoyensovyet was influential in ex­
panding the Red Army and attempting to achieve 
superiority over any probable enemy in the decisive 
weapon systems of the time-aviation, artillery, and 
tanks. 

By 1934, the Revvoyensovyet was duplicating much 
of the work of the Commission of Defense, and was 
abolished. The Military Council of the People's Com­
missariat of Defense was established in its place, but 
with only an advisory role. In 1938, the Military Council 
was split into the Main Military Council of the Red 
Army and the Main Military Council of the Red Navy 
to match the corresponding division in the Commissariat 
of Defense. 

No plans for a high command had been tested 
when Hitler attacked. The day after the invasion, 
the two Main Military Councils were combined into 
Stavka of the High Command chaired by Defense 
Commissar Marshal Timoshenko. Stalin, Molotov, 
Budennyy, Voroshilov Zhukov, and Kuznetsov were 
Stavka members. Stalin soon was designated chairman 
of the State Committee of Defense (GKO), chairman 
of Stavka, Commissar of Defense, and, in August 1941, 
Supreme Commander in Chief of the Armed Forces. 
Thus, power was completely centralized in the hands of 
one man. Through Stavka, Stalin ran the war from the 
Kremlin. 

J udgiog from the few references made to this orga­
nization in recent years, a new Stavka would immedi-
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ateiy lit.le vv ~ ~J~ di:~c~~:: ~f :!~j' f 11 t11,-p, ,v~r Trs 
method of command and control would be much differ­
ent from that found in NA TO forces. 

In wartime, Stavka would have only six to eight 
members, probably the Party's General Secretary, one 
other Politburo Member, the Minister of Defense, the 
First Deputy Minister of Defense, and the Chief of the 
Main Political Administration. There also would be a 
board of permanent advisers consisting of commanders 
in chief of the services, other deputy ministers of 
defense, and chiefs of service branches. As before, 
the General Staff would be the executive agency for 
Stavka. 

Because the sarT\e person might head both bodies, 
it is difficult to keep separate the responsibilities of 
Stavka and GKO. GKO, as the higher agency and the 
wartime equivalent of the Council of Defense, would 
direct the actions of all government agencies toward 
winning the war. It would put the economy on a war 
footing, mobilize the population for the needs of the 
Armed Forces and industry and prepare reserves and 
cadres. GKO would prescribe the military-political 
tasks that would then be carried out by Stavka, in 
accordance with the Clausewitz formula adopted by 
Lenin lhat ' war is the continuation of politics by other 
(that is, violent) means." GKO would exercise strategic 
leadership of the Armed Forces through Stavka, which 
would handle day-to-day military matters. For extremely 
important decisions, the Politburo, GKO, and Stavka 
would jointly agree on what was to be done. 

The General Staff (General'nyy sh tab) 

There is no equivalent of the Soviet General Staff in 
the United States Armed Forces. The Soviet staff con­
cept is so radically different from the US Office of the 
Secretary of Defense and the Joint Chiefs of Staff that 
its impact on the Soviet Armed Forces is difficult to 
grasp. Many Western attempts to study the Soviet high 
command, especially its command and control proce­
dures, have failed to understand the Soviet General Staff 
structure. 

The Soviets rarely reveal anything of consequence 
about the organization of the General Staff, its per­
sonnel, and -functions. Only in the last ten years have 
writings described its activities during World War II. 
By piecing bits of information together, however, the 
general nature of its activity can be described in fairly 
accurate form. 

The nearest equivalent of the Soviet General Staff 
is the pre-World War II German General Staff, with 
some carry-over from the Imperial Russian General 
Staff of the early 1900s. Soviet officers who secretly at­
tended courses in Germany in the 1920s were evidently 
impressed by the German approach to staff work. Io 
1935, some of these methods were copied when the 
Staff of the Red Army became the General Staff of the 
Red Army. 

Immediately subordinate to the Maio Military Coun­
cil (which would become Stavka in time of war) the 
Soviet General Staff is the largest of the three primary 
bodies of the Soviet high command. It is a major link 
in the extreme centralization of authority that is gener-
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ally characteristic of all activity in the Soviet Union. 
Although the General Staff consists of officers from 

various services and branches, these office.rs do not 
represent service interests. The General Staff is not in 
competition with the staffs of the five Soviet services 
attempting to allocate roles and missions among them. 

Most positions on the General Staff are filled only 
by graduates of military academies. Key positions are 
held by those who have completed the two-year Acad­
emy of the General Staff, the highest Soviet professional 
military school, and, in fact, the General Staffs Acad­
emy. A number of senior positions on the staff are filled 
by men who may serve a decade or two in their assign­
ments. 

The Soviets have never revealed the 01:ganization 
of their General Staff any more than they have their 
actual defense expenditures or the size of their Armed 
Forces. The following chart, however, is believed to 
cover the current General Staff functions: 

Council of Defense 

Joint Staff. In addition to those mentioned above, "The 
General Staff thoroughly analyzes and evaluates mili­
tary-political conditions which are taking shape, deter­
mines the tendencies of development of the means of 
waging war, the methods of their use, organizes the 
training of the Armed Forces, and carries out the 
necessary measures for assuring their high combat 
readiness to repulse any possible aggression." 

Tasks listed above would encompass many of the 
functions of both the Office of the Secretary of De­
fense and the Joint Staff, some of the work of the Na­
tional Security Council, plus a great many of the activ­
ities of the Departments of the Army, Navy, and Air 
Force. Responsibilities of the Soviet General Staff go 
even further. "An important place in the activity of the 
General Staff is occupied with the further development 
of military theory. It directs military scientific work, 
produces the most important regulations, researches 
actual problems of Soviet military science, introduces 

(Becomes State Committee of 
Central Committee 
of Communist Party 

Defense (GKO) in wartime) 

I 
MINISTRY OF DEFENSE 

I 

Main Political 
Main Military Council - Administration 

(Becomes Stavka in wartime) 

I 

General Staff 

Political 1st Deputy 1st Deputy Ass't For Scientific-
Section (General) r,Narsaw Pact Chief Naval Affairs Technical 

of Staff) Committee 

Directorates for: Operations, Intelligence, Organization-Mobilization, Com-
munications, Topography, Cryptography, Am1aments, Mili-
tary Science, Military Assistance, Warsaw Pact, etc. 

I 
Combat and Support Services; Military Districts and Groups of 
Forces Abroad (which contain both Ground and Air Forces and 
come directly under the Minister of Defense); and PVO and Fleets 
(which are uni-service and comH directly under the CINCs of Na-
tional Air Defense and Naval Forces respectively). See also chart 
p. 105. 

A major task of the General Staff is to ensure "the 
coordinated actions of the main staffs of the services 
of the Armed Forces, the staff of the Rear Services, the 
staff of Civil Defense USSR, the main and central 
administrations of the Ministry of Defense, the staffs 
of military districts, groups abroad, air defense dis­
tricts and fleets." This statement was published in the 
USSR in December 1976. The General Staff responsi­
bility for Civil Defense USSR includes both military 
and civilian war-survival functions. 

The Soviet General Staff in peacetime has functions 
that are much broader than those assigned to the US 
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its achievements into the practice of operational and 
combat training of troops and staffs." 

The concept of miUtary theory, as developed in the 
Soviet General Staff, is almost unknown in tbe 
United States Armed Forces. The Genera] Staff is respon­
sible for developing a unified military strategy, which 
applies to all of the Soviet ervices. Military strategy 
is based on military doctrine, which is the 'military 
policy of the Communi t Party of the Soviet Unfon 
accepted by the state and the Armed Forces as doc­
trine. ' Doctrine provides the guidelines· strategy en­
sures that the guidelines are implemented. It was natural 
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that a former Ch·ief of the· Uenera1 .-,raff, U1e iau; ivic11 • 
shal V. D. Sokolovskiy, was charged with producing 
the book Military Strategy. To ensure that day-to-day 
questions of military theory are understood by all 
officers, the General Staff publishes its own monthly 
journal, Military Thought. 

There is yet another function of the General Staff 
that demands close study. 'For the work of the General 
Staff, characteristic is the combination of growing 
centralization of direction a high degree of readiness 
necessary for the rapid switchover to fulfil!ing the func­
tions of wartime .... The broad introduction into the 
work of the General Staff ... of automatic systems of 

AIR FORCE Makes It In Moscow 

The foJlewing is an excerpt frnm an artl'cle, "Who 
Needs the Provocative HwHa1Dal00?" by Col. V. Petrnv, 
whiCh appeared in the January 21 , 1977, issue et 
Red Star, the newspaper of the Soviet MiF1istry of 
Defense. It is the m<:>st re0ent of mafly referen0es to 
AIR FORCE Magazine and to our contril!>utOfS appear­
ing In So.vlet publi~atlons. C,ol<:>nel Petrev's comments 
are ef particular Interest since he sin@les out for 
eens1;1ie 1w0 contributors to this issue of the magazine. 
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" Repres.enlatives of American mtlltary circles are 
arblttarlly affirming that the measure.a qf the USSR in 
Ilia field of elvll defense allegedly Infringe upon Ilia 
'Sevfet-Amerioen balance ot taroes,' and prop0se 
that Congress afkieate . . . additional funds to . . . 
impr:ova the U.S. Armed Foroes. The heads of the war 
Industry oorp0ratlons and the representatives of \he 
command qf various arms are doing lhe!r utmest to 
convlnoe the public of the need ro inc::rease expendi­
ture for U.S. oivil defense. (The 0etense Civil Pre­
paredness Ageney·s Pf '77 budget request for $123 
ml111on was cut to $82.5 million-Th~ Edlt6rs.J II Is .. . 
reeommended to do this with addttlonal approprla· 
trons, tl'lerebS, not ac::c::epttng a reduction ln the m111tary 
budget for offensive strategic means of warfare. 

"Ttiose who profit from U.S. civll defense mea­
sures ... do not shun even psel,ldosetentlflc 'studies' 
by various authors on the state of the defense eapaclly 
of the Soviet Union. Until recently, L. Goura was­
prominent In that field ... and he perladically pub­
llsnes velumlnous ·works' on this theme. (See Or. 
Gour-e's artlele, p. 47.] 

"Ameriean readers have long been fed up w!lh 1'1Is 
'sclentlffc' research. . . . Tnerefore, when it eame to 
the decisive s1age In the discussion and the appravat 
of the U:S. mlllta,Y budget fer 19n. astronomical In 
.si;z.e, the advoeates of the arms race and ef building 
up International tensi0n, heplng ... to get addltlG>nal 
appropriations fer lhe requlrernents of the Pentagon. 
declded lo reinforce the unconvinc::lng ar.guments of 
that 'Sov,etolojlst' by the Inventions of a eertain Har­
riet Fast Scott. [See Mrs. Scott's e.ecomparwlng arti­
cle.] Having Jived for a few years lo the Soviet Unler:, 
as the wife of an air attaehe, she has now assumed 
the runetlons of 'mllltary consultant of the Pentagon' 
on qt:1est10ns of so11tel civil defense. 

"Like L Goure, she threags one fabrication after 
E!nother In relatlen to USSR civil defense .... [Harriet 
S.eo.ll's articJ'e, ''Clvll Defense in the USSR," appeared 
In the Oetober '75 issue of AIR FORCE, a bit early to 
affect If.le FY '77 budget-The Editors.) 

' 'The facts clearly dfs1:>rove such misinformation, 
which, It mu-st be addea, were seize(:! upen and used 
by the mllltarisll<:: propaganda fer Its own unseemly 
aims .. .. " 

J~_."'~~iv;; v! ~,-;~~:i:: : :::_:; z::': !!'~~;'~ I',:ar mit(! thP- more opera-­
tional solution of the complicated ta k of directing 
the Armed Forces in peace and in war." What will 
automation mean and why this attention? 

According to Soviet spokesmen including the late 
Marshals Malinovskiy and Grechko the introduction 
of nuclear weapons brought about a "revolution in 
military affairs." First was the bomb, then the long­
range rocket, and finally the guidance mechanism. To­
day the last stage of the revolution in military affairs, 
sometimes called the cybernetics revolution, continues. 

Cybernetics, the science of controlling complex 
processes and operations in machines living organisms, 
and society as a whole, is being used by the General 
Staff. In theory, cybernetics should make it possible 
to automate information processing and accounting, 
staff and command planning. With the help of cyber­
netics, it is theoretically possible to set up a single 
automated system able to control all links from indi­
vidual aircraft, tanks, submarines, launching sites and 
combined arm uhunits, to the General Staff at the 
other extreme. 

Within recent years, the Soviet military press has 
published dozens of books and articles on the use 
of computers in military decision-making. A 1972 book, 
one of the ' Officer's Library" series, entitled Concept, 
Algorithm, Decision, describes the use of computers in 
military decision-making and control. An introduction 
to the book was written by General S. M. Shtemenko 
the late Chief of Staff of the Warsaw Pact Forces and 
First Deputy Chief of the General Staff. He noted that 
'the time has arrived for extensive adoption of automa­
tion in the entire chain of command. ' (A USAF trans­
lation of the book has been published by the US 
Government Printing Office, Washington, D. C. 20402. 
296 pages. $2.80.) 

The primary author of the book, General Colonel 
V. V. Druzhinin, is a deputy chief of the General Staff, 
heading the Armaments Directorate. The massive Soviet 
effort to import Western computer technology is in part 
a reflection of the General Staff's drive for "growing 
centraLization of direction." 

Marshal Ogarkov the new Chief of the General 
Staff, is certain to continue the third phase of the revolu­
tion in military affairs. In 1966. when he commanded the 
Volga Military District Red Star reported that the dis­
trict hosted a conference at which he was a major 
speaker on "the growing role of scientific troop control 
in nuclear war." Now, ten years later, Ogarkov is in 
the best possible position to implement his ideas. 

* * * 
The Soviet high command represents one of the most 

experienced bodies of political-military leadership the 
world has ever seen. Although recent changes have 
taken place among the members of Moscow's power 
elite, none of the faces is new. All have proven them­
selves over the course of many year in positions of 
great responsibility. 

The Carter Administration in Washington will be con­
fronted by many thorny problems involving relations 
with the USSR. Success or failure in some may well 
be determined by how well the Administration under­
stands the Soviet high command and its goals. ■ 
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Soviet Aerospace Almanac 
Though little noted fn the West, Soviet milltary/ political doctrine was 

broadened drastically in 1974 by "the most significant Soviet pronouncement .. . 
made thus far In the 1970s." To implement this doctrinal change, the Kremlin 

is giving increased priority to . . . 

The USSRS Growing 
Global Mobility 

BY WILLIAM F. SCOTT 

P ROJECTING power, whether military or economic, 
beyond a nation's borders is a political decision. 

In the Soviet Union, this means a decision by the Com­
munist Party. The requirement that Soviet Armed Forces 
be able to operate in any part of the globe was stated 
in February 1974 by the late Marshal A. A. Grechko, 
then a Member of the Politburo and Minister of 
Defense. One sentence in that statement significantly 
changed Soviet military doctrine: 

" ... The Soviet Armed Forces are continuing per­
sistently to achieve military mastery and they are main­
taining constant readiness to repel any aggression no 
matter from where and from whom it comes." (Empha­
sis added.) 

This was a marked departure from the standard ex­
pression used to describe the international responsibili­
ties of the Soviet Armed Forces. Previously, the 
approved statement, made by General Secretary L. I . 
Brezhnev at the 24th Party Congress in 1971 had been 
that "the Soviet Armed Forces are prepared to repel an 
enemy attack, no matter from where it comes." (Em­
phasis added.) 

As analysts were puzzling over the significance of 
Grechko's pronouncement, it was learned in Moscow 
that all copies of the journal in which the article ap­
peared had been removed from circulation. 

Before it could be determined if Grechko, and the 
censors, had slipped, a second article under his byline 
appeared in May 1974. This time the doctrinal addition 
was made somewhat more clear: 

"At the present ~tage the historic function of the 
Soviet Armed Forces is not restricted merely to their 
function in defending our Motherland and the other 
socialist countries. In its foreign policy activity the 
Soviet state actively purposefully opposes the export 
of count·er-revol.ution and the policy of oppression , 
supports the national-liberation struggle, and reso­
lutely resists imperialist aggression in whatever dis­
tant region of our planet it may appear." (Emphasis 
added.) 

This statement is probably the most significant Soviet 
pronouncement on international affairs made thus far 
in the 1970s. Inherent in this new policy of resisting 
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" imperiali t aggression" on a global scale is the require­
ment tha t Soviet Armed Forces be able to operate any­
where in the world. 

The doctrinal addition announced by Marshal Grechko 
was not formulated on the spur of the moment. For 
well over a decade the requirement had been studied 
and analyzed. Research institutes under the Soviet 
Academy of Sciences played a key role in developing 
this concept especially after Brezhnev assumed power. 
Forces capable of projecting military power had been 
under development for years. 

Developing a Concept 

Even before the abortive Soviet attempt to put nu­
clear armed missiles in Cuba, policy papers and studies 
relative to the political use of military power had been 
stressed by Soviet research institutes. Much of the work 
was done by the Institute of World Economy and Inter­
national Relations (IMEMO), the largest and most 
prestigious of the social science research institutes under 
the Academy of Sciences. Marshal V. D. Sokolovskiy 
had emphasized in I 966 that military strategy is a social 
science, and indicated the need for research institutes 
to perform better analyses in this field. In 1968, in the 
third edition of Mililary Strategy, he added that the 
USSR wiH render when neces ary military support to 
people subject to "imperialist aggression." IMEMO ap­
parently was tasked to find how such support could 
best be provided. 

The Institute's answer was Military Power and Inter­
national R elations, published in 1972. This book helps 
to explain Soviet past actions and to anticipate future 
moves. Edited by the military strategist, Col. V. M. 
Kulish, with contributions by other members of 
IMEMO's staff, it attracted little attention when it ap­
peared. he book outline Soviet perceptions of their 
requirements for new types of military forces: 

"Greater importance is being attached to Soviet 
military presence in various regions o f the world, 
reinforced by an adequate level of strategic mobility 
for its armed forces . 

"In connection with the task of preventing local 
wars and also in those cases wherein military sup-
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port muSt oe 1-uruisiu:U lv ~-:,v.;..: ~~!;~~: ~;;!"!t!~~ fnr 

their freedom and independence against the forces 
of international reaction and imperialist interventions, 
tbe Soviet Union may require mobile and well-trained 
and well -equipped forces . . .. 

"Expanding the scale of Soviet military presence 
and military a sistance furnished by other socialist 
states [is] being viewed today as a very important 
factor in international relations." (Emphasis added.) 

Much of the rationale expressed in Military Power 
and International R elaLio11s was the same as that given 
by Admiral of the Fleet of the Soviet Union S. G. 
Gorshkov. Throughout the 1970s, Gorshkov's articles 
have attracted considerable attention in both the East 
and West. As a Deputy Minister of Defense and a full 
Member of the Central Committee his views would 
have to be supported by the Party-military leadership. 

Admiral Gorshkov's book The SP.a Power of a State, 
published in early 1976, more fully explains the implica­
tions of Marshal Grechko's 1974 statements. Gorshkov 
reaffrrms Grechko's thesis concerning the expanded role 
of the Soviet Armed Forces in international affairs. A 
navy must first be capable of fighting naval actions at 
sea. In addition: 

"Demonstrative actions of the fleet in many cases 
mak.e it possible to achieve political goals without 
resorting to armed conflict by just indicating pressure 
by their potential might and the tl,reat of beginning 
military actions . ... 

"Moreover, the neutral waters of the world oceans 
permit accomplishing the transfer and concentration 
of forces of the fleet witl,out giving the opposing side 
formal ground for protests or other forms of co1111ter­
actio11s." (Emphasis added.) 

In 1976 The Sea Power of a State was nominated for 
the Frunz~ prize, awarded annually for the best Soviet 
writing on military affairs. • 

The Ideological Justification for 
Projecting Military Power 

Nuclear war according to Soviet spokesmen would 
do great harm to mankind. ft can be prevented only if 
the Soviet Union has strategic nuclea r forces so power­
ful that the "imperialists, and in first place the United 
States would not dare unleash such a war. ' This is a ' . . rationale for the continued buildup of Soviet strategic 
nuclear forces. 

"Local small wars" also must be prevented or sup­
pressed, ~ince such wars "may develop i~to ~ m_iiver~al, 
nuclear missile war." This is the ideolog1cal 1ust1ficat1on 
for the development of Soviet military forces capable of 
projecting military power into areas ·noncontiguous to 
Soviet borders. 

Taken alone, prevention of both world nucl~r war 
and local war is a laudable aim. However, there 1s some 
question of methods and true purpose when Soviet defi­
nitions are studied. For example: 
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"A local war is a small war unleashed by the ruling 
circles of imperialist states for the purpose of sup­
pressing a national-liberation movement, enslaving 
the peoples of small countries or restoring the capi-

ta11st :svstern in any socialist country. A local war 
usually is waged with limited forces, m a iimi,e.l 
area." (Emphasis added.) 

It is important to note that "local wars" are waged 
only by the " imperialists ' aimed at suppressing "just 
wars,'' which may be wars of national liberation, or 
wars to prevent the overthrow of a Soviet-supp?~ted 
government. The Soviet Union, by its own definition 1 

does not engage in "local wars " ince they are "unjust." 
Preventing world war according to Soviet theorists 

requires both strategic nuclear forces and theater forces 
capable of fighting and achieving victory either with 
nuclear or nonnuclear weapons. Preventing or suppress­
ing local wars in order that such wars not escalate into 
nuclear war requires the ability to project military 
power and presence. 

The Comintern in Modem Form 

Soviet interest in expanding its power abroad is not 
new. In the 1920s and 1930s the Communist Interna­
tional-known as the Comintern-directed the world­
wide Communist movement for the benefit of the Soviet 
Union. Before World War II, thousands of Soviet "vol­
unteers" participated in the Spanish Civil War. Still 
other Soviet "volunteers" fought in China, against the 
Japanese. In 1939, regular Soviet Red Am1y forces in 
Outer Mongolia fought the Battle of Khalkhin-Gol 
against the Japanese Kwantung Army. 

In the early 1950s, Soviet military advisers planned, 
logistically supported, and trained North Koreans for 
their invasion of South Korea. At the direction of Nikita 
Khrushchev, elements of the Soviet Armed Forces were 
sent to Cuba to construct launching platforms for nu­
clear missiles. Soviet military advisers and Soviet mili­
tary equipments prepared several of the Arab states for 
their wars with Israel. There is little likelihood that 
North Vietnam could have achieved its success in South 
Vietnam without Soviet military equipment and training 
detachments. In none of these cases was there a sig­
nificant direct projection of Soviet power by the Soviet 
Armed Forces, however. 

In the post-World War II period, prior to the mid-
1960s, Soviet attempts to project mmtary power were 
constrained by the strategic nuclear capability of the 
United States. By 1974, the Soviet Union was a super­
power, with strategic nuclear forces superior to those of 
the United States in throw weight and number of mfa­
siles. This has given the Soviet Union, in effect, a nu­
clear shield behind which her military power and pres­
ence can be projected with relatively little risk. As the 
staff of !MEMO advised in Military Power and Inter­
national Relations: 

"The possession of strong strategic superiority was 
always one of the most important prerequisites for 
pursuing an active foreign policy, since the very rec­
ognition of this superiority by other states often 
forced them into agreeing to certain and at times 
considerable concessions, or submitting to the de­
mands of their more powerful rivals." 

Soviet projection of military power, except that at­
tempted in isolated instances through volunteer and 
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proxy forces had to await the buildup of strategic nu­
clear forces. It was no accident-an expression fre­
qµently used by the Soviets-that the expanded doctrine 
announced by Grechko in 1974 came after the signing 
of SALT I. 

It is not likely that the new element in Soviet 
military/ political doctrine would have been announced 
openJy bad the United States retained its previous 
strategic nuclear lead over the Soviet Union. 

Preparing the Population 

Psychological preparation of the population for majoT 
policy actions is a standard practice of the Soviet leader­
ship. For example, in the 1960s, hundred of article 
and dozens of books were written about the 'revolution 
in military affairs" and the attendant changes in Soviet 
military doctrine and strategy. 'The Soviet military doc­
trine requires the Soviet Armed Forces the country, the 
whole Soviet people be prepared for the eventuality of a 
nuclear-rocket war." Now, in the 1970s both the mili­
tary and the civilian popuJace are being prepared for 
the new demands that may be made on them as a result 
of the Soviet Union's requirement to project military 
power. 

Specific attention now is given to preparing Soviet 
youth, during their premilitary training, for the foter­
national role the Soviet Armed Forces now have as­
sumed. For example in May 1976, Soviet Patriot, the 
newspaper for CiviJ Defense and DOSAAF carried an 
article directing political instructors to devote two hour 
to the theme "The 25th C ngress of the CPSU on the 
World Position and International Activity of the Party." 
Amoog other topics, group leaders were directed to 
show the "strengthening of the collaboration between 
the Soviet Union and newly liberated countries." Em­
phasis was given to Soviet support for Angola. 

In 1976, Soviet bookstores, from Moscow to Khaba­
rovsk featured We Are Internationalists, a book with 
an unusually eye-catching cover showing a man and a 
woman carrying guqs in a tropical setting. The book, 
however was an account of Soviet volunteers" in the 
Spanish Civil War. A similar book On Chinese Soil: 
Memories of the So viet Volunteers, 1925-1945, had 
been published in 1974. 

Bases and Military Coalitions 

In July 1974 after Marshal Grechko' articles had 
appeared a new book, Military CoC1litions and Coali­
tion War, was sent to the printers. The book was not 
cleared for publication until October 1975, and was 
available in b okstore during the time of the 25th Party 
Congress in 1976. Edjtor of the book, G. F. Vorontsov, 
is a General Colonel and a member of the General Staff, 
who works with military staffs from the Warsaw Pact 
and Third World countries, making frequenl trips 
abroad. For ome reason the Party-military leaders did 
not want it known that a enior Soviet officer had writ­
ten on such a subject; hence, Vorontsov was not o iden­
tified in the book. 

Attention to military coalitions is not new. Col. V. V. 
Glazov, a Frunze prize winner in the mid-1960s and 
now one of IMEMO's defense intellectuals has written: 

AIR FORCI; Magazine / March 1977 

"A new world war will bear clearly defined class 
character, and will be a decisive armed clash of two 
opposed social systems. On one ~ide will be the coali ­
tion of imperiali t countries and, on the other, a 
coalition of socialist countries." 

One purpose of the projection of military power ac­
cording to Soviet spokesmen, is to enlarge the "system 
of socialism" that now embraces fourteen nations. Seven 
of these, including the Soviet Union, form the Warsaw 
Pact. Four other nations-North Korea Cuba, Mon­
golia and Vietnam-have close ties with Moscow. How­
ever, the twelfth nation Yugoslavia, is wary of the 
Soviet Union and concerned with a possible Soviet inva­
sion. Two more nations Albal')ia and China, currently 
regard the S viet Union as having fallen into the here.sy 
of revi ioni m. 

-In recent years, the USSR has undertaken a concentrated effort 
to increase its airlift capability. Here, paratroops board An-12s. 
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North Korea, Cuba, and Vietnam-three of the four 
pro-Soviet "socialist" nations outside the Warsaw Pact 
-provide Moscow with valuable bases. But a wider net­
work of strategically situated bases is needed for refuel­
ing and supplying the USSR's military and commercial 
shjps and aircraft. Those bases will serve a combination 
of political, economic, and military purposes. 

The Soviet penetration of strategic regions is furthered 
by military and economic aid to Third World and emerg­
ing nations. Foreign military personnel attend military · 
schools, including the Academy of the General Staff, 
in the USSR and many foreigners receive flying training 
at Soviet fields. Soviet training detachments and military 
advisers are now assigned to a large and increasing 
number of Third World countries. 

It should be borne in mind that the USSR is virtually 
self-sufficient in strategic materials, while the US and its 
Western allies range from partial to total dependence on 
external sources for a variety of strategic minerals, agrar­
ian products, and oil. Control of Western acce s to raw 
materials is no doubt a major objective of Soviet strat­
egy and the USSR's perceived need for an ability to 
project military force. 

The Soviet drive for bases in Iraq, Libya, Somalia, 
the Indian Ocean area, Mozambique, and Angola is 
clearly associated with Russia's long-standing ambition 
to control the Mediterranean and its more recent aim 
of influencing the production and distribution of Middle 
East oil. Pro-Soviet governments in other African coun­
tries could deny such essential strategic materials as 
chrome ore to the US and the other NATO countries. 

In another geographic area, the Soviets, having been 
repulsed in Chile, are certain to continue their quest for 
basing arrangements in Peru. Soviet naval units ft1ere, 
combined with access to Cuban bases, would present 
Washington with a major defense problem. 

Naval Forces 

There is a general awareness in the United States 
today about the expansion of Soviet naval power. This 
is due both to the visible evidence of Soviet ships as 
they move onto the high seas, and the writings of Ad­
miral Gorshkov. Amphibious vessels, capable of oper­
ating at sea for long periods, now are joining the fleet 
adding to the capability of mobile forces already in 
being. These new ships can be supported by the Soviet 
Union's refueling and supply fleet. 

In 1976, when the Kiev, a late-model aircraft car­
rier, steamed into the Mediterranean she carried new 
V /STOL aircraft, of a type that previously had been 
a closely guarded secret. According to Soviet spokes­
men this ship has three roles: support of amphibious 
landings, antisubmarine warfare and antisurface fleet 
engagements. Red Star, the official newspaper of the 
Soviet Ministry of Defense, often features naval infantry 
performing landing maneuvers. A photograph of a huge 
air cushion vehicle disgorging its load of tanks and sup­
porting troops has been shown on Soviet television. 

In addition to its Naval Fleet (Voyenno-morksoy /lot), 
the Soviet Union also has developed seapower in its full 
sense. The Soviet merchant marine is well integrated 
with the Navy, and its growth over the past decade has 
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been impressive. Many of its commercial vessels are 
suitable for transporting troops and military equipment. 
Of particular interest are the ' RORO" (roll-on roll-off) 
ships designed so that vehicles can be driven directly 
onto the ship, and off at destination. Soviet RORO 
ships do not require sophisticated port facilities, and can 
use unimproved Thiru World ports. These hips; enter­
ing the Soviet merchant .fleet in 1973, will reach signifi­
cant numbers by 1978. Most of them are being built 
in the West, using Western technology. They might 
either support, or substitute for, amphibious ships and 
landing craft. 

Air Forces 

The Western press gives considerable attention to the 
development and deployments of new Soviet combat 
aircraft such as the Backfire, Fencer, and Foxbat. Gen­
erally overlooked is the growing capability of Soviet 
airlift, essential for providing strategic mobility-a ca­
pability stressed by Soviet analysts as essential for estab­
lishing a military presence. 

Currently military transport aviation (Voyenno trans­
portnaya aviatsiya), often referred to by its Russian 
language initials as VT A, has approximately the same 
number of aircraft as in 1966. However, its capability 
to move cargo to a range of 2,000 nautical miles has 
increased by fifty percent over the past ten years. It 
also could airlift two airborne assault divisions to ranges 
of more than 1,000 miles. Primary aircraft would include 
between 650 and 750 An-12s (Cub), about fifty An-22s 
(Cock), and a few Il-18s (Coot). 

The An-12 and Il-18 are as old as many of the pilots 
who fly them. But this situation is changing. The Il-76, 
a jet transport 1,1sing the basic design of the USAF 
C-141 first flew out of Moscow's Central Airfield in 
1971. Now entering operational service, this transport 
can airdrop up to three amphibious airborne assault 
vehicles at a range of 3,100 miles. This is much more 
than double the maximum payload and range of the 
Cub. 

Strategic airlift now is of major interest to Soviet 
planners. In August 1974, only months after Grechko's 
articles appeared, Red Star carried two articles on ' Stra­
tegie Movement Through the Air." As is often the case 
when presenting new ideas or equipment in the Soviet 
press all of the data were from the "foreign press." 
But the reader is left well aware that the Soviet Union 
must have a military air transport system that can move 
troops "from continent to continent ' in a few hours. 
Specifically, aircraft with the capability of the C-5 are 
needed. 
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Exactly one year later, Red Star described "Aircraft 
of the Next Five-Year Plan," featuring the 11-86. This 
new transport, capable of carrying approximately 350 
passengers, first flew in December 1976. It now seems 
that transport aircraft are given high priority fo the cur­
rent five-year plan. Stepped-up production of the 11-76 
plus an additional seventy-five to 100 Il-86s, could pro­
vide the Soviet leadership with the global air mobility 
its doctrine now requires. 

Aeroflot 

Soviet capability for strategic airlift cannot be mea­
sured by VT A alone. Visitors to the Soviet Union often 
are surprised at the huge numbers of large transport air­
craft carrying Aeroflot markings that are parked at the 
larger commercial airports throughout the USSR. 
Clearly, the high daily utiLization rate that is essential 
to profitable airline operation is of no importance in the 
USSR. These aircraft, in effect are support for VTA. 
Already, they are playing a role in Soviet projections of 
military power. In 1976 Cuban troops were airlifted to 
Angola in Aeroflot's II-62s. Rotation of military per­
sonnel each six months to the Soviet Group of Forces 
in Germany now is routinely accomplished by Aeroflot, 
without any disruption of normal passenger schedules. 

Aeroflot's worldwide network of air routes, with at­
tendant overflight and refueling rights are a necessary 
part of the capability for strategic ajrlift. In the airlift of 
Cuban troops to Angola Aeroflot's Il-62s refueled at 
Conakry, Guinea. During the Soviet invasion of Czecho­
slovakia in 1968, Aeroflot personnel in Prague used their 
own facilities to provide landing instructions to Aeroflot 
aircraft carrying the first contingent of invading Soviet 
troops. 

It is not difficult for the Soviet General Staff, through 
VTA, to coordi11ate strategic airUft with Aeroflot. The 
airline's top command is made up of Air F orces person­
nel. Marshal of Aviation B. P. Bugayev, Minister of 
Civil Aviation was promoted from General Colonel of 
Aviation to his present rank in 1974. In 1972, when a 
group of senior Aeroflot personnel visited the United 
States to examine our aviation industry and production 
facilities, General Colonel of Aviation Mishuk, the fifth 
ranking officer in the Soviet Air Forces and responsible 
for research and development, was a member of the 
party. 

It is estimated that up to 1,200 Aeroflot aircraft could 
be diverted for military use. About 300 could be used at 
any one time without significant disruption of civilian 
schedules. In the United States, 243 aircraft of the com­
mercial air fl.eets are committed to the Civil Reserve Air 
Fleet (CRAF) for support of military operations. 

Military Capabilities 

Where do the Soviets stand in developing their capa­
bility to project military power? In the United States, 
weapons are first developed and later strategy may be 
changed or modified. In the Soviet Union on the other 
hand, a new doctrine or doctrinal addition may be an­
nounced when rhe political-military hierarchy considers 
that science and technology have made possible the new 
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weapons to support it. The weapons then are developed 
further, based on doctrinal requirements. 

Little attention was paid to Khrushchev in 1960 when 
he announced a new military doctrine, based on the 
primacy of the nuclear weapon. Soviet strategic nuclear 
forces at the time were clearly inferior to those in the 
US. It was years before the full extent of Khrushchev's 
doctrine was reflected in military capabilities. 

In 1967 the Soviet doctrine of nuclear primacy was 
modified. Until then, Soviet theorists asserted that any 
world war would begin with an all-out nuclear exchange. 
After NA TO officially adopted the policJ of flexible re­
sponse, Soviet doctrine required that "units and sub­
units must be prepared to fight with or without the use 
of the nuclear weapon. ' Without neglecting the buildup 
in strategic nuclear forces, increased attention was given 
to theater forces, capable of waging either nuclear or 
conventional war, or a combination of the two. The ex­
tent of the buildup in theater forces was not fully recog­
nized until several years after the doctrinal shift took 
place. • 

Some Western observers discount Soviet capability 
and intent to project military power because of its lack 
of aircraft carriers. United States experience, stemming 
from World War n, indicated a need for high-perfor­
mance aircraft to provide air cover over an assault beach­
head. Soviet strategists, however, may approach the 
problem completely differently. Most analysts in the 
West now recognize that Soviet military forces and mili­
tary practices are not mfrror-images of those in the 
United States. 

For example, the Soviets may find that merchant 
ships, and RORO ships in particular, might be the best 
way to put troops ashore in Third World nations. Air­
borne forces might be sent to seize a beachhead for 
incoming surface ships, one of their stated tasks. Mate­
rial might be prepositioned, with Soviet military person­
nel sent in under the guise of tourists. Against many 
Third World nations, V / STOL aircraft and the Hind 
helicopter, launched from aircraft carriers such as the 
Kiev, could provide whatever close air support is 
needed, with mobile surface-to-air missiles used for 
tactical air defense. 

In all probability, there will be increasing use of 
Soviet surrogates, such as the employment of Cubans 
in Angola. This was indirectly suggested in the second 
edition of Marshal Grechk.o's book. Armed Forces of 
the Soviet State. In the first edition, which had been sent 
to the printers in September 1973, Grechko accused the 
United States of employing "other hands" to do its 
fighting. This accusation was dropped in the 1975 edi­
tion. The use of "other hands' -trained, equipped, ~d 
transported by the Soviets-may become a standard 
technique for the Soviet projection of military power. 

At present, Soviet forces capable of projecting mili­
tary power may be as inferior to counterpart United 
States forces as Soviet strategic nuclear forces were in­
ferior to United States strategic nuclear forces in the 
1960s. We can expect, however, that the customary 
Soviet pattern will be repeated. The doctrinal addition 
will be followed by major increases in military capa­
bility as was the case with respect both to the buildup 
of strategic nuclear forces and theater forces. ■ 
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Soviet Aerospace Almanac 
The USSR's Frontal Aviation forces are sometimes overlooked 

in focusing on Soviet strategic power. But dramatic Improvements 
in the past few years pose worrisome problems for NATO ... 

Soviet Tactical 
Airpower 

BY COLIN GRAY 

W HILE public attention in the West has tended to 
focus on the momentum of the Soviet strategic­

forces buildup and the emergence of a blue-water naval 
capabiiity, the no less dramatic improvement in Soviet 
tactical airpower has thus far failed to attract compara­
ble expressed concern. Very often, the ominous turn• 
about in Soviet tactical airpower, or Frontal A via ti on 
(Frontovaya aviatsiya), achieved since the late 1960s 
is subsumed in general references to "the growing 
threat in Europe." 

That threat is indeed growing, as the current debate 
over NATO's possible vulnerability to a surprise attack 
attests, but by far the most dramatic shift in Warsaw 
Pact capabilities has lain in the change in orientation of 
its tactical air component. As recently as three years 
ago, some supposedly authoritative commentaries on the 
military posture of the Warsaw Pact took easy comfort 
from the then-traditional observation that there was a 
major favorable asymmetry for NATO in the rival, in­
theater, air orders of battle. That pleasing thought was 
followed, typically, by an equally traditional reference to 
the clear defensive attitude of Pact Frontal Aviation. 
Whether or not there remains a favorable asymmetry in 
the theater air balance for NATO may be debated (arid 
not just in terms of the rival aircraft inventories); what 
is beyond debate is that Soviet Frontal Aviation is well 
into the process of transforming itself from a force 
designed primarily to ensure local air superiority as a 
protective umbrella over Pact armies and their tactical 
and deep rear areas into a force capable of posing a 
truly major offensive threat to NATO ground forces and 
their infrastructure throughout the European theater. 

Although this discussion is focused on the Soviet ele­
ment in the tactical air dimension in Europe, such an 
analysis makes no sense if it is divorced totally from 
consideration of Soviet views of theater' war. Soviet 
theater-war doctrine is nothing if not imbued with the 
"combined arms" spirit. The changes evident in the 
posture of Soviet Frontal Aviation speak loudly, if not 
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always with total clarity, to Soviet expectations concern­
ing the course of a war in Europe. The essential back­
drop to this article is the realization that the Soviet 
Union does have a distinctive concept of iheater war. 
Soviet strategic forces appear to be designed (even over­
desig!'!ed) to serve, • the fi rst and possibly only in­
stance, as a coun terdeterrent to the United States esca­
lating a theater conflict to a homeland-to-homeland 
strategic exchange. The more robust that strategic 
counterdeterrent, the less inhibited Soviet military plan­
ners need be in their conduct of war in Europe. 

The Air Order of Battle 

The Soviet Air Forces, VVS (Voyenno-vozdushnyye 
sily), have three components: tactical or Frontal Avia­
tion, FA (Frontovaya aviatsiya); Long-Range Aviation, 
DA (Dal.'nyaya aviatsiya); and Military Transport Avia­
tion, YTA (Voyenno-transportnaya aviatsiya). The other 
major components of Soviet airpower, the air defense 
forces-PYO Strany (Voiska protivovozdushnoi oborony 
strany ), and Na val Aviation, A YMF ( A viatsiya voyenno­
morskogo fiota)-are, respectively, a separate sei:vice and 
an integral part of the Soviet Navy. In principle, the 
division of responsibilities between these five airpower 
components is fairly clear, but in practice major prob­
lems might arise. PYO Strany is charged with the de­
fense of the Soviet homeland and the superior direction 
of the air defense resources of Warsaw Pact allies. 
However, Frontal Aviation also has a major air defense 
mission, and it is not inconceivable that, in the context 
of a war that had not touched Soviet territory or airspace 
directly, Frontal Aviation might be provided some as­
sistance from PYO Strany and the medium-bomber re­
sources of DA. The point of these remarks, aside from 
illustrating some plausible consequences of Soviet mili­
tary organization, is to remind readers that Soviet (and 
some Pact-allied) Frontal Aviation does not comprise 
the totality of the air threat in and about Europe. 

The deployment of Frontal Aviation (FA) matches 
closely that of the Ground Forces that it is designed to 
serve-indeed, FA, operationally, is subordinated to the 
front commander. Like the Ground Forces, FA is de­
ployed by military district within the Soviet Union, and 
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by "groups of Sovie~ forces" in four Warsaw Pact coun­
tries. In the event of war, it is envisaged that each Soviet 
"front'' ' would have its assigned Air Army (VA). A 
"front" comprises a group of from two to seven armies, 
each army with three to four divisions. • • 

Before examining what is .known concerning the 
Warsaw Pact air order of battle in · 1977, itis useful to 
outline a "typical" VA. The typical VA, supporting a 
"front" or a forward military district tha~ might plausi­
bly come to function as an operation~l 'front,''. would 
dispose two :fighter-bomber divisions and three inter­
ceptor divisions, with each division havfug • three regi­
ments of three squadrons each. (A squadron may hav.e 
from twelve to sixteen aircraft, while the regiment 
would bold up to fifteen additional aircraft as an 
operational reserve.) The precise numbers cited below 
are to ·be treated with some reservation. They relate to 
a peacetime (though reasonably war-ready) deploy­
ment, they should decline margjnally as a consequence 
of modernization, they chang~ on a week-by-week basis 
for routine reasons, and they could alter quite markedly 
in a matter of a very few days in response • to crisis 
stimuli. 

The deployment of Soviet Frontal Aviation in Europe 
in 1976-77 is approximately as follows: 

Designation 
(Where Known) 

16th VA 
37th VA 

13th VA 
30th VA 
1st VA 

57th VA 
17th VA 

15th VA 
34th VA 

No. of Combat 
Assigned to Aircraft 

Group of Soviet Forces in Germany 1,100 
Norlhern Group (Poland) 350 
Central Group (Czechoslovakia) 100 
Southern Group (Hungary) 275 
Leningrad Mili tary District (MD) 200 
Baltic MD 300 
Byelorussian MD 300 
Carpathian MD 350 
Kiev MD 100 
Moscow MD 200 
Odessa MD 250 
Trans-Caucasus MD 300 

Total: 3,825 

Frontal A via ti on deployed in the Asian USSR is 
roughly 1,675 combat aircraft, for a grarid total of 5,500. 
In addition, the Warsaw Pact allies contribute close to 
2,300 combat aircraft, of which East Germany has 
350; Poland 750; Czechoslovakia, 500; Hungary, 150· 
Romania, 300; and Bulgaria, 250: • 

The Pact air forces of Eastern Europe are very 
heavily focused on the air defense mission. They are 
equipped predominantly with elderly MiG-Ps and Su-7s 
and with the more modern MiG-21. ·The only Pact-allied 
air force to have been provided "thirq-generation ' at­
tack aircraft !s Poland which is reported to have ten 
squadrons of the variable-geometry (VG) Su-20 (or 
Su-17 when deployed with Soviet FA). Therefore, with 
only minimal exceptions, Pact-allied air for~es should 
properly be viewed more as westward air defense ex­
tensions of PVO Strany, than as substa11tial additions to 
the strike capabilities of FA. 

Before discussing the new aircraft rypes being de­
ployed by FA, three distinctive emerging threats, com­
plementary to the aircraft capabilities of Ft\ must be 
cited. First, the S9viet Ground Forces enjoy the services 
of a dense inventory oi all-altitude, surface-to-air missile 
(SAM) defenses. These defenses, organic to the Ground 
Forces, release air resources for sµ-ike and reconnais-
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sance m1ss10ns, although, as specified below, they do 
pose major air battle management problems. Second, 
for deep strike missions, or· for missions in ' a very hostii.e 
environment, FA is backed up not ·merely by the DA, 
but also by a force o{600 M/IRBMs (500 SS-4 MRBMs 
and 100 SS-5 IRBMs)-a force that appears to be on 
the brink of modernization with the deployment of t4e 
niobile and MIRVable'SS-X-20 IRBM. NATO does not 
have a counterpart to .this M/ IRBM force, which is 
deployed on Sovi~t soil. Third, FA has begun_ to deploy 
a new assaulHr~nsport/gunsttlp helicopter, the Mi.:24 
Hind (see pho!o of ·1he Mi-24 gunship on p. 98): A 
large-scale deeloyment progr~m for this sy~tem is ·under 
way. It has been reported that seventy-plus Hinds are 
deployed with· the 16th VA in two regiments at Parcliim 
and Stendal in East Germany. Should the Soviet Uniori 
decide that the helicopter gunship bas a promising 
future as a close-support (and particularly antiaimo,r) 
weapon, FA aircraft resources could be reieased • for 
other mi~si~ns. 

Capability Trendl!I 

It would be difficult to exaggerate µte change in the 
air threat (and the threat to NATO air) over the past 
decade: The Soviet Union 'bas not so much switcbea 
the focus of its FA to offens~ve missfons as added new 
offensive capabilities to an evolving posn.ire that" retain~ 
a very str:ong air • defense commitment, and shifte9 a 
good fraction of the air defense burden· from· FA to the 
organic SAM defenses· of the Ground Forces. As gen­
eral points, 'it is worth noting ~at the operational air­
craft holdings of ·FA have increased by thirty percent 
since 1969, a~d that the overwhelming majority of tac­
tical aircraft types curren~y in productiop. are optimized 
for ground attack ratqer than air-superiority missions. 

Sc;,viet air doctrine unequivo·cally retains its commit­
ment to the early achievement of air superiority, and 
that coinmit'ment -seems to be as genuine as it is sensible. 
!3ut Western observe'rs have to be impressed with the 
fads of ·tpe evolving air order of battle of FA. That 
evolution, as yet incoipplete, is unc!eniably in the direc­
tion of a posture that accords ground attack (and ":rela­
tively deep pelletration for such attack) at least equal 
priority with· Jocal air superiority. 

Until the 1970s, the ground-attack aircraft of Soviet 
FA ha.ye been • charac.te*ed by short range, low pay­
load, • and a severe deficiency of electronic counter­
meE,tsures (ECM). ~ecent deve'lop~ents have altered the 
ground attack profile of FA. The new Fencer-A, 
flogger-D, and Fitter-C in that order of ~~portance, 
give Soviet FA a low-leyel interdiction c:apability th&t 
previously was missing. The VG F~ncer-A, the fi!:st 
postw.µ- ~o~ief aircraft type to be desig!led specifically 
for ground-attack missions, can reach aU NATQ targets 
within the European theater: Range-payload tradeoffs 
are, of course, cqmplex, but by way of elementary ex0 

an1ple the Fencer~A can carry a payload of 6,0Q0 
pounds over an operating radius of 600 ·miles. In West­
ern terms, the Su-I 9 Fencer-A may be thought of as · a 
slightly scaled-down version of the F: 111. With its ter­
rain-avoidance radar and its laser rangt;finder the 
Fencer-A, fty~g in · a · lo-lo-lo mode, po~es a • novel 
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THE AIR DEFENSES OF A SOVIET ARMY 
(M Divisions) 
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In adCillUOA IQ the 5 batteries Gf the SA-6, 9 Gf the SA-4, 5 Gf the 
SA-8, and 3 of the SA-2, a Soviet Army dep1eys 64 treo~ of 
,get,lole-mounted quadru~le SA-9 launehers, and very t~rge 
numbers of SA-7, shaulder-fired SAMs, AJSG, a S()vlet Army, 
typlcally, deploys 19 AA batteries of ZU-23/2s, 32 AA battertes 
af ZSU-2314s, 6 AA batteries of ZSU-57/2s, and 23 AA bat• 
ter,fes of S-60s. 
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ZSIJ.57/2 

5-80 

l:.llltll/11111118 

Slant range. 27 miles: cellil')g.90,000 ft; mabile­
Sianl 1&fiW~• 43 m1:as; c~llln~ so.coo fl : !'!Wb!I~ 
Low,altitude; rT\Ob1Ie; ceiling 40,000 ft; used for 

1st time In October 1973 War 
Low·altltl:lde against slow-moving targets: slant 

range 2.5 miles; c"Ellllng 10,000 ft 
Vehlcle-meunted: l6w-allltuse; range possil:lly 

7.5mi1es • 
Upgrad~d SA-7; vehicle mour;ited 
Towed, 28-mm tWin cannofl; mr:1x. firing rate 

2,000 RPM: range, 3,900 ft 
Vet,1cle-tno'Unted. 23-rnm quadruple cannon; 

max. firing rate, 4,000 RPM: raj'lge 8.200 ft 
AA tank, 57-mm twin cannoo; max. combined 

firing rate 240 RPM: range 13,100 ft 
Tewed, 57-rnm gun: max firing rate. 120 RPM; 

range 13,100 ft 

threat to NATO. Between 200 and 250 Fencer-As are 
now in service with FA in Europe. 

Some 1,200 to 1,300 MiG-23S (Flogger-B) and B 
(Flogger-D) now are deployed with FA. These systems, 
with Fencer-A, will form the backbone of FA over the 
next decade. Flogger-B, the air-superiority version, is 
armed with a 23-mm twin-barrel GSh-23 cannon a:nd 
four infrared and radar-homing AA-7 Apex and AA-8 
Aphid air-to-air missiles. Flogger-D, the gr<;>und-attack 
version has a six-barrel 23-mm rotary cannon, a laser 
designator and terrain-avoidance radar. Flying in the 
exacting lo-lo-lo mode, Flogger-D would have a plausi­
ble operating radius of 250 miles. The Su-17 /20 Fitter-C, 
a VG development of the Fitter-A, attests both to the 
Soviet interest in the ground-attack role and to dissatis­
faction with the performance of the now-obsolescent 
Fitter-A. Fitter-C is a far more versatile aircraft than 
was its A model predecessor, above all in its takeoff and 
landing requirements. The Su-17/20, unlike the Su-7, 
can operate from emergency short fields for crisis and 
wartime dispersal. 

Although Western sources tend to disagree on many 
details concerning Soviet FA, there is a marked and 
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important consensus on the following conclusions: a 
major modernization program is under way with its 
primary focus on the improvement of ground-attack 
capabilities; traditional air-superiority missions have not 
been abandoned to the SAM system of the Ground 
Forces, impressive though those are. The Flogger-B is 
optimized for air defense tasks, while the Su-17 /20 
(Fitter-C) would appear to have air defense as an 
important secondary mission. 

In addition, the days of clear NATO ECM (and 
ECCM) superiority are now definitely past. Soviet FA 
is capable, in large numbers, of flying really Io-Io-Io 
profiles so that ECM and ECCM is scarcely relevant; of 
enjoying ECM escort; and of deploying effective ECM 
on board strike aircraft. Furthermore, Soviet FA aircraft 
are housed on the ground in very hard shelters, and FA 
has the use of close to ninety major airfields in East 
Germany, Poland, and Czechoslovakia (and many more 
emergency dispersal fields). 

Soviet FA has a small deployment of MiG-25 Foxbat­
Bs (perhaps twenty aircraft) at Brieg in Silesia. This 
system, and the "A" interceptor version, have been the 
subjects of much iii-informed commt:nt. Lt. Viktor 
Belenko's defection in 1976 with a Foxbat-A of PYO 
Strany settleci most of the disputes over the technical 
characteristics of this system, and also raised questions 
of much wider importance. Above all, perhaps, Belenko 
was emphatic as to the total dependence of the pilot of 
a Foxbat-A upon positive ground control. If, reflecting 
the limitations of onboard radar and operating "style," 
it should prove to be a fairly general characteristic of 
Soviet air intercept operations that pilots are not per­
mitted to proceed in the absence of real-time instruction, 
a major potential Achilles' heel in the effectiveness of 
FA (and PYO Strany) has been revealed and invites 
exploitation. 

Overall, Soviet FA is evolving in a direction and at 
a pace that should give pause to those American com­
mentators who have been in the habit of using the 
theater air balance as a major argument to excuse mani­
fest deficiencies in NATO's ground forces. 

Ground-Based Air Defenses 
and Frontal Aviation 

In the past decade there has been a major Soviet 
drive to provide all-altitude organic air defenses for the 
Ground Forces, which will provide continuous cover even 
for fast-moving armored forces. NATO's tactical air 
certainly has the capability to penetrate those defenses, 
but such a claim could mislead the unwary. Reasonably 
cohesive ground-based air defenses (in a fluid battle 
situation any air defense system is going to suffer some 
loss of cohesion, no matter how mobile it is supposed 
to be) on a scale and with the quality of those integral 
to the Group of Soviet Forces in Germany (GSFG), 
must impose heavy "virtual attrition" upon an enemy. 
Even if few kills are achieved by such a system, SAM­
suppression sorties and ECM equipment represent 
sorties not flown against Soviet armor and loss of payload 
to that end. The principal mission of the Soviet mobile 
SAM and automatic cannon systems is not to shoot 
down aircraft. Rather it is to prevent NATO's tactical 
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"If you ever think 
Pratt & Whitney's 
ne"" Government 
Products Division 
isn't going all out 
for you, I'd like to 
hear about it~ 

"My number is (305) 844-4111:' 
Edmund V. Marshall 
President 
Government Products Division 
Pratt & Whitney Aircraft Group 







"Our commitment to developing 
new technologies is stronger 
than ever:' 

The advances in metallurgy and design that have 
proved so significant in the success of the F100 
engine are simply part of an ongoing series. In fact, 
the history of aircraft engine technology is virtually 
the history of Pratt & Whitney Aircraft. From the 
original Wasp engine through a variety of piston , 
turbojet, turboprop, turbofan, augmented turbofan 
and rocket engines, our development work in new 
technologies has made major contributions. 

New technologies mean better engines. 
Today, we are working in iarge and srnall propulsion 
systems, in new processes and new materials. For 
example, our Gatorizing'M process greatly simplifies 
the forging of difficult alloys into parl::; previously 
available only as castings. Gatorizing delivers high­
quality parts with significant savings in equipment, 
material and labor. 

With our Gator-Gard'"' coating process, we can 
apply tungsten carbide, the toughest coating mate­
rial on the market today, with greater uniformity 
than any conventional process. Because Gator-Gard 
coatings are more uniform, they are stronger. With 
coating densities of over 99%, they resist extreme 
temperatures. wear and oxidation better than any 
conventional coating application. 

New technologies mean new processes. 
A new piece of equipment with enormous potential 
is our Hot Isostatic Press (HIP). The largest produc­
tion unit of its type in the world , this press converts 
powdered superalloy metals into ultra-strong, solid 
shapes. HIP promises to dramatically reduce the 
amount of raw material and machining that now 
accounts for a major portion of the cost of finished 
engine parts. 

Edmund V. Marshall 

Another project with great promise is our new 
automated casting facility in Middletown, Connecti­
cut. Based upon our directional solidification 
process, it is designed to produce stronger, more 
uniform turbine blades than can be produced with 
today's technology at a lower overall cost. 

The aircraft engines of the future will be built 
upon new processes and techniques such as these. 
Through a continued emphasis on developing new 
technologies we will be able to build jet engines 
with even higher power-to-weight ratios , greater 
fuel efficiency and longer service iives. 

The microstructuresof conventionally forged parts (left) are 
frequently not uniform. The microstructures of Gatorized'"forged 
parts (rl9ht) have uniform metallurgical structures and mechanical 
properties. 
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air from intervening decisively against the armored 
offensive in the critical opening days of a war. 1n hort, 
the mission is to keep the damage imposed by NATO's 
tactical air down to a level that does not arrest the 
momentum of the attack. 

The benefits to the Soviet forces of their dense SAM 
and tube antiaircraft artillery deployments are as ob­
vious as are the costs. The benefits include the release 
of some Frontal Aviation for strike missions, and some 
reduction in the anticipated scale of the NATO tactical 
air threat. (FA need not be tied closely, as a general 
rule, to providing protective cover for the Ground 
Forces.) The costs include the diversion of Ground 
Forces resources to defensive a opposed to offen ive 
shock-power roles, and the creation of major problem 
in air battle management. De pite careful planning of 
friendly air traffic control and despite reliable IFF 
equipment, virtually every NATO exercise-not to men­
tion the graphic evidence provided in the Middle East 
in October 1973-shows that each side is going to lose 
a number of aircraft to its own ground-based air de­
fenses. (Some recent NATO exercises have shown a 
higher kill rate against friendly aircraft than even the 
Syrians managed to achieve aga-inst the Israelis in 1973!) 
The more hostne the air defense environment the greater 

the number of friendly aircraft that will be destroyed. 
Theoretical solutions to this problem are not hard to 

devise but they may fare ill in the confusion of a major 
war in Europe with Soviet mobile ground-based air de­
fenses deployed irregularly and fairly deep in NATO 
territory. A drastic though effective Soviet solution 
would be to adopt a 'switch on/switch off" procedure 
for the SAM and mobile cannons with the ground­
based air defense ystems-at different times-being in­
structed to assume that everything in the air is either 
friendly or hostile. Such a procedure might rest upon an 
exaggerate_d assessment of the fault-proneness of IFF 
equipment and routines, and might overestimate Soviet 
unwill.ingness to accept aircraft losses to friendly action. 
But whatever the chosen Soviet solution or solutions it 
is probably correct to claim that in many instances FA 
will be posed as many, if not more, problems by the 
impressive organic air defenses of the Soviet Ground 
Forces as by NATO air defenses. Soviet air doctrine at­
tempts to minimize these problems by prescribing that 
interceptors operate only above 10,000 feet. 

Notwithstanding the apparent fact that the Soviet 
mili tary has opted for an air defense organic to the 
Ground Forces that might be capable of self-sufficiency 
vis-a-vis NATO's tactical air, FA does maintain (and 
modemize) a major force of manned interceptors. Con­
fident NATO analysts should bear in mind that Jate 
models of the MiG-21 performed very creditably over 
North Vietnam (at least by comparison with the kill­
ratios achieved by American pilots in "MiG Alley" over 

orth Korea) that the VG MiG-23S (Flogger-B) 
would be a very formMable opponent, and that some of 
the resources of PVO Strany might be invoked on very 
short notice for combat duty in the European theater. 
American critics of SAC's manned bomber force would 
do well to i;ecognize that the greater the manned 
bomber/standoff missile threat to the Soviet homeland, 
the less likely would it be that PVO Strany would re­
lease aircraft in aid of FA in Europe. 

The Yak-28 is being phased out as an attack aircraft, but a modified version is used as an ECM escort. 
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The accompanying diagram and table (see p. 64) in­
dicate the character and density of the organic air de­
fenses of the Soviet Ground Forces. 

Theater War 

The marked improvement in the FA ground attack 
capability matches the discernible trend in Soviet doc­
trine for theater war. It is probable that Soviet military 
planners are not wedded to a single idea with respect 
to war in Europe-"one-variant war," as Nikita Khru­
shchev's rigid nuclear orientation was disparagingly 
termed by some Soviet military professionals. Whatever 
the circumstances of the outbreak of war, and whatever 
the scope of Soviet ambitions, the refurbished FA 
promises to be an asset of increasing value. The comple­
mentary and essential triplet of missinns-reconnais­
sance interception and strike-wiU need to be accom­
plished in a European war at any level, and of any 
character. 

Soviet theater-war doctrine is evolving, under the 
pressure of new theater and strategic capabilities, but 
this evolution should provide little comfort for Western 
governments. On the one hand, it is true both that the 
Soviet TJnion ha. purchased the military option of being 
able to wage a sustained nonnuclear campaign in 
Europe and that there are some signs that could be 
indicative of a willingness to wage a very restrained 
theater-nuclear war. Above all else, perhaps, the appear­
ance of nuclear-capable artillery could mark a fairly 
dramatic change in the Soviet view of the proper role 
of nuclear fire support. • 
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On the other hand, across-the-board modernization 
and augmentation of theater-war capabilities could sen­
sibly be viewed in the West as evidence of Soviet deter­
mination to be able to do better what they had already 
planned to do. Also, and this" is a point that merits 
widespread attention and debate, Soviet "style" in 
theater wnr should, to an. important degree, reflect 
Soviet perception of the likelihood of an American 
strategic nuclear response to a NATO-European disas­
ter. In the context of conflict in Europe, Soviet strategic 
forces should be seen, in the first instance, as a counter­
deterrent. The kind of ordnance carried by FA, its 
depth of penetration, and the character of its targets, 
will depend in significant part on the credibility of 
American strategic nuclear intervention. Many factors 
should serve to restrain the theater-nuclear fire plan of 
the Soviet Union, but current trends in the strategic bal­
ance make it unlikely that the prospects of American 
strategic nuclear action will be one of them. 

Although it is not possible to be certain just how the 
Soviet Union would prosecute a war in Europe, the fol­
lowing points are suggested by the diverse evidence 
available: a preplanned attack would be iaunched with­
out prior reinforcement, so as to maximize surprise; the 
attack would be designed to unfold very rapidly; the 
Soviet objective would be victory in the theater; the 
Soviet decision on when, or whether, to introduce 
nuclear weapons would depend on NA TO actions, the 
progress of the offensive, and the Soviet understanding 
of the war's political character. With regard to nuclear 
weapons, the Soviet Union: has developed a concept of 
theater (nuclear) war; does not share Western ideas of 
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escalation; sees nuclear weapons as being complemen­
tary to the primary territory-acquiring/holding function 
of Ground Forces; and believes, by way of contrast to 
NATO that the chai-acter of a war should determine 
the choice of weapons and the manner of their use, 
rather than vice versa (the Western academic strategic 
heresy). 

It is entirely possible, though far from certain, that 
the Soviet Armed Forces would execute their theater­
nuclear fire plan as an immediate precursor to the 
Ground Forces' offensive. In this case it is more likely 

could both deny (or help deny) reinforcing NATO units' 
access to the battlefield and, perhaps above all, help 
deny forward NATO forces an orderly figbtipg with­
drawal. Fencer-As, Fitter-Cs, Flogger-Os and perhaps 
Backfire-Bs could-flying lo-lo-lo profiles-isolate the 
battle area and create chaos in the NATO command/ 
communication structure. In a nonnuclear environment, 
it would only be the penetrating aircraft of FA that 
could accomplish this in a very short time-span. 

It is probably true to claim that tactical airpower can­
not compensate fully for gross deficiencies in the holding 

SOVIET FRONTAL AVIATION AT A GLANCE 

Type 

Su-78 Fitter-A 
Su-17 Fitter-C 

Primary Role 

Close air support 

Comments 

First deployed 1959. 
Close air support/interdiction 

Interdiction 

First deployed 197-4; partially suc.cessful VG devel0pment of Su-78 
(export versjon-Su-20) . 

First deployed 1974: First Soviet air-craft slnce 1945 designed 
specifleally ror gr,our:id att~ck (VG; tefrain-avoidlng radar; las~, 
designator: operating r-aaius of 500-60.0 m'lles) . 

Su-19 Fencer-A 

MiG-17F Fresco-C Close air support Phasing out. 
MIG-21 PFMA Fishbed-J Air superiority/close 

air support 
Mullirole; combat radius with minimum payload, 125 miles. 

MiG-21 SMT Fishbed-K Air superiority/close 
air support 

As Fishbed-J, with ECM capability. 

MiG-23S Flogger-8 Air superiority First deployed 1973; at least 500 in service with FA; first Soviet 
VG aircraft in service. 

MiG-238 Flogger-0 

MiG-25 Foxbat-B 
Yak-28 Brewer 
Yak-28 Brewer-E 

Close air support/interdiction 

Reconnaissance 

First deployea with FA in 1976; laser designator; significant ECM: 
and combal radius of 250 miles. 

Close air support/interdiction 
ECM escort 

Vulnerable, ln the future, only to the F-14 and the F-15. 
l?hasing out. 
First deployed in 1970; first Soviet aircraft (re) designed for ECM 

escort duties. 
An-12 Cub-C ECM and ELINT A development of the An-12 transport. 

than not that most high-value NATO fixed targets 
would be struck by Scud-B and Scaleboard short-range 
ballistic missiles, and by M/IRBMs. The principal initial 
roles for FA would be preattack reconnaissance, the at­
tack upon mobile targets (and particularly nuclear­
capable weapon systems), and forward interception of 
NATO manned aircraft that escaped the first (missile) 
blow. 

In the event of a Soviet decision to attempt a non­
nuclear invasion-probably in the hope that a non­
nuclear phase would last long enough to enable the first 
and second echelons of attacking armor to complete 
preattack assembly and breakthrough operations without 
nuclear attention by NATO-FA would have, plausibly, 
as its primary missions paralyzing NATO's C3 and 
reducing NATO's means of nuclear delivery. Given the 
very capable organic air defenses of the Soviet Ground 
Forces, and the fact that those forces are still extremely 
artillery-heavy, the immediate necessity for FA to beat 
back NATO tactical air and provide close ground sup­
port should not be overwhelming. 

More likely, if a good measure of tactical surprise 
were achieved by the Warsaw Pact offensive, Soviet 
FA-aside from its task of blunting the potential NATO 
theater-nuclear response-would be most usefully ap­
plied to isolating NATO's forward-deployed formations. 
A high-intensity conventional interdiction campaign 
against the tactical and deep rears of NATO forces 
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capacity of Ground Forces. However, Soviet military 
planners have to assume prudently that NATO's tac­
tical air might just be capable of making the difference 
between victory and defeat in the first days of a war. 
In other words, a commitment to a fairly expansive 
notion of air superiority is probably dictated by analyti­
cal considerations as well as by tradition. However, as 
noted earlier, the task for FA is to facilitate the opera­
tions of the Ground Forces. It could well be sufficient 
for FA to be active in the counterair role early in the 
war, in order to reduce the NATO sortie rate and the 
effectiveness of the sorties that were completed. In a 
nonnuclear context, FA in combination with ground­
based mobile (and fixed) air defenses, could not totally 
paralyze NATO's tactical aviation. But, the new ground­
attack capability should help markedly to reduce the 
NATO sortie rate-and hence the weight of firepower 
that NA TO could bring to bear promptly upon Soviet 
armor and transport/communication choke-points. 

FA can properly be appraised only against the back­
ground of Soviet combined-arms doctrine for the con­
duct of theater war and in the context of Soviet percep­
tions of, the theater implications of trends in the strategic 
balance. Just as the improvements in Soviet Frontal 
Aviation are an integral part of the momentum of 
Soviet military modernization, so the appropriate 
NATO response must encompass all aspects of military 
posture. ■ 
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Soviet Aerospace Almanac 
The Soviets take space activity serlously, especlally Its 

mllltary applications as reflected In ... 

Soviet Space 
Activities 1n 1971 

BY CHARLES S. SHELDON II 

T AST YEAR, the Soviet Aerospace Almanac issue in­
&, eluded a general review of the Soviet space program 
with emphasis on its military features. Since then the 
Senate Committee on Aeronautical and Space Sciences 
has published one of the most detailed reviews of the 
Soviet space program yet made public a two-volume 
study prepared by the ongressional Research Service. 
This study wa reviewed by Edgar Ulsamer in t!Je 
December '76 issue of AIR FORCE, again with emphasis 
on military impllcations. It might now seem difficult to 
so quickly add much new hif,ormation. Nonetheless, the 
momentum of the Soviet space program is such that 
some further discussion of its apparent scope, direction, 
and innovations is worthwhile. • 

Scopo 

The Soviet space program continues to develop on a 
broad front of regular operations and new developments, 
including both civil and military applications, with the 
military overwhelmingly dominant. Still, the civilian 
application is larger than the corresponding effort in the 
United States. The program combines unmanned and 
manned flight activities in both the civilian and military 
sectors. 

An accompanying table summarizes the number of 
flights for 1976 and cumulatively for the entire 1957-76 
period, showing figures for each major program cate­
gory. The figures are for numb~rs o( functional pay­
loads, somewhat in excess of the number of launches 
because some launches carry multiple payloads. There 
were ninety-nine launches in 1976, surpassing the previ­
ous record of eighty-nine in 1975. This trend, compared 
with the United States, is shown in the table ori p: 74. 
The latter shows the persistent US lag in launches, which 
now has been with us for a full decade. In 1976, the 
ratio was nearly four to one in the Soviet favor. One 
may construe mitigating circumstances that apply to so 
striking a comparison, but so great a difference persisting 
over time and carrying so heavy a military flavor cannot 
but raise concerns. 

The first of the tables, which gives mission categories, 
conveys the general sense of distribution of interests and 
efforts but should be elaborated on briefly. In the mili­
tary area the most important effort is in low-orbit flights 
that are recovered after approximately two weeks. Thece 
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logically would be photographic missions perhaps also 
with other sensors. Although it might seem hard to dis­
tinguish between military and civil use of the even more 
numerous communications satellites, indirect evidence 
suggests a greater var·ety and number of such satellites 
for military purposes than for civil uses. 

Beyond these two categories, dominant in numbers 
and subdivided into many variants tn meet particular 
needs, the numbers in a particular class of military flight 
are more modest. But they spread into such categories as 
navigation, geodesy, electronic ferreting, ocean surveil­
lance, early warning, weather reporting and other minor 
military applications that could include some kind of 
environmental monitoring, radar calibration, or other 
electronic ferreting not so readily definable. Examples of 
specialized subclasses among the photographic missions 
include such things as area search with medium-reso­
lution cameras maneuverable satellites presumably able 
to do high-resolution work and used almost certainly for 
order of battle intelligence (evidenced by their place­
ment over crisis areas from time to time), ice patrol, and 
multispectral camera work. 

Among the communications subcategories may be 
payloads designed to give continuous coverage over all 
of Eurasia at geostationary orbit· general-purpose satel­
lites in twelve-hour inclined orbits in such numbers as to 
provide reliable communications at all latitudes, world­
wide, or at least from equatorial regions to the North 
Pole· lower flying satellites in large numbers that can be 
used either for 'tactical real-time communications in any 
land theater or ocean, or for worldwide relay in a store­
dump mode; and still another even lower orbit in smaller 
numbers for some kind of store-dump secure communi­
cations, perhaps for clandestine services, where time is 
less important than certainty. 

These many unmanned military flights are coordinated 
with use of space stations of which several have been 
dominantly military, as indicated by the use of different 
telemetry formats and frequencies, the use of all-military 
crews, and flights at lower altitude. This is contrasted 
with the externally similar civilian space station program 
that includes a civilian crew member and flies at higher 
altitude and whose communications are more easily 
followed. Both types of stations perform similar supple­
mental missions related to space medicine, space manu­
facturing, an<i P-arth resources work. 

AIR FORCE Magazine / March 1977 



The prime mission of a station can be made military 
or civilian by exchanging before launch a large fostru­
ment section that slips into a recess resembling a giant 
ice-cream cone and is able to take solar and astronomi­
cal instrumentation, or the folded optics of a high-reso­
lution camera system. The space stations, although 
designed for multiple visits by cosmonaut crews, can 
operate in automatic mode and return film capsules to 
earth while continuing their orbital missions. They can 
also be resupplied by automated ferries that travel from 
earth to the station and dock without cosmonauts being 
present 

In addition to these dominantly military missions, the 
Soviet program includes civilian communications work 
at geostationary orbit, and in twelve-hour orbits inclined 
to the equator for good Northern Hemisphere coverage. 
They also have weather reporting satellites and the 
beginnings of earth resources work, both manned and 
unmanned. Civilian efforts also include contioufog pro­
grams to investigate particles, radiation, and magnetism 
in all regions ranging from near-earth space to the outer 
radiation belts, to the moon, and in the zone around 'the 
sun between Venus and Mars. These have been the prin­
cipal ones that involve most of the countries of the 
Soviet political bloc, plus some additional payloads from 
France, Sweden, and India. Soviet civilian space work is 
still directed toward exploration of the moon and plan­
ets, the latter generally ambitious but ranging from 
highly successful to ones fra11ght with failures. 

Resumption of the Interceptor Program 

From the second half of the 1960s through 1971, the 
Soviet Union gave clear evidence that it was developing 
an ability to approach noncooperative satellites, pre­
sumably to inspect, and if need be, to destroy them. 
Although an apparent target was put up in 1972, no 
interceptor was launched against it, in contrast to the 
single or multiple attacks made on past targets. But in 
1976, after this long lapse, the program was resumed. 
In February, Kosmos-803 was sent up from the Plesetsk 
launch site, using a C-1 launch vehicle in roughly a 600-
km circular orbit. Four days later a large, maneuverable 
interceptor, Kosmos-804, went up from Tyuratam on an 
F-1-m launcher to attempt an interception. Again, in 
April a similar interceptor, Kosmos-814, was flown 
against Kosmos-803. 

In July, another target, Kosmos-839 was launched 
from Plesetsk, this time in an eccentric orbit ranging 
between 1,000- and 2,000-km altitude. Twelve days later, 
Kosmos-843 was launched against it from Tyuratam. 
Apparently, it was not successful in reaching the target 
and seems to have plunged into the ocean within hours 
of launch. 

In December, Kosmos-880 had the earmarks of a 
target at ~bout 600 km circular. Kosmos-885 was put 
into a similar orbit but at about 500-km circular. Then 
Kosmos-886 was put into the kind of eccentric orbit used 
by most of the interceptors up to 1971, which enabled it 
to make a fast flyby of Kosmos-880 to explode in a 
destruction test. At this writing, the role of Kosmos-885 
remains unclear. • • 

There is circumstantial evidence that the interceptor 
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program has expanded to encompass more than one 
operating mode. Some do a near co-orbit of the target 
for a somewhat lingering look and shortly thereafter are 
destroyed by plunging into the ocean. Others assume an 
eccentric orbit with their perigees at the location of the 
target and after making a swift pass are exploded. This 
raises the question of whether one type emphasizes in­
spection from a lingering co-orbit and the other destruc­
tion after a swift flyby. Since the inspection technology 
would seem the more difficult, time to develop better 
sensors might be part of the explanation for the pause in 
flights after 1971. Until that year only one mission 
attempted a co-orbit followed by an ocean plunge. In 
1976, all but one mission were of the co-orbit type. 

Elaboration of Ocean Surveillance 

For several years, the Soviet program has included 
elements that seemed to be related to ocean surveillance. 
Congressional testimony and published analyses settled 
upon an interpretation suggesting that the heavy F-1-m 
launch vehicle from Tyuratam was also being used to 
put a 4 500-kg class payload into a circular low orbit of 
about 250-km altitude. As performance improved, stay 
times in such low orbit were longer. At mission con­
clusion the payload would be broken into three major 
segments with two allowed to decay while one portion 
was boosted to about 1 000-km circular, where it would 
endure for centuries. The interpretation in the United 
States was that the low-flying payload conducted all­
weather search with a spaceborne active radar and, at 
mission conclusion, a nuclear power system was moved 

DISTRIBUTION OF SOVIET SPACE PAYLOADS 
BY PUTATIVE PROGRAM 

1957-1976 
(As of Dec. 31 , 1976) 

Posslb/r, Mission 

Mllltary Recoverable Observation 
Communications 
Earth Orbital Science 
Minor MIiitary MlsslG>n (which 

could Include some environ­
mental monitoring, radar 
oallbratlon, or electronlc 
ferreting) 

Navigation and Geedesy 
Eleetronle Ferreting 
Weather Reporting 
Earth Orbltal, Man- or 

Blology-Rel ated 
Unmanned Lunar Related 
Earth Orbital, Manned 
Venus Related 
Fractional Orbital Bombardment 
Mars Related 
Ocean Surveillance 
Targets for Inspection 
Inspector/Destructor 
Lunar, Man- or Biology-Related 
Early Warning 
Engineering Test 
Orbiting Launch Platform 

TOTAL 

1976 

34 
38 

7 

7 
8 
7 
3 

3 
2 
4 
0 
0 
0 
4 
3 
5 
0 
1 
0 

14 

140 

(1957-1976} 
Cumulative 

362 
220 
118 

101 
54 
49 
41 

37 
34 
33 
23 
18 
18 
16 
12 
12 

8 
8 
8 

149 

1,317 
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to high orbit where it could gradually Jose radioactivity 
before eventual decay in the atmosphere. 

This ingenious but pat explanation began to fall apart 
as the sole interpretation of such activities. For one 
thing, some such flights, instead of coming in pairs were 
single flights placed immediately in about 450-km alti­
tude circular orbits and not moved again. This suggested 
a different power source and different sensor system 
perhaps related to ferreting. Then to further confound 
the analysts amateur observers in Europe discovered 
changes in the radio frequencies coming from some of 
the satellites of the ocean series. More of them moved 
fairly early to the 1,000-km so-called disposal orbit and 
occasional signals were heard from the piece of what 
should have been nqclear powerplant debris at this final 
orbit. These several variations suggest the ocean surveil­
lance program is still evolving amJ may have several 
different categories within its overall framework, which 
will take more time for us to understand completely. 

Longer Life Reconnaissance 

Over the years, the time that Soviet military observa­
tion photographic missions stay in orbit has increa~ed. 
The most typical ar~ now from twelve to fourteen cl::iys, 
except in times of crisis when missions may be called 
back in less than half that time for detailed analysis of 
high-resolution films. 

The appearance of still another variant in this highest 
priority Soviet program was disclosed in 1976, and it is 
too. early to understand it. A new series of flights began 
in 1975 and has continued into 1976. These flights from 
Plesetsk are at an .inclination to the equator of sixty­
seven degrees unique in the photographic program. Most 
have been exploded in orbit often a sign of special 
~oviet sensitivity to nearly intact landings of payloads 
outside Soviet territory. One of these flights was success-
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fully recovered after twenty days in orbit. But if the 
flights represent merely an extension of orbital stay time, 
why the explosions? And why the choice of a different 
inclination? There is no immediate explanation. 

The principal move toward longer life reconnaissance 
is, of course, the use of space stations of almost 19,000 
kg probably three times tl1e weight of the regular un­
manned military observation flights whose ancestry goes 
all the way back to the original Vostok manned flights 
that may even have been test beds for the military pro­
gram. While the recoverable Kosmos flights stay up 
twelve, fourteen , or as many as twenty days, the Salyut 
stations can stay up for years, although needing resupply 
and doing more u eful work with cosmonauts on board. 

Expansion of Synchronous Capability 

The S viet Union has lagged far behind the United 
States in placing satellites in geostationary orbits, partly 
explained by more northerly launch sites and in part by 
less-developed launch capabilities. But this is beginning 
to change. There is public notice of intent to establish a 
total global system of Statsionar satellites, according to 
data filed with the International Telecommunications 
TJninn. A:- part of this system the first location has b n 
filled, and now replaced by satellites named Raduga. A 
television distribution satellite called Ekran was also 
placed in geostationary orbit in 1976. Just as twelve­
hour inclined eccentric orbits are used both for Molniya 
communications and for Kosmos early-warning mis~ 
sions these types have also appeared in geostationary 
orbit, but not yet in a comprehensive system. 

Exp~nsion of Military Molniya Flights 

The original Moluiya-1 series of communications 
flights were first placed in planes 120 degrees, and later 
ninety degrees, ;tpart. These satellites were the first to 
provide a general-purpose domestic distribution system 
for tel~vision, telephone, and data links, but were super­
seded by the Molniya-2 and then the Molniya-3 series. 
One gains the impression that Molniya-2 is the mainstay 
of the domestic "civilian" system, and that Molniya-3 
probably has a primary mission of supporting the "hot 
line" to the United States. Yet, strangely, the earlier 
Moloiyft-1 system thrives as never before, and most of 
the 1976 launches expanded as well as replaced elements 
in this earlier system. Now the separation of orbital 
planes is onJy forty-five degrees. This strongly suggests 
a recognized need to provide both greater capacity and 
redundancy, almost certainly in support of military uses. 

A Regular Pattem in Lesser Series 

With his Kettering Group, Geoffrey Perry, the English 
analyst, does more unclassified observation work on 
Soviet satellites than anyone else. During 1976, he found 
that virtually no Soviet military flights were put up on 
any basis where the orbital planes seemed random. The 
apogees, perigees, inclinations, and periods have almost 
always fallen into repetitive patterns. Now Perry has 
established that virtually all flights establish plane rela­
tionships that are forty-five, sixty, ninety, or 120 degrees 
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apart depending on the category. Thls has given him a 
good ability to predict the plane in which particular 
types of new flights will fall, or when a new flight that 
has just occurred represents a replacement of an earlier 
flight. Toward the end of 1976, he found that the single 
payload store-dump communications satellites are not 
randomly placed but made up a system with 120-degree 
plane separation. 

Expansion of Navigation Satellites 

Navigation satellites have a primary role of support­
ing submarine navigation, but as in the United States, 
they are beginning to be used more widely by other 
Soviet ships. They operate in the same general mode and 
close to the same frequencies as US navigation satellites, 
the frequencies of 150 MHz and 400 MHz being inter­
nationally agreed upon for this purpose. Perry and 
Christopher Wood in the United Kingdom have estab­
lished that a third generation of navigation sateUites has 
filled out a pattern with a sixty-degree separation, differ­
ent from the planes used by the second-generation 
system. A lesser number of flights that often (though 
not always) differ in orbital altitude do not fit these 
planes and may be somewhat more specialized geodetic 
missions than the operational navigation flights. 

Improvement of Weather Satellites 

Although in 1975 there was one weather satellite 
called Meteor-2, instead of the regular Meteor designa-
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Being transported on special ral/way equipment is a Soyuz 
launcher, the central element of the Soviet Union's space 
program. both military and civil. With the February launch 
of two cosmonauts, manned lllghts continued into 19n. 

tion there are clear igns from the Soviet government 
that the Meteor system is being upgraded, and the new 
label may come into general use shortly. Last year, 
advanced sensors were added to some of the Meteor (1) 
series. Multispectral sensors not only give more weather 
data, but are a step toward an earth resources capability 
such as the United States has in the LandSat payloads. 
Further, during 1976, the Soviet weather satellites have 
moved more generally toward an APT (automatic pic­
ture transmission) capability. 

Earth Resources Work 

As suggested the Meteor weather satellites are begin­
ning to move in the direction of earth resources inter­
pretation at least in gross measures, which may show 
such things as tectonic features and moisture levels in 
soil. The more detailed work has come both from the 
Salyut space stations and from the flight last year of 
Soyuz-22. That flight, unrelated to visiting a Salyut space 
station, came shortly after Soviet cosmonauts told the 
press there would be no more independent flights! It 
carried attached to its work compartment a special six­
band multispectral camera system developed by Zeiss in 
East Germany. The flight was at a higher inclination to 
cover a much larger part of the Soviet Union and the 
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German Democratic Republic, in the developing earth 
resources analysis techniques. Last November Kosmos-
867 was launched at Plesetsk and, in general, its ear­
marks and telemetry were akin to the military photo­
graphic recoverable program, according to Perry. 
However, the satellite was maneuvered upward to a 
somewhat higher orbit than is used for regular military 
programs of that type. An unmanned earth resources 
experiment may have been conducted, but it is too early 
to draw conclusions from available public information. 

Joint Manned Flights 

Perhaps as an offset to United States plans to carry 
foreign nationals in the reusable Space Shuttle, lhe 
Soviet Union announced a cooperative manned program 
that will carry Soviet bloc cosmonauts as well as Soviet 
citizens. Late in 1976, the first cosmonauts from the 
German Democratic Republic, Czechoslovakia, and 
Poland went into training at the Yuriy Gagarin Training 
Center near Moscow. 

New Imponderables 

We have already suggested several instances in which 
new Soviet space developments cannot be interpreted 
with complete assurance because they are so recent. Usu­
ally with the passage of time, and some repetition, the 
task of the analyst becomes easier. 

Perhaps the most mystifying developments of 1976 
were the twin flights of Kosmos-881 and -882. Placed 
in orbit by a single launch vehicle from Tyuratam at an 
inclination of 51.6 degrees, they were recalled just short 
of one orbit. Although one newspaper account tied them 
to the space interceptor program, there are other equally 
good interpretations, but none is satisfying and totally 
consistent. The flights could be man-related. They could 
even be somehow related to the FOBS (fractional orbit 
bombardment system) flights that ended in 1971. Inter­
pretation depends on clues to launch vehicles and radio 
frequencies, which have not yet been made public. 

Reusable Soviet Space Shuttle 

We have not advanced in understanding the status of 
a possible Soviet reusable shuttle. Logic points to its 
being extremely helpful in so large a program, and for 
several years Soviet spokesmen have pointed to such a 
development as the only logical way to go. Further, there 
have been stories in trade publications, some derived 
from an East German magazine, that purport to give 
details about a wholly reusable shuttle vehicle. But the 
accuracy of these accounts is dubious. Until the Soviet 
government changes its policy, and bt:wwei. or out-
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going or until long-range flights begin, it is unlikely there 
will be any reliable public information on this question. 

Long-Term Operations With Men 

Troubles have beset the delivery of cosmonauts to 
Salyut space stations. Most often the mechanical and 
guidance task of rendezvous and docking have been 
causes of failure. At other times there were questions as 
to whether life in the stations was comfortable, or 
whether the crews adapted well. In Salyut-5, the crew 
complained about an unpleasant odor whose source they 
could not find. The mission was terminated after forty­
nine days. 

While a crew in the civilian station, Salyut-4, was able 
to stay up for sixty-three days, no Soviet crew has stayed 
for as long as the eighty-four-day record set by an 
American Skylab crew. Soyuz-20, an automated un­
manned resupply and biological experiment ship joined 
Salyut-4 and stayed for ninety days before returning to 
earlh. Almost certainly a ninety-day stay is a near-term 
goal for manned flights . As of this writing, it remains to 
be seen whether anoll1er crew will visit the Salyut-5 
military stat ion. Meanwhile, the civilian Salyut-4 station, 
launched in 1974 and now in automatic mode, was still 
in orbit as 1977 began. 

Potential for Action With Interceptors 

Some of the greatest concern has surrounded the 
reappearance in 1976 of the Soviet interceptor program. 
So long as the practice is confined to Soviet targets and 
weapons of mass destruction are not used there seems 
to be no treaty violation. But the potential for trouble is 
very evident. Newsweek magazine ran a lengthy story on 
military uses of space that suggested there has already 
been interference with US payloads either by laser 
beams from the earth or by satellites. Although both 
possibilities are significant, it is not clear that such 
events actually have happened. A year ago, the laser 
events reported in the press were denied by the US 
Department of Defense. Understandably, the US is inter­
ested in hardening military payloads and in making them 
more di.fficult to find. This interest has been expressed 
in congressional testimony and in the press. 

Should it be proved that US satellites were interfered 
with, there would seem to be a violation of the SALT I 
understandings that national technical means of verifica­
tion are not to be interfered with. Any large-scale 
attempt to blind a military space power or obstruct its 
communications and navigation would suggest a danger­
ous escalation of military moves, and present command 
authorities a totally new strategic situation of the utmost 
gravity. The perils for both sides would be so great that 
such a likelihood is small. Yet the military planner must 
prepare for the unpleasant and capabilities may enter 
into calculations of credjble deterrence. 

During the past year, there has been further evidence 
of the seriousness with which the Soviet Union regards 
space activity, especially in the military sphere. New 
questions have been raised regarding Soviet capabilities 
and intentions-questions that will require study and 
interpretation. ■ 
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IF IT'S HEADED FOR 
SPACE, ROCIETDYNE CAN BUllD 
A POST BOOST PROPUlSION 
SYSTEM TO OPERATE THERE. 

Space Shuttle 
Main Engine 

Lunar Ascent 
Engine 

Apollo 
Command 
Module 
Reaction 
Control 
System (RCS) 

We've done it time after time, after time ... 
From its earliest days, Rocketdyne has been a 
pioneer in rocket propulsion. Today, we're the 
leading developer and producer of reliable liq­
uid propulsion systems. 

You probably know us best for powering 
such history-making veh icles as Redstone, Jupi­
ter, Atlas, Navaho, Thor, Gemini , Saturn/Apollo 
and Lance. We are also developing the Space 
Shuttle Main Engine. 

A nice side benefit to all this work is the 
reputation we've established as being a highlYi 
reliable systems supplier-developing and then 

Transtage 
Altitude 
Control 
System 

Redstone 
Engine 

delivering low-cost, high-technology systems 
that can be produced in quantity, on schedule, 
with minimal risk. 

We've delivered the Main Engine for the 
Minuteman Ill Post Boost Propulsion System. 
And now we're ready to go to work on the next 
big job : to develop and deliver the Post Boost 
Propulsion System for the U.S. Air Force MX 
Program. We have the experience, the tech­
nology and the resources to do the job right. 
Right now. 

Rocketdyne Div., Rockwell International, 
6633 Canoga Avenue, Canoga Park, CA 91304. 
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Soviet Aerospace Almanac 
Size, composition, and status of the Soviet Armed Forces are 

state secret.s. Their military structure is so different from ours that 
comparisons are difficult. But there are ways to measure ... 

Soviet Military 
Manpower 

BY DAVID A. SMITH 

ANYONE interested in the names numbers, and ranks 
of officers in the United States armed forces need 

only consult the Officers Regjster for eat:11 or the ser­
vices, published by the Government Printing Office. Data 
on US military strength are published in great detail, for 
example, in the Military Manpower Requirements Re­
port, submitted to Congress annually. 

In the USSR, virtually all data on the size, composi­
tion, status of training, and other factors regarding 
Soviet armed forces are a state secret. Exceptions are 
rare. In 1940, Stalin did publish a promotion list of gen­
erals and admirals. This was only two years after the 
purges, which had killed off three of the five marshals 
and the majority of colonels and above. He may have 
wanted to let the people know that some officers were 
still alive. ln 1960 Khrushchev published a similar list 
identifying approximately 300 general officers. His prob­
able motive was to publicize the promotion of younger 
officers. Today, the Soviet press periodically identifies 
some individual officers and those promoted to the four­
and five-star ranks. 

During the past year, there has been consi<lerable dis­
cussion in NATO about Soviet military ma11powt:r-the 
size of the Soviet armed forces wltal lo count, whnt not 
to count and how the strength and quality of Soviet and 
US, NATO and War aw Pact, military manpower com­
pare. The analysis is far from complete. Much more 
work must be done to confidently assess the effect of 
manpower dissimilarities on comparative combat capa­
bilities. 

On the surface, the problem may seem to revolve 
arou11d Soviet security. It is ironic to note in that context 
that for three years Warsaw Pact troop data used for 
discussions in the Mutual and Balanced Force Reduction 
(MBFR) talks were furnished by the Western side not 
by the Soviets. The Soviets bave not yet provided data 
on their armed forces. But apart from this, the Soviet 
military structure is o different from our own tlrnt com­
parisons are exceedingly difficult-even when Soviet 
figures are available. Some progress is being made how­
ever. 
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What We Know 

Numbers 
In 1975, analysts reassessed the streuglh of Soviet 

military manpower. Generally accepted estimates were 
increased by approximately 700,000, not because it was 
believed that the Soviet forces had suddenly increased by 
that amount, but because the lagging Western analysis 
had until that time failed to fully assess many Soviet 
military functions. Most agreed that this significant in~ 
crease involved command and support. The new evalua­
tion indicated that the total size of the Soviet armed 
forces was approximately 4,800,000, including 400,000 in 
the Internal Security Troops and Border Troops. In­
ternal Security Troops are under the Ministry of Internal 
Affairs (MVD) and the Border Troops and some other 
categories are under the State Committee for Security 
(KGB). The latter two organizations are considered 
part of the armed forces by Soviet law, but are not under 
the Ministry of Defense (MOD). 

An estimate of Soviet military manpower derived from 
open sources is: 

Strategic Rocket Forces 
GroumJ Fu1·ces 
Air Defense Forces (PVO) 
Air Forces 
Navy 
Ministry of Defense, Headquarters 

Staff, various types of support troops 
Total 

Border Troops and Internal 
Security Troops 

Total 

375,000 
1,825,000 

550,000 
490,000 
370,000 

800,000 
4,410,000 

400,000 
4,810,000 

(Some observers believe that effective Soviet forces 
should be reduced by from 800 000 to 1 200 000 to com­
pensate for lower productivity in the Soviet armed forces 
and for nonmilitary functions performed by some kinds 
of Soviet troops, i.e., Construction Troops.) 

We can only generalize on the ba is of these statistics, 
but we do know tbat almost all Soviet enlisted people 
.,a~rve for two years. Border Troops and Navy peoplt 
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aboard shlp serve for three. When an individual is called 
into military service, he might be sent to any one of the 
five Soviet Ministry of Defense combat services or to a 
special category, such as Building and Construction 
Troops, Civil Defense Troops, or perhaps to the Border 
or Internal Security Troops. 

Detailed unclassified comparisons of US and Soviet 
military manpower are not possible because of security 
restrictions and limited knowledge of many aspects of 

Numbering about 550,000, the Soviet Union's Air 
Defense Forces alone are nearly equivalent in 
strength to the entire US Air Force. 

the Soviet program. A few points can be made, how­
ever: 

• The two systems are dissimilar in many ways, re­
flecting the basic differences between free enterprise and 
Communist systems. For example, the Soviets use mili­
tary forces for such tasks as railroad repair, crop har­
vesting and construction. They apparently have propor­
tionately fewer civilians in their defense establishment, 
and many more military directly involved in operating 
R&D and production facilities. 

• The Soviet reserve system does not directly relate 
to ours. Most of their reserves are in categories that 
more nearly approximate our unpaid reservists. 

• Much or all of the Soviet Border and Internal Se­
curity forces are not available for use outside the Soviet 
!Jnion. The large size of these forces reflects the feeling 
:>f insecurity that characterizes the Soviets. Some mili­
'.ary units inside the Soviet Union and, as events over 
:he last twenty years have shown, some in Eastern 
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Europe probably are also for control of the local civilian 
population. 

• A rough adjusted comparison on the US side in-
cludes: • 

Active military 
Coast Guard 
Estimate of DoD superiority over MOD in 

number of civilian employees 

2,100,000 
36,000 

300,000 
2,436,000 

The uncertainty suggested above is the essence of the 
problem of making a rational comparison between US 
and Soviet military manpower and capabilities. Addi­
tionally, any assessment of overall capabilities would 
have to include both Warsaw Pact and NATO man­
power, which favors NATO. 

Trends 
It should be noted that the trends in numbers of 

Soviet military personnel over the last decade have con­
tinued to increase, even allowing for the recent reassess­
ment: 

Initial US estimate, including 
Border and Internal Security 

1965 1970 1975 

Troops 3,500,000 3,800,000 4,100,000 
Reassessment +700,000 

A further word concerning Soviet mrntary manpower 
trends is in order. The death destruction starvation, 
separation of families, and general deprivation associ­
ated with World War II caused the Soviet birth rate 
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then, and in the immediate postwar period, to be ex­
tremely low. Even at the end of the war starvation was 
widespread. As a result, the number of nineteen- to 
twenty-two-year-olds in the early 1960s was extremely 
low. In fact, it was only about half what it had been 
in the late 1950s. The impact of the low World War II 
birthrate was still evident in 1965. 

By 1967, the number of men reaching military age 
equaled that of the mid-1950s. That year, a new Uni-

Soviet troops slalioned along the Chinese border could 
be rapidly redeployed lo the Warsaw Pact area and should 

be considered in a comparison of US/USSR manpower. 

versa} Military Obligation law lowered the period of 
compulsory military service as previously indicated. It 
appears that, since then only a small percentage of 
Soviet youth has been excused from military service. 
Demographic studies indicate that the growth of the 
Soviet population may now he peaking, or even turning 
slighlly downward. Therefore, jf the present percentage 
of youths reachine military service age continues to be 
called up, we might expect the total Soviet military man­
power to level off, or even start decreasing in the early 
1980s. The level of active military manpower could then 
be raised only by increasing the period of service, de­
creasing deferments, or by increasing the number of 
professional officers warrant officers, and extended­
service enlisted personnel. 

There are some who hold that not all Soviet personnel 
in uniform should be counted, since many perform 
support functions for which there are no counterparts 
in our own armed forces or that are performed by US 
civilians. Others feel that all Soviets in uniform receive 
considerable premilitary training in the civil school sys­
tem or through the huge "DOSAAF' paramilitary or­
ganization. Also, according to our current understand­
ing, all troops receive up to six weeks of additional 
training in mill MY skills after induction regardless of 
what duties they will later perform. 
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Soviet troops who appear to have no counterparts in 
the United States require careful analysis. At first glance, 
it might seem that "political officers," of whom there are 
thousands, should not be counted as part of the military 
establishment. However, most political officers are se­
lected for Party responsibilities because they are the best 
officers in their units. 

Construction troops, in peacetime may dig missile 
silos or build hardened command posts, during which 
they would receive only minimal military training. Many 
Railroad Troops are new shown in Soviet military jour­
nals and newspapers working on the "BAM" railroad, 
which will provide a second route to the Pacific Coast, 
north of Lak.e Baikal. In wartime, the ·e t oops would be 
opening and maintaining supply routes and perhaps 
directly supporting the assault forces. These are some­
what similar to the US Seabees of World War II. 

Border Troops and Internal Security Troops, some­
times referred to as militarized security forces, are 
among Soviet forces for which the US has no direct 
counterpart. They have sometimes been compared to the 
World War II German Waffen SS. Tourists entering or 
leaving the Soviet Union may note the green lapels and 
piping of the Border Troops who check their passports. 
Less visible are the many other Border Troops stationed 
along the 60,000-km border. They are armed with tanks, 
self-propelled guns armored p~rsonnel carriers, heli­
copters, armed maritime cutters and other modern 
equipment. More than once, Border Troops have been 
used as the first shock troops in international border , 
clashes. Interestingly, the skirmishes wrth the Chinese, : 
including the 1969 Battle of Daman sky Island, were : 
fought by the Soviet Border Troops of the KGB-not , 
by Ground Forces troops under the Ministry of Defense. i 
Both tl1e Dordcr Troops and Tnternal Security Troops i 
maintain their own military schools for training officers. • 

Deployments 
• A considerable number of MOD troops are stationed 
along the Sino-Soviet border to the rear of the Border 
Troops. Other troops stationed in Eastern Europe ap­
pear to have duties akin to garrison or security func­
tions. Some analysts think that such troops are "tied 
down" and should not be considered in any comparisons 
of the strength of Soviet and United States military man• 
power. However, the Soviets could rapidly redeploy ele• 
ments of the forces stationed along the Chinese border 
Aeroflot alone, without modifying its civil air schedule 
now rotates Soviet troops to and from East Germany a: 
a matter of course. Soviet military air transport, · aug 
mented by Aeroflot, has the capability of redeployin 
lwops to any theater. • 
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Reserves 
The 1967 Soviet Universal Military Obligation law 

specifies that after initial active military service all per­
sons will be "discharged into the reserve." The same law 
also generally extended the length of each individual's 
reserve obligation. The following applies to enlisted per­
sonnel and warrant officers: 

Class I 
(through 34 years) 

4-6 call-ups of 
3 months each 

Class II 
(35-44 years) 

1-2 call-ups of 
2 months each 

Class Ill 
(45~9 years) 

1 call-up of 
1 month 

The Soviets do not have a system of organized re­
serves such as ours, although each Soviet reservist has a 
mobilization assignment. Judging from comments in the 
Soviet press, it is believed that many of those discharged 
into the reserves fail to conform to this call-up refresher 
training schedule. With the normal two-year enlistment 
(except for the Navy categories previously noted), 
somewhere between 1,200,000 and 1,500,000 are dis-

- charged into the reserves each year: Regardless of whether 
refresher call-ups are met according to regulations, a 
large number of trained men-or men who have had 
active service within a five-year period-are readily 
available. Because Soviet training is narrow and special­
ized, a large percentage of these reservists would prob­
ably retain a high enough level of expertise in their 
specialties to meet the demands of their recall assign­
ments. 

Mobilization Capability 
Within the Ministry of Defense, the Soviets maintain 

a military commissariat system that has many func­
tions. These officials induct, process, and separate all 
military personnel, coordinate local premilitary train­
ing, and maintain personnel records and a registry of 
all equipment (particularly vehicles) that might have 
military use. Military commissariats are located through­
out the USSR. Most of the fifteen Soviet republics have 
a general major responsible for commissariat functions. 
The 150 oblasts and equivalent administrative areas 
normally have colonel-grade military commissars, al­
though some of the more heavily populated areas have 
general officers. Most of the approximately 3,000 re­
gions, the next lower administrative level, have military 
commissars ranging from major through colonel, with 

_ lieutenant ·colonels most prevalent. Some large cities 
also have their own commissars. Moscow and Lenin­
grad, for example, have general officers. (As many as 
forty-five general officers have been identified at various 
times by the Soviet press as being involved within the 
commissariat system.) 

What We Don~t Know 
~ ·_': 

In the United States, understanding of Soviet stra­
tegic weapons systems, conventional hardware, and 
order of battle has had priority. We have a good idea 
about the size and firepower of Soviet divisions, the 
composition of air units, and the capabilities of their 
aircraft. 
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There are other areas in which our knowledge and 
understanding are less complete. For example, what is 
the quality of Soviet military training, performance in 
the field, leadership? How reliable are Soviet troops? 
These questions are as relevant to an assessment of the 
military balance as are data on active-duty and reserve 
strength and the manpower pool. 

Several types of Soviet forces are known as "elite" 
troops-the Strategic Rocket Forces, the Border 
Troops, and some units in the Group of Forces in 
Germany. Other Soviet elements are thought to be mar­
ginal. For example, those manning air defenses in 
European Russia and many troops statione.d in Siberia. 
Furthermore, forty-year-old reserve truck drivers may 
perform well in certain circumstances, such as the 
Czechoslovakian invasion of 1968, but what about 
forty-year-old reservists in heavy combat? Does nar­
rowly specialized Soviet training assure longer retention 
of military skills or could this narrowness reduce flex­
ibility and initiative to the point of being counter­
productive? 

How long might a Soviet Air Army fight a sustained 
engagem~nt against NATO forces? Staying power de­
pends on spare parts, fuel, maintenance--a huge logis­
tical effort that requires people with a wide range of 
training and skills. A great deal more study and analy­
sis of Soviet support capabilities needs to be done 
before reliable comparisons can be made of Soviet and 
US abilities to sustain combat in a protracted conflict. 

How does mobilization under the Soviet military 
commissariat system compare with the mobilization 
potential of our Reserve Forces and standby selective 
service? How do Soviet and US scientists and engineers 
engaged in military R&D compare in numbers and 
quality? How rapidly could Aeroflot (managed even in 
peacetime by active-duty Air Force generals and 
headed by a Soviet Marshal of Aviation) be mobilized 
for military duties? How efficiently could it operate at 
sustained high utilization rates? 

We know a great deal about Soviet hardware and 
about some combat elements. We also have general 
data relevant to the Soviet armed forces as a whole. 
But lacking specific, detailed information on the entire 
Soviet military structure-especially in the areas of 
command, training, and support-an accurate assess­
ment of the impact of manpower asymmetries on the 
US/Soviet balance is doubtful. Are we overestimating 
or underestimating the USSR's capability for sustained 
combat? 

For the long-term, trend data must be generated. 
Point-in-time comparisons of manpower and dollars/ 
rubles are interesting, but of limited value unless we 
also know the trends in these data. Recently, both 
Soviet manpower and rubles allocated to defense have 
been increasing. Better understanding and higher con­
fidence in assessing these trends are needed. How good 
are the numbers? How significant are the trends? 

In the final analysis, we are trying to perceive the 
capabilities of the Soviet military forces and the inten­
tions of the Soviet leadership. To do this with reason­
able confidence, a more complete understanding of 
Soviet military manpower is essential. • ■ 
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Soviet Aerospace Almanac 
Today's Soviet conscript Is healthier, better educated 

than his father was in World War II. He's well equipped, 
with a high level of combat readiness ... 

The Soviet G. I. 
BY COL. FREDERICK C. TURNER, USA 

How TALL are the Russians? a much smaller percentage of the population lhan in the 
My knowledge is based largely on five and a half US has to wear glasses. 

years of daily eyeball-to-eyeball contact with (as the Just as visual acuity presents no significant limitation 
Soviets categorize them) soldiers, sergeants, warrant to the Soviet Armed Forces, likewise the design of tanks 
officers, officers, and generals of the Soviet Tactical to carry crewmen of 5' 6" or less is really no problem. 
Forces. This inch1ded two tours of duty, one in the I once asked a Soviet general if it were not a problem 
1960s and one in the 1970s, when I served with the having to screen out those over S' 611 from tank crew duty. 
Group of Soviet Forces in Germany. He replied with apparent honesty that there were not 

Literally, the Soviet Russians average about 5' 6" in that many Soviets over 5' 6" and that if one were over 
height, which meant that I Was usually looking down 5' 6", he would probably be needed for something else-
on them. Beyond that generalization, the Soviet Rus- such as a unit basketball team. Although he said this 

----- iafi I lcriow ange fr nt crud ;easant" d a f- rn .... ·n,----partl in j st, it dees ref:le0t th faGt tha-t six-.fo0t-taU 
pressive, well-educated, and dedicated seven-footers. Russians are not numerous, and among the minorities in 

Let's first look at the Russians to appraise the the Soviet Union (Georgians, Tadzhiks, Kazaks, etc.) 
strengths and weaknesses of the man behind the Soviet they are even harder to find. The typical Russian con-
weapon. The Soviet conscript, who represents about script is short and thin, although the Soviet officer 
eighty percent of the Soviet Armed Forces, is first of blosso:rp.s in girth about the time he reaches field grade-
all a healthy, reasonably well-educated youth of eighteen one would assume because of genetic background and 
or nineteen who harbors few illusions regarding what eating habits rather than as a result of promotion. 
life has to offer him in the way of material comforts. Educationally, the Russian is growing taller. Most of 
He accepts two years of service without really expect- the conscripts have completed high school, a ten-year 
ing any alternatives. Thus, he has the making of an school system starting at age seven and ending at age 
obedient soldier who will carry out the orders he is seventeen. In any case, the Soviet conscript of today is 
given, with little complaining or deviation. He is not a far cry in educational stature from his father of World 
happy. But happiness is not a Russian trait, and the War II, or the "Great Patriotic War," as the Soviets 
Soviet soldiers, particularly in the Group of Forces out- call it. 
side the USSR, are living proof of Dostoyevski's maxim In 1967, the Soviets cut the conscription term for the 
that misery is just as important in life as is happiness. Army from three to two years. On one occasion I had 

One of my first questions, on joining the Soviets in an opportunity to speak with Army General Viktor 
1963, was why no Soviets below officer rank could be Kulilcov, who at that time was the Commander in Chief 
seen wearing glasses. The first answer came from a of the Group of Soviet Forces iu Germany to which I 
Soviet colonel, who informed me that the Soviets was accredited and who now is a Marshal of the So-
were not genetically weak like the degenerate Western viet Union and Commander of the Warsaw Pact Forces, 
capitalists, and that their visiou, both real and political, the second highest post within the Soviet :rp.ilitary. I 
was unimpaired. I discarded this Ollt of hand as a asked him about the effect on training of the cut in ser-
sequel to the Hitler "master race" line and decided it vice time. After first discharging some ideological bag-
must be that many of the Russians were walking gage, he said-,.probably correctly from what I have 
around unable to see their hands in front of their faces. since observed-that in the past, the educational level had 

Shortly thereafter, on a trip to the Soviet Union not been high enough and it had been necessary to spend 
for the Glorious October Socialist Revolution Parade about one year out of the three educating the conscripts 
(November 7), I found an answer. Indeed, considerable so that they could be effectively trained to use their 
numbers of Soviet soldiers wear glasses, but they seem equipment. There is probably more truth here than 
to be concentrated in the apparently endless number of meets the eye, and this is one area in which the Soviet 
engineer construction and other service units in the Russian is getting tall~r by the year. 
Soviet Union. The Soviet tactical forces, and in par- In World War II, the soldier conscript was the prod- i 
ticular the Groups of Forces outside the USSR, are uct of a rural environment with a peasant background, 
furnished conscripts who need no visual correction. In a true son of the land. He was almost without peer as 
the US, this would present a problem. But thus far in a defensive soldier, and was an excellent night fighter, 
the USSR, perhaps because of the rural peasant heritage, being used to the dark and the land. He was also a 
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tenacious defender whose mastery of camouflage and 
digging into the ground made him extremely difficult 
to dig out-once he had a will to stay. 

The Soviet conscript in the 1970s is not the conscript 
of World War II and, in many ways not a chip off 
the old block. Temperamentally, the Russian, like the 
bear with whom we often associate his country is still 
deliberate and plodding, lacking spirit but not curiosity. 
He comes not from a rural collective and a peasant 
background as often as he does from an urban environ­
ment and a worker's family. The peasant is being re­
placed by the worker and the tenacious defender is, in 
turn, being replaced by the mechanized warrior, who 
is much better educated than the Soviet conscript of 
thirty-five, twenty, or even ten years ago. The ability 
as a night fighter and dug-in ground defender has de­
clined, and it is probably not a coincidence that Soviet 
tactics have moved away from defense and night attacks. 

However, the net result of the change has probably 
made him grow in stature and capability. He is much 
better educated by the urban schools. Trucks being 
the lifeblood of the Soviet economy he is acquainted 
with driving and maintaining vehicles. He is taught 
that the best defense is a good offense-an offense based 
largely on tanks, other vehicles, missiles, and sophis­
ticated technology that he is now much better able to 
handle. In any case, the 5' 6" conscript in 1977 is being 
inculcated with an offensive mission and armed with 
offensive equipment. 

The Soviet soldier whether conscript or general is 
a member of a collective from birth to death-the great 
socialist experiment in togetherness. The individual 
Soviet soldier found on the road at night perhaps stand­
iug guard as a traffic regulator to guide the vehicle 
column in a certain direction, is a lonely cold fright­
ened kid of eighteen or nineteen. 

In East Germany, he finds himself in a foreign land, 
an enemy land. In general, Germans are still hated and 
feared although Soviet propaganda does try to dis­
tinguish without much success, between the East (good) 
Germans and the West (reactionary revanchist) Ger­
mans. The soldier cannot speak the language, or even 
recognize the letters of the alphabet. Since maps are 
classified material that only officers are allowed to han­
dle, in most cases the soldier has no idea where he is or 
of any master plan for movement. Even if he got to a 
phone, he wouldn't know where to call or even how to 
use the German phone system. Essentially, he is "of short 
stature" when placed on his own. Initiative is not favor-

A junior officer and a sergeant (rear) instruct conscripts. 
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ably regarded .. There might be a thin line between initia­
tive and questioning the party line, or the movement or 
operational directive that must be carried out at the 
time, place, and manner as specified and without devia­
tion. 

The product of a collective and with the experience of 
the ultimate in togetherness the Soviet youth learns early 
in life to engage brain before engaging mouth, or to be 
prepared to pay the consequences. He learns that 
decision-making and initiative come with positions of 
responsibility and power. He learns to keep his mouth 
shut and his opinions to himself, other than wbat he can 
parrot back. This training makes it possible for all thirty 
tanks in a Soviet tank battalion to use a single radio net. 
Only officers are authorized to use the radio and no:• 
mally only the battalion and company commanders will 
talk, except in an emergency. This is adherence to a sy~­
tem in which everything comes down from the top. This 
is the same society in which only a few of the gas masks 
for civilian defense have talking diaphragms in the 
mouthpieces. It is accepted that those with power and 
responsibility will do the talking, and those not in the 
vanguard of the proletariat are to listen and carry out 
instructions. 

From my vantage point, the strength of the Russians 
that, figuratively, makes them seven feet tall is due 
largely to their equipment and their combat readiness, 
even more o than their number, which is also impres­
sive. The Russians subscribe to that old adage of Con­
federate Gen. Nathan Bedford Forrest "git thar fustest 
with the mostest." The Soviet troops are well trained in 
the technical use of their equipment, particularly the 
crews assigned to heavier weapons communications, 
bridging, etc., but most of all in movement. First _prior~ty 
is given to movement and proficiency particularly with 
crew-served weapons, and second priority to tactical 
employment. 

In sum, I am concerned that the Russians, largely 
through technological sophistication, are getting taller, 
and the US really has no choice but to match or pace 
their growth in certain key areas and see that ~bey ~o 
not outlap us in others. We can never match their rapid 
mobilization and recall capabilities. We cannot afford 
to be manpower-intensive to the extent of matching 
them man for man-nor do we need to if our troops are 
weU trained well armed, and obviously ready and will­
ing to fight. However, on weapon systems R&D, on ~de­
quate and accurate strategic systems, and on h1gh­
quality, modern general-purpose equipment, we must 
also stand tall-at least as tall as the Ru sians. ■ 
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Soviet Aerospace Almanac 
Converting the defense expenditures of one superpower to the currency of the 
other presents serious methodological problems and can lead to faulty conclu­
sions. More accurate guides for ,policy formulation are the Implications of ... 

Trends in Soviet 
Military Spending 

BY WILLIAM T. LEE 

W .H1 'H uf lht> two .~11pcrpowcrs spends tht: most for 
defense? 

or a variety of reasons superpowers buy many kinds 
and qua11tities of weapons and other goods and services 

tryine to translate bot'h into dollars or ruble . Third to 
compare the priority given to defense expenditures in 
the OS and the USSR. Fourth, to compare U1e composi­
tion of defense expenditures in both superpowers. 

_____ ..,;that an;! 110! directly comparable. One way to make the.s 
differences compara6le 1s o ran ta nem a int ------Wch,y mpa-- ,--u.~M-1.-,So"lie~ ----
common denominator. In ur case, this is the money Defense Expenditures? 
expended to equip and run the respective military estab­
lishments of the US and the USSR. 

Using mon y as the standard common denominator. 
however, immediately poses tJ1er questions. In the coin 
of which realm? Shall we compare in dollars or in ru­
bles. or both? And how will the choice of currencies 
affect the comparisons? 

It has been pointed out that if we were to buy and 
operate the Soviet weapons inventory at US prices, to 
put as many men into uniform and compensate them 
at US pay cales for volunteer forces, and conduct com­
parable R&D program we would then have to spend 
many more dollars on defense than now. Such claims 
have engendered critical comment on how meaningful 
it is to make a comparison in dollars. Some critics argue 
that using dollars makes the Soviet military appear 
larger than it really is. If rubles were used instead, the 
US would appear to be malcjng the larger investment. 

Most agree, however, that the rate of growth of Soviet 
military expenditures over the past fifteen years has 
been less than the rate of growth of the Soviet economy 
as a whole. At the modest long-term growth rate of 
three percent per annum most often mentioned, Soviet 
defense spending may have grown faster Lhan US ex­
penditures in constant dollars. Nevertheless, if one ac­
cepts three percent per annum as the growth rate for 
Soviet defense outlays, defense has fallen in Soviet na­
tional priorities because the overa.11 rate of economic 
growth, although declining, has averaged more than ·five 
percent per annum in the same fifteen-year period. 

This article has four objectives. First to provide an 
explanation of the problems involved in trying to com­
pare superpower military establishments in the coin of 
either realm. Second to argue that more will be learned 
by comparing the trends and composition of military 
expenditures in the coin of each superpower than by 
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Expenditures for military establishments are one basic 
dimension of any comparison of superpower defenses. 
First, bow a nation spends its money tells us something 
about its policy objectives. When accurately measured, 
changes in defense expenditures are good indicators of 
a nation's objectives. 

Second over a period of time, trends in expenditures 
tell us something about trends in a nation' priorities. 
In tbe US, debate over our priorities in recent years has 
centered on how the US budget is divided among de­
fense, social, and welfare programs, improving the envi­
ronment, public transportation, and so on. 

Similarly, we aJlocare our gross national product 
among the three basic 'end uses'' of consumption, in­
vestment and defense. Trends in our national budget 
and in apportioning our GNP teJI us a great deal about 
our national priorities. 

The same is true of the Soviet budget and national 
income. The latter differs from GNP by the exclusion 
of most personnel services, but Soviet GNP can be 
roughly approximated from published Soviet data. In 
analyzing trends in Soviet national priorities among 
consumption, investmen.t, and defense, it does not matter 
much whether one uses Soviet national income or esti­
mates of Soviet GNP as long as the data are reasonably 
reliable and consistent. 

It is often argued that defense expenditures are a 
heavy burden on tl1e US economy even when their share 
of GNP is down to .five or six percent compared to 
about ten percent a decade ago. But what is the burden 
of defense on the Soviet economy? As we shall see, it 
is more than twice the US burden in terms of its share 
of GNP. But this is a crude measure. The real measure 
in both superpowers is the "opportunity cost." That is, 
what the US and USSR give up in investment or con-
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sumption, or in some combination of the two, to sup­
port a given level of defense expenditures. Unfortu­
nately, we do not have good estimates of the Soviet 
opportunity cost. The analytical tools, or at least some 
of them, apparently exist, but they have yet to be used. 

Trends in national priorities and even crude measures 
of the burden provide insight into the political utility a 
nation ascribes to military power. If defense priority is 
low and the burden light, the political utility ascribed to 
defense is likely to be low, unless some exceedingly 
fortuitous political and economic conditions make mili­
tary power unusually cheap. But, under the best of con­
ditions, powerful defense establishments are never free. 
If a country's defense establishment is expanding at a 
rising share of GNP (or national income), it seems 
reasonable that the national decision-makers must 
ascribe considerable political utility to military power. 

Measuring the magnitude and trend of defense ex­
penditures, therefore, is one of the dimensions needed 
to analyze a country's objectives, national priorities, de­
fense burden, and perceived political utility of military 
power. Comparable measures are required for interna­
tional comparisons. Let us first examine a few of the 
salient methodological problems. 

Some Methodological Issues 

It is not uncommon to hear that the Soviets are 
"spending" this or that many billions of dollars for 
defense. Whether US expenditures are discussed in the 
same way in Moscow is unknown. Keep in mind, how­
ever, that domestic expenditures are made only in do­
mestic currencies both in Washington and in Moscow. 
Rubles can be converted to dollars, and vice versa, but 
the data are fraught with many uncertainties and the 
results should be used cautiously. For policy analysis, 
we should confine the discussion to expenditures in the 
domestic currencies of both countries. 

Ideally, comparisons of US and USSR defense ex­
penditures, and their major components, would be mea­
sured in rubles and dollars four ways: 

• USSR defense spending in rubles; 
• US defense spending in dollars; 
• USSR defense outlays converted to dollars; or 
• US defense spending converted to rubles. 
In practice we have only the first three measures. 

Data required to price US procurement and RDT&E in 
rubles are lacking. The CIA has attempted to compare 
"defense" expenditures of both superpowers in rubles 
and has found Soviet expenditures to be from ten to 
about thirty percent higher. But no details of data or 
methods used have been released. CIA testimony before 
Senator Proxmire's Subcommittee on Priorities and 
Economy in Government indicates that these are very 
preliminary calculations. Nevertheless, they have impor­
tant implications. But let's discuss the methodological 
problems further before returning to this point. 

When we convert goods and services produced by 
one superpower into the monetary values of the other, 
we seek the cost of replicating one country's basket of 
goods in the other country. For example, we replicate 
the cost of a Soviet missile when produced by the par­
ticular combination of capital, labor, and management 
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engaged in producing missiles in the US. Thus, we 
attempt to translate Soviet outputs into comparable US 
outputs in dollars. Conceptually, we may do this either 
by pricing out the Soviet missile directly in dollars, or 
by applying an appropriate ruble/dollar conversion ratio 
if we know the ruble price. 

When we seek the comparable value of USSR output 
in US prices, we are adjusting for the differences in the 
level of productivity in the two countries. The Soviet 
basket of goods valued at US prices reflects US produc­
tivity. However, using US prices introduces a basic am­
biguity. Those prices represent the cost of producing US 
goods. If the US actually produced Soviet (or some 
other) goods instead, US prices would be different from 
the goods the US actually produced. Technologically 
less sophisticated goods generally cost less, and small 
buys usually have higher unit costs than do large buys. 
The same argument applies to valuing a US basket of 
goods in Soviet prices if we were in Moscow. 

Given that the estimate of US dollar costs to replicate 
the Soviet defense establishment exceeds what we are 
spending on defense, the conventional wisdom is that cost­
ing the US establishment in rubles would yield a larger 
number than the Soviets are spending on defense. This 
is the so-called index number effect. The relative costs 
depend on whose prices you use. 

But the military establishments of the US and the 
USSR represent a special case that confounds the con­
ventional wisdom in one sense and confirms it in an­
other. To better understand this, let's take a somewhat 
oversimplified version for starters. Assume that both the 
US and the USSR purchase only ten defense goods and 
services. These are identical on both sides, but each side 
purchases different quantities. Five of the ten are pur­
chased in larger quantities by the US and the other five 
by the USSR. Because prices tend to correlate negatively 
with quantities, the conventional wisdom holds. Which 
country is the bigger defense spender depends on whether 
you are in Moscow or Washington. 

The actual situation is a bit different. The USSR is 
buying more of all ten goods, or at least nine of the ten. 
Under these circumstances it doesn't make any differ­
ence where you are. The USSR is the bigger spender 
regardless of whether you price in dollars or in rubles. 

Now for the paradox. The USSR buys more of most 
everything. But "everything" here really means only 
those things that are within the state-of-the-art in both 
countries. The US buys high technology weapons that 
the USSR does not buy because such advanced weapons 
often are still in the laboratory stage in the USSR. 

To illustrate, what would it have cost the US to have 
produced a Minuteman III missile in 1960, in 1965, and 
in 1970? In 1960, one Minuteman III missile could not 
have been produced for all the GNP of planet earth. 
By 1965, the GNP of the US might have purchased one 
overweight Minuteman III. Yet by 1970 the US was 
able to start volume production of Minuteman III mis­
siles at several million dollars per copy. 

Now consider assigning ruble prices to US weaponry 
that is not within the Soviet state-of-the-art. Assign all 
the rubles there are and there still won't be enough. But 
stick around a few years and the Soviets will probably 
be turning out much larger quantities than the US. 
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Finally. we know that the USSR has about twice as 
many men in uniform as does the US, but comparing 
military manpower costs pre en ts its own difficulties. 
Among them is the disparity b tween the pittance paid 
to Soviet conscripts and US volunteer pay; whether to 
value manpower at Soviet or US pay scales, in dollars 
or rubles; uncertainty as to which establishment uses 
more civilian employees; differences in tax structures 
and consumption patterns; and opportunity cost. 

Perhaps the least bad solution here would be to show 
defense costs in the two countries with military man­
power valued at going pay scales and at opp rl'unity 
cost as best that may be approximated . The con e­
quences for total defense expenditures (in dollars or in 
rubles) would be explicit, and the US critics would have 
to find something else to complain about. 

Another alternative would be to drop, or at least de­
emphasize, the whole business of trying to say how 
much it would cost the US to purchase the Soviet de­
fense establishment in dollars, and vice versa. If people 
would conccntrntc on how much ead1 superpower is 
spending in its own currency then we could legitimately 
talk about expenditure instead of imulated costs to 
say nothing of the problems peculiar to converting one 
currency to another. Plenty of realistic and meaningful 
problems would remain, such as: 

• How much do the Soviets spend in any given year? 
• What is the trend in Soviet expenditures over time? 
• What share of their budget, national income, and 

GNP do, and will, the Soviets devote to defense? 
• How do the Soviets apportion their defense ex­

penditures among personnel costs, operations and main­
tenance, procurement, and RDT&E? 

• How do Soviet trends in national priorities and 
expenditure compare with US trend and proportion ? 

To answer these questions we need to know how 
much the Soviets are spending in rubles. 

Comparative Trends in 
Defense Expenditures 

The military establishments of the two superpowers 
are similar in some respects but strikingly different in 
others. One of the most evident differences is in nuclear 
doctrines and strategies, which have been almo t com­
plete opposites since the mid-1960s. Perhaps not coinci­
dentally, the priority each superpower has given to de­
fense also has grown increasingly disparate ince about 
the same time. Concurrently the structure of defense 
expenditures in the two superpowers has become strik­
ingly dissimilar, as shown in Figures l through 3. 

fn 1955, the USSR allocated about eleven percent of 
its GNP to defense (including space). The share de­
clined to about eight percent in 1958 and then began 
to rise with the adoption of Khrushchev's Seven-Year 
Plan (1959-65). Currently, Soviet outlays for defense 
and space have reached fourteen to fifteen percent of 
USSR GNP and apparently will rise to about seventeen 
or eighteen percent in 1980 if the current Five-Year 
Phn proceeds as scheduled. These shares represent di­
rect costs of maintaining the forces and (probably) 
most military assistance. They do not include pensions, 
most premilitary training and civil defense costs, na-
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William T. Lee is a leading authority on Soviet defense 
economics. Following more than a decade as a CIA 
specialist in Soviet affairs, he was a member of the 
Stanford Research Institute from 1964 to 1972. He 
now is a consultant to several government agencies 
and to Systems Planning Corp. Mr. Lee is the author of 
Soviet Defense Expenditures 1955-1975: Ah 
Unconventional Approach, and has contributed articles 
on Soviet military affairs to a number of US publications. 

tional strategic stockpiles, and other indirect economic 
effects such as dispersion of USSR industry or other 
means of reducing vulnerability. 

In terms of Soviet national income, which excludes 
many services counted in GNP, the trend has been the 
same. The shares have been a bit higher because of the 

, differences in the two measures. The Chinese evidently 
have acquired some data on Soviet defense expendi­
tures as a share of national income. According to the 
Chinese, the share was 13.1 percent in 1960, 17 .1 per­
cent in 1970, and about twenty percent in 1975. These 
Chinese data are quite consistent with the estimated 
trends as presented above. 

During 1955-68, US national priorities were similar to 
those of tbe USSR. About ten percent of US GNP was 
spent for defense during 1955-63. The declining trend 
in 1964-65 was arrested until 1969 by the Vfotnam 
War. Subsequently, defense has declfoed steadily in US 
national priorities from about ten percent to five or six 
percent of GNP. From about one-half of the US federal 
budget in 1960, defense declined to less than thirty per­
cent in Fiscal 1976. Since the late 1960s the trend of 
defense in US and USSR national priorities has been 
as asymmetrical as their national military strategies. 

Even more diverse trends are evident in the structures 
of defense expenditures as shown in Figures 2 and 3. 
In 1955, roughly forty-five percent of Soviet defense 
outlays went for manpower, while in Fiscal 1961 man­
power accounted for about forty-two percent of the 
US defense budget. But the cost of a volunteer force 
has driven the US manpower share to nearly sixty per­
cent (including retirement costs). Conversely, the USSR 
spends less than fifteen percent (excluding pensions) on 
manpower. 

In the US, procurement and miJjtary R&D have 
declined from about fifty percent of defense expendi­
tures in 1961 to about thirty percent currently. In the 
USSR, procurement R&D, and all space programs 
accounted for about thirty percent of Soviet outlays in 
1955 and about fifty percent in 1965. Currently pro­
curement, military R&D and a.II space programs 
account for as much as two-thirds of total Soviet out­
lays for defense and space. 

Ideally, we should also compare trends by branch 
of service and by major mission. Aside from institu­
tional differences posed by such USSR branches as 
Strategic Rocket Troops and National Air Defense, 
which have no direct counterpart in the US, the meth­
ods used to estimate these trends in Soviet defense and 
space expenditures do not provide estimates by branch 
of service or military mission. These estimates can be 
provided by the direct costing approach. Direct costing 
estimates recently have been revised upward by a factor 
of two, but still underestimate the rate of growth in 
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Soviet defense outlays by factors of two to three, pri­
marily because this method does not capture the full 
cost of technological innovation. Moreover, even space­
age intelligence collection ystems cannot identify all 
.inputs to operating and maintaining the Soviet military 
estabUshment. ntil these defects are corrected, direct 
costing estimates of Soviet defen e expenditures by 
branch or mission may not be accepted as plausible. 

It ha also been argued that most of the increase in 
Soviet defense expenditures over the past fifteen years 
has been due to the buildup in Soviet forces facing 
China. If the conventional wisdom that about a three 
percent annual growth rate in total Soviet defense 
expenditures since 1960 were correct, this argument 
might have some credence. The cost of expanding and 
modernizing Soviet ground and air forces facing China 
has not been trivial, although it alone probably would 
not have accounted for even a three percent annual 
growth rate. After aJI, only about one-quarter of Soviet 
ground forces are stationed on the China border. The 
proportion of Soviet tactical air forces stationed there 
may be sin1ilar and presumably some Soviet strategic 
missiles are targeted on China. Nevertheless, all such 
Soviet forces devoted to the Chinese threat will not 
begin to accou.nt for the eight to ten percent annual 
growth in Soviet defense expenditures observed since 
1958. Rather, the principal cause, under both the 
Khrushchev and Brezhnev-Kosygin regimes, has been 
the cost of forces deployed against NATO and the US. 

Implications 

All these numbers and percentages have political and 
policy implications. First, ,it is evident that changes in 
Soviet political leadership have had little effect upon 
trends in Soviet defense expenditures. The most rapid 
growth rates were in 1958-63 under Khrushchev and in 
1966-70 under Brezhnev-Kosygin. Secondly, it is diffi­
cult to see how such a long-term trend could have been 
maintained without a fairly broad consensus within the 
ruling elite that all these rubles for defense were worth 
it. Third the rise in Soviet defense expenditures, both 
relatively and absolutely over tJ1e past two decades 
reflects the economic cost of the growth in Soviet mili­
tary capabilities. This is also evident from the number 
and capabilities of the new Soviet weapons. 

Fourth, the Soviets evidently are serious about their 
long-standing goal, first publicly stated in 1961 and 
often reiterated of "quantitative and qualitative supe­
riority' over the US and its allies. The Soviets still have 
quite a way to go on the qualitative aspect, but they 
have made a good deal of progress in the last twenty 
years and they are still trying hard. Fifth, the Soviets 
have a lot to gain from trade, credits favorable prices 
for grain, and most importantly technology transfer. 

Without question the Soviets do not use everything 
they get very efficiently. Nevertheless, it is difficult to 
see how they could keep up the drive for "quantitative 
and qualitative superiority" over the US and its allies 
were it not for the economic benefits of what we call 
"detente," or what the Soviets call "peaceful coexis­
tence." This, in their view, has been forced upon the US 
by the growth in Soviet military and economic power. ■ 
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Soviet Aerospace Almanac 

e 

Again this year, the Gallery has been prepared 
exclusively for AIR F=oRCE Magazine by 

John W. R. Taylor, the British authority on aerospace 
systems. Completely revised, it contains much new 
information on Soviet planes and missiles. Some 

specifications are necessarily estimated or 
approximate. British spell ing and usage have been 

retained throughout. 

Beriev M-12 (NATO 'Mail') 

BY JOHN W. R. TAYLOR 
Editor, Jane's All The World's Aircraft 

Bombers and Maritime 
Berlev M-12 (NATO ' Mail') 

About 100 of these twin -turboprop marl­
time patrol ·amphibians were built for shore­
ba.sed service with the Soviet Naval Air Force . 
Depl_oynient to operational air bases of the 
Northern and Black Sea Fleets began at least 
ten years ago. and a few M-12s were re­
ported to be flying over the Mediterranean 
from Egypt before the departure of Soviet 
forces from that country. Equipment for over. 
water search Includes radar in a nose 
'thimble' and a MAD (magnetic anomaly de­
tection) tall-sting. The fac t that M-12s hold 
all 20 records for turboprop amphibians cur­
renUy recognised by the FAI, as well as all 
14 records for turboprop seaplanes, empha• 
sises both the efficiency and uniqueness of 
the ir design. 
Power Plant: two lvchenko Al-20D turboprop 

engines; each 4,000 shp. 

Dimensions: span 97 ft 6 in, length 102 ft 
0 in, height 22 ft 11 ½ in. 

Weight: gross 65,035 lb. 
Performance: max speed 379 mph, max 

range 2,485 miles-. 
Accommodation: crew of five. 
Armament: variety of weapons and stores for 

marit ime search and attack carried in in­
ternal bay aft of step in bottom of hull, 
and on four pylons under outer wings. 

Ilyushin 11-38 (NATO 'May'} 
Soviet counterpart to the US Navy's P-3 

Orion, this shore-based anti-submarine/marl• 
t ime patrol aircraft was evolved from t he 
familia r 11·18 turboprop airllner. Fewer than 
60 are thought to be operational at present 
wi·th naval units covering Atlantic and Medi­
terranean waters; but production continues, 
with India as the first export customer for 
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three. Compared with the basic elrllner, the 
11-38 has a lengthened fuselage containing 
few windows, an Internal weapon-bay, MAO 
tell-sting, and a large radome under the for­
ward fuselage. The wing had to be moved 
forward to cater for the effect of Internal 
equipment and stores on the CG position. 
No defensive armament ls fitted . 
Power Plant: four lvchenko Al-20 turboprop 

engines: each 4,250 ehp. 
Dimensions: span 122 ft 8½ In. length 129 ft 

10 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') 
Twenty-three years have elapsed since this 

Soviet counterpart of the USAF's 8 -52 Strato­
fortress took part In its firs·t flypast over 
Moscow, on May Day 1954. About 35 stl ll 
serve nominally as bombers with Dainaya 
Avlatslya, the long-range air force: more sig­
nificant are the 50 M-4s that have been con­
verted Into tankers for ln-fllght refuelllng of 
the other bombers of this force, Including 
supersonic 'Backfires'. Even the maritime re­
connaissance versions may switch to tanker 
duties now that 'Backfires' are operational 
also with the Naval Air Force. The three ma­
jor variants of the M-4 have the following 
NATO reporting names: 

Bison-A. Basic strategic bomber, with sin• 
gle nuclear weapon In Internal bomb-bay and 
armament of ten 23 mm guns. Now deployed 
prlmarlly as tanker with Internal hose-reel 
unit. 

Blson•B, Maritime reconna issance version, 
first reported In 1964. 'Solid' nose radome In• 
stead of glazed nose of 'Bison-A', with large 
superimposed refuelling probe. Underluselage 
blister fai rings over electronic equipment. 
Forward portion of centre bomb-bay doors 
bulged. Upper and lower aft turrets deleted, 
reducing armament to six guns. 

Blson-C, Generally slmllar configuration to 
'Blson-B', but with large search radar f aired 
Into lengthened nose, aft of centrally-mounted 
refuelling probe. 

(Data tor 'Bison-A' follow,) 
Power Plant: four Mlkulln AM-30 turbojet en­

gines: each 19,180 lb st. 
Dimensions: span 165 ft 71/2 In, length 154 ft 

10 In. 
Weight: gross 350,000 lb. 
Performance: max speed 560 mph at 36,000 

ti, service ceiling 45,000 ft, range 7,000 
miles at 520 mph wi th 10,000 lb of bombs. 

Armament: ten 23 mm guns In twin.gun tur­
rets above fuselage fore and aft of wing, 
under fuselage fore and aft of weapon­
bays, and In tall. Three weapon-bays in 
centre fuselage. 

Tupotev Tu-16 (NATO 'Badger') 
As long ago as July 1955, a formation of 

54 Tu-16s took part In an Aviation Day flypast 
over Moscow; yet nearly half of the 2,000 
thought to have been built are still opera­
t ional, In the following six variants: 

Badger-A. First Soviet strat egic jet bomber. 
Crew of seven. Glazed nose, with small under­
nose radomo. Armed with seven 23 mm guns. 
Nearly 500 equip medium bomber squadrons 
of Oalnaya Avlatslya, a few as tankers for 
wingtip-to-wingtip flight refuelling. Nine sup­
plied to Iraq. About 60 built In China since 
1968. 

Badger-C. Anti-shipping version, f i rst shown 
In 1961 Aviation Day flypast, with 'Kipper' 
winged missile carried under fuselage. Wide 
nose radome, In place of glazing and nose 
gun of 'Badger-A'. Total of about 150 'Badger. 
Cs, Os, Es, and Fs' believed active with 
Soviet Naval Air Force. 

Badger-D. Maritime/electronic reconnaJs. 
sance version. Nose like that of 'Badger-C'. 
Larger undernose radomo. Three blister fair• 
lngs In tandem under centre ·fuselage. 

Badger-E. Similar to 'Badger-A' but with 
cameras In bomb-bay. 

Badger-F. Basically similar to 'Badger-£' 
but with electronic Intelligence pod on pylon 
under each wing. 

Badger-G. Similar to 'Badger-A' but fitted 
with underwing pylons for two rocket-powered 
air-to-surface missiles (NATO 'Keh'). About 
275 serve with anti -shipping squadrons of the 
Soviet Naval Air Force: others are included 
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In the 25 'Badgers' supplied to Egypt as re• 
placements for aircraft lost in the Yom Kip· 
pur Wa r of October 1973. (Data for 'Badger-A' 
follow.) 
Power Plant: two Mlkulln AM-3M turbojet en­

gines; each 20,950 lb st. 
Dimensions: span 110 ft O in, length 120 ft 

0 In, height 35 ft 6 In. 
Weight: gross 150,000 lb. 
Performance: max speed 587 mph at 35,000 

ft, service colHng 42,650 ft, range 3,975 
mlles at 480 mph with 6,600 lb of bombs. 

Armament: seven 23 mm guns: In twin-gun 
turrets above front fuselage, under rear 
fuselage, and In tall. with single gun on 
starboard side of nose. Up to 19,800 lb of 
bombs In Internal weapons•bay. 

Tupolev Tu-22 (NATO ' Blinder') 
First operational Soviet supersonfc bomber, 

the Tu-22 was Intended to spearhead the 
strategic attack force, carrying a 37 R long 
air-to-surface missile (NATO 'Kitchen'} sem i­
submerged in Its weapons-bay. Western Ob· 
servers at \he 1961 Aviation Day display In 
Moscow, where the aircraft was f i rst shown 
In public, overestimated Its performance and 
potential. In fact, the Tu-22 proved Incapable 
of fulfilllng a strategic role. Production was 
limited to around 250 aircraft, of wh ich about 
65 were t ransferred to tho Naval Air Force 
for ma rltlme reconnaissance and to help pro­
tect the sea approaches to the Soviet Union, 
from bases In the Southern Ukraine and 
Estonia. In addition to the main versions 
listed below, a missile-armed long-range in­
terceptor variant has been reported, as a re­
placement for the Tu-28P. 

Blinder-A. Basic reconnaissance bomber, 
with fuselage weapons-bay fo r free -fall 
bombs. About 12 sent to Libya. 

Bllnder-8. Slmlfar t o 'Bllnder•A' but able t o 
carry a1r-to-surfa'ce missile (NATO 'Kitchen' ) 
semi-recessed In under fuselage. Larger radar 
and partially-retractable flight refuelling 
probe on nose. 

Bllnder-C. Maritime reconnaissance version, 
with six camere windows In weapons-bay 
doors. New dielectric panels, modifications to 
nosecone, etc, on some ai rcraft suggest 
added equipment for ECM and electronic In­
telligence roles . 

Bllnder-D. Training version. Cockpit f or In­
structor In raised posi tion aft of standar(! 
flight deck, with stepped-up canopy. 
Power Plant: two unidenttfied turbojet engines 

In pods above rear fuselage, on each side 
of talf.fin; each estimated at 27,000 lb st 
with afterburnlng. Lip of each Intake Is ex­
tended forward for take,off, creating annu­
lar slot through which additional air ls 
Ingested. 

Dimensions: span 90 ft 10 ½ in, length 132 ft 
11 ½ In, height 17 ft O In. 

Weight: gross 185,000 lb. 
Performance: max speed Mach 1.4 at 40,000 

ft, service celling 60,000 ft, range 1,400 
miles. 

Accommodation: three crew, in tandem. 
Armament: single gun in rada r-directed tail 

mounting. Other weapons as desc ribed for 
Individual versions. 

Tupolev Tu-95 (NATO 'Bear') 
This unique turboprop-powered aircraft 

proved so superior to the four-jet Myaslsh ­
chev M·4 that it became the primary long• 
range st rategic bomber of tho Dalnaya Aviat­
slya for two decades, untll the advent of 
'BackOre'. All six major versions Identified by 
NATO reporting names continue In service, 
as follows: 

Bear-A. Basic long-range strategic bomber, 
fi rst flown in the late Summer of 1954. Chln 
radome. Internal stowage for two nuclear or 
a varle!y of conventional free-fall weapons. 
Defensive armament or six 23 mm guns. 

Bear-8. As 'Bear-A' but able to carry l argo 
air-to.surface winged m issile (NATO 'Kanga­
roo') under fuielage, with associated radar 
In wide undernose radome replacing glazed 
nose. About 110 'Bear-As' and '8s' remain In 
Air Force service. Other ·es• operate in marl ­
time r econnaissance role with Naval Air 
Force, .w1th large tllght refuelling nose probe, 
and, sometimes, a streamlined bJister fair ing 
on the starboard side of the roar fuselage. 
Some 'Bea rs' are equipped to ca rry more ad· 
vanccd 'Kitchen' air-to-surface missiles. 

Ilyushin 11-38 (NATO 'May') 

Myas/shchev M-4 (NATO 'B /son-C') 

Tupo/ev Tu-16 (NATO 'Badger-F' ) with 
intercepting US Navy F-4 Phantom II 

Tupolev Tu-22 (NATO 'Blinder-B') 

Tupolev Tu -95 (NA TO 'Bear-D') 
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Bear-C. Maritime patrol version , first ob- they could achieve a similar target coverage 
served near NATO ships in 1964. Differs from and still return to their staging bases In the 
'Bear-B' in having a streamlined blister fa i r• Soviet Union". Air Force Secretary Thomas 
ing on each side of its rear fuselage. Reed repeated the warning last July, and the 

Bear-0. Identified during harassment of RAF's former Chief of Air Staff added that: 
US Coast Guard icebreakers in the Soviet "Russian fast, wide-ranging, and high-per-
Arctic in 1967, this was the first version formance aircraft like 'Backfire', armed with 
fitted with X-band radar in large blister fa i r- standoff missiles, may soon become an even 
ing under centre fuselage, for reconnaissance greater danger to all ied shipping than tho 
and important anti-shipping missile role. re latively slow-moving Russian submarines" . 
Tasks· include pinpointing of targets for m is- Development of 'Backfire' Is b·elleved to 
site launch crews on board ships and aircraft have been started when the shortcomings of 
which are themselves too distant to ensure the Tu-22 became apparent. A prototype of 
precise missile aiming and guidance. Glazed the Initial version was observed on the 
nose like ' Bear-A', with undernose radome ground near the production factory at 
and superimposed refuelling probe. Rear Kazan, in Central Asia, In July 1970. Up to 
fuselage blisters as on 'Bear-C' , Added fair- twelve pre-production models wore tested 
ings at tips of tailplane. I-band tail-warning subsequently, and one early "Backfire' re-
rada r in enlarged fairing at base of rudder. malned airborne for a further ten hours after 
About 50 sen,e with Soviet Naval Air Force. an In-flight refuelling. Two versions have 

Bear-E. Maritime reconnaissance bomber. been identified by non-classified NATO re-
Generally as 'Bear/\' but with re:ar fuselage portrng names: 
blister fairings and refuelling probe as on Backfire-A. Initial version, with t,,rg., land• 
'Bear-C' . Six or seven camera windows in Ing gear fairing pods on wing tra lllng•edges. 
bomb-bay doors. Production limited to sufficient aircraft for 

Bear-F. Much-refined maritime version, a single Dalnaya Avlatslya squadron. 
identifiP.r1 in 1973. Smaller X-band radar fa ir- Backflre-B. Extensively redesigned opera• 
ing, further forward than that of 'Bear-U'. tlonal vursicm, overcomins range defic:iency 
Large blister fairings absent from rear fuse- of 'Backfire-A'. Increased span. Landing gear 
lage. Lengthened fuselage forward of wings, pods eliminated except for shallow under-
with shallow undernose radome on some ai r- wing fairings which do not protrude boyond 
craft only. Enlarged fai rings aft of Inboard tralllng,edge, Entire fixed portion of wings 
engine nacelles to Improve aerodynamics. believed to form integral fuel t nkage; outer 
Armament reduced to two guns, In ta il mount- panels have thin section and fie" consider-
ing. Two stores bays in rear fuselage, one ably In flight. Engine air Intakes are fitted 
replacing ventral gun turret. Bulged nose- wl\h splitter plates and embody comple" 
wheel doors, over larger or low-pressure Internal variable geometry. By early 1977, 

-
----------------------------~ ty~r!l!e:.ts~.,t About 15 operational in early 1977. about 30 'Backfire-Bs' were thought to equip 

Data for 'Bear-A' l-01/ow.) a slrr11J., Dalneyo /\vl3t£ iya sq11,.rfrnn, with a 
Power Plan : our Ruzne ~o'fl ,...---... mn11 numba• i v.al f. ce service. 
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Tupolev var/able-geometry bomber 
(NATO 'Backl/re-8') 

MiG-17 (NATO 'Fresco ') 

MiG-21PF (NATO 'Fishbed-D') of 
the Pol/sh Air Force 

prop engines; each 14,795 ehp. operating as far south as the Azores from 
Dimensions: span 159 ft O in, length 155 ft Northern Russia. Production continuing at 

10 In. height 39 ft 9 In. rate reported as fifteen per year. (Oata for 
Weight: gross 340,000 lb. 'Backfire-a• follow.) 
Performance: max speed 500 mph at 41.000 Power Plant: two unidentified engines. re• 

ft, range 7,800 miles with 25,000 lb of ported to be up(aled versions of the 44,090 
bombs. lb st Kuznetsov NK-144 afterburn lng turbo-

Armament: six 23 mm guns In pairs In re- fans used In the Tu-144 supersonic trans-
motely-controlled forward dorsal and rear port. 
ventral turrets, and manned tail turreL Dimensions: span 113 ft spread, 86 ft swept, 

Tupolev variable-geometry bomber 
(NATO 'Backfire') 

This elegant twin-jet bomber Is currently 
the subject of considerable controversy. 
Anxious to exclude it from SALT limitations, 
the Soviet Union Insists that It is a short­
range, purely t actical aircraft. Former US 
Defense Secretary Donal d H. Rumsfeld stated 
fast year: "Even without aerial refuelling or 
staging from bases In the Arctic, 'Backfire' 
bombers could cover virtually all of the US 
on one-way missions, with recovery in third 
countries, Using Arctic staging and refuell ing, 

Fighters 
MiG-17 (NATO 'Fresco') 

No aircraft demonstrates better than the 
MIG-1 7 the Soviet reluctance to reti re an 
aeroplane·, however old, while it can still be 
put t o good use. Its development from the 
pioneer Soviet sweptwlng MIG-15 was Ini­
tiated more than a quarter of a century ago, 
In an unsuccessful effort to achieve super­
sonic performance In level flight. A thinner 
wing section was used; sweep was increased 
to 47• inboard and 43• outboard; the rear 
fuselage was lengthened; and a more power­
ful engine was fitted. Production began in 
1953 and many thousands were built, of 
which an estimated 550 MIG-17F (NATO 
'Fresco-C') single-seat day fighter-bombers 
continue to serve with Frontovaya Avlatsiya 
tactical support units stationed In less­
critic-a l areas. MiG-17PF ('Fresco-0") limited 
all-weather inte rceptors have been withdrawn 
lrom first-line squadrons of the PVO•Strany 
air defence force, together with MIG-19s; but 
versions of both the M IG-17 and -l 9 are 
deployed widely with the air forces of 
Russia's allies and friends In Eastern Europe, 
the Middle East, Afrieca, and Asia, as well as 
in China. (Data for MiG-l7F fol/ow.) 

length 132 ft, height 33 ft. 
Weight: gross 270.000 lb. 
Performance: max speed Mach 2.25 to 2.5 

at high altitude, supersonic at low altitude, 
ma" unrefuelled combat radius 3,570 
miles. 

Armament: may have single gun in radar­
directed tail mounting. Nominal weapon 
load 17.500 lb. Pylon under fixed portion 
of wing for 'Kitchen' or new missile known 
in the West as AS-6. Soviet development 
or decoy missiles has been reported. 
'Backfire' can also carry the full range of 
Soviet free-fall weapons. 

Power Plant: one Kfimov VK-lA turbojet en­
gine, based on the Rolls-Royce Nene; 6,990 
lb st with afterbu rning. 

Dimensions: span 31 ft O in, length 36 ft 4 In, 
height 11 ft O In. 

Weight: gross 14,750 lb. 
Performance: max speed 700 mph at sea 

level, service ceiflng 57,500 ft , combat 
radius 360 m iles with two 550 lb bombs 
and two drop-tanks. 

Accommodation: pilot only. 
Armament: three 23 mm NR-23 guns, Four 

eight-rocket pods or two 550 lb bombs. 

MiG-21 (NATO ' Fishbed') 
Most widely-used fighter in the world, the 

MiG-21 has been manufactured In Czecho­
slovakia, India, and China (as the F-8), as 
well as In the Soviet Union. ft Is standard 
equi pment In more than twenty air forces, 
and is listed by Jane's In twenty•one different 
forms, all of them smaller and fighter In 
weight than either of the US types bu ill lor 
the LWF (lightweight fighter) programme. 
This reflects the fact that Cofon el•General 
Artem Mikoyan designed the Ml/3-21 on the 
basis of jet-to-jet combat experience during 
the Korean War, with the emphasis on good 
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transonic and supenonlc handling. hjgh rate 
of climb, small size, and medium power. The 
resulting E-5 prototype of 1955 fulfilled these 
requirements, but the Initial production 
model (NATO 'Flshbed•A') proved woefully 
short on range, search capability, and punch; 
subi;equent development has concentrated 
mainly on overcoming these deficiencies 
within the limitations of a small airframe. 
Major versions servi ng with the Soviet tac­
tical air forces, totalling perhaps 1,500 air­
craft, aro as follows: 

MI0-21F ('Flshbed-C'} , Short-range cloar­
weather fighter, with 12,676 lb st Tumansky 
R-11 afterburnlng turbojet, internal fuel ca• 
paclty of 618 gallons. and radar ranging 
equipment In small air Intake centrebody of 
movable three-shock type. Armed with one 
30 mm gun and two K-13 (NATO 'Atoll') air• 
to-air missiles or sixteen-round pods of 
57 mm rockets. Pylon for 130 gallon fuel 
tank under belly. Semi-encapsulated escape 
system, In which pilot Is protected by can· 
opy, ejected with seat as shield against slip· 
stream. Pltot boom under nose. 

MIG-21PF ('Fishbed·D'). Basic model of 
new series, with RlL ·search/track radar in 
enlarged Intake ·centrebody to enhance all­
weather capability. R-11 uprated to 13,120 
lb st with afterbumlng. Internal fuel ln• 
creased to 753 gallons. Gun deleted. Late 
production PFs have provision for two JATO 
rockets, and a flap, blowing system (SPS) 
which reduces landing speed by 25 mph . 
Pilot boom above nose. 

MIG-21PFM ('Fishbed-F'). Successor to PF, 
with SPS, wide-chord fin to Improve stability, 
conventional ejection seat, windscreen with 
quarter lights. and sideways-hinged canopy. 
R2L radar with reported lock-on range of 
under 8 miles and ineffective below 3,000 ft 
because of ground clutter. Mu permissible 
speed at low altitude 683 mph. 

MI0•21PFMA ('Flshbed-J'). Multi-role devel­
opment of PFM, with four underwing pylons 
Instead of two. Armament can include GP-9 
underbelly pack, housing GSh-23 twin-barrel 
23 mm gun, Instead of external fuel tank. 
Deepened dorsal spine fairing above fuse• 
lage contains some tankage, but internal 
fuel totals only 687 gallons. Two additional 
pylons carry either 130 gallon fuel tanks or 
radar-homing 'Advanced Atoll' missiles to 
supplement Infra-red K-13As on Inboard PY· 
Ions. Above-nose pltot boom offset to star• 
board. Zero-speed, zero-altitude ejection seat. 
Late production PFMAs can have GSh-23 gun 
Installed within fuselage, with shallow under­
belly fairing for the barrels, and splayed 
cartridge ejection chutes to permit retention 
of centreline tank. 

MIG-21MF ('Flshbed•J') , Differs from PFMA 
in having lighter-weight, h igher-rated Tuman­
sky R-13-300 turbojet . Rearvlew mirror above 
canopy. Entered service In 1970. 

MIG-21SMT ('Flshbed•K'). As MiG•21MF, 
but deep dorsal spine extends rearward as 
far as parachute brake housing to provide 
maximum fuel tankage and optimum aero• 
dynamic: form. Provision for ECM equipment 
In small removable wingtip pods. 

MIG-2lbls ('Flshbod-L') , Latest-generation 
multi,role air combat fighter/ground attack 
version, with Tumansky R-25 turbojet, rated 
at 16,535 lb st with afterburnlng. Updated 
electronics and generally Improved construe• 
tion standards. Fully operational . (Data for 
MIG-21MF follow,) 
Power Plant: one Tumansky R-13-300 turbo­

jot engine; 14,550 lb st Vflth arterburnlng. 
Dimensions: span 23 ft 5½ In, length 51 ft 

8'/2 In, height 14 ft 9 In. 
Weight: gross 20,725 lb. 
Performance: max spelKI Mech 2.1 above 

36,000 ft, Mach 1.06 at low altitude, 
service celling 59,050 ft, range 683 miles 
on Internal fuel, 1,118 miles with three 
external tanks. 

Acc:ommodetlon: pilot only. 
A,-mament: one twin -barrel 23 mm GSh-23 

gun, with 200 rounds . Typical underwlng 
toads for Interceptor role Include two 
K-13A ('Atoll') and two 'Advanced Atoll' 
air-to-a i r misslles; two K-13As and two 
UV-16-57 (sixteen 57 mm) rocket pods; two 
drop tanks and two missiles. Typical 
ground attack loads are four UV-16-57 
rocket packs; two 1,100 lb and two 550 lb 
bombs; or four S-24 240 mm mlsslles. 
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MIG-23 (NATO 'Flogger-A, B C, and E') 
The production versions of the MIG-~3 

represent air-post a total redesign by com• 
parison with the prototype, wh ch was dem­
onstrated during the 1967 Aviation Day dis• 
play at Domodedovo. The airframe now 
offers great flexibility In terms of power 
plant, equipment, and role, leading to two 
distinct families of fighters: the air combat 
righter variants are covered by the MIG-23 
designation: the lnterdictors are believed to 
bo designated MIG-27 and are de_scrlbed 
separately. Deliveries of all versions to the 
Soviet tactical air forces are reported to 
exceed 750; ·two fighter regiments of MIG• 
23s and -27s have been stationed in Eas"t 
Germany since 1973/74. Export vers ions, 
wi th a lower equipment standard, operate 
w ith the Egyptian, Iraq i, Libyan, and Syrian 
Air Forces. Variants of the MiG-23 Identified 
to date are as follows: 

MIG-23 ('Flogger-A') . Prototype. 
MIG-23S ('Flogger,B') . Single-seat air com­

bat fighter for Soviet AF. Compared with 
prototype all tall surfaces except ventral fin 
have been moved rearward, Increasing gap 
between wing and t ailplane; size of dorsal 
fin has been Increased; fixed Inboard wing 
leading-edges have been Introduced. Equip­
ment Includes radar (NATO 'High Lark') In 
nose, ECM lri fairings forward of starboard 
underwing pylon and above rudder. under• 
nose laser rangefinder and Doppler. 

MIG-23U ('Flogger-C') , Tandem two-seater 
for both operational train ing and combat 
use. Identical to MiG-23S except for second 
cockpit. with retractable perlscoplc: sight for 
occupant, and modified fairing aft of canopy. 

MlG-23S ('Flogger-E'). Export version of 
'Floggar-8', eq_u lpped to lower standard. 
Smaller radar In shorter nose radome. 

On all versions, w ing sweep Is variable 
manually, In flight or on the ground, from 
approx lmateJy 19• to approximately 72° , 
Full-span single-slotted trailing-edge fl aps are 
each In three sections. permitting continued 
actuation of outboard sections when wings 
are fully swept. Uppcr--surtace spoll<1rs/llft 
dumpers operate differentially in conj unction 
with horizontal tall surfaces, and collectlvely 
after touchdown. Extended-chord leading-edge 
flap on outboard two-thirds of each main 
(varl able-geometry) w ing panel. Horlzontal 
tall surfaces operate differentially and col­
lectively for aileron and elevator functions 
respect ively. Conventional rudder. (Data for 
Soviet AF MIG-:23S follow.) 
Power Plant: one unidentified turbojet engine; 

thrust estimated at 20,500 lb with after­
burning. Variable-geometry air Intakes and 
variable nozzle. Provision for external fuel 
1ank on centre line pylon . 

Dimensions: span 46 ft 9 in spread, 26 ft 
9 ½ In swept. length 55 ft 1 ½ fn. 

Weiglit: gross 28,000-33,050 lb. 
Performance: max speed Mach 2.3 at height, 

Mach 1.1 at sea level, servi ce ceiling 
59,000 ft, oombat radius 600 m lies. 

Accommodation: pilot only. 
Armament: one twin-barrel 23 mm GSh-23 

gun In belly pack. One pylon under centre· 
fuselage, one under each engine ai r 
Intake duct, and one under each fixed 
Inboard wing panel, for air-to-air missiles 
(NATO 'Apex' and 'Aphid') or various other 
stores. 

MIG-25 (NATO 'Foxbat') 
Followi ng the defection of Lt Vlktor Be-

1·enko to Japan 1n a MIG-25 interceptor, on 
September 6 last year, much more Is known 
in the West about ·tho structure and equip• 
ment of what Is confirmed as the world's 
fastest weapon-carrying a1rcraft. It I$ con­
structed mainly of steel, with titanium only 
In places subject to extreme heating, such 
as the wing leading-edges. The ejection 
seat fs similar to that of the MIG-21. The 
radar Is the most powerful fitted to any 
interceptor, but uses vacuum tubes rather 
than modern circuitry, with emphasis on 
anti-jamming capability rather than range. 
ECM standards are high, and US technlc l"ans 
admit that much can be learned rrom the 
MIG's structural fuel tanks and system of 
ground-contro.lled interception. Lt Belenko's 
MIG, built three years oarlier, did not have 
'look-clown, shoot-down' radar capability to 
any advanced degree. 

MiG-23U (NATO 'Flogger-C') 

MiG-25R (NATO 'Foxbat-8') 
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Under the alternative Soviet designation 
E-266, a prototype set a speed record of 
1.441.5 mph around a 1.000 km closed cir• 
cu lt, carrying a two-ton payload. as long 
ago as April 1965. Many subsequent records 
Inc lude a stlll •current speed of 1,852.62 mph 
around a 500 km circu it, and the absolute 
height record of 118.898 ft , Four versions 
can be described: 

MiG-25 ('Foxbat-A') , Basic interceptor, with 
large radar (NATO 'Fox Fire') in nose, and 
armed with four air-to-air missiles on under­
wing pylons. Slightly reduced wing sweep 
towards tips. Wingtip fairings appear to 
house missile guidance equipment. 

MiG-25R ('Foxbat·B'). Reconnaissance ver­
sion, with five camera windows and various 
flush dielectric panels aft of very small 
dielectric nosecap. SLAR (side looking ai r· 
borne radar) on some, if not all, aircraft. 
Span about 2 ft less than that of 'Foxbat-A' . 
Wing leading-edge sweep constant. Max 
speed of this version is about Mach 3.2. 

MIG-25U ('Foxbat-C') . Trainer, of which 
first photographs became available in late 
1975. New nose, containing separate cockpit 
with lntliviuual canopy, forward nf standard 
cockpit and at a lower level. No radar or 
reconnaissance sensors in nose. The aircraft 
designated E-133 in which Svetlana Savit· 
skaya set a women's world speed record of 
1,667.112 mph nn ,lune 2, 1975, is believed 
to have been a MiG-25U. 

E-266M. Soviet designation of aircraft 
which recaptured two time-to-height records 
from the McDonnell Douglas F-15 Streak 
Eagle on May 17, 1975, and set a further 
recun.J by climbine to 3'i,000 m (114,829 ft) 

===!!i-- ---1 I<> confirmat ion. 

MIG-27 (NATO 'FJogger-D') 

Sukho/ Su-9s (NATO 'Flshpot-8') 

Sukhol Su-15 (NATO 'Flagon-A') 

This aircraft is assumed to have an uprate 
power plant, enabling a future product ion 
version to carry six underwing missiles. 
(Data tor 'Foxbat·A' follow.) 
Power Plant: two Tumansky R-266 turbojet 

engines; each 24,250 lb st with afterburn­
ing. Internal fuel capacity approx 30,865 
lb. Electrically-controlled variable ramps in 
intakes. 

Dimensions: span 45 ft 9 in, length 73 ft 
2 in, height 18 ft 4¼ in, wing area 603 
sq ft. 

Weights: basic operating 44,100 lb, gross 
77,150 lb. 

Performance: never-exceed combat speed 
Mach 2.8, service ceiling 80,000 ft, normal 
combat radius 700 miles. 

MiG-27 (NATO 'Flogger•D and -F') 
The single-seat ground attack aircraft 

known to NATO as 'Flogger-D' has many air­
frame features in common with the MiG-23, 
but differs In l mportant respects and is be­
lieved to have the official designation MIG-27. 
Two versions have been Identified by NATO 
reporting names, as follows: 

Flogger-D. Basic Soviet AF version. New 
forward fuselage compared with MIG-23. Nose 
is sharply tapered In side elevation, w ith 
small slopi ng window over a laser range­
fi nder and marked target seeker. Add i tional 
armour on flat sides of cockpit. Uprated en­
gine. Fixed air intakes, cons isten t w ith pri• 
mary re qui rcment of h igh subson ic speed at 
low altitude. Different gun. Provis ion for ferry 
tank under each outer wing, which must be 
kept in forward position when this Is fitted. 
ECM antenna above port glove pylon , Larger, 
low-pressure tyres. 

Flogger-F. Export counterpart of 'Flogger-D' , 
equipped to lower standard. Believed to re­
tain variable-geometry intakes and GSh-23 
twin-barrel gun of MiG-23. (Data tor 'f/ogger-
0' follow.) 
Power Plant: one unidentified turbo jet engine; 

thrust estimated at 24,250 lb with after­
burning. Internal fuel capacity 1,420 gal­
lons. 

Dimensions: As for MiG-23. 
Weights: max weapon load 4,200 lb, gross 

39,130 lb. 
Performance: max ferry range (3 external 

tanks) 1,550 miles. 
Accommodation: p ilot only. 
Armament: one six-barrel 23 mm Gatling-type 

gun; five pylons for unidentified external 
stores, known to Include tactical nuclear 
weapons and, probably, AS-7 (NATO 'Kerry') 
air-to-surface missiles. 

Sukhoi Su-9 (NATO 'Flshpot-8') 
More than 25 % of the PVO-Strany's force 

of 2,650 Interceptors are 'Fish pots'. It can be 
assumed that Su-Us predominate, but some 
Su-9s remain operational eighteen years after 
the type entered service. 
Power Plant, one Lyulka AL-7F turbojet en• 

gino; 19,840 lb st with afterburning. Provi• 
sion tor two external fuel tanks side by 
side under fuselage. 

Dimensions: span 27 ft 8 in, length 55 ft 0 in. 
Armament: no guns; four 'Alkali' air-to-air 

missiles under wings. 

Sukhol Su-11 (NATO 'Fishpot·C') 
As its NATO report ing name Implies, the 

Su-11 Is an uprated version of the Su-9. First 
displayed at Domodedovo in 1967, i t has a 
lengthened nose of less tapered form, with 
an enhnged centrcbody, and two slim duct 
fa ir i ngs along the top of the fuselage, as on 
the Su,78. Its armament is also much im• 
proved, and an uprated version or the AL-7F 
turbojet is installed. 
Power Plant: one Lyulka AL-7F-l turboJet en-

gine; 22,046 lb st with alterburn lng. 
Dimenslnns, span 27 ft 8 In, length 56 ft 0 in. 
Weight: gross 30,000 lb. 
Performance: max' speed Mach 1.8 at 36,000 

ft, ceiling 55,700 ft . 
Accommodallon: pilot only. 
Armament: no guns; two air ·to-:ilr missiles 

(NATO 'Anab') under wings, one radar­
homing, one infra-red homing. 

Sukhoi Su-15 (NATO 'Fl"agon') 
Ono year ago, about 50 ¼ of the PVO­

Srra ny r.1nmARI le air defence units were 
ciulp h Su-15s, MIG-25s, Tu-2gPs, and 

Yak-28Ps. Since then, rep aceriie I o orde 
types on a one for one bas is has continued, 
and these four designs now total about 1,550 
ot an estimated 2,650 home-based Intercept. 
ors. Most of the newcomers are 'Flagons' 
and 'Foxbats' of progressively Increased ca• 
pability, although former US Defense Secre, 
tery Rumsfeld has assured Congress that 
there Is not yet any reason to believe that 
the Soviet Union has succeeded In perfecting 
a 1ook•down, shoot-down system for any of 
its fighters. Allied to the known shortcomings 
of the Soviet Tu-126 'AWACS' this limits the 
capability o f the ai r defences against fast, 
tow-flying intruders protected by ECM . None­
theless, the Su-15 represents a major ad­
vance by comparison with the Su-11 , although 
the wi ngs, ta il surfaces, and cockpit area of 
the two types look almost Identical. Main 
d ifferences are 'Flagon's' two side-by-side en­
g ines end large oglval nose radome, which 
necessita ted the side intake boxes with split­
te r plates. At least 700 a re believed to be 
operational, all in the Soviet Union, and five 
variants may be Identified by NATO reporting 
names: 

Flagon,A. Basic single-seater, of which a . 
prototype and nine pre-production models' 
participated in the Aviation Day display af 
Domodedovo In 1967. Constant w ing sweep; 
of approx 53 •. i 

Flagon-8. Experimental STOL version with \' 
wings of compound sweep, and three verti­
cally-mounted l i ft-let engines in centre fuse- 1 
lage. Demonstrated at Domodedovo, 1967.

1 For R & D only. 
Flagon-C. Two-seat training version, prob, . 

ably w ith combat capability, 
Flagon-D. Generally similar to 'Flagon-A' 

but with wings of compound sweep, produced 
by reduci ng the sweepbeck at the t ips with­
out Increasing the span. 

Flagon-E. Major production version, opera­
t ional since 1973. Wings as- for 'Flagon,D'. 
More powerful engines; increased speed end 
range. Uprated electronics. (Data for 'f/agon­
A' follow.) 
Power Plant: two unidentified afterburning 

turbojets. 
Dimensions: span 30 ft 0 in, length 68 ft 0 in. 
Weight, gross 35,275 lb. 
Performance: max spued Mach 2.5 above 

36,000 ft , combat radius 450 miles. 
Accommodation: pilot cn,ly. 
Armament: no guns; two missiles (NATO 

'Anab') under wings, one radar homing, 
one infra-red homing. Two further pylons 
for weapons or fuel tanks under centre 
fuselage. 
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Tupolev Tu-28P (NATO 'Fiddler') 
Although the Tu-28P is regarded as one of 

the four new PVO-Strany Interceptors, It has 
been operational since 1966. To meet speci• 
flcation requirements in terms of long range, 
heavy weapon toad, and radar performance, 
Tupolev designed the largest 1ighter ever put 
Into squadron service. When it was first seen, 
at Tushlno In 1961, it carried two missiles, 
each 18 ft long, had a large blister fa i ring 
under Its fuselage, and was fitt ed with two 
ventral fins. Product.Ion 'Fiddlers' dispensed 
with the fairing and ventral fins, but ap, 
peared at Domodedovo in 1967 with arma­
ment Increased to four missiles. Unconfi rmed 
reports suggest that the long-range intercep­
t ion role has boon taken over from the 
Tu-28P by an Interceptor version of the Tu-22; 
production appears to have been compara ­
tively small. 
Power Plant: two unidentified afterbuming 

turbojet engines; each estimated at 27,000 
lb st. Half-cone shock-body in each air 
intake. 

Dimensions: span 65 ft O ln, length 85 ft O in. 
Weight: gross 100,000 lb. 
Performance: max speed Mach l.75 at 36,000 

ft, celling 65,620 ft, range 3,100 miles. 
Accommodation: crew of two in tandem. 
Armament: four air-to-air missiles (NATO 

'Ash') under wings, two radar homing, two 
Infra-red homing. • 

Yakovlev Yak-28P (NATO 'Firebar') 
Even by highly economical Soviet stan• 

dard~. the Yak-28 has proved a remarkably 
versatile aeroplane. Tho same basic arrrrame 
has been adaptable to a wide variety of roles, 
enabling the Yak-28 to take over most of the 
tasks performed by the earlier Yak-25/26/27 
family, and add a few of its own. The Yak-28P 
transonic all-weather Interceptor variant em, 
phaslses how easy it Is to misinterpret as­
pects of Soviet design. The long pointed fair­
ings forward of the balancer wheel housings 
have no sin ister significance, being simply 
lead-filled for aerodynamic reasons. Similarly, 
the much longer dielectric nosecone fitted 
retrospectively to some aircra ft does not In­
dicate any increase In radar capability or 
aircraft performance, but simply a change of 
material and shape. 
Power Plant: two turbojet engines, believed 

to be related to the Tumansky R-11 fitted 
in the MIG-21; each 13,120 lb st with after, 
burning. Each Intake houses a centrebody 
shock-cone. 

Dimensions: span 42 ft 6 In, length 71 ft O½ 
in, height 12 ft 1l ½ in. 

Weight! gross 35.000 lb. 
Performance: max speed Mach l.l 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 radar homing heads. 

Attack Aircraft 
Sukhoi Su-7 (NATO ' fitter-A') 

The prototype of this sing le-seat ground 
attack fighter was first seen in company with 
the prototype of the Su•9 interceptor at the 
1956 Aviation Day display. Study of the two 
designs revealed that their airframes wore 
almost identical, except for tho use of swept 
and delta wings respectively. They also had 
the same Lyulka engine, with a fuel con­
sumption so high that the Su-7 Is reported to 
have an endurance of only eight minutes 
with full aftorburnlng. Despite this, produc­
tion has been on a large scale. Formations 
o.f up to 21 aircraft were already operationa l 
In time to partici pate In the 1961 Aviation 
Day flypast. About 400 Su-7s still serve with 
Soviet tactical ai r forces; others have gone to 
Cuba, Cuchoslo11akla, Egypt, East Germany, 
Hungary, India, Iraq, Poland, Syria, and North 
Vietnam.· Standard versioris are the Su-7B 
and BM, the latter with a low-pressure nose­
wheel tyre, necessitating bulged doors to en• 
close It when retracted. 
Power Plant: one Lyulka AL-7F-l turbojet en­

gine; 22,046 lb st with afterburning. Inter­
nal 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 3 ½ In, length 57 ft 
O In, height 15 ft O in. 

Weights: empty 19,000 lb, gross 29,750 lb. 
Performance: max speed Mach 1.6 at 36,000 

ft, or 530 mph at sea level without after­
burning, service celling 49,700 ft, combat 
radius 200-300 miles. 

Accommodation: pilot on ly. 
Armament: two 30 mm NR-30 guns In wing 

roots, each with 70 rounds; underwing 
pylons fo r two 1,650 lb and two l , 100 lb 
bombs, or rocket pods. External weapon 
load reduced to 2,200 lb when two under• 
belly fuel tanks are ca rrled . 

Sukhol Su-17 and Su-20 
(NATO 'Fitter-C') 

The Su•l 7 and Su-20 are, respectively, home 
and export versions of the same variable­
geometry adaptatron of the Su-7, di~erlng In 
both power plant and equipment standards. 
Prototype for both was an experiment11I air­
craft shown at Domodedovo In 1967 and allo­
cated the NATO reporting name 'Fltter-B'. 
Only some 13 ft of each wing was pivoted, 
011tboard of a very large fence, tho rema inder 
of the airframe being vi rtually identical with 
tha_t of the Su-7. An attachment for an ext er• 
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nal store was built in to each wing fence, but 
there seemed no reason to expect 'Fitter,B' 
to form the basis of a production afrcraft, In 
view of the modest improvement in overa ll 
performance ottered by such minimal modifi• 
cation. Discovery of at least one or two 
squadrons of generally-similar a lrcraft In 
service with the Soviet tactical air forces In 
1.972 came as a surprise, suggesting that 
even a small improvement in range and en­
durance by comparison with the Su-7 was 
considered worthwhile . Large numbers are 
now deployed by Soviet tactical air forces. 
including the ground attack regiment based 
at Finst erwalde In East Germany. Operators 
of the export version Include the Polish AF; 
Peru is to have 36, referred to in some re­
ports as Su-22s. Differences between the two 
versions (both known to NATO as 'Fltter-C') 
are as follows: 

Su-17. Soviet AF model, with Lyulka AL-
21 F-3 turbojet, rated at 25,000 lb st with 
afterburn lng and offering better specific fuel 
consumption than AL-7F-l. Equipment said t o 
Include SRO-SM (NATO 'High Fix') centrebody 
radar, ASP-5ND f i re control system, and 
Sirena J radar homing and warning system. 

Su,20. Export model, Variations In rear 
fuselage contours by comparison with Su,17 
suggest that Su-7's AL-7F-1 afterburning tur­
t;,ojet may be retained. (Data for Su-l 7 follow.) 
Power Plant: see under model description. 

Provision for large drop,tank under each 
wing fence. 

Dimensions: span 45 ft 11 1/4 In spread, 34 ft 
9 ½ in swept. length 61 ft 6 1/4 In, height 
15 ft 7 In, wing area 431.6 sq ft spread, 
400.4 sq ft swept. 

Weights: empty 22,046 lb, take-off clean 
30,865 lb, gross 41 ,887 lb. 

Performance: max speed Mach 2.17 at height, 
Mach l.05 at sea level, celling 59,050 ft, 
combat radius with 4,409 lb external stores 
224-391 miles according to profile . 

Accommodation: pilot only. 
Armament: two JO mm NR-30 guns In wing 

roots; eight pylons under fuselage and 
w ings tor up to 11,023 lb of bombs. rocket 
pods, and guided missiles, includ Ing the 
air-to-surface AS-7 (NATO 'Kerry'). 

Sukhoi Su-19 (NATO 'Fencer') 
No photographs of the Su,19 have yet 

appeared In print, although the aircraft has 
been in squadron service since early 1975, 
with some e•amp!es based In East Germany 
for operational eva luation. The accompanying 
artist's impression Is believed to be fa i rly 

Yakovlev Yak-2BP (NATO 'Firebar ') 

- - -
Sukhoi Su-7B (NATO 'Filter-A') 

Sukhoi Su-20 (NATO 'Fi tter-C') 
of the Polish Air Force 

Artist's impression of Sukhoi 
Su-19 (NATO 'Fencer') 
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representative, although the nose shape may 
be more llke that of the MIG-27 (see 
page 92) . Except for the side-by-side seat• 
Ing for a crew of two. and the use of varl• 
ab1e•gcometry wings, the airframe has much 
In common with that of the Su-15 ('Flagon'), 
reflecting the Soviet propensity for progres­
sive developme[lt of a proven design. Admiral 
Thomas H. Moorer, former Chairmen of the 
US Join t Chiefs of Staff, described the Su-19 
as the "first modern Soviet f ighter to be 
developed speci0cally as a 0ghter-bomber 
for lhe ground attack mission". The follow­
ing data should be reg.arded as provi sional : 
Power Plant: possibly two Lyulka AL-21F 

turbojets, as fi tted In Su-17. 
Dimensions: span 56 ft 3 In spread, 31 ft 

3 In swept, longth 69 ft 10 in. 
Weight: gross 68,000 lb. 
Performance: max spned above Mach 2 at 

height, combat radius (lo:I0-lo) over 200 
miles. 

Armament: one 23 mm GSh-23 twin-barrel 
gun In belly : six pylons under fuselage 
and Wlng•ruot gloves for more th~n 10,000 
lb of guided and unguided alr-lu-surfaco 
weapons. 

Yakovlev Yak-28 (NATO 'Brewer-A, B, 
and C') 

A small number of two-seat tactical attack 
Yak-28s remain in service with Soviet units 
,11 seco11dary areas, Most have been switched 
to support roles. as described under the 
Reconna issance, £CM, and Earfy Warn ing Air• 
~,Mt heading. 

the rather crude-looking two-seat training 
version. NATO reporting names given to the 
two models are: 

Forger-A. Basic single-seater, presumably 
for attack and reconnaissance duties. All 
available details given In Jane's Supplement 
In December AIR FORCE Magazine. 

Forger-B. Two-seat trainer. Second cockpit 
forward of normal cockpit, with blister can­
opy at lower level. Rear fuselage lengthened 
to compensate for longer nose. No ranging 
radar or weapon pylons. Overall length about 
58 rt o In. 

As expected, this aircraft (referred to as 
Yak-36 by Defense Departmentl uUllses both 
vectored thrust and direct Jet•llft for VTOL. 
The single large turbojet exhausts through a 
pair of rotating noules aft of the wing 
roots. Two Ifft-jets are mounted In tandem 
aft of the cockpit, Inclined at an angle so 
that their thrust Is exerted both upward and 
slightly forward. As the main vectored­
thrust noules turn up to 10° forward of ver• 
t lcal during take-off and landlng, the total of 
four effluxes can be envisaged as forming a 
V under the f11s1Jlaae. Only vertical take-offs 
w·ue observed during operations from the 
Kiev, It Is dlfflcult to conceive how STOL 
take-off could be effected with such a power 
plant arrangement, which also seems to rule 
out 'Ille possiblllty of thrust vectoring In for­
ward flight, which has proved such an ad• 
vantage on the Harriers of the US Marine 
Corps. Puffer-Jets at the wingtips and tall 
help to give the Yak-36 commendable stability 
during take-off and landing. ------_.__ __ ,,,,_,, Power Plant: one unidentified turbojet, with• 

~ ;i.;;:i"\m,~~,hl'A'f6"' 'Forget"1"'------11u.t.,~ UJ?urner; thrust estimated at 17,000 

Yakov/ev Yak-36 (NATO 'Forger') 

Antonov An-12 (NATO ' Cub-C' ) 

Tupolev Tu-126 (NATO ·Moss') 

When the new Sovie t Navy carrier/cruiser lb. Two lift-Jets; eac est mated' 5,600 
Kiev entered the Mediterranean for the first lb st . 
time last July, Western air and naval lo rces Dimensions: span 23 ft O In, length 49 ft 3 In. 
had their long-awaited opportunity lo take a Weight: gross 22,050 lb, 
close look .at the Soviet Unlon·s first opera• Performance: max speelt Mach 1.3 at height. 
tlonal ll•ed-wing VTOL combat aircra ft. Abo ut Accommodation: pilot only. 
ten or twelve of these aircraft appeared lo Armament: four pylons under Inner wings for 
be on board, probably with a development storos, Including aun pods and rocket 
squadron, and including a single example of packs. 

Reconnaissance, ECM, 
And Early Warning 
Aircraft 
Antonov An-12 (NATO 'Cub-C') 

An accon1panying photograph shows, in 
Egyptian Air Force rnarkings, a variant of the 
An-12 transport equipped for ECM duties, 
and known tu NATO as 'Cub•C' . It has an 
ogival 'sol id' fuselage tallcono. housing elec­
t ronic equip m ent, Instead ot the usual gun 
position The glazed nose and undernose 
rndome of lhe transport versions are re • 
talned. Addltional electronic pods are fa ired 
into the 1orward fuselage and ventral sur• 
faces. Both the Soviet Air Force and Navy 
operate this aircraft. 

MiG-21 (NATO 'Fishbed-H') 
Two versions of th is supersonic single• 

seat lighter are equipped as specialised 
·t act ical reconnaissance aircraft : 

MiG-21R ('Flshbed-H'). Basically similar to 
MIG·21PFMA, but with a pod housing for­
ward-facing or oblique cameras, ln·fra-red 
sensors, or ECM devices, and fuel, carried 
on the fuselage centreline pylon. Suppressed 
antenna at ,nid-fuselage: optional ECM equip• 
ment In w ngtip fairings. 

MIG-21RF ('Fishbcd-H'), Genera lly similar 
lo MlG-21R, but based on MIG•21MF. 

MiG-25 (NATO 'Foxbat-8') 
(Sec page 92.) 

Tupolev Tu•l26 (NATO 'Moss') 
The fu-126 is the PVO-Strany's counterpart 

to the USAF 's Boeing E-3A AWACS (Alrborno 
'l arni rig And Control System). Tc.n or twelve 

arc operattonal, with ai rframe 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 develop• 
ment, the Tu-126 Is believed by US defence 
eKperts to have only limited effectiveness 
over water and to be Ineffective over land. 
Power Plant: four Kuznetsov NK•12MV turbo• 

prop engines; each 14,795 ehp. 
Dimensions: span 167 ft 8 In, length 188 ft , 

0 In. 
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 sta• 
tloned In the glazed nose. Most have been 
switched from first-line attack to support 
roles , and the most Important Yak-28s now 
operational are probably the following two 
versions: 

Brewer-D. Reconna issance aircraft, carry• 
Ing cameras Instead of weapons in Its In­
ternal bomb-bay, 

Brewer•E, Deployed In 1970 as the first 
Soviet operational ECM escort aircraft, with 
an active ECM pack bullt Into Its bomb-bay, 
from which the pack projects In cylindrical 
form. No radomo under front fuselage, bu1 
many ether, additional antennae and fairings 
are apparent. A rocket pod can be carried 
under each outer wing, between the external 
fuel tank and balancer wheel housing. 

AIR FORCE Magazine / March 1977 



Transports 
Antonov An-12 (NATO 'Cub') 

After many years of excellent service as 
a troop and freight t ransport, and in para• 
troop-dropping roles, the An-12 appears to 
be giving way to the turbofan 11-76 as the 
main.stay of the Soviet military ~Ir transport 
force (A-VOV). At Its peak, it equipped about 
half of the A-VOV fleet of 1.700 fixed-wing 
alrcrait, providing airlift capacity for two 
full army divisions, totafllng 14.000 men and 
their equipment, over a radius ot 750 miles. 
Layout is conventional for a freighter, with 
access to t he hold via a ramp-door which 
forms the bottom o.f the upswept rear fuse­
lage when closed. This ramp-door Is made 
In two longitudinal halves, which can be 
hinged upward inside the cabin to permit 
direct loadlng from trucks on the ground. 
or ai r-dcopping of supplies and equipment. 
A full load of 100 paratroops can be des• 
patched via this exit in under one minute. 
The 'Cub-C' ELINT version Is described sep· 
arately. 
Power Plant: four lvchenko Al-20K turboprop 

engines; each 4,000 ehp. 
Dimensions: span 124 ft 8 In, length 108 ft 

7 1/4 in, height 34 ft 6'/.2: in. 
Weights: empty 61,730 lb, gross 121.475 lb. 
Performance: max speed 482 mph, service 

celling 33,500 ft, range 2,236 miles with 
max payload. 

Accommodation: crew of six; freight, vehi • 
cles, or 100 parachute troops. Bullt•in 
freight handling gantry w ith capacity of 
5,070 lb. 

Armament: two 23 mm NR-23 guns in 
manned tail turret. 

Antonov An-14 (NATO 'Clod') 
This easy-to-fly light transport has beer 

observed In the insignia of the Soviet, Bui• 
garian, East German, and Guinea Air Forces. 
Access to the cabin Is via rear clamshell 
doors. All-weather operation Is sa id to be 
practicable, with full-payload take-off and 
landing runs of 328 ft and 230 ft respec­
tively, on concrete. 
Power Plant: two lvchenko Al-14Rf piston 

engines; each 300 hp. 
Dimensions: span 72 ft 2 in, length 37 ft 

6 ½ In, height 15 ft 2½ In. 
Weights: empty 4,409 lb. gross 7,935 lb. 
Performance: max speed 138 mph at 3,280 

ft, service colllng 17,060 ft, range 404 
mlles with max payload. 

Accommodation: pilot and one passenger on 
flight deck: six or seven passengers, or 
1,590 lb of freight, In main cabin. 

Armament: none. 

Antonov An-22 (NATO 'Cock') 
The prototype of this huge turboprop 

freighter flew fo, the first time on February 
27, 1965. By mld-1967 a total ot six An-22s 
were under test, Including the first produc• 
tlon model. Two were on loan to Aeroflot, for 
experimental freight services. Three partlcl• 
pated rn the Aviation Oay display at Oomo• 
dedovo In July, demonstrating their military 
potential by disembarking batteries of 'Frog-
3' rockets and SA-4 ('Ganef') surface-to-air 
mlsslles on tracked launchers. Production 
continued until 1974, and estimates of the 
number delivered to the A-VOV vary from 
30 to 50. Ourlng officially-confirmed record 
attempts, one An-22 lifted a JOO-tonne pay­
load to 25,748 ft after a take-off run of 
on ly 3,500 ft. 
Power Plant: four Ku:znetsov NK-L2MA turbo­

prop engines; each 15,000 shp. 
Dimensions: span 211 ft 4 in, length 190 ft 

0 In, height 41 ft l½ In. 
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. 
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Antonov An-24 (NATO 'Coke') 
This twin-turboprop transport Is In Its 

fourte·enth year of service as Aeroflot's 
standard short-range alrllner. The Soviet AF 
also operates An-24s, as do more than a 
dozen other airlines and fourteen air forces 
througt,out the world, usually In small ·num­
bers. The An-24T freighter differs from the 
basic passenger-carrying An•24V In having a -- . Antonov An-22 /NATO 'Cock') 
belly freight door at the rear. Instead or the 
port-side passenger door, and two ventral 
fins instead of one. The belly door can be 
opened In flight for air-dropping payload or 
parachutists. The An-24RV and An-24RT ver· 
sions differ In having a 1,985 lb st RU 19-300 
auxll lary turbojet In the rear of the starboard 
engine nacelle. for tlJrboprop starting and 
to provide additional power for take-off, 
cllmb, and cruising flight, as required. (Data 
for An-24V lot/ow.) 
Power Plant: two lvchenko Al-24A turboprop 

engines; each 2,550 ehp. Antonov An-26 (NATO 'Cub') 
Dimensions: span 95 rt 9½ In, length 77 ft 

2 '/i In, height 27 ft 3 ½ In. 
Weights: empty 29,320 lb, gross 46,300 lb. 
Performance: normal cruising speed 280 mph 

at 19,700 ft , service celling 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 p,issengers In main cabin . (An· 
24T can carry 30 paratroops, 38 combat• 
equipped troops, or 24 litters Instead ol 
freight.) 

Armament: none. Ilyushin 1/-18 /NATO 'Coot') of 
the Polish Air Force, at Brussels 

Antonov An-26 (NATO 'Curl') 
Eight years after Its first appearance at 

the Paris Air Show, this much Improved 
freight version of the An-24 Is beginning to 
be seen In service with air forces In countries 
such as Poland, Bangladesh, and Yugoslavia. 
It Is basically an An•24T with more powerful 
engines and a completely redesigned rear 
·fuselage . The latter embodies a large loadlng 
ramp, which forms the underside of the rear 
fuselage when retracted. and can be slid 
forward under the rear of the cabin to facll• 
ltate direct loading on to the floor of the 
hold, or when the cargo Is to be air-dropped. 
Conversion of the Standard freighter to carry 
troops or Utters takes 20 to 30 minutes in 
tha field . Optional equipment inc ludes an 
OPB-lR sight for pinpoint dropRlng of freight. 
Max payload is 12,125 lb. 
Power Pla.nt: two lvchenko Al•24T turboprop 

engines; each 2,820 ehp. One 1.985 lb st 
RU 19-300 auxiliary turbojet In starboard 
nacelle (see ·An-24 entry). 

Dimensions: span 95 ft 9 ½ in. length 78 ft 
1 In, height 28 ft 1 ½ in. 

Weights: empty 33,113 lb. gross 52,911 lb. 
Perfo·rmance: cruising speed 264-270 mph 

at 19,675 ft, service celllng 26,575 ft, 
range 559 miles with normal 9,920 lb 
payload, 1.398 miles with 4,687 lb. 

Accommodation: crew of five, plus station 
for toad supervisor or despatchor. EJectrl• 
cally•pOW!Jred mobile hoist, capacity 3,300 
lb, and conveyor to facllltate loading and 
air-dropping. Provision for carrying 40 
paratroops or 24 fitters. 

Armament: none. 

Ilyushin 11-18 (NATO 'Coot') 
The 11-18 Is more femlllar as a widely-used 

commercial airliner than as a mllltary type. 
The number dellvered to the A.VOV Is not 
known: but the eight other air forces In 
whose lnsigr,la 11·18s have been seen operate 
the aircraft primarily as VIP transports. 
Equipment can Include a Polosa automatic 
landing system, which meets· ICAO Cat Ill 
standards. 
Power Plant: four lvchenko A1·20M turboprop 

engines; each 4,250 ehp. 
Dimensions: span 122 ft 8 ½ In, length 117 

ft 9 in, height 33 ft 4 in. 
Weights: empty 76,350 lb, gross 134,925 lb. 
Performance: max cruising speed 419 mph, 
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Dished to/ring on ta/Icons of this 
11-76 (NATO 'C-sndld') suggests II 
was used as loslbed ror mllltary 

11/u/H rtifus/1/ng vorslon or /(1r 
rear gun turret 

Czech-designed end -bu/It Aero L-39 

MIG-15 UT/ (NATO 'Midget') of Polish Air Force 

MIG-25U (NATO 'Foxbat-C') 
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range 3,230 miles with max fuel, or 1,990 
mites with max payload. 

Accommodation: crew of five; up to 122 
passengers. 

Armament: none. 

Ilyushin 11-76 (NATO 'Candid') 
This thoroughly modern four-turbofan 

heavy freighter soei:ns likely to become the 
mainstay of the Soviet military air transport 
service. Development has been rapid . The 
prototype was exhibited at- ·the Paris Air 
Show only two months after Its first flight 
on March 25, 1971. It was described as an 
aircraft for commerclal operation In Siberia, 
the north of the Soviet Union. and the Far 
East. where conditions are often difficult, 
with short, unprepared airstrips. Its basic 
task of transporting 40 tonnes of freight for 
a distance of 3,100 miles (5,000 km) in under 
six hours made It also a clear candidate for 
the mllltory role of An-12 replacement. No­
body could have been surprised, therefore . 
when an official film released In 1975 
showed 11-76s already In squadron service 
with the A-VDV, with an added rear gun 
turret. More significant Is that an In-flight 
refuelling version has been evaluated 11s a 
tanker for the 'BackOre' bomber force, and 
Is expected to supersede the Myaslshchev 
M-4 in this role. 

Design features lncludo rear loading ramp• 
doors, a 1-rall, lulhµ1:t1\ teedlns odgo slots, 

Trainers 
Aero l·29 Delfin (NATO 'Maya') 

It has long been the practice of Warsaw 
Pact nations to standardise aircraft of all 
categories throughout their air forces. Thus, 
the L-29 two-seat jet basic and advanced 
trainer, designed and manufactured In 
Czechoslovak ia, Is standard equipment In all 
of these n;;,tlons except Poland, which pre­
fers Its own TS-11 Iskra. More than 3,000 
L-29s were built between 1963 and 1974, 
and continue to fly with more than a dozen 
air forces. 
Power Plant: one M 701c 500 turbojet en­

gine; 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, servjce celling 36,100 ft, range 555 
miles w ith external tanks. 

Accommodatlom crew of two, In tandem. 
Armament: provision for two bombs of up 

to 220 lb, eight air-to-ground rockets, or 
two 7.62 mm machine-gun pods under 
wings. 

Aero L-39 
First flown on November 4, 1968, the L-39 

was developed by an all -Czechoslovakian 
team as a successor to the L-29 Delfin. Five 
flying prototypes were built. Testing of these 
led to design changes such as lengthening 
of the engine air Intake trunks. By the time 
the ten pre-production L-39s began to Join 
the test programme. It had been decided to 
order the type ·as the ne•t standard basic 
and advanced trainer for all Warsaw Pact 
nations exc·ept Poland. which continues to 
satisly Its own requirements. Service accep­
tance trials, in Czechoslovakia and the Soviet 
Union, took place in 1973. By the Spring 
of the following year, L-39s had begun to 
enter service with the Air Forces of both 
of these nations. 
Power Plant: one lvchenko Al-25 turbofan 

engine; 3,792 lb st. 
Dimensions: span 31 ft O½ in, length 40 ft 

5 In, height 15 ft 5% In. 
Weights: empty 7.341 lb, gross 10.141 lb. 
Performance: max speed 466 mph at 16,400 

ft, service celling 37.075 ft, range 565 
miles· with tip-tanks empty. 

Accommodation: crew of two, In tandem. 
Armament: prov ision for underwlng bombs, 

rockets, and ai r-to-air missiles. 

MiG-15UTI (NATO 'Midget') 
After completing their basic and initial 

advanced tra ining on the L-29 or L-39, pupil 

and double-slotted fraps for good field per­
formanco. a navigator's station In the glazed 
nose, with ground-mapping radar In a large 
undornose fairing, and a unique and com• 
ple,c landing gear. Tho nos11. unit Is fitted 
with two pairs of wheels, side by side. Each 
main unit comprises four pairs or wheels In 
two rows, and retracts In such a way that the 
wheels remain vertical but at 90• to the 
direction of flight. Four long fairings are 
required, to enclose the wheels and actuat• 
Ing gear on each side. The entire accom• 
modatlon Is pressurised. Advanced mechanl• 
cal handling systems are fitted for con­
tainerised and other freight. Equipment for 
all-weather operation includes a computer 
for automatic flight control and automatic 
landing approach. 

A series of 24 offlclal records set by the 
11 -76 In July 1975 Include a payload of more 
than 70 tonnes (154,590 lb) lifted to a height 
of 38,960 ft, and a speed of 532.923 mph 
around a 1,000 km circuit w ith the same load. 
Power Plant: four Soloviev 0-30KP turbofan 

engines; each 26,455 lb st. 
Dimensions: span 165 ft 8 In. length 152 ft 

10½ In. height 48 ft 5 In. 
Weight: gross ~46.125 lb. 
Performance: normal cruising speed 528 mph 

at 42,650 ft, nominal range 3,100 mlles 
with maximum payload of 88,185 lb. 

Accommodatlon: crew of th[ee to five. 
Armament: gun turret In !all. 

pl ots of the ovlli A For ekn,t t 
this tandem two-seat version of the once­
renowned MiG-15 jet fighter. The airframe 
differs from that of the original single-seater 
mainly in having an aft cockpit for an 
instructor in place of some fuselage fuel 
tankage. Armament is also reduced to a 
single gun on most of the trainers, which 
continue in service with more than twenty 
air forces. Next stage of training after the 
M iG-15UTI is normally on one of the two-seat 
adaptations of current operational aircraft 
described after this entry. 
Power Plant: one Klimov VK-1 turbojet en­

gine; 5,952 lb st. 
Dimensions: span 33 ft OY8 In, length 32 ft 

111/4 In, height 12 ft l¾ in. 
Weights: empty 8,818 lb, gross (clean) 10,692 

lb. 
Performance: max speed 631 mph at sea 

level , range 590 miles (clean) or 885 
miles (with two underwlng tanks) at 
32,800 ft. 

Accommodation: crew of two, in tandem. 
Armament: normally one 23 mm NS-23 gun 

or one 12.7 mm UBK·E machine-gun 
under port side of nose. 

MiG-21U (NATO 'Mongol') 
About ten of the air forces equipped with 

MIG-21 single-seat fighters also fly this two-
1 

seat training version of the same type. The 
basic MIG-21U is generally similar to the; 
MIG-21F, but has two cockpits In tandem 
under a sideways-hinged double canopy, 
larger mairi wheels and tyres. a one-piece 
forward airbrakc, and repositioned pltot 
boom, above the air Intake. It carries no 
g'uns, and exists in two forms, later produc, 
tion models having a wide-chord fin and 
deeper dorsal spine fairing. A third variant 
ls the MIG-21US, which adds SPS flap-blow­
ing and a retrao.table periscope for the In• 
structor. The latest MIG•21UM is a trainer 
counterpart of the MiG-21MF, with R-13 
turbojet and four underwing stores pylons. 

MiG•23U (NATO 'Flogger-C') 
(See page 91.) 

MiG-25U (NATO 'Foxbat·C') 
(See page 92.) 

Sukhoi Su-7U (NATO 'Moujik') 
The Soviet, Indian, and Egyptian Ai 

Forces use this tandem two-seat adaptatio, 
of the Su-7B as an operational trainer fo 
their ground attack pilots. Changes are mini 
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mal. The aft cockpit is installed with a 
sllghtly-ra lsod canopy, from which a promi­
nent dorsal spine extends back to the base 
of the tail-fin. 

Sukhoi Su-9U (NATO 'Maiden') 
This operational train ing version of the 

Su-9 slnglo-seat all-weather fighter has a 
tandem cockpit installatlon Identical with 
that of the Su-7U. 

Tupolev Tu-22U (NATO 'Blinder-0') 
(See page 89.) 

Yakovlev Yak-28U (NATO 'Maestro'} 
Although tho operational Yak-28P ('Fire-

Helicopters 
Kamov Ka-25 (NATO 'Hormone'} 

The Ka-25 ASW helicopters which accom­
panied Yak-36 VTOL combat aircraft during 
the first cruise of the carrier Kiev. last 
Summer, were dlsappolnlingly familiar In 
all visible respects. Yet there are known to 
be several variants in service, some with a 
much larger undernose radome, some with­
out an underfuselage weapon bay, and some 
reportedly equipped for transport and other 
duties. Only two versions may be Identified 
by NAl'O reporting names: 

Hormone-A. Basic ASW version, with large 
undernose search radar, and racks for small 
stores on each side of the fuselage. Other 
equipment varies from one aircraft to an• 
other. Some have an underfuselage weapon 
bay. A few have a streamlined blister fairing 
built Into the base of the central tall-fin; 
others have a fairing of flower-pot shape, 
with a transparent top, above the central 
point of the tallboom. Each of the four 
wheels of the landing gear Is usually en­
closed In an Inflatable pontoon, surmounted 
by Inflation bottles. The rear legs are pivoted, 
so that the wheels can be moved Into a 
position where they offer least interference 
to signals from the nose radar. Dipping 
sonar Is housed In a compartment at the 
rear of the cabin; an electro-optical sensor 
and a towed magnetic anomaly detector ·are 
also carried. ASW Ka-25s, equipped for all­
weather operations, fly from cruisers of the 
Kara and Kresta classes, the carrier /cruiser 
Kiev, and from the helicopter cruisers 
Moskva and Leningrad, each of which ac­
commodates ·about 18 aircraft. They have 
largely replaced piston-engined Mi-4s In the 
Soviet Navy's ship and shore based force 
of around 250 helicopters. Those on ships 
are said to have the capability of assisting 
with mid-course guidance of surface-to-sur• 
face cruise missiles fired from the vessels. 

Hormone-a. Special electronics variant. 
No details. 
Power Plant: two Glushenkov GTD-3 turbo• 

shaft engines; each 900 •shp. 
Dlmenalons: rotor diameter (each) 51 ft 8 

In, length 32 ft O in, he'J~~t 17 ft 7½ In. 
Weight: gross 16,100 lb. 
Performance: max speed 137 mph, service 

celling 11,500 ft, range 405 mlles. ' 
Accommodation: crew of two on flight deck; 

other crew members In lnal cabin, which 
Is large enough to contain' 1 Z fo(dlng 
seats for passengers In transport role. 

Armament: ASW torpedoes, nuclear depth 
charges, and other stores In underfuse­
lage weapon bay, when Installed. Reported 
Installation of small air-to-surface missiles 
on some aircraft. 

MIi (WSK-Swidnlk) Ml-2 (NATO 
'Hop lite') 

About 2,000 helicopters designed by the 
MIi bureau support the operations of the 
Soviet tactical air forces. Virtually all of them 
sre turbine-powered, and the only one not 
,ullt In tho USSR Is tho small Ml-2, of which 
nanufacturo was transferred to the WSK-
3wldnlk In Poland In 1964. Many hundreds 
1ave been delivered for military and com• 
nerclal service, with the al r forces of Bul­
rarla, Hungary, Poland, Romania, and the 
iovlet Union among known operators. There 
re two versions of the aircraft, as follows: 
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bar') Is a tandem two-seater, It was not 
possible to adapt tho existing rear cockpit 
In order to produce a dual-control training 
version. Instead, the Yakovlev bureau had 
to design a completely new front fuselage 
for the Yak-28U. This has two individual 
single-seat cockpits in tandem, each with i ts 
own blister canopy. The 'front canopy Is 
sideways hinged, to starboard. The higher 
rear canopy Is rearward-sliding. A very large 
conical probe projects· forward of the nose­
cone. 

Yakovlev Yak-36 trainer (NATO 
'Forger-8') 
(See page 94.) 

Ml-2. Basic model, as described below. 
Ml•2M. Enlarged, modified, and more 

powerful version, designed at WSK-Swidnik 
and flr:st flown on July 1, 1974. Production 
began In Spring 1975. Two 450 shp GTO-
350P engines, Room for ninth passenger 
In main cabin. 
Power Plant: two lsotov GTD-350 turboshaft 

engines; each 400 shp. 
Dimensions: rotor diameter 47 ft 6'/4 In, 

length of fuselage 39 ft 2 In, height 12 
ft 3½ In. 

Weights: basic operating 5,213 lb, gross 
8,157 lb. . ' 

Performance: max speed 130 mph at 1,640 
ft, service celling 13,125 ft, range 360 
miles 'with max fuel, 105 miles with max 
payload ." 

Accomniod■Uon: pilot on flight deck; eight 
passengers, 1,543 lb of freight, or four 
litters and medical attendant In cabin. 

ArmamenJ; provision for air-to-surface rocket 
pod on each side of cabin. 

MIi Ml-6 (NATO 'Hook') 
When announced In the Autumn of 1957, 

tho Ml-6 was the world's largest helicopter. 
It was also the first Soviet production heli­
copter fitted with small fixed wings to off­
load the main rotor In cruising flight. 
These wings are normally removed when 
the aircraft operates In a flying crane role, 
carrying extornal freight. First demonstra• 
tlon of the Ml-6 In • its role as a conven­
tional military freighter was given at Tush­
ino In 1961. Two groups of three landed at 
the airport, after which one helicopter In 
each group unloaded two field artillery rock­
ets while the others delivered support 
equipment. At least 500 production Ml-6s 
are believed to be In commercial and mlll• 
tary service, the latter with the air forces of 
the Soviet Union, Bulgaria, Egypt, Iraq, Syria, 
and North Vietnam. 
Power Plant: two Soloviev O-25V turboshaft 

engines; each 5,500 shp. 
Dimensions: rotor diameter 114 ft 10 In, 

length of fuselage 108 ft 10½ In, height 
32 ft 4 In. 

Weights: empty 60,055 lb, gross 93,700 lb. 
Performance: max speed 186 mph, service 

celling 14,750 ft, range 404 miles with 
13,228 lb payload. 

Accommodation: crow of flve; up to 65 pas­
sengers, 2~.450 lb of freight; or 41 litters 
and two medical attendants. 

Armament: some aircraft have a gun of un• 
known calibre In the nose. 

Mil Mi-8 (NATO 'Hip') 
Woll over a thousand Ml-8s have been 

built, mainly for mllltary use. Largest opera­
tor by far Is the Soviet AF, which utilises 
the helicopter as an assault transport. heavily 
armed with rockets and supported by tho 
formidable Mi-24. At least sixteen other air 
forces also operate Ml-8s. 
Po:,ver Plant: two lsotov TV2-117A turbo­

shaft engines; each 1,500 shp. 
Dimensions: rotor diameter 69 ft 10¼ In, 

length of fuselage 60 ft O¾ in. height 18 
ft 61/2 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 264 
mlles as passenger transport. 

Kamov Ka-25 (NATO 'Hormone') flying 
near a US Navy oiler 

Troops load aboard a Mil Mi-6 (NATO 'Hook') 

Mil Mi-8 (NATO 'Hip') 
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Accommol!atlon: crew of two or three; up to 
32 passengers, 8,8.20 lb of freight, or 12 
litters and attendant. 

Armament: provision for up to eight exter­
nal stores, includ ing pods each contain­
ing up to sixteen 57 mm rockets, on 
cabin-s ide outriggers. 

Mil Mi-10 (NATO 'Harke') 
This specialised flying crane embodies 

the power plant, rotor system, transmission. 
gearboxes, and most equipment of the Ml-6. 
The. depth of the fuselage Is reduced con­
siderably, and the tailboom Is deepened so 
that the flattened undersurface extends un­
broken to the tall . The Ml-10 also lacks the 
wings of the standard Ml-6. Payloads can 
be carried by sling or cable, clasped under 
the belly, or on interchangeable wheeled 
platforms slung uetween the legs of the 
wide-track, sta.lky landing gear. Further 
fre.ight, or up Lu 20 po:.~ongers nn tip-up 
seats, can be accommodated In the main 
cabin. 
Dimensions: rotor dlamater l 14 rt 10 In, 

length of fuselage 107 ft 9¾ in, height 
J2 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 
celling 9,850 ft, range 155 miles with 
26,4/'i!i lb platform payload. 

In Eastern Europe In early 1974. when It 
became known that at least two units, of 
approximately squadron strength, in East 
Germany had been equipped with Ml-24 as­
sault helicopters. In much the same class 
as the US Army's UTTAS prototypes, then 
under construction, each Mi-24 was calcu­
lated to carry eight combat-equipped troops, 
as well as heavy armament that would be 
used to keep down the heads of any enemy 
in the drop zone. Design features new to 
Soviet rotorcraft Included a fully retractable 
!anding gear. 

As this Gallery was being completed, first 
photographs wo,.-e received of an even more 
formidable varia.nt c,f the same basic design, 
reconfigured for optimum capablfity as an 
all-weather gunship. Four versions of the 
M i-24 can, therefore, be Identified by NATO 
reporting names, as follows: 

Hind-I\ , Armed assault transport, with large 
enc losed .fJlght deck for crew of four. The 
11uxlliory wines of this version have con­
siderable anhedral and each carry three 
weapon stations for heavy armament, sup• 
plemented by 12.7 mm machine-gun in nose. 
Anti-torque rotor on starboard side of offset 
tail pylo11. Initial production M l-24s were of 
this type. 

Hlnd-B. Slmllar to 'Hind-A' except that 
auxiliary wings have neither anhedral nor 
dihedral , and carry only the two Inboard 
weapon stations on each side. This version 
is believed to have preceded 'Hind-A' and 

Mil Mi-12 (NATO 'Homer') was not built In largo numbers. 
There has been little news of this heavy- Hlnd-C. Replaced 'Hind-A', to which It ls 

lift helicopter for several years. Existence of generally similar except for having tall rotor 
the prototype was revealed as long ago as transferred to port side. 

-----------------------------~March 1969, aftar lt set four payload-to- l:llnd-O. Development of 'Hlnd-C', with 
nb.igh' reeordc. 8 Wi o7t';;;"t":.e~ sila~m;;ae--..,f!-!ro~n~t;.,,.:f.::;u.;s~elage compietely r;;desl;;;ncd to ,in-
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Mil Mi-24 (NATO 'Hind-A') 

First photo of gunship version o/ 
MIi Ml-24 (NATO 'Hlnd·D'), showing 

four-b8f(B/ Gatling-typo machine­
gun In turret under nose 

year, the original records were far excee eo ance gun§fflp ca bll . T-ondem...s1=11Ui:;.._ 
by an Ml-12 which llfte<! 88,636 lb to 7,398 for weapon operator (in nose) and pilot now 
ft. Photographs and eventual study of the have individual canopies, with rear seat 
aircraft at the Paris Afr Show confirmed that, raised to g ive pilot an unobstructed forward 
to e.ase development. the designers had view. Unident ified probe fitted forward of top 
utilised two power plant/rotor packages starboard comer of bulletproof windscreen at 
almost identical with those of the Ml-6. extreme nose. Under nose Is a four-berrel 
mou-nted at the tip of fixed wings. A re- Gatling-tyf.)e machine.gun in a turret with a 
qulrement was that the cabin should ac- wide range of movement In azimuth a11d ele• 
commodate missiles and other payloads com- vation. Undornose pack for sensors. including 
patlble with those carried by the An-22 iixed- probably a forward -looking infra-red scanner 
wing transport. Although this produced the and low-llght-level TV. Wing armament re-
largest helicopter ever flown. the Ml-12 Is talned. Many small antennae and blisters. 
claimed to present no problems to pllots Nosewheels further aft. and semi-exposed 
accustomed to fly ing other types of hell• when retracted. 
copter, and to have an extremely low level Soviet women pilots have set seven hell-
of vibration . Loading Is via rear clamshell copte.r records In an aircraft Identified as a 
doors. A travelli ng crane on the cabin roof MIi A-10, with two 1.500 shp lsotov TV2-117A 
has a max capacity of 22,000 lb. turboshafts, as fitted in the Ml-8. They in-
Power Plant: four Soloviev D-25VF turbo- elude a speed of 212.105 mph over a 15/25 

shaft engines; each 6,500 shp. km course, and cllmb to 6,000 m (19,685 ft) 
Dimensions: rotor diameter (each) 114 ft 10 In 7 min 43 sec. representing performance 

in, length of fuselage 121 ft 4 ½ in, height capability that might be expected from an 
41 ft 0 in. aircraft In the class of the Mi-24. (Data for 

Weights: gross 231,500 lb, normal payload 'Hind-A' follow.) 
66,000 lb (STOL), or 55,000 lb (VTOL). Power Plant: two unidentified turboshatt en-

Performance: max speed 161 mph, service glnes. expected to give the same powe.r . 
cefling 11,500 it. range 310 miles with as the engines of the Mi•S but dimen-
78,000 lb payload. sionally smaller. 

Accommodation: crew of four on flight deck; Dimensions: rotor diameter 55 ft 9 In, length 
navigator and radio operator in tandem of fuselage 55 ft 9 In, height 14 ft O In. 
on upper deck; about 50 folding seats Accommodation: crew of four; eight combat 
along cabin walls for work crews or equipped troops. 
troops accompanying freight. Armament: one- 12.7 mm machine-gun In 

Mil Mi-24 (NATO 'Hind') 
A new dimension was added to the mobil­

ity and hitting power of Warsaw Pact forces 

nose; mountings for four anti-tank missiles 
(probably 'Swatters') and four other stores, 
Including rocket pods (each thirty-two 
57 mm rockets), under stub-wings. 

Strategic Missiles 
55-4 (NATO 'Sandal') 

First deployed in 1959, this ls the medium­
range ballistic misslle (MRBM) that precipi­
tated the Cuba crisis three years later. Its 
development, via the earlier SS-3 ('Shyster') 
drew heavily on wartime German V-2 tech­
nology. About 500 are thought to remain 
operational, some near the western borders 
or the Soviet Union but many east of the 
Urals, targeted on China. 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. Replacement by the SS-X-20 Is 

likely · to begin this year, unless this class ol 
weapon is introduced into a new SALT agree, 
m·ent. 
Power Plant: one four-chamber RD•214 liquid 

propellant (nitric acid/kerosene) sustainer 
163,142 lb thrust In vacuo. 

Guidance: Inertial. 
Warhead: alternative nuclear (1 megaton) o 

high-exr,losive. 
Dimensions: length 77 ft 0 in, diameter 5 1 

7 iri. 
Launch weight: 60,000 lb. 
Performance: max speed Mach 6.7, m~ 

range 1,100 miles. 
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SS-5 (NATO 'Skean') 
About 100 of these intermediate-range 

m lsslles supplement SS-4s 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 development 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: lenath 80 ft O in, diameter 8 ft 

6 in. 
Performance: max range 2,175 miles. 

SS-7 (NATO 'Saddler') 
The SALT I agreement listed a total of 

209 older SS-7 and SS-8 ICBMs that were 
expected to be replaced eventually by sub­
marine-launched ballistic mlsslles. Disman­
tling of the launch sites was under way In 
mid-1976 and no more than 90 SS-7s now 
remain. Each Is a two-stage liquid-propellant 
missile, about 107 ft long, and able to de• 
liver a 5 megaton warhead over a range of 
6,800 mlles with a CEP (circular error prob• 
ability) of under 2 km (l'/4 miles). 

S5·8 (NATO 'Sasin ') 
This two-stage llquid•propellant ICBM was 

first displayed In a Moscow military parade 
In November 1964, suggesting that It may 
have been regarded as a backup to the SS-7, 
which was never revealed In public. Only 
83 ft long, Its warhead, range, and accuracy 
were in the same order as those of the 
SS.7, with which It Is now being withdrawn 
from service. 

SS·9 (NATO 'Scarp') 
This mighty three-stage llq,uld-propeHant 

missile was the heavyweight of the Soviet 
ICBM force at the time the SALT I agree­
ment was signed, In May 1972 .. There were 
then 288 operational SS-9s, with 25 new 
sUos under construction In SS-9 complexes. 
It was assumed that all 313 launchers wou ld 
eventually carry new SS-18 missiles, and by 
December 1976 the number of SS-9s In 
service had already been reduced to 21·0. 
They were produced in five versions, Iden­
tified by the US Department of Defense as 
follows: 

SS-9 Mod 1. First d isplayed in Moscow on 
November 7, 1967, Operational deployment 
thought to have started In 1965. Only a rel­
atively small number stlll emplaced, each 
wit h a single re-entry vehicle of slightly 
smaller yield than that of the Mod 2. These 
versions were, In 1975, the on ly op·eratlonal 
Soylet ICBMs considered to possess the 
combination of yield and accuracy needed 
to attack successfully hard targets llke 
America's Minuteman missile silos. 

SS-9 Mod 2. This version constitutes the 
bulk of the SS-9 force. Single re-entry vehi· 
cle, with the largest yield of any known 
ICBM. 

SS.9 Mod 3. Under test until 1971 both 
In a deprused trajectory mode and as a 
Fractional Orbita l Bombardment System 
(FOBS). Latter technique provides unlimited 
range and the ability to attack from any 
direction, by putting the re-entry vehicle 
Into an orbit from which it cou ld be di· 
reel ed down on to any preselected target. 
Advantages In terms of potentia l reduced 
warning t ime for the defences are offset by 
some reduct.Ion In accuracy. There Is no evi­
dence that this version Is operational. 

SS-9 Mod 4. Test vehicle for Soviet multi­
ple independently-targeted re-entry vehicles 
(MIRVs). Early tests were terminated In No­
vember 1970. A new series started In Janu­
ary 1973, with each missile carrying three 
re-entry vehicles of much different design. 
equipped with parachutes to ensure recov­
ery. Despite an Improvement In targeting 
flexlblllty, this version was not deployed, per­
haps because of the Imminent availability of 
the SS•l8. 

SS-9 Mod 6. This Is said to be the launch 
vehicle for the Soviet Union's satelllte-kllllng 
payloads. Tests from Tyuralam against satel, 
lites launched from Plesetsk have suggested 
that an operational launch of the SS-9 Mod 
5 could be made within 90 minutes of re-
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ceiving an order to intercept. (Data tor SS-9 
Mod 2 follow.) 
Power Plant: three-stage liquid-propellant. 
Guidance: inertial, offering CEP of better 

than 1.5 km (0.9 mile). 
Warhead: nuclear (25 megatons). 
Dimensions: length 113 ft 6 In, diameter 

10 ft O In. 
Performance: range 7,500 miles. 

SS·ll (NATO 'Sego') 
A total of 970 of these 'light' ICBMs were 

deployed In May 1972, with 66 new sllos 
under construction. All 1,036 launchers were 
expected to carry SS-17 and/or SS-19 mis- .. - ss-s (NATO 'Skean') 
slles in due course, No photograph of an 
SS·l'l has ever been identified. It is belleved 
to be about 3 ft shorter than the SS-13, and 
to resemble the much larger SS-8 In external 
shape, with no space between its llquid• 
propellant stages. There are three versions: 

SS•ll Mod 1. Operational since 1966. 
Single re-entry vehicle, stated by US De­
partment of Defense to be of sllghlly higher 
yield than that of the comparable American 
Minuteman, but considerably less accurate. 
01 .970 originally deployed, about 50 have 
been replaced by SS-11 Mod 3 and others 
by SS-17s. As Mod l has been tested over 
both lntercontlnental and reduced ranges, 
the displaced missiles may be adapted for 
an IRBM rol,e, unrestricted by SALT I. 

SS-11 Mod 2. Similar to Mod l, but fitted 
with penetration aids. Included In Mod 1 
totals. 

SS-11 Mod 3. First operational Soviet 
missile with MRVs (three 300 kiloton). Tests 
began in 1969, and greater targeting flexi• 
billty and accuracy led to rapid deployment; 
more than 60 are already emplaced. Range 
is about 6,200 miles. 

SS-13 (NATO 'Savage') 
In the Minuteman category, the SS-13 Is 

the only solid-propellant ICBM In the Soviet 
inventory at the present time, and only 60 
are deployed. The top two stages are, how• 
ever, used by themselves In the SS-14 IRBM. 
It Is anticipated that the SS-13 will be re­
placed by the SS-16. 
Power Plant: three-stage sol id-propellant. 
Guidance: Inertial, offering CEP of 2 km 

(1¼ miles). 
Warhead: nuclear (I megaton). 
Dimensions: length 66 ft O In, max diameter 

6 ft 6 In (first-stage skirt). 
Performance: range 5,000 miles. 

SS-14 (NATO 'Scamp/Scapegoat') 
The 'Scapegoat' Intermediate-range ballis­

tic mls.slle carried by this mobile weapon 
system appears to comprise the top two 
stages of the SS-13, g iving It an overall 
length of about 35 ft. The NATO report• 
Ing name 'Scamp' refers to the complete 
weapon system, based on the JS Ill heavy 
tank chassis. The missile, inside Its hinged 
container, Is raised to a vertical position for 
launch by hydraulic jacks at t he rear of 
the vehicle. The container is then moved 
away from tho mlsslle and its launch plat• 
form before firing. Range of this IRBM Is 
estmated at 2,500 miles. Aroas of deploy­
ment are reported to Include the Chinese 
front ier near Buir Nor. In Outer Mongolla. 

SS-15 (NATO ·scrooge') 
This mobile balllstlc missi le system em­

ploys the sam·e basic JS Ill transport/ 
erector/launch vehicle as the SS-14, with a 
dittere.nt m issile. Nothing is known of the 
latter, except that It is fired from its launch­
tube, which Is ra ised to a vertical position 
for rlring. The launch-tube is about 62 ft 
long, with a diameter of 6 ft 6 in. suggesting 
tl\at the missile might have a range of up to 
3,500 miles. 

SS·X-16 
Only so lld-propellant missile among the 

four new Soviet ICBMs, the SS-X-16 is viewed 
as a replacement for the SS-13. It is de• 
scribed as being about the same size as 
the latter, wlth greater range and payload 
capability, So far. It has been tested with 
only a slngle re-entry vehicle, but ls intended 
to employ a post-boost vehicle (PBV, known 
in tho US as a bus-type dispensing system) 

SS-9 (NATO 'Scarp') 

SS-13 (NATO 'Savage') 

SS-14 (NATO 'Scamp/Scapegoat') 
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for MIRVs. The US Department of Defen,ie 
has suggested that the SS·X-16 ls under de• 
velopment for potential deployment In both 
silo-based and land-based mobile forms, and 
its two upper stages are used In the SS·X-20 
mobile weapon system. Range of the SS·X-16 
is estimated at more than 5,000 miles. 

55·17 
Developed, llke th·e SS•l9, as a replace• 

ment for the SS· 11 , this two-stage llquid• 
propellant ICBM has been under test since 
the second half of 1974. Described as a 
city destroyer, i t t,as been emplaccd so f-ar 
In about 30 modified SS-11 silos, from which 
It is Intended to be cold-launched .. Although 
it has been tested with a single large re­
entry vehicle, as well as four MIRVs, the 
latter are standard on production mlssllcs. 
The MIRVs are known to be shaped for high­
speed atmospheric re-entry, to ensure great• 
er accuracy, and may also achieve capabil• 
ity against hard tar~ets by the early 1980s. 
Warhead: nuclear (four MI RVs of 1 megaton 

each) . 
Dimensions: length 75 ft O in, max diameter 

8 ft 6 in . 
Performance: rnnge 6,200 miles with CEP of 

around 500 m (0.3 mile). 

SS-18 
According to former US Secretary of De­

fense Du11ald Rumsfold. thl~ oxtrem11ty for• 
mldable two-stage llquld•propellant ICBM Is 
al ready deployed. with at least 40 emplaced 
by September 1976. Each has about 30% 
more throw weight than the SS-9 It replaces, 
and a degree of accuracy comparable with 
that of the SS-17. In consequence, a force of 

----------------------------Ja~b~out 300 SS•JSs (permitted u111.li.1 SALT I) 
coul d pose a s'eTlliu ti I th Am<nican 
Minuteman force In their silos, even after 
the silos have been upgraded. Being cold· 
launched, tho SS-18 does not require such 
a large-diameter silo as the SS-9, enabling 
existing silos to be considerably reinforced 
against nuclear attack. Three versions have 
been identified: 

AS-3 (NATO 'Kangaroo') dropping 
from a Tu-95 'Bear-8' 

SS-18 Mod 1. Initial operational type, with 
slngle 25 megaton warhead. 

SS-18 Mod 2. Tested with up to eight rel a· 
tlvely large (1-2 megaton) MIRVs dispensed 
by a post-boost vehicle (P8V) similar to that 
employed on the US Minuteman Ill and 
Poseidon missiles. Not yet deployed, but re• 
garded as potentially the most effective anti­
Minuteman ICBM. 

SS-18 Mod 3. Longer-range version, with 
single re ,entry vehicle lighter and more accu• 
rate than that of Mod l. Not yet deployed. 
Olmenslans: length 118 ft O In, max diameter 

10 ft O in. 
Performance: range 6,500 miles. 

SS-19 
This SS-11 replacement has been under 

test since early 1974. proving so successful 
that more than 100 SS-l 9s have already 
been deployed. Each carries a MIRVed pay• 
load of six re-entry vehicles. twice as many 
as Minuteman Ill carries and described as 
being twice as large. Although shaped for 
high-speed atmospheric re-entry. to Improve 
accuracy. these warheads are not expected 
to offer reasonable hard target kill capablllty 
until the 1980s. However, by the time all cur• 
rent ICBMs have been replaced with the 
SS,16/ 19 series, the Soviet Union may well 
deploy around 7,000 one-megaton to two• 
megaton warheads In their ICBM force alone. 

The hot-launched SS-19 is thought to have a 
range of more than 6,300 miles and to be 
longer than the SS-11 and SS-17, requiring 
more extensive modification to any existing 
silos In which it is emplaced. 

SS·X-20 
This IRBM has much in common with the 

SS-14 In that it Is a mobile system using 
as its missile the two upper stages of the 
SS·X-16. Firing trials from the Kamchatka 
Peninsula are reported to have gone well, 
and the US Department of Defense has sug­
gested that the Soviet Union may consider 
the SS·X-20 as deserving greater priority 
than the SS-X·l6. Uke the latter, It is 
probably configured initially to carry a single 
larg'C re-entry vehicle, with a PBV already 
avallable for three MRVs as an alternative. 
Its range. with ,either of these warheads 
should be In the order of 3,500 miles. A 
third .,11ernative might ba a llehtweieht 
nuclear warhead of 50 kilotons y ield, which 
woulll give the missile a range of "round 
4,600 miles. Bearing In mind that this mo­
bile ' IRBM' would be outside the SALT I 
limitations, it would offer the Soviet Union 
an extremely potent Increase In capability 
over ranees associated normally with ICBMs. 

AS-3 (NATO 'Kangaroo') 
Resembling a sweptwlng Jet fighter In 

Sile and configuration, this air-to-surface 
missile was displayed for the first t lmo 
under its Tu-95 carrier aircraft on Soviet 
Aviation Day, 1961. Little has been seen of 
It since that time, except for a launch 
sequence in an officially released Soviet film. 
f rom wh ich the accompanying 'still' has re• 
cantly hP.r.nme available. 

lc![!5: s an 30 ft O in, length 48 tt 
11 in. 

Performance: max speed Mach 2, range 400 
miles. 

AS-4 (NATO 'Kitchen') 
Developed as a stand-off weapon for the 

Tu-95 and Tu-22 $trateglc bombers. and now 
carried also by tho swing-wing 'Backfire', { 
the AS•4 Is the most advanced air-to-surface 
misslle yet displayed public;ly in the Soviet 
Union. It was first seen on a single Tu-22 
('Bllnder-B') in 1961. Most of the 22 Tu•22s 
which participated In the 1967 Aviation Day 
display at Domodedovo c;arrled an AS-4, 
semi -submerged In the fuselage, and pro­
duction by 1976 was stated by the UK De• 
fence MlnisteY to be around 1,000. Tho mis­
sile has an aeroplane configuration, with 
stubby delta wings and cruciform tall sur­
faces. Propulsion ls believed to be by liquid• 
propeJlant rocket motor; a nuclear warhead 
can be assumed. 
Dimension: length 37 ft O In. 
Performance: range 185 miles at low altitude. 

AS-6 
Even more advanced than 'Kitchen', the 

AS-6 is another of the air-to-surface weapon£ 
·that can be carried by the Tupolev variable 
geometry supersonic bomber known to NATC 
as 'Backfire-B'. Propulsion Is said to be b) 
liquid-propellant rocket motor. w ith Inertia 
mid-course guidance and active radar ter 
mlnal homing, giving an exceptional degree 
of accuracy. Unofflclal reports have suggestec 
that the AS-6 can be fitted with Interchange­
able 1.000 lb nuclear or high-explosive wal" 
heads. Range ls said to be more than 13~ 
miles at low altitude. 

Airborne Tactical and 
Defence Missiles 
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Helicopter missile (NATO 'Swatter') 
No photograph has yet shown the type of 

anti -tank mlsslle ""rried on the four wingtip 
launchers of the 'Hind-A' version of the Mil 
Ml-24 assault helicopter. However, the 
weapon carriers appear to have no prov·ision 
for wire guidance. and 'Swatter' Is the only 
one of three standard Soviet anti-tank mis-

siles known to operate without wires. It !s 
steered In flight Via elevons on the tralilng­
edges of Its rear-mounted cruciform wings, 
Its blunt nose suggests the likelihood of a 
terminal homing system, with control b) 
means of the small foreplanes. 

Other Soviet helicopters capable of carry 
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ing missiles in this cateiiory include the 
'Hlnd-0' attack version of the Ml-24 and the 
Ka-25 ASW helicopter. 
Dimensions: span 2 ft 2 in, length 3 ft 8 

in. 

AS·2 (NATO 'Kipper') 
This Is another of tho aeroplane-conflsu• 

• ration air-to-surface missiles displayed under 
carrier aircraft at the 1961 Aviation Day 
display, but hardly mentioned since that 
time. Described by the commentator at 
Tushino as an anti-shipping weapon, the AS-2 
Is similar In configuration to the larger and 
more refined US Hound Oog, with swept 
wings and underslung turbojet engine. Radar 
Is carried In the nose of tho Tu-16 launch 
aircraft. 
Dimensions: span 16 ft O in , length 31 ft 0 

In. 
Performance: max speed Mach 1.2, range 

130 miles. 

, AS·5 (NATO 'Kelt') 
According to the UK Minister of Defonce, 

well over 1,000 AS-5s had been delivered by 
the Spring of 1976. About 25 were used 
operationally during the October 1973 war 
between Israel and the Arab states, when 
Tu-1 6s from Egypt launched them agai nst 
Israeli targets. Only five eluded the air and 
ground defences, to hit a supply depot and 
two radar sites in Sinai. 

Tho AS-5 has a similar aeroplane-type 
configuration to that of t he turbojet-powered 
AS·l ('Kennel') which It superseded, The 
switch to rocket propulsion eliminated the 
need for a ram air intake, and permitted 
the use of a larger radar inside the hemi­
spherical nose fairing. 
Dimensions: span 15 ft O in, length 31 ft 0 

in. 
Performance: range 100 miles. 

AS-7 (NATO 'Kerry') 
Nothing Is known about this tactical air-to­

surface guided missile, except that it is 
carried by Su-17, Su-20, and MiG-27 close 
support aircraft. It is bel ieved to be the 
first of a new family of such weapons under 
current development in the Soviet Union. 

AA-1 (NATO 'Alkali') 
First Soviet air-to-air mi:;sile to become 

operational. 'Alkali' equipped the older gen­
eration of PVO-Strany interceptors, such as 
the Su-9 and all-weather versions of the 
MlG--19, and can be expected to disappear 
frQm service soon. It has a solid-propellant 
rocket motor and semi-active radar guid· 
ance system. 
Dimensions: length 6 ft 2 in, body diameter 

7 In, wing span 1 ft 10¾ in. 
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 Side­
winder lA (AIM-98), to which it is almost 
identical in size, configuration, and Infra-red 
guidance. It has long been standard arma­
ment on home and export versions of the 
MIG-21. A solid-propellant rocket motor is 
fitted. 
Dimensions: length 9 ft 2 in, body diameter 

4.72 in, fin span 1 ft 8¾ in . 
Performance: range 3 to 4 miles. 

'Advanced Atoll' 
The latest mul t i-role versions of the MIG-

21 (NATO 'Flshbed-J, K, and L') can carry a 
radar homing version of 'Atoll' on the outer 
stores pylon under each wi ng, In addition to 
a standard infra-red homing 'Atoll' on tho 
Inboard pylon. The radar version Is known 
at present as 'Advanced Atoll', 

AA-3 (NATO 'Anab') 
The UK Ministry of Defence estimates 

production of t his solid-propellant air-to-air 
missile as being "In the thousands". It 
was first observed as arm a mont of the Yak• 
28P all-weather fighters which took part In 
the 1961 Aviation Day display at Tushlno. 
Subsequently , It became standard on the 
Sukhoi Su-ll and Su-15 Interceptors. Each 
ekcraft normally carries one 'Anab' with a 
semi-active radar seeker and one with an 
infra-red homing head. 
Dimensions: length 13 ft 5 in (IR) or 13 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 standard 
armament for the Tu-28P Interceptors of 
PVO•Strany. The version with infra-red hom­
ing head Is normally carried on the Inboard 
pylon under each wing, with a semi-active 
radar homing version on each outboard 
pylon. 
Dimensions: length 18 ft O in (IR) or 17 ft 

0 in (SAR). 
Performance: range 18.5 miles. 

AA-6 (NATO 'Acrid ') 
This is the air-to-ai r missile that was 

identified during 1975 as standard arma• 
ment or the 'Foxbat-A' Interceptor version 
of the MlG-25. Its confisuration Is similar 
to that of 'Anab' but It ls considerably larger. 
Photographs suggest that the version of 
'Acrid ' with an Infra-red homing head is 
normally carried on each Inboard underwing 
pylon. with a radar-homing version on each 
outer pylon. The wingtip fairings on the 
fighter, different in shape from those of 
'Foxbat-8', are thought to house continuous­
wave target illum inating equipment for the 
radar-homing missiles. 
Dimension: length 20 ft O in (radar version). 
Performance: range at least 23 miles. 

AA-7 (NATO 'Apex') 
This long-ranse air-to-air missile Is one of 

the two types known to be carried as stan• 
dard armament by the MiG-23. No details 
are available, e•cept that 'Apex' has a solid­
propellant rocket motor. It ls likely to exist 
in both Infra-red and radar-homing versions. 
The following data should be regarded as 
provisional : 
Dimensions: lensth 14 ft l ¼ in, body diam• 

eter 9.4 in, wing •span 3 ft 5½ in. 
Performance: ranse 17 miles. 

AA-8 (NATO 'Aphid') 
Second type of missile carried by the 

MiG-23, 'Aphid' is a close-range solid-pro­
pellant weapon. The following data should be 
regarded as provisional , 
Dimension: length 6 ft 10½ in. 
Performance: range 5 miles. 

Surface-to-Air Missiles 
- SA-1 (NATO 'Guild') 

This missile was first displayed in a Mos­
cow military parade on November 7, 1960. Al­
though subsequently reported to be deployed 
as a standard anti -a i rcraft weapon, It took no 
further part in the regular Moscow parades 
until 1968, w,hen it appeared on May Oay. 
The SA-1 ls not thought to have been sup• 
plied 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 20 miles. 
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SA·2 (NATO 'Guideline') 
Unlike the SA•l , this missile has been 

supplied to most of the Soviet Union's al ­
lies and friends, and is a standard anti-air­
craft weapon In about 30 countries. It has 
been used CMtenslvely in combat In North 
Vietnam and the M iddle East, and has been 
Improved through several versions as a re­
sult of experience gained. One variant, first 
exh ibited in Moscow in November 1967, has 
an enlarged, white-painted warhead without 
the usual smal l canard surfaces. It was 
claimed to be far more effective than ear• 

AA-1 (NATO 'Alka/1') 

AA-2 (NATO 'Atoll') on Indian AF 
MiG-21 (note GP-9 gun pack) 

AA-5 (NATO 'Ash') on Tu-28P 

_ AA-6_(NATO 'Acrid') on MiG-25 

SA-2 (NATO 'Guideline') 

•• 
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SA-3 (NATO 'Goa') 

~ 

"'!!# 
SA-4 (NATO 'Gane!') 

SA-6 (NATO 'Gainful') 

SA-7 (NATO 'Grail') 

SA -8 (NATO 'Gecko') 

SA-9 (NATO 'Gaskin') 

lier versions, and may have -a nuclear war­
head . At least 3,500 SA-2 launchers are 
thought to rema in operational In the Soviet 
Union, although the number declines an­
nually. Data for the standard export version: 
Power Plant: liquid-propellant sustainer, burn• 

Ing nitric acid and hydrocarbon propel• 
lants; solid-propellant booster. 

Guidance: automatic radio command, with 
radar tracking of target. 

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: 5,000 lb. 
Performance: max speed Mach 3.5, slant 

range 25 miles; effective ceiling 60,000 ft. 

SA-3 (NATO 'Goa') 
Soviet counterpart of the American Hawk, 

the SA,3 Is deployed In inoroasins numbers 
by the Soviet Union, by other Warsaw Pact 
nations. and i11 lhe Middle East and North 
Vietnam as a mobile low-altitude system to 
complement the medium/high-altitude SA-2. 
As the SA,N-1, it is also the most w idely· 
used surface,to•ai r m issile in thl! Sov iet 
Navy, fired frnm a roll -stabilised twln• round 
launcher. 
Power Plant: two-stage solid-propellant. 
Guidance: radio command, with radar tern1i-

nal homing. 
Warhead: hlgh-explos,ve. 
Dimensions: length 22 ft O in, body diameter 

1 ft 6 in, wing span 4 ft O in. 
Performance: slant range 18.5 miles, effec­

t ive ceiling 40,000 ft. 

SA 4 (NATO 'Ganef') 
Bamj propul lo Ives this anti-aircraft 

missile a ver y long range. Its usefulness fs 
further enhanced by Its mobility, as it is 
carried on a lwin,round tracked launch vehi­
cle which is itself air-transportable in the 
An-22 military freighter. The SA-4 was first 
displayed publicly in 1964, and is now a 
standard Soviet weapon . 
Power Plant: ramjet sustainer; four wrap-

arou11d soli<1-propellant boosters. 
Guidance: radio command. 
Warhead: high-explosive. 
Dimensions: length 28 ft 10½ in, body diam­

eter 2 ft 8 in, wing span 7 ft 6 In. 
Launching weight: 3,975 lb. 
Performance: slant range 43 miles, effective 

ceiling 80,000 ft. 

SA-5 (NATO 'Gammon ') 
There Is reckoned to be a total of 12,000 

mlsslles on 10,000 surface-to-air mlsslle 
l aunchers operational at 1,650 sites through­
out thl! Soviet Union. However, deactivation 
of SA-2 sites has been under way for some 
t ime, at a slightly faster rate than the com­
m issioning of now SA·3 and SA-5 sites. The 
SA-5 Is described by the US Department of 
Defense as providing long-rangl!, high-alti· 
tude defence f'or Soviet target_s. When first 
displayed publicly In Moscow, in 1963, i t was 
said to have anti -m issile capability. This 
must be Hmited, even If the warhead section 
separates aflcr second-s tage burnout and is 
able to use an Inbuilt rocket motor during 
the fi nal stages of In terception. 
Power Plant: two•stage solid-propellant, pos­

sibly with terminal propulsion for warhead. 
Guidance: radar homing. 
Dimensions: length 54 ft O in, body diameter 

2 fl 10 in, wing span 12 ft O in. 
Performance: slant range 155 miles, effective 

ceiling 95,000 ft. 

SA-6 (NATO 'Gainful') 
This mobile low-altitude weapon system 

took an unexpectedly heavy toll of Israeli 
aircraft during the October 1973 war. Its 
unique integral rocket/ramJl!t propulsion sys• 
tern ls a decade in advance of comparable 
Western technology, and the US-supplied 
ECM equipment which enabled Israeli ai rcraft 
to survive attack by other misslles proved 
ineffective against the SA-6. First shown on 
its lhree-round tracked transporter/launcher, 
In Moscow, in November 1967, the missile 
has since been produced In very large 
quantities. 
Power Plant: solid-propellant booster. After 

burnout, its empty casing becomes a ram-

jet combustion chamber for ram air mixed 
with the exhaust from a solid-propellant 
gas generator. 

Guidance: radio command; semi-active radar 
terminal homing. 

Warhead: high-explosive, weight 176 lb. 
Dimensions: length 20 ft 4 in, body diameter 

1 ft 1.2 in . 
Launching weight: 1,212 lb. 
Performance: max speed Mach 2.8, range 

37 miles, effective ceiling 59,000 ft. 

SA-7 (NATO 'Grail') 
Thls Soviet counterpart of the US shoul­

der-fi red, heat-seeking Redeye first proved 
Its effectivene·ss in v1·etnam against slower, 
low-flying aircraft and helicopters. It re­
peated I.he process during the 1973 Arab• 
Israeli war, despite countermeasures, Includ­
ing the use of decoy flares, and deflecting 
upw,.rd the exhaust of helicopters. In addl• 
tion to Its use by Infantry, the SA-7 Is car­
r ie<1 by vehfcles in batteries of four, six, 
and eight. for both offensive and defensive 
employment, with radar aiming. 
Power Plant: solid-propellant boost/sustainer. 
Guidance: Infra-red homing. 
Warhead: high-explosive, weight 5.5 lb. 
Dlmens ons: length 4 fl !i in, body diameter 

2.75 In. 
Performance: max speed Mach 1.5, slant 

range 5.5 to 6 miles, effective celling 
5,000 ft. 

SA-8 (NATO 'Gecko') 
First displayed publicly during the parade 

through Moscow's Red Square on November 
7, 1975, this short-range, all-weather surface­
to-air weapon system has much In common 
with the Eu ropean Roland. Missile conflgurd• 
lion ls conventional, with canard foreplane 
control surfaces and fixed tall-fins. Fire 
control equipment and quadruple launcher 
are mounted on a rotating turret, carried by a 
new three-axle six-wheel vehicle that appears 
lo be amphibious. Surveillance radar, w ith 
an estimated 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 estimated range of 12-15 miles. 
The SA·8 Is believed to be at the service 
evaluation stage, but may use the same 
missile as- the well -established but enigmatic 
naval SA·N-4 system. Each vehicle Is believed 
to carry a total of 12 missiles. 
Power Plant: probably solid-propellant. 
Guidance: command guidance by propor-

tional navigation. 
Warhead: high-explosive, about 90- 110 lb 

weight. 
Dimensions: length 10 ft 6 in, body diameter 

8.25 in . 
Performance: range up to 7.5 miles. 

SA-9 (NATO 'Gaskin') 
This weapon system comprises a BROM 

amphibious vehicle, carrying two pairs of 
box launchers for missiles described as 
uprated SA-7 'Grails' . The launchers rest 
flat on the rear of the vehicle when not 
required to be ready for launch. Range of 
the missile Is approximately 5 mlles. 

SA-N-3 (NATO 'Goblet') 
The twin-round surface-to-ai r missile 

launchers fitted to many of the latest Soviet 
naval vess.els, including the carrier/cruiser 
Kiev, helicopter cruisers Moslcva and Lenin­
grad, and Kara and Kresta II cruisers, carry 
a new and more effective missile than the 
SA-N-1 ('Goa'). Known as the SA•N•3, th is 
could be similar to the SA-6. 

SA-N-4 
Little Is known about this naval close­

range surface-to-a ir weapon system. although 
at least 33 SA-N-4 Installations are known 
to be operational on six classes of ships of 
the Soviet Navy. The retractable twin-round 
'pop-up' launcher Is housed inside a bin on 
deck. It has been suggested that the missiles 
might be similar to thnse used In the land• 
based mobile SA-8 system. 

NATO 'Galosh' 
The SALT I agreement permitted each na-
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tion a total of 100 ABMs (anti-ballistic mis­
siles) on launchers for defence of the 
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 Soviet 
'Galosh' ABM system deployed around Mos­
cow consists at present of 64 operational 
launchers and associated radars. There Is 

no indication that the other 36 launchers 
are to be added to the system, although 
Soviet ABM R & D continues at a high pri­
ority, with two completely new systems re­
ported. 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 mis­
sile could be discerned, except that the first 
stage has four combustion chambers. 

Launch Vehicles 
Cosmos launchers 

Two categories of launch vehicles appear 
to be used for Cosmos and lntercosmos 
satellites, and other Soviet spacecraft. One 
category is based on the structures and 
power plants of standard missiles, such as 
the SS-4 ('Sandal'), SS-5 ('Skean'), and SS-9 
('Scarp'), with additional upper stages as re­
quired. The other combines the basic core 
vehicle developed originally for the Vostok 
manned spacecraft with a variety of upper 
stages. Examples are as follows: 

SS-4 + Cosmos stage (US designation B-1). 
Launched from Plesetsk and Kapustln Var. 
First stage powered by 158,800 lb st RD-214 
four-chamber liquid-propellant rocket engine, 
burning nitric acid and kerosene. Second 
stage powered by RD-119 single-chamber 
engine, burning liquid oxygen and dimethyl­
hydrazine, and giving 24,250 lb st in vacuum. 
Typical launch, on June 26, 1974, orbited 
Cosmos-662, a 900 lb ellipsoid, 6 ft long 
with a diameter of 4 ft, intended for scien­
tific research. 

SS-5 + Restart stage (US designation C-1). 
Launched from Plesetsk, with payloads 
weighing up to 3,300 lb. A typical applica­
tion for the SS-5 was to orbit Cosmos-655 
and -661 satellites. Shaped as cylinders, 
6 ft long and 3 ft in diameter, with paddle­
type solar panels, these are thought to 
have had navigation and/or electronic Intelli­
gence missions. 

SS,9 + FOBS stage. Frequent launches 
of this vehicle are expected to contribute to 
continued development of Fractional Orbital 
Bombardment System techniques and/or to 
ocean surveillance missions. Satellites like 

Cosmos-651 and -654 normally remain In 
low parking orbit for two months, then split 
and move into a 104-min orbit. 

Vostok core + Venus stage. This stan• 
dard launch vehicle has many applications. 
It is used with an .escape stage to orbit the 
2,750 lb uprated Molniya-2 communications 
satellites. Typical military payloads were 
Cosmos-639, a manoeuvrable reconnaissance 
satellite intended probably to study the 
breakup of Arctic pack ice; and Cosmos-658, 
a reconnaissance satellite in the form of a 
four-ton sphere-cylinder, 16½ ft long, which 
remained in orbit for 12 days. 

Soyuz launcher 
This vehicle is an uprated version of that 

used to orbit Yuri Gagarin's Vostok-1 space­
craft on April 12, 1961, with some 36 ft of 
additional upper staging and structures. 
During launch it is surmounted by an es­
cape tower with three rows of rocket noz­
zles. It is not possible to Identify the cur­
rent engines, or give their individual 
ratings. However, official Soviet reports have 
stated that the vehicle has a total thrust of 
around 60 million horsepower, which is 
three times the power quoted for the origi­
nal Vostok launcher. The basic configuration 
has not changed. Thus, the first stage con­
sists of a central core, powered by an en­
gine with four primary no_zzles and four 
verniers. This is surrounded by four wrap­
around boosters, each with four primary noz­
zles and two verniers, so that 32 rocket 
chambers are fired simultaneously during 
lift-off. Weight of the current Soyuz spacecraft 
is about 14,500 lb. 

RPVs and Target Drones 
Little has been published about the opera­

tion of RPVs and target drones by the Soviet 
armed forces. However, Soviet films shown 
to invited audiences have depicted two types 
of t<jrget drone in use for training surface­
to-air missile crews and the pilots of inter­
ceptor fighter aircraft: 

Lavochkin La-17 
This small radio-controlled target has a 

slim cylindrical fuselage, with unswept wings 
of constant chord mid-set on the fuselage 
at about mid-length. The conventional tail 
surfaces are also unswept and of con­
stant chord, with the tailplane mount11d part­
way up the fin to avoid the exhaust from 
two jettisonable solid -propellant booster 
rockets which are fitted under the wings for 
take-off. The La-17, which was developed in 
the early 1950s, has an all-metal airframe. 
Cruise propulsion is provided by a turbojet 
engine mounted in a pod under the fuselage. 
It has been suggested that this may be a 
modified version of the 1,985 lb st RU-19-300 
engine which is · used as an APU in the 
Antonov An-24/26/30 series of aircraft. 
Equipment is reported to include a para­
chute recovery system and a Luneberg lens 
radar reflector. The following data should be 
regarded as provisional: 
Dimensions: span 22 ft 9½ in, length 23 ft 

3½ in, body diameter 1 ft 7¾ in, height 
B ft 3½ in. 

Weights: empty 2,645 lb, gross 3,968 lb. 
Performance: max speed Mach 0.85 at high 

altitude, Mach 0.7 at low altitude, ceiling 
45,925 ft, endurance 1 hour. 
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Yakovlev Yak-25RD (?) 
Shown as a target for an SA-2 ('Guideline') 

surface-to-air missile in a film made in the 
late 1960s·, this Soviet target aircraft ap­
peared to be almost identical with published 
impressions of the Yakovlev high-altitude 
reconnaissanc11 aircraft known to NATO as 
'Mandrake' . This suggests that the 'Man­
drakes' may have been adapted into high­
flying pilotless targets when retired from 
active service in their original role. 

'Mandrake' was a development of the Yak-
25, with an existing fuselage married to a 
new straight wing of extended span. This 
made possible the high-altitude performance 
needed for 'U-2 type' missions, with a mini· 
mum of new design effort . The fuselage was 
believed to be generally similar to that of 
the Yak-25R/26, with a single-seat cocl\plt 
and a new 'solid' nose to house reconnais~ 
sance equipment. The zero-track main land· 
ing gear of the Yak-25 was retained, with 
single nosewheel and twin-wheel rear unit 
under the centre-fuselage, requiring the pro­
vision of housings for the outrigger wheels 
on the tips of the new wings. The engines 
are believed to have been Tumansky R-9 
turbojets, each rated at 8,818 lb st with 
afterburnlng. Photographs of a generally sim­
ilar aircraft, referred to as the Yak-25RD, 
have appeared in the Eastern European 
press. 
Dimensions: span 70 ft 6 in, length 51 ft 

4¾ in. 
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The USSR's Armed Forces-partlculariy its 
aerospace forces-are organized differently 
from those of the US. Both combat and prin­
cipal support services are headed by officers 

who also are Deputy Ministers of Defense. 

Org•ization ol 
Soviet Aerospace 

Forces • 

0 NF sho11ld divest himself of the temptation to 
slice Soviet armed forces into land-sea-air seg­

ments. Soviet forces are organized in five separate 
services: St rategic Rocket Forces, Ground Forces, 
Troops of National Air Defense (PVO), Air Forces, 
and Navy, in that order of precedence. Funct ions 
performed by the US Air Force are spread across 
three of the Soviet services. 

n 1e five seFv1ees do not lnGh,ide Troops of Civil 
Defense, Border Guards (KGB) , Troops of the Min­
istry of Internal Affairs (MVD), rear service logistical 
support, const ruction troops, or other support orga­
nizations. A further precaution : The Soviets some­
times refer to al l their services as the "Soviet Army,'' 
even including their Navy. 

The Ministry of Defense and the General Staff 
provide centralized command over all military ser­
vices. Immediately subordinate to the Minister of 
Defense, who is roughly comparable in authority to 
both the US Secretary of Defense and the Chairman 
of the JCS, comes the Chief of the Warsaw Pact 
Forces, followed by the Chief of the General Staff, 
who heads a staff similar to that of prewar Germany. 
(See accompanying charts.) 

The Strategic Rocket Forces, establlshed in 
1959, operate all land-based ballistic missiles with 
ranges great~r than 1,000 km. While the SRF is ex­
tensively publicized by the Soviet news media, little 
is known about it outside the Soviet Union. But it is 
first among services, with its commander taking 
precedence over those of the other services, regard­
less of his actual rank. The Military Balance, pub­
lished annually by The International Institute for 
Strategic Studies, London (see December '76 issue 
of AIR FORCE Magazine) credits the Strategic 
Rocket Forces with 375,000 military personnel. 
Strength figures for the services that follow are from 
The Military Balance 1976/77. 

The Ground Forces, numerically the largest of 
the five services, are divided into four major 
branches: Motorized-rifle, tanks, rockets and artil­
lery, and troop air defense. (The last must not be 
confused with Troops of National Air Defense.) Air­
borne forces , while closely allied with the Ground 
Forces, are a special branch directly subordinate to 
the High Command. Ground Forces air defense 
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equipment includes mobile surface-to-air missiles 
and antiaircraft artillery. Tanks, armored personnel 
carriers, self-propelled artillery, and personal equip­
ment all are designed for a CBR environment. The 1 

Soviet Ground Forces are well equipped for combat 
either with or without nuclear, chemical , and biolog­
ical weapons. Ground Forces personnel number 
about 1,825,000. 

The Troops of National Air Defense (PVO Strany) 
was separated from the Ground Forces in 1948. Its , 
three major components are antiaircraft defense, : 
antimissile defense (PRO) , and anti space defense i 
(PKO). Its fighter-interceptors, SAMs (for example, 
the SA-3 and SA-5) , combined with its huge radar 
network, exceed NORAD's capabllities several times 1 

over. PVO has some 550,000 troops. I 
Whi le the Soviet Air Forces, with approximately ; 

450,000 personnel, does not include ICBMs or air 1

. 

defense aircraft and missiles, it does include the : 
three major components of Frontal Aviation, Long- ' 
Range Aviation , and Military Transport Aviation . 

Frontal Aviation is comparable to the USAF's Tac­
tical Air Command . Its aircraft are a$signed to mili­
tary districts within the USSR, somewhat analogous 
to US joint commands, and to four "Groups of 
Focces" in Eastern Europe. Operational control ov.er 
joint commands remains with the General Staff. 
However, the Air Forces commander in chief has 
major responsibilities for Frontal Aviation, which is 
charged with maintaining battlefield air superiority 
and working with the Ground Forces. 

Long-Range Aviation has both long-range (Bear, 
Bison, and Backfire) and medium-range (Badger 
and Blinder) bombers. Backfire and Blinder are 
supersonic, but the bulk of the bomber force is still 
subsonic. Capable of air-to-air refueling by LRA's 
small tanker force, the bombers can carry either 
nuclear or conventional weapons, including air-to­
surface missiles. This component of the Soviet Air 
Forces is comparable to USAF's Strategic Air Com­
mand, less SAC's ICBMs. 

Transport Aviation includes both fixed-wing airlift 
and helicopters, although some helicopters are also 
assigned to the Navy. The transport aircraft of the 
Soviet airline, Aeroflot, must also be included in this 
component, essentially as a full-time reserve. 

The Soviet Navy is now a maritime superpower. 
With the first aircraft carrier, the Kiev, having put to 
sea (they are expected to produce more of these), 
Soviet Naval Aviation has a mix of helicopters and 
fixed-wing V /STOL aircraft. Naval Aviation also 
has strike and reconnaissance fighters; a limited 
transport force, bombers, and surveillance aircraft. 
Navy personnel strength is about 450,000, including 
50,000 in Naval Aviation. 

The accompanying charts, prepared by Harriet 
Fast Scott, and current as of February 1, 1977, de­
pict the membership of the top military organization. 
It is noteworthy that the new Minister of Defense, 
Dmitriy Ustinov, although he holds the rank of 
Marshal of the Soviet Union, is the first essentially 
civilian Defense Minister since 1925, when Leon 
Trotskiy was removed. 
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- COMPILED BY HAR RI ET FAST SCOTT 

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

Commander In Chief 
General of the Army 

V. f . ToltJbko,Chairman 

I I 

Chief of Main Staff 1st Deputy Chief of the Political 

Gener-al Celonel Commander In Chief Administration 

A. G. She~v Gel)eral Colonel General Colonel 
M. G. Grigor:yev P. A. Gorchakov 

I I 
Deputy Commander In Chief Deputy Commander In Chief 
General Lieutenant Artillery General Lieutenant 

A. G. Karas N. N. Smirnitskiy 

Deputy Commender In Chief Deputy Commander In Chief Assistant to the Commander 

for Rear Services General Colonel in Chief for Military Schools 

General Major D. P. Petrov A. D. Melekhin General Colonel 
N. G. Ageyev 

- COMPILED BY HARRIET FAST SCOTT 
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Although major subordinate aviation units bear army 
designations, they are generally comparable to the 

USAF structure below major command level. 

Orga iz tion f Su anti ate 
Aviat·o Units 

T HE organization of Soviet aviation un its below a 
level that might be considered comparable to 

USAF major commands-i.e., National Air Defense 
(ADCOM) , Long-Range Aviation (SAC). Frontal Avia­
tion (TAC), Transport Aviation (MAC)-bears some 
similari ties to the USAF organization patterns but is 
not an exact parallel. The principal organizational 
units are described below. 

The Air Army (Vozdushnaya armiya) (VA) is the 
largest operational fo rmation of Frontal (tactlcal) and 
Long-Range (strategio) Aviation. A VA consists of 
aviation divis ions (sometimes, when reinforced, or 
corps) and detached units plus support and servic­
ing units. It is commanded by a general colonel of 
aviation. 

During the last war, there were seventeen Air 
Armies of Frontal Aviation and one Air Army of 
Long-Range Aviation . Frontal Aviation Air Armies 

, were part of the fronts and subordinate to the front 
troop commander, but operationally they were also 
under the Commander in Chief of the Soviet Air 
Forces. By the end of the war, VAs generally had 
about 1,500 aircraft and in some operations 2,500 to 
3,000 when reinforced with aviation corps and divi­
sions belonging to the reserves of the High Com­
mand. Very important fronts sometimes had two VAs. 

The next highest aviation unit is the Aviation 
Corps (Aviatsionnyy korpus) (AK). In time of war, the 
AK performs tactical or strategic tasks independently 
or as part of an Air Army, in cooperation with other 
services. An AK, commanded by a general lieutenant 
of aviation, consists of command and control, and 
several aviation divisions with one or more types of 
aircraft. It may also have such support units as 
reconnaissance, communications, ECM, etc. An AK 
usually consists of two to three aviation divisions 
land, depending on the type of aircraft, 200 to 300 
bombers or 250 to 375_ fighters or ground-attack air­
_planes. 

The Aviation Division ( Aviatsionnaya diviziya) (AD) 
is the basic tactical unit. An AD consists of com­
mand and control, several aviation regiments either 
of one kind or mixed, and support units. It is com­
manded by a general major of aviation or a colonel, 
but In Long--Range Aviation the commander may be 
one rank higher. The AD may operate independently 
or as part of an aviation corps. ADs generally are 
made up of three aviation regiments with ninety­
eight aircraft in a bomber AD or 124 in a fighte r AD. 

The Aviation Regiment (Aviatsionnyy po/k) (AP) is 
commanded by a colonel or, in Long-Range Aviation, 
sometimes by a general major. In National Air De-
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tense (PVO Strany), APs are part of an air defense 
division. In the Air Forces, an AP is composed of 
thirty-two bombers or forty fighters or ground attack 
aircraft, usually of one type, organized into three 
squadrons. 

The Aviation Squadron (Aviatsionnaya eskadril'ya) 
(AE) is commanded by a major (a colonel/l ieutenant 
colonel in Long-Range Aviation) , and operates alone 
or with other kinds of aircraft or other armed ser­
vices. It has several elements of one type of aircraft 
or helicopter. An AE has from ten to, in some in­
stances, as many as twenty-four aircraft. 

The Aviation Flight ( Aviatsionnoye zveno) (AZ) is 
the primary tactical and fire subunit assigned a tac­
tical role. Normally led by a captain, the AZ can be 
part of an aviation squadron or Independent. De­
pending on the type of aircraft, an AZ has three or 
four alrplanes. Fighter-bombers and fighters operate 
in pairs. 

Aviation Detachments (Aviatsionnyy otryad) now 
exist only in the heavy bomber element of Long­
Range Aviation and in Naval Aviation, and are com­
manded by a lieutenant colonel or a major. In the 
Air Forces, aviation detachments wore replaced by 
aviation squadrons. 

The logistical system of aviation support units in 
the Soviet Armed Forces is called the Aviation Rear 
Services. In 1945, Aviation Technical Divisions 
( Aviatsionno-tekhnicheskaya dlviziya) (ATD) were 
created to support aviation corps. The ATDs 
were made up of Aviation Technical Regiments 
( Aviatsionno-tekhnicheskiy polk) (ATP), which were 
altached to aviation divisions. ATPs in turn were 
made up of Aviation Technical Battal ions (Avlat­
sionno-tekhnicheskiy bata/'yon) (ATB), which ser­
viced aviation regiments. 

The Aviation Technical Unit (Aviatsionno-tekh­
nicheskaya chast ') Is the basic support unit of the 
Air Forces, Naval Aviation, and Air Defense Aviation. 
It provides material, airdrome-technical, and medical 
support to aviation units on air bases. The unit has 
an aviation-technical base, a battalion or company 
of alrdrome technical support, and an office for 
the commandant of the Aviation Garrison. An avia­
tion technical unit is not part o·f an aviation unit. 
During the time it is supporting an aviation unit, 
however, It Is operationally subordinate to the com­
mander of that unit. -H.F.S. 
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INDUSTRIAL ASSOCIATES 
OF THE 

AIR FORCE ASSOCIATION 
"Partners in Aerospace Power" 

Listed below are the Industrial A99oclatea of the Air Force Asaoclallon. Through th is 
affiliation, these companies support the objectives of AFA as they relate to the responsible 
use of aerospace technology for the betterment of society, and the maintenance of ade-

quate aerospace power as a requisite of national security and international amity. 

Aerojet ElectroSystems Co. 
Aerojel-General Corp. 
Aeronca, Inc. 
Aerospace Corp. 
AIL, Div. of Cutler-Hammer 
Afle9heny Ludlum Industries, Inc . 
American Telephone & Tel13arnrh Co, 
M"·& Long lines, Qepartment 
Applied Tcfohnology, Div. of Itek Corp. 
AVCO Corp. 
Batte/le Memorial Institute 
BDM Corp., The 
Beech Aircraft Corp. 
Bell Aerospace Textron 
Bell Helicopter Textron 
Bell & Howell Co. 
Bendix Corp. 
Benham-Blair & Affiliates, Inc. 
Boeing Co. 
Brunswick Corp., Defense Div. 
Brush Wellman, Inc. 
Burroughs Corp. 
CAI, Div. of Bourns, Inc. 
Canadian Marconi Co. 
Cessna Aircraft Co. 
Chamberlain Manufacturing Corp. 
Chromalloy American Corp. 
Cincinnati Electronics Corp. 
Collins Division, Rockwell Int'/ 
Colt Industries, Inc. 
Computer Sciences Corp. 
Connecticut International Corp. 
Conrac Corp. 
Control Data Corp. 
Day & Zimmermann, Inc. 
Dayton T. Brown, Inc. 
Decca Navigation Systems, Inc. 
Dynalectron Corp. 
E-A Industrial Corp. 
Eastman Kodak Co. 
ECI Div., E-Systems, Inc. 
E. I. Du Pont de Nemours & Co. 
Emerson Electric Co. 
Engine & Equipment Products Co. 
E-Systems, Inc. 
Ex-Cell-O Corp.-Aerospace 
Fairchild Industries, Inc. 
Federal Electric Corp., ITT 
Firestone Tire & Rubber Co. 

Ford Aerospace & Communications 
Corp. 

GAF Corp. 
Garrett Corp. 
General Dynamics Corp. 
General Dynamics, Electronics Div. 
General Dynamlc_s, Fort Worth Div. 
General Electric Co. 
GE Aircraft Engine Group 
General Motors Corp , 
GMC, Delco Electronics Div. 
GMC, Detroit Diesel Allison Div. 
GMC, Harrison Radiator Div. 
General Time Corp. 
Goodyear Aerospace Corp. 
Gould Inc. , Government Systems Group 
Grimes Manufacturing Co. 
Grumman Corp. 
GTE Sylvania, Inc . 
Harris Corp. 
Hayes International Corp. 
Hazeltine Corp. 
Hi-Shear Corp. 
Hoffman Electronics Corp. 
Honeywell, Inc. 
Howell Instruments, Inc. 
Hudson Tool & Die Co., Inc. 
Hughes Aircraft Co. 
Hughes Helicopters 
Hydraulic Research Textron 
IBM Corp. 
International Harvester Co. 
Interstate Electronics Corp. 
Israel Aircraft Industries, Ltd. 
ITT Aerospace, Electronics, 

Components & Energy Group 
ITT Defense Communications Group 
Kelsey-Hayes Co. 
Lear Siegler, Inc. 
Leigh Instruments, Ltd. 
Lewis Engineering Co., The 
Libbey-Owens-Ford Co. 
Litton Industries, Inc. 
Litton Industries 

Guidance & Control Systems Div. 
Lockheed Aircraft Corp. 
Lockheed Aircraft Service Co. 
Lockheed California Co. 
Lockheed Electronics Co. 
Lockheed Georgia Co. 
Lockheed Missiles & Space Co. 
Logicon, Inc. 
Loral Corp. 
Magnavox Government & Industrial 

Electronics Co. 

Martin Marietta Aerospace 
Martin Marietta, Denver Div. 
Martin Marietta, Orlando Div. 
McDonnell Douglas Corp. 
Menasco Manufacturing Co . 
MITRE Corp. 
Moog, Inc. 
i~orituop Co;p . 
DEA, Inc. 
0 . Miller Associates 
Pan American World Airways, Inc. 
PRC Information Sciences Co. 
Products Research & Chemical Corp. 
Rand Corp. 
Raytheon Co. 
RCA 
Redifon Flight Simulation Ltd. 
Rockwell International 
Rockwell Int'/, Electronics Operations 
Rockwell lnt'I, North American 

Aerospace Operations 
Rosemount Inc. 
Sanders Associates, Inc. 
Singer Co. 
Space Corp. 
Sperry Rand Corp. 
Sundstrand Corp. 
Sverdrup & Parcel & Associates, Inc. 
System Development Corp. 
Teledyne, Inc. 
Teledyne Brown Engineering 
Teledyne CAE Div. 
Teledyne Ryan Aeronautical Div. 
Texas Instruments Inc. 
Thiokol Corp. 
Tracor, Inc. 
TRW Systems, Inc. 
Union Carbide Corp. 
United Technologies Corp. 
UTC, Chemical Systems Div. 
UTC, Hamilton Standard Div. 
UTC, Norden Div. 
UTC, Pratt & Whitney Aircraft Div. 
UTC, Research Center 
UTC, Sikorsky Aircraft Div. 
Vought Corp. 
Western Gear Corp. 
Western Union Telegraph Co., 

Government Systems Div. 
Westinghouse Electric Corp. 
World Airways, Inc. 
Wyman-Gordon Co. 
Xonics, Inc. 



Soviet Aerospace Almanac 

-soviet Armed Forces 
Facts and Figures 

The "Facts and Figures" on these pages should help readers 
evaluate the relative capabilities of US and Soviet aerospace forces, 

and recent trends in defense funding on both sides. The tables on 
manpower and forces were prepared by the staff of AIR FORCE 

Magazine from data found in the most authoritative open sources. 
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PRINCIPAL US AND SOVIET AEROSPACE SYSTEMS 
The information in this table was extracted from The Military Balance 1976/77, compiled by The 

International Institute for Strategic St::idies, London, and reprinted in the December '76 Issue of AIR FORCE Magazine. 
Figures are those availab! "' to the Institute on July 1, 1976, in some instances are approximations, 

and will not in all cases agree with figures elsewhere in this issue. 

us USSR 

CATEGORY TYPE NUMBER TYPE NUMBER 

Strategic Bomber B-52D/F/G/H; FB-111 453 Tu-95, Mya-4, Backfire 165 

Tactlcal Bomber 0 Tu-16, Tu-22; 11-28, Backfire (in- 1,260 
eludes Naval Aviation) 

Other Tactical USAF 4,500 MiG-17, MiG-21, MiG-23, MIG-25; 4,325 
Combat Aircraft USN/USMC 1,586 Su-7, Su-17, Su-19; Yak-28, Yak-36; 

(Includes A-4, A-6, A-7, A-8, An-12 
A-10; F/RF-4; F-8, F-14, F-15, 
F-105, F-111; E-2B; EA-6B; 
EB-57; S-2) 

Manned Interceptors F-106 (USAF and ANG); and F-4 331 MiG-17, MiG-19, MiG-25; Su-11, 2,650 
and F-101B of ANG Su-15; Yak-25P ; Tu-28P 

Transports C-130, C-141, C-5 890 11-14, 11-18, 11-76; An-8, An-12, 1,700 
An-22, An-24/26 

ICBMs Titan (54); Minuteman II (450); 1,054 SS-7 (140) ; SS-8 (19); SS-9 (252); 1,527 
Minuteman Ill (550) SS-11 (900); SS-13 (60); SS-17 (20); 

SS-18 (36); SS-19 (100) 

SLBMs Puiilris ("i 60) ; Poseidon '"""'-' ' ""~'-' C"r""' "-I~ /nnn\ , ~~ ... ~{CAA\. ~~ ... C DAO, , .. .,u, UiJU ~-.:J-,,.-u \.C.£.UJ 1 ~\J-,,.-u \"'"'1'"1'/, "'1, .. r,-.-"" u-... , ,_ 
(5¢), SS"'-'N-4 (21). l:1nder SAU , lti8' 
-4s and 33 of the -5s are not con-
sldered " strategic." 

M/IRBMs 0 SS-4 (500); SS-5 (100) 600 

Strategic Defense ABM 0 Galosh 64 
Missiles Strategically deployed surface- 0 SA-1, SA-2, SA-3, SA-4, SA-5, SA-6 10,000 

to-air missiles. 

COMPARATIVE MILITARY RANKS-US AND USSR 

UNITED STATES SOVIET UNION 

(none) 
General of the Army 

(none) 

General 

Lieutenant General 

Major General 

Brigadier General 

Colonel 
Lieutenant Colonel 
Major 
Captain 
1st Lieutenant 

2d Lieutenant 

(none) 

(none) 
Admiral of the Fleet 

(none) 

Admiral 

Vice Admiral 

Rear Admiral 
(Upper Half) 

Rear Admiral 
(Lower Half) 

Captain 
Commander 
Lieutenant Commander 
Lieutenant 
Lieutenant 

(Jr. Grade) 
Ensign 

(none) 

Generalissimus of the Soviet Union• 

Marshal of the Soviet Union Admiral of the Fleet of 

Chief Marshal of Aviation, Armored 
Forces, Artillery 

General of the Army, Marshal of Avia­
tion, Marshal of Armored Forces, 
Artillery, Engineers, Signals, etc. 

General Colonel, General Colonel Avia­
tion, General Colonel Armor, Artillery, 
Engineers, Justice, General Colonel­
Engineer, etc. 

General Lieutenant, General Lieutenant 
Aviation, Armored Forces, Artillery, 
Engineers, General Lieutenant-Engi­
neer, etc. 

General Major, General Major Aviation, 
General Major Armored Forces, Artil­
lery, Engineers, Signals, Supply, 
Technical Troops, General Major-En­
gineer, etc. 

Colonel (Polkovnik) 
Lieutenant Colonel (Podpolkovnik) 
Major 
Captain 
Senior Lieutenant 

Lieutenant 

Junior Lieutenant 

the Soviet Union 

Admiral of the Fleet 

Admiral, 
Engineer Admiral 

Vice Admiral, 
Engineer-Vice Admiral 

Rear Admiral, 
Engineer-Rear Admiral 

Captain 1st Rank 
Captain 2d Rank 
Captain 3d Rank 
Captain-Lieutenant 
Senior Lieutenant 

Lieutenant 

Junior Lieutenant 

• Stalin le the only man who has held this rank. Awarded June 1945. 

Ii 

- I= 

I 

'--------- - ---- ----- ---- -------------------------1'' 
~ 
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,ming In May ... 

AI.ElEOR..Cf 
The 27th Annual Air Force Almanac Issue 
featuring: 
* Exclusive articles by the Secretary and Chief of Staff', US Air 

Force * Reports from each Command, including important statistical 
data * Gallery of Weapon Systems prepared by the staff' of" Jane's All 
the World's Aircraft" * Compilation of important US Air Force statistics and data * Guide to Air Force Bases 

You can be part of this Important, authoritative issue with your 
advertising. Readership will be high throughout the year, as this 
issue serves as a desk-top reference for leaders in the Air Force, 
government and the aerospace industry. 

Advertising reservations close March 25, copy by April 6 
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By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

The Budget's People Plans 

A 6.5 percent pay raise next 
October, new PCS curbs, family 
separation payments for lower 
g.rades, a better shake for trailerites, 
and pay cuts for Academy cadets 
and federal employees who are also 
Reservists are among the "people" 
highlights of USAF's FY '78 budget. 

Thou h ad\lanced by the outgoing 
Ford- Administration, manr o-f thes e 
personnel programs are expected 
to receive the blessings of the new 
Administration and Congress. The 
proposals appear to contain more 
pluses than minuses for the ser­
vices. 

To make quarters allowances 
more realistic, Defense again plans 
to pack twenty-five percent of next 
fall's basic pay raises • into BAQ 

payments. People in family quar­
ters will surrender more money, but 
those living off base will enjoy morn 
tax-free income. 

In addi t ion to the 6.5 percent raise 
next October, for both military and 
civilians; the budget projects the 
following subsequent increases: Oc­
tober 1, 1978-6.25 percent; Octo­
ber 1, 1979-6.00 percent; October 
I , 1980-5.75 percent ; and October 
f, 1981-5.20 percent. 

This month, military retirees are 
getting a 4.8 percent CPI boost. The 
budget also projects the following 
CPI raises: September 1977-2.7 
percent; March 1978-2.6 percent; 
September 1978-2.7 percent; 
March 1979-2.4 percent; and Sep­
tember 1979-2.5 percent. 

Defense's decision to allow only 
one PCS following technical train-

TSgt. Donald R. Overley, a USAF recruiter in the Valdosta, Ga., area and Wolfman 
Jack. well-known disc jockey and television personality, check out some o/ the 
Wolfman's records during his recent visit to Valdosta . Jack narrates Air Force spot 
announcements used by recru iters and makes personal appearances with Sergeant 
Overley when he visits. 

112 

ing, during a person's initial three 
years of service, drew protests from 
USAF. If the rule sticks, it will erode 
the Air Force's overseas rotation I 
base, officials told AIR FORCE 
Magazine. It was not immediately 
clear whether the Pentagon's new , 
leadership, under Secretary Harold I 
Brown, would go along with the 
plan. But it is consistent with his 
earlier statements about reducing 
moves to save money. 

Air Force leaders feel they have i 
already severely cut PCS moves 
over the past two years. At press 
time, they were again pressing I 
overseas members to voluntarily ex­
tend their tours. The average on­
station timA is now thirty months, I 
according to officials. Furthermore, 
they note that through its many 
move curbs USAF has cut its PCS 
expenditures to $499 million in FY 
'78, down from $567 million two 
years ago. 

The budget provides $30 million 
to extend family separation pay­
men s l o lower- an i<:ing ma:rrietl en-
1 isteds throughout DoD, and $8 mil­
lion more in larger trailer allowance 
payments. As reported here last 
month, full commissary funding is 
provided. • /' 

Two other Defense proposals 
Congress rejected last year were re­
instated. These are pay cuts fo 
academy cadets and federal em 
ployees who also serve in the Rei 
serves. The latter' s Reserve pa 
when they're training would be cu 
but there would be no loss in take 
home pay, which is the generd 
practice in the private secto1 
Academy students would recelv 
fu ll academic expenses and $125 
month. 

The budget also provides for inl 
tial cost increases under the De\ 
fense Officer Personnel Manage'\ 
ment Act (DOPMA) and Reti remen 
Modernization Act (RMA). RMJ!, 
savings would begin in the early 
1980s, Defense says, in continuing 
to push this piece of legislationJ 
Congress rejected both DOPMJli 
and AMA last year, but could ap.J 
prove them this year or next. , 

Also funded, by $7 million, is ah 
AFA-backed provision for cost-of­
living raises for survivors under the 
old Retired Servicemen's Family 
Protection Plan. In the Veterans 
Administration's budget, Congress 
was asked to eliminate VA home­
loan guarantees for people who en­
ter se rvice after September 30, 1977, 
and also to halt new enrollments in 
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First woman 
weapons director 

for the 25th 
NORAD Region, 

McChord AFB, 
Wash., is Lt. Chris­

tine Cole, here 
taking a light gun 
action on a SAGE 

console. She is 
a recent AFROTC 
graduate of Miami 
University, Oxford, 

Ohio, and is 
working on her 

master's at Pacific 
Lutheran Univer­

sity, Tacoma, 
Wash. 

GI Bill flight training after that date. 
Some $65 million savings in the 

FY '78 military personnel account 
would come from the proposal to 
pack a quarter of the next pay raise 
into BAQ. The plan to slash people 
moves would save $110 million, De­
fense officials claim. 

Total proposed military personnel 
• outlays for FY '78 are put at $27.7 

billion, plus $9.1 billion in retired 
pay. These estimates compare with 
$26.2 billion and $8.1 billion for the 
present fiscal year. The percentage 
,of the budget going for personnel 
,programs would decline to fifty-five 

ercent, because of the much larger 
ncreases proposed in other sec­
ions of the new budget. 

Jnlons, Benefits Cuts Hit 

"I am unequivocally opposed to 
he unionization of the military, ... 
but that] is not enough. We must 
tlso address the fundamental 
;auses that would make union 
11embership attractive with the mili­
tary." JCS Chairman Gen. George 
S. Brown made this statement in 
late January testimony on the FY 
'78 military procurement authoriza­
tion bill. In denouncing erosion of 
military benefits, he told the Senate 
Armed Services Committee that " as 
a min imum . . . there should be a 
one-year moratorium on changes to 
the compensation and benefits sys­
tem." This would give Defense and 
Congress time to work out satis­
factory changes that all service 
people could understand, the na­
tion's top military officer said . 

Committee Chairman John Sten­
nis (D-Miss.), meanwhile, announced 
that he would hold early hearings 
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on the flock of bills already intro­
duced to outlaw mil itary unions. The 
full Congress will approve such a 
ban, he predicted. Stennis, along 
with AFA and other associations, 
has strongly opposed the unioniza­
tion idea. Secretary of Defense 
Harold Brown, at his confirmation 
hearings, indicated opposition to 
military unions, and Stennis asked 
him to provide a report as to 
whether unions should be allowed. 

Earlier, following reports that 
union employees were organizing Air 
Force members at McGuire AFB, 
N. J ., AFA President George Doug­
las fired off letters to the White 
House and the Pentagon. He en­
closed copies of AFA's position 
paper on the subject and asked 
then President Ford and Defense 
Secretary Rumsfeld to affirm that 
"total control of the military is 
vested in the Commander in Chief 
and the civilian departmental heads 

under him." No such affirmation 
was forthcoming. 

Star, 0-6, High GS Cuts Near 

Senior military and civilian posi­
tions in the services are being cut 
by more than 3,000 In what the De­
fense Department calls an effort "to 
achieve as lean a top management 
structure as possible." The reduc­
tions, to be completed by Septem­
ber 1978, will also save money. 

During the same period, the Air 
Force is scheduled to increase its 
military population from 571 ,000 
(end-FY '77 estimate) to 572,000. 
However, within that total , the 
airman force is slated to increase 
by 2,316 and officer strength will 
drop by 1,316, to 94,923. This 
modest decline does not carry RIF 
implications, officials said. 

Air Force's share of the senior­
level reductions: thirteen generals, 
ending with 367; 202 colonels, 
winding up with 4,435; nine GS-16s 
through 18s, and other equivalent 
civilians, for an end-strength of 190; 
and 489 GS-13s through 15s, re­
ducing them to 12,503. 

Everything About CHAMPUS 

CHAMPUS, the mititary's com­
plex health program for families 
and retirees using civilian facil ities, 
has been a major fixture on the 
benefits scene for the past decade. 
But it's been beset with problems. 
Confusion and misunderstanding 
have reigned over eligibility rules, 
cost-share requirements, the pro­
gram for the handicapped, how to 
appeal rejected claims, etc. 

All that Is not surprising. There 

AFA President George 
Douglas, a major general 
in the Air Force Reserve, 
\'>'.BS recently made an 
honorary NCO by the 
Timberwolf Chapter of the 
Non-Commissioned Offi­
cers Association, Colorado 
Springs, Colo. SMSgt. 
Chuck Z./ml<0a of Hq. 
AOCOM made the, pre­
sentation. General Douglas, 
a former M-Day assignee 
to Hq. ADCOM, is now 
mobilization assignee to 
the Deputy Chief of Staff 
Personnel, Hq. USAF. 
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gram- it makes the program more 
predictable." It tells people promptly 
whether CHAMPUS will share the 
cost of any procedure. The brand­
new formal appeals section is also 
an important plus for benefic iaries 
wanting to protest adverse deci­
sions on benefits. 

Commander in Chief. Prominent in 
the inaugural parade were the Air 
Force Band, active-duty marching 
units from Bolling and Andrews 
AFBs, an Air National Guard squad­
ron, an Air Force Reserve squad­
ron, and a ninety-member cadet 
group from the Air Force Acad­
emy. A Civil Air Patrol bagpipe 
group from Massachusetts per­
formed along the route prior to the 
parade. 

has never existed a single docu­
ment that covered CHAMPUS in any 
depth. 

Now relief Is on the way. The 
Defense Department has finally 
published its long-awaited, all-inclu­
sive regulation on CHAMPUS. The 
document Is lengthy but well orga­
nized, intelligently indexed, and 
reasonably easy to follow. There Is 
little gobbledygook and few fiend­
ish cross-references so popular in 
government publications. Helpful 
notes and examples spell out an­
swers to every conceivable question. 

The new regulation was to have 
been published in the Federal Reg­
ister early in February. Interested 
parties may comment and changes 
considered appropriate are to ap­
pear In the first revision . Some 
35,000 copies of the new reg were 
slated to have been distributed 
to the services, "down to the lower 
echelons," starting in late February. 

The 112 members of the USAF 
Honor Guard did escort and other 
duties. Hundreds more played sup­
port roles, including about sixty-five 
officer volunteers who served as 
social aides at the inaugural parties 
and as VIP esr.orts. The Armed 
Forces Inaugural Committee, the 
same group that puts together the 
Armed Forces Day program every 
May, started working on the project 
last September. 

Each servil;e family should try to 
snag itself a copy. The complete 
CHAMPUS program shouid then 
corne into clearer focus. 

Dr. Robert N. Smith, Assistant 
Secretary of Defense (Health Af­
fairs), says thP. new document, 
DoD Regulation 6010.8-R, tells 
CHAMPUS users in "precise terms 
what they can expect from the pro-

Many AFers in Inaugural 
Activities 

_ _,,fvu..,o.:.:..re than 1,500 USAF memi.H:HS 
participated in the festivities sur­
rounding the inauguration of the new 

Conduct Standards Tightened 

The Department of Defense has 
tightened standards of conduct for 
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Ed Gates . .. Speaking of People 

VEA-DoD Faces a Tough S lling Job 
Congress recently threw the services a big surprise-some 

call it a curve-in the form of a "contributory" education 
program for future members of the armed forces. 

Known as the Post-Vietnam Era Veterans' Education 
Assistance Act (VEA), it in effect replaces the GI 6111s that 
have been around for most of tlile past thirty-four years. The 
new project, actually a five-y~ar test conducter.t Jointly by the 
Defense Department and the Veterans Administration, has 
been scored for being but a shadow of the program it 
replaces. 

To participate in VEA, an eligible person must give up part 
of his pay, which goes into a fund he may use two or three 
years later to defray college expenses. 

VEA is optional, so the big question is whether young men 
and women entering service during the next few years will 
buy It. Most important, of course, is how the new program 
will affect recruiting and retention. 

VEA is a section of the same Jaw that ends current GI Bill 
eligibllity ten years after discharge, or December 31, 1989, 
wh ichever ls earller. It and the two previous GI Bills have 
propelled mUlion11 of veterans into college classes and degree 
programs. Mllllons more have taken vocational , farm, on-the­
job, and flight training. 

But with the nation at peace, budgetary pressures mount­
ing, and charges of abuses of government-subsidized educa• 
tlon, moves to remove the subsidy oompletery have teoentty 
Intensified. The services, however, have been happy with the 
way the GI BIii attracted good people. Mlltti:iry members Uke 
It because it is often more luoratlve than the servleea' tuition 
aid program, which pays up to seventy-five percent of tu ition 
costs. 

Toe previous Administration, nonetheless. aske,d Congr1 
to phase out GI l,J'eneflts for present and past veterans t 
bar It entlrei,y for new service personnel. The lawmaker• 
September appeared ready to go along, but In a sµrp 
move they approved the VEA, or the "Hartke Substlh 
(after tormer Sen. Vanee Hartke (D-lnd.), who englneere'.p 
passage). 

VEA applies to persons who entered sewlee after Dao 
ber 31. 1976. Air Force recruits are being briefed on the j 
program during their third week of li>asic training, and 1 

sign up then or later. New officers are beln_g briefed at ft 
fit'at base. People electing to participate wlll allot $60 to ~ 
a month for up to thirty-six mor,ths, The government 
gu13rd !tie money and, on release from active duty, Unole S 
wlll match the fund two to one. This means a member co 
wind op with a maximum of $8,100 for college expenses, 

For example, a person contributing $75 for the full thirty 
months wlll ante up $2,700. The government will add $5, 
Example two: a new member decides to contribute $6 
month but after twenty-four months eleets to stop. He 
Wind up with $4,320 for his college-tile $1.440 plus unc 
$2,880. 

The new law also authorizes the Defense Department 
give unspecified additional amount's to any participant to h 
promote the all-volunteer force by attracting top-quality 
-crulta. But Defense olllclals told AIR FORCE Magtl%ine ti 
there are no current plans to use this authority. If recruit 
really gets tough, It may be laid on In some cases. "It' 
tauoet to turn on when required," !tBys USAF Col. Rober 
Zimmer, a Defense official in charge of lmplementlng 
VEA plan. 
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• military and civilians. The biggest 
change affects the financial interest 
statements all generals and many 
less senior officers involved in con-

- - tracting decisions must file with 
the government by October 31 each 
year. The new statements pry 
deeper into real-estate interests, 
commodities, industrial affiliations, 
etc. 

Throngs Want Clean Exit Papers 

Newly appointed Junior officer adviser 1st Lt. Glen L. Brady confers with his boss, 
NORAD!ADCOM Commander Gen. Daniel "Chapple" James, Jr. , on his recent 
assignment to the post. His ;ob Is to keep the commander posted on matters 
Involving young officers In the command. 

When the new Commander in 
Chief brushed aside the pleas of 
AFA and other patriotic groups and 
pardoned Vietnam-era draft dodgers, 
he touched off a tremendous howl 
for similar treatment from the hun­
dreds of thousands of former ser­
vicemen who are holding cloudy dis­
charges- general, undesirable, bad 
conduct, and dishonorable. 

1964-March 1973) the respective 
all-service figures (predominantly 
Army, Navy, and Marine Corps) are 
approximately 245,000, 150,000, 
28,000, and 1,600. And the holders 
have many supporters, so the pres­
sures are building up for clean dis­
charges all down the line. President 

Carter told the Defense Department 
to study the matter. 

Pentagon statistics show that 
since 1950 the services have handed 
out more than 750,000 general dis­
charges, plus 507,000 undesirables, 
114,000 BCDs, and 27,000 dishonor­
ables. For the Vietnam era (August 

Pa~ments from the fund will be made monthly to each par• 
:ipant. To be eligible, he or she must have contributed for 

least twelve consecutive months, completed one tour of 
ty or s1x ye'ars' servlc::e (whichever is less), receive an 
norable discharge, and enroll in VA-app~oved educational 
training courses. All this, of course, won't occur for some 
e because ellglbflity only started to accrue this past 
,uar,y 1. 
>bviously, VEA benefits are less attractive than the GI Bill 
eflts persons who donned a uniform before 1977 enjoy, 
latter receive more and cantribute no.thing. Congress also 

sted GI BIii monthly payments In the VEA m,;iasure by 
,t percent and e~tended maximum entitlement from thirty­
to forty-five months. 
flls raised pay for a single person to $292 monthly, while 
1e with one dependent now f'eceive $347. A person with 
dependents receives $396, wtilch, far the full f(:)r'ty-flve 

1ths, comes to $17,820. O1.llt.e a difference from the $5,400 
<fm'um the government wll'I pravlde VEA participants. 
•entagan autharities, meanwhile, ate eer:taTn the wide dlf­
mce In the payefl \NIii Ignite a heavy demand for more 
ion asststanoe. Whtie in-service people are permitted to 
l- either tuition aid or the GI BIii, the services have been 
shlng the latter route because VA, not Defense Department, 
1ds are involved. And for veterans mit hoarding their GJ 
;ilblllty for post-service use, ii has been a better deal. 
3ut, with the exoeptlans cited below, the new people won't 
,,e the Gl BIii. So, In the opinion of Pentagon planners, 
ey WIii rush ta tuition aid." Unfortunately, tuition aid funds 
·rently are limited. Air Force, for lnstanc::e, hE!s only a 
;dest $12.5 million In the FY '77 budget. 
3ut In a few years, when hundreds of thousands become 
~Ible for VEA, Air Fotoe wlll need a "substantial Increase" 
meat the demand, an Air Staff official said. He and his 
1oolates are already mappln@ their strategy for seourlng the 
st. 
he drawing power of the GI BIii was forcibly brought 
e to officlaldam In late Oeoeniber. Re.crultlng offices 

und tl\e c.aunu-y reported a surge of enlistments under 
"delayed enllstment program" right up to the final day 
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The Department, meanwhile, has 
stopped issuing dishonorable dis­
charges. Instead, it's giving a new 
certificate, Form 794, " Discharge 
under other than Honorable Condi­
tions," which has been used for of-

of the year. By signing before the first of the year, they quali­
fied for full GI benefits, even th·ough their actual service 
didn't begin until 1977. II was a last-minute scramble by 
thousands of youths to gain the coveted GI benefits In lie!J 
of the less attractive contributory scheme. 

So large ls USAF's d_elayed enlistment pool now that most 
new airmen entering basic training the first few months of 
this year are In the delayed enlfstment category. 

ROTC seniors and previously -deferred AOTC graduates 
earning on active duty this year clre alsa "safe.'' They'll re­
ceive the full GI BIil treatment. Not so this year's service 
academy graduates, who are llmlted to the VEA. "We know 
there will be unhappiness over tills at the academies, but 
that's the way the law reads," Colonel Zimmer said. 

The new law also requires instltutlans that enroll veterans 
receiving VEA benefits to (1 ) enforce academic standards; 
(2) report any changes In a vet's academic sllltus within one 
montti; (3) restr\ot federal-grant recipients enrolled In every 
caurse to eighty-five p_ercent of the total ; and (4) bar veterans 
from enrolling In educalional programs that are fewer than 
two years aid. All this, of course, Is designed to curb abuses. 

With GI Bill benefits long a US Institution, will future ser­
vice people buy ttie less-attractive cantrlbutory plan? 

"Not at first," one Informed source speculated. ' 'The $50 
to $75 monthly deduction Is too b1g a bite Into a small pay 
check. Maybe later, arter they win a couple of stripes and 
earn more . .. ,but by then they'll have things Ilka cars In 
mind." The general oansensus Bl!l0ng knowledgeable ob­
servers: "It's going to be a tough .selling job.'' 

Air Force and Defense officials, however, are taking a 
positive a~ltude. " Let's face It the old GI 8111 ls dead. The 
new plan Is much better than nothing, which is what we had 
expected. So the VEA Is a plus and we' re going to promote 
It vigorously,' ' Colonel Zimmer said. 

Toward the end of the five-year test, the President may 
recommend change_s, continuation, or elimination of the 
unique peacetime educational project. Cang,ress, of caurse, 
at any time could tamper with It. One thing seems certain: 
VEA will stir up conslderable comment and controversy dur­
ing the next few years. ■ 

115 



The Bulletin 
Board 

ficers since 1954. Ex-Air Force 
members wishing to swap can do 
so by contacting the CBPO at any 
USAF base. 

Earlier, AFA President George 
Douglas wired then President-elect 
Carter expressing AFA's deep con­
cern about the pending action. He 
reiterated the Association 's resolu­
tion opposing the pardons for draft 
evaders and favoring a case-by-case 
examination. "You have it In your 
power," Douglas told Carter, "to in­
sure that the sacrifice [of the 
45,000 Vietnam war dead] Is not 
degraded." 

AFA has since restated its op­
position to the pardon, while rec-

~ognlz~-ng the Prnsldent's authority . 
to take such action, and the fact 
that the pardon is now a falt 
accompli. 

CCAF Going Defense-Wide? 

"The next consideration is 
whether to set up a Community Col­
lege of the Armed Forces," a De-
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CAPT. (DR.) 
FIONA CLEMENTS: 
FLIGHT SURGEON 

Capt. (Dr.) Fiona Clements. 

fense Department official told AIR 
FORCE Magazine following the gov­
ernment's recent decision to let the 
Community College of the Air Force 
grant associate degrees. 

Chief of Staff Gen. David C. Jones 
called the degree authority "a land­
mark decision," marking the first 
time that a military agency can 
"grant degrees to members of the 
enlisted force." The nearly 50,000 
airmen currently registered with 
CCAF are combining off-duty course 
credits with technical training In 
their quest for the new two-year 
degree. The first are scheduled to 
be conferred next month. 

CCAF opened in 1972. Before the 
new authority, the more than 
161,000 participants received tran­
scripts and certificates. The next 
logical move, many authorities 
feel , Is extension of the program 
to the other services. Defense is 
working on it. 

. NCOs Al'e. Cq_ntt~_ctlng O!f!_cers_ 

CMSgt. Herman Nock, of Hq. 
USAF, who monitors the Air Force­
wide NCO procurement assignment 
program, reports that in the Pacific 
area alone last year NCO contract­
ing officers committed more than 
$505 million in 220,000 purchase 
order, contract, and related ac­
tions. In Europe they spent more 
than $145 million. 

Air Force-wide, there are about 
1,400 enlisted procurement spe­
cialists. Half of those In the states 
have limited authority to commit 
US government funds. 

Retirees In Iran Concerned 

Commissary privileges are de­
nied US military retirees in most 
countries. But in Iran, where the 
Pentagon says the US retired mili­
tary population has jumped from 
300 to more than 1,400 In the past 
two years, they can spend $75 a 
month ($150 per family) in the 
stores. Still, retirees In Iran fear 
this llm1tea privilege may be with-

Air Force noncoms are playing drawn. Any such move Is up to the 
greater roles In the procurement local US military commander. 
career field , particularly overseas Another point of concern In Iran 
where seventy of the 278 EM pro- is use of the APO system. Last 
curement specialists are actually September they lost APO package 
contracting officers. On their own mall service except for small par-
they commit huge sums of govern- eels weighing less than one pound. 1 

ment money. Had this step not been taken, "other/' 

Last fall, a new flight surgeon reported to Norton AFB's 53d Military Airlift 
Squadron. 

A simple, normal transfer? Not quite. 
Mass consternation swept the troops when they learned that henceforth their 

flight physicals would be performed by a doctor whose blouse was buttoned 
backwards. A woman! 

This is history now, and Capt. (Dr.) Fiona Clements is thoroughly accepted by 
the orews, and, particularly, their families. They have full confidence in her and 
her businesslike, no-nonsense ways. 

Dr. Clements has a lot going for her: she's the lone female USAF flight sur­
geon on active duty, and she's half of the only hu~band-wife flight surgeon 
team in the military service. 

Fiona Marshall was born in Sudbury, England, and still retains her British 
accent. Although still a British subject, she expects to get her final US citizenship 
papers shortly. 

She met Dennis Clements while in her third year at London's St. Bartholomew 
Medical School. He was there on an eleGtive from Rochester University's Medical 
Establishment. 

Fiona and Dennis were married and returned to Rochester, where Dennis re­
ceived his MD and went on to Duke University for internship and residency. 

Fiona was accepted in Duke's Medical School because of her outstanding 
academic record al St. Bartholomew, and, in time, got her MD. too. 

Both put in for Afr Force duty, were accepted. commissioned, and assigned to 
the Sehoof of Aviation Medicine at Brooks AFB, Tex. Following certification as 
rated fllgh1 surgeons, they were assigned to Norton's 63d Military Airllft Wing, 

Both are pllo!S-i:lach wllh several hundred !lying hours-and they own a 
Beeoh Benanza. This, according to Dr. Fiona, helps when she's out in the sir-earn 
from Norton to Kadena or Australia-particularly When she crawls up In o the 
crew compartment of a C-141 and the pilots find she knows what the instru­
ments mean and that she's not just along for the ride. 

-Maj. Gen. Perry Griffith, USAF (Rel.) 
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retiree privileges could have been 
jeopardized," the Defense Depart­
ment said . 

Senate Veterans' Unit Retained 

The Senate has accepted the ad­
vice of AFA, other veterans groups, 
and numerous lawmakers by retain­
ing the Veterans' Affa irs Committee. 
Abolishing the Veterans' un it and 
shifting its functions to a new " hu­
man resources" committee was 
part of a broad plan to streamline 
the Senate committee system. But 
a modified proposal saving veterans 
and a few other groups was adopted 
by the Rules Committee and later 
by the full Senate. 

AFA President George Douglas 
had urged the lawmakers to keep 
Veterans' Affairs a separate group. 
He wrote to Sen. Howard Cannon 
(D-Nev.), the Rules Committee 
chairman, that " the Association 
firmly believes the scope and com­
plexity of veterans' unique prob­
lems would not adequately be 
served by merger with other, non­

, related groups." 

VA Contacting Disabled Vets 

The Veterans Administration is 
,ending letters to the 320,000 vet­
~rans with service-connected dis-
1bilities rated at fifty through 
eventy-nine percent on the agency's 
ompensation roils, explaining that 
~ey are now eligible for out­
atient treatment for any medical 
:>ndition. Prior to a legal change 
te last year, such treatment for 
1y condition was limited to those 
.ted eighty percent disabled or 
gher. All service-connected vet­
·ans, of course, have received 
eatment for the particular ailments 
,at brought about their disabilities. 

ihort Bursts 

Rumbles continue on the officer 
ffecliveness report (OER) front 
see "Speaking of People," Novem­
er '76 issue), as Air Force revealed 

itatistics on the recent temporary 
najors list. They show that 1,018 of 
he 1,074 line primary zone con­
:mders who had received top-box 
>ERs under the new controlled sys-
3rn were chosen for promotion. 
hat's ninety-five percent. Con­
ersely, only 257 of the 1,456 con­
mders with third-box ratings were 
'losen. Only eighteen percent. 
uestion: ls a third box competi-
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tive? Not much, say most people. 
AFA's Aerospace Education 

Foundation was named winner of 
American Society tor Training And 
Development's National Chapter 
"Community Service Award." AFA 
Executive Director James Straube! 
accepted the plaque and citation 
at a late January luncheon. 

Three USAF bases will partic i­
pate in a 0ne-year feasibility test 
of the Environmental Protection 
Agency's guidelines on returnable 
beverage containers. This requires 
a five-cent deposit on all carbon­
ated beverages sold on the bases. 
Idea is to evaluate the economic 
impact of the- charges on beverages 
sold In exchanges, commissaries, 
clubs, and package stores. The 

dental treatment, compensati on 
benefi ts, data on diseases suffered 
by POWs, after-effects of imprison­
ment, and more-all beamed di­
rectly at the ex-POWs. For further 
information contact American Ex­
Prisoners of War, Inc., 2620 N. 
Dundee St., Tampa, Fla. 33609. 

Senior Staff Changes 

RETIREMENTS: B/G William P. 
Comstock; B/G Mervin M. Taylor. 

CHANGES: Col. (B/G selectee) 
John B. Marks, Jr., from Cmdr., For­
eign Technology Div., AFSC, Wright­
Patterson AFB, Ohio, to Dir. for 
Intel., J-2, PACOM, Hq. Camp H. M. 
Smith, Hawaii ... Col. (B/G select-

ARE YOU CONFUSED? 

C.enfllsed over the numetous proposals 10 ov:erha1.1I the military retirement/ 
compensation system'? You needn't be, AFA has a supply of newly publlshed, 
easy-to-read charts that explain them. They are yours for tfle asking. They ex­
prain how the five principal proposals woulo change retirement eligibility, pen­
sions, etc .. and how thre·e of them would also tamper with regular pay. EaGh 
sponsor's rationale ls rnolu<:led. 

In addition to the current system, the charts examine the lnreragenoy Com­
mittee report of 1971 ; the Pentagon's Retirement Modarnliatlon Act; the 1976 De­
fense Manpower Commission report; the partially released findings of the third 
Qua<:lrennlal Review ol Mllllary Co,npensation; and the Aspin plan, brainchild of 
Rep. Les Aspin (D-Wls,), which oontalns the most drastrc changes. 

Officlal coneern over rising retirement c◊sts remains hiah, so one of these 
plans. or more likely pottions from more than one. could become law this year 
c'Jr ne)(t. It behooves Interested parties to study the pfoposals and make their feel­
ings kn0wn. 

To get your free copy of these charts, which are a joint effort of AFA atjd 
several other associations, just drop a card or letter to: ' 

James MoDonneil, MIiitary Relations Editor 
AIR FOl'lCE Magazine 
1750 Pennsylvania Ave., N. W. 
Washingt0n, D. C. 20006 

Give your name and mailing address and ask for the free charts. Remember 
that stocks are limited, so we encourage you to be prompt. 

guinea pigs are at Laughlin AFB, 
Tex.; Malmstrom AFB, Mont. ; and 
Patrick AFB, Fla. 

Bonuses for Vietnam veterans 
expired in five states last year, 
leaving only ten and one territory 
that will still accept applications. 
They are Connecticut, Illinois, Iowa, 
Louisiana, Massachusetts, Michigan, 
New Hampshire, North Dakota, 
Ohio, Vermont, and Guam. Full de­
tails are avai lable from the respec­
tive statehouses and veterans affairs 
agencies. 

The American Ex-Prisoners of 
War, Inc. , has compiled four pack­
ets of information that will help 
former POWs gain the benefits to 
which they are entitled. The pack­
ets cover VA claim information, 

ee) Robert F. McCarthy, from Cmdr., 
Tac. Comm. Area, AFCS, Langley 
AFB, Va., to Dir. , Comm./Data Pro­
cessing, PACOM, Camp H. M. Smith, 
Hawaii . . . B/G (M/G selectee) 
Bobby W. Presley, from Asst. 
Comp!. of the AF, Hq. USAF, Wash­
ington, D. C., to Dep. Cmdr., Army­
AF Exchange Svc., Dallas, Tex., re­
placing B/G George L. Schul­
stad .. . B/G George L. Schulstad, 
from Dep. Cmdr., Army-AF Ex­
change Svc., Dallas, Tex., to V /C, 
Odgen ALC, AFLC, Hill AFB, Utah 
. .. B/G (M/G selectee) James W. 
Stansberry, from Dep. to Dep. Asst. 
Sec. of Def. (Proc.), OASD (l&L), 
Washington, D. C., to DCS/Procure­
ment & Manufacturing, Hq. AFSC, 
Andrews AFB, Md. ■ 
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ThislsAF-A The Air Force Association is an independent, nonprofit, a/rpowar 
organization with no persona/, polillca/, or commercial axes to grind; 
estabfished January 26, 1946; incorporated February 4, 1946. 

OBJECTIVES 
responalblllllea Imposed by the Impact of aero­
space technology on modern society: 10 support 
arme.:I strength adequate to mslnlaln the secu. 
rlly and peac6 of the United States and Iha free 
world : lo educate lhemselves and Iha public et 

large In the development of adequate aerospace 
power for the bettermenl of all mankind; and to 
help develop friendly relations among free 
nations, based on respect for the principle of 
freedom and equal rlghls to all mankind. 

The Associat ion provides an organization 
through which free men may unite to fulllll the 
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The Exercise of Power and Politics 

Khrushchev-The Years In Power, by Roy and 
Zhores Medvedev, Columbia University Press, 
New York, N. Y., 1976. 198 pages. $10.95. 

It Is remarkable that more than a decade of 
Brezhnev's rule passed before Soviet authors could 
claim to have written an analysis of Khrushchev's re­
forms and policies. This ls the claim made by the 
Medvedev brothers in this book. Of course, even now, 
with Khrushchev out of power for a dozen years and 
deceased for five of them, such an analysis of the exer­
cise of political power in the USSR can still only ap­
pear in the West. Indeed, one of the authors, Zhores 
Medvedev, is no longer a Soviet citizen and is living 
In London. 

Those in the West seeking Insights into the workings 
of Soviet politics have already heard much of the story 
straight from the horse's mouth. Khrushchev's memoirs 
'appeared in two volumes In 1971 and 1974. However, 
qoy and Zhores Medvedev point out that the memoirs 
':lealt lfttle with Internal Soviet matters and contained 
o critical analysis of the political and economic errors 
hat led to his downfall. It is these gaps the authors 
ought to fill. 
The Medvedevs' approach is pragmatic and dis­

assionate. They lack the vast conceptual sweep, in­
redible detail, and artistic flair of a Solzhenitsyn. The 
ook, in fact, would hardly qualify as "dissident litera-
1re," except in a country where total control of history 
deemed important. For the novice on Soviet govern­

ent and policy, the book Is an extremely readable, 
rief history that will leave him with an appreciation of 
,Iany of the problems with which the current regime 
1ust stlll cope. 
Soviet agricultural problems and policies are used 

,y the authors to form a unifying theme, or kind of 
termittent "case study," that Is woven through the 
ook. Khrushchev's penchant' for experimentation and, 
s described by those who toppled him, "hare-brained 

ichemes" Is well revealed. There is a remarkable 
:hapter that describes the virtual bankruptcy of an 
mtire agricultural district, caused by a combination 
if Khrushchev's unrealistic demands and the desires 
,f political underlings seeking to appear as if those 
emands were being met. 
Although the book does not pretend to deal exten­

ively with subjects other than Khrushchev's agricul­
Jral policies, it does include brief, informative glimpses 
,to other policy areas. Gyrations in Soviet policy to­
ard religious and national groups, and toward litera-
1re and the arts, are related to the changing power 
,lationships at the summit of Soviet society. There 
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is much useful and interesting detail on the mechanics 
of Khrushchev's rise and fall and, in the process of 
presenting these fascinating Byzantine maneuvers, we 
are shown the critical importance of personal alle­
giance and institutional power in Soviet politics. 

Khrushchev is shown to be a man of good intentions, 
even of considerable courage, but a man whose energy 
exceeded his ability to handle complicated technical 
and sociopolitical realities. A "victim of his own 
exuberance," he failed and lost the widespread popu­
larity he once enjoyed. How he failed, and the penal­
ties for his failures, are important lessons for future 
Soviet leaders. This little book presents to the Western 
reader these practical lessons in the exercise of power 
politics in the USSR. 

- Reviewed by Cmdr. Steve F. Kime, 
USN, a member of the faculty at the 
National War College. 

Strategic Philosophies-The Coming Decade 

The Soviet-American Arms Race, by Colin S. 
Gray. Lexington Books, D. C. Heath & Co., 
Lexington, Mass. , 1976. 196 pages. $15.50. 

Although this book is directed primarily to the 
arms-control community, all of us concerned with the 
Strategic Arms Limitation Tal'ks (SALT) and, more 
immediately, with a prescription for the new Adminis­
tration, will find it timely, relevant, and provocative. 

The book derives its title from the major focus of 
Or. Gray's analysis: the alleged arms race that under­
lies much arms-control thinking and is at the heart of 
our SALT problems. The notions he challenges are 
(1) that an arms race is abnormal , can only lead to 
war, and, therefore, is bad ; and (2) that the converse 
of an arms race is arms control , which Is viscerally 
perceived as good. 

He examines the nature of the arms race from the 
perspective of contributing pressures and independent 
variables, the inherent US and Soviet asymmetries, 
and the various conceptual models that may under­
lie arms-race thinking. After reading Dr. Gray's analy­
sis, one ls impressed with the need to be a bit more 
careful about referring to the current condition as an 
arms race, or in using the action-reaction hypothesis 
as a basis for advocating arms control. 

The arms-race concept has serious problems, not 
the least of which is the absence of a race. In finan­
cial terms, the US is, at best, walking when compared 
with the Soviet Union. Dr. Gray identifies the only 
real competition as that within the bureaucracy, be­
tween the services and the various agencies. This 
analysis, if fair, is disturbing. What Dr. Gray presents 
is a national security course governed more as a 
result of intrastate politics and bureaucratics than 
interstate defense considerations, although the threat 
ls prominent for " tactical" reasons. 

As if this were not bad enough, the problem Is, in 
effect, squared because we impute the same sad 
state of affairs to the Soviet national apparatus. Part 
of the problem is the secrecy that surrounds the So­
viet system. We have to assume a Soviet model, and 
what is more natural than to assume their system 
is as bad off as ours? However, as Dr. Gray points 
out, there is in fact an enormous wealth of intorma-
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tion on Soviet national securi ty plans, objectives, and 
strategy; but we fail to read , understand, and accept 
it-perhaps because it destroys most of our arms­
c<:>ntrol notions and models. 

The current SALT situation Is serious insofar as the 
Soviet logic is clearly different from Western logic. 
There is a strong probability that the Soviets are not 
interested In hal ti ng the arms race, when it Is ap­
proached as an end in itself. Their doctri nal views are 
different from ours, and no amount of doctrinal en­
lightenment will "educate" them. Military competition 
and detente diplomacy are not opposed concepts in 
Soviet logic. Recognizing that competition with the 
Soviet Union is unavoidable is the sine qua non for 
understanding the nuclear race. 

The author believes that an "arms race" may be 
neither abnormal nor bad in itself, does not neces­
sariiy lead to ccnn!ct, and may indeed be a sign that 
the pa1it fnt is quite hea~thy. He su_ggests ·'that in­
vestigators of arms-race phenomena are studying the 
regular warp and woof of international politics, 
rather than some atypical condition. " 

It is this normal defense behavior that needs to be 
addressed, not halting the arms race as an end objec­
tive of arms-control negotiations. Arms control must 
begin with the proposition of serving defense, not vice 
versa. 

The author argues that it is Imperative to begin 
deliberations before we enter into an era of strategic 
imbalance that could take many years to correct. 
While the political consequences of an imbalance can­
not be calculated, Dr. Gray cautions that the risk of 
continuing on the current course is one of learning the 
political meaning of strategic superiority during an 
international crisis In the 1980s. 

The first priority is a determination of what consti­
tutes an adequate strategic posture. Dr. Gray con­
tends that we have lost sight of this in the arms-con­
trol race and that " SALT II does not address the 
critical question for the 1980s, namely what should 
be done about the impending vulnerablllty of sHo­
housed ICBMs? SALT II permits such a high level 
of MIRV launchers that · the qualitative arms race is 
bound to be accelerated over the next decade." 

Dr. Gray concludes by examining a variety of stra­
tegic philosophies that might serve Western defense 
needs over the coming decade and the role and benefit 
of the technology menu that Is available to support the 
various options. All matters considered, the author 
coocludes that the greater danger is not that the 
United States will be too active, but the reverse. The 
path to equitable arms-control agreement and to an 
eventual deceleration of the arms race now lies, 
paradoxically, in the direction of more energetic 
arms-race behavior. The United States must now ac­
cept the need for earnest pursuit of a genuine equiv­
alence In strategic capabilltles. 
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-Reviewed by Dr. Joseph D. Douglass, Jr., 
System Planning Corp., Arlington, Va. 

The New Year of JAWA 

Jane's All The World's Aircraft 1976-1977, edited 
by John W. R. Taylor. Franklin Watts, Inc., 730 
Fifth Ave., New York, N. Y. (US distributor), 1976. 
860 pages, large format. $72.50. 

No one can dispute John W. R. Taylor's unique 
and continuing contributions in his highly detailed, 
systematic accounting of aerospace products and 
his projections of how these may shape the future. 
His is the authoritative reference on the world 's aero­
space products and their appl ications. 

Actually, since 1909, Jane's (then, All The World's 
Air-Ships) has been annually describing those man­
made things that rise above the surface of the earth. 
(J. W. R. Taylor brought his outstanding talents to 
the book as editor in 1959.) But, ironically, for the 
first time th is edition includes a subsection on hot­
air balloons- the first practical aircraft of all. 

This edition has more changes than previously. It 
has twenty-four more pages of main text than did 
last year's. And the entire book has been completely 
reset. Taylor's encyclopedic treatise covers the aero­
space products of th irty-seven countries. (Brazil now 
claims to be the eighth largest aircraft manufacturer 
in the world .) Well detailed are descriptions of mili­
tar/, civil, and homebuilt aircraft; lighter-than-air; re­
motely piloted vehiGles~ arget vehicles; spaceHight 
and research rockets; and aero engines. 

Jane's contains more than one and a half million 
words and 1,500 photographs. It records brief devel­
opment histories, descriptions of major systems and 
subsystems, and performance criteria. An example 
worthy of note is that of the F-16, an art icle that 
runs to some 5,000 words. I 

Last year's section on hang gliders has been at leas· 
temporarily dispensed with because of accidents. How 
ever, when new regulations are implemented, th is sec 
tion will be reintroduced. 

In his Foreword, which assesses the state of th' 
world's aerospace affairs, Mr. Taylor says it is impo 
tant that the US build -the B-1 bomber and develop 
replacement for the F-106. The Shuttle Orbiter Ente 
prise, he says, may well represent more than just tt

1 
start of a new era of space research. With sol 
boosters and onboard liqu id-propellent rocket engin< 
to put it into orbltal speed, the Enterprise may be tr 
prototype for transport aircraft built for the critic\ 
period after hydrocarbon fuels will have essentiall 
disappeared. '. 

Under an exclusive Western Hemisphere arrange: 
ment, AIR FORCE Magazine publishes "Jane's Suppl6 
ment" on alternate months, to provide our reader: 
with a contfnuing cross section of aerospace develop 
ments, as prepared by John Taylor and his small bu 
exceptionally competent staff. 

Readers of this magazine are also aware that eacl 
January issue includes John Taylor's annual revle1 
of aerospace developments. AIR FORCE Magazln 
is proud of its long and congenial working relatior 
ship with Mr. Taylor and his staff. His definitive an 
analytical approach to aerospace products and prol 
lems has been rewarding to us, to our readers, ar 
to industry. No one whose occupation relates to aer, 
space endeavors can afford not to have access to th 
most definitive of all such publications. 

-Reviewed by Jim Taylor, Senior Editc 
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New Books in Brief 

Anyone Can Fly, by Jules Bergman. An updated, 
simplified guide to private flying by a noted network 
TV science commentator. More than 200 photos and 
diagrams, plus a gallery of US private and business 
planes, and a comprehensive glossary of flight terms. 
Index. Doubleday & Co., New York, N. Y. , 1977. 255 
pages. $9.95. 

Arming the Luftwaffe, by Edward L. Homze. Here is an 
inside view of Germany's aerial rearmament between 
world wars, based on records of the Reich Air 
Ministry's Technical Office that directed produc­
tion programs, contracts, and R&D. Homze concludes 
that despite their rhetoric, the Nazis had difficulty 
planning and executing their aerial rearmament pro­
gram. Photos, notes, selected bibl iography. Univ. of 
Nebraska Press, Lincoln, Neb., 1977. 296 pages. $14.95. 

The Blitzkrieg Story, by Charles Messenger. Defining 
"Blitzkrieg" as it was coined in the thi rties-quick 
victory through air and ground forces that dislocate 
an enemy-the author analyzes the technique between 
!he wars, its use in WW II, postwar use by the Israelis, 
md possible future uses. Photos, bibl iography, index. 
;harles Scribner's Sons, New York, N. Y., 1977. 256 

'pages. $10. 

The Bomber in World War II, by Alfred Price. The 
author examines bomber aircraft and tactics during 
World War II. Previously unpublished facts about six 
famous bombers and explanations of wartime bomber 
,tactics are included. Photos, line drawings, selected 
bibliography. MacDonald and Jane's, Ltd., Paul ton 
-louse, 8 Shepherdess Walk, London N1 7LN, 1976. 
50 pages. $8. 

The Cruise Missile: Bargaining Chip or Defense Bar­
·ain? by Robert Pfaltzgraff, Jr., and Jacquelyn Davis. 
he authors examine applications of US cruise missiles 
uggesting within the context of US and NATO defense 
octrines, strategic and battlefield options for alr-
1unched and sea-launched cruise missiles. They con­
ude that cru ise missiles should be considered a 
ugain, not a bargaining chip. Institute for Foreign 
olicy Analysis, Inc., Cambridge, Mass., 1977. 53 

.,ages. $3. 

The Directory of Defense Electronic Products and 
,ervices, by Bermont Books. The third annual edition 
,f this directory contains about seventy percent new 
,aterial above that of last year. It is a concise source 
f current information on offerings of the US electronic 
1dustry. Technical performance information is pre­
~nted clearly and succinctly. It is complete with a 
lossary of 1erms and an index to buyers. Bermont 
ooks, Suite 1108, 815 15th St., N. W., Wash ington, 
. C. 20005, 1977. 185 pages. $20. 

Fighter Pilots of World War II, by Robert Jackson. 
10 author has selected from hundreds who fought 
th distinction fourteen WW II fighter pilots whose 
:iividual characteristics set them apart. St. Martin's 
ess, New York, N. Y., 1976. 176 pages. $8.95. 

The High Frontier-Human Colonies in Space, by 
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Gerard K. O'Neill. Professor O'Neill originated the 
space concept in 1969. This book tells who will work 
in space and how they will get there. In fewer than 
200 years there could be more people living in space 
than on earth, the author maintains. Photos, refer­
ences, index. Wi lliam Morrow & Co., Inc., New York, 
N. Y., 1977. 288 pages. $8.95. 

Night Fighters: A Development and Combat History, 
by Bill Gunston. Beginning with night-flying pioneers 
during World War I, the book describes the develop­
ment of airborne radar in various countries before, 
during, and after World War II, and discusses such 
special aircraft as the Beaufighter, Mosquito, Black 
Widow, Me-110, Ju-88, and Me.262, weapons llke 
Schrage Musik and, more recently, radar- and infra­
red-guided missiles and night-fighter tactics. The au­
thor describes the problems of tracking aerial targ!3ts 
by radar, and the greater problem of guiding a fighter 
into the right patch of sky to make an interception. 
Photos, drawings, appendix, glossary. Charles Scrib­
ner's Sons, New York, N. Y., 1976. 192 pages. $8.95. 

The Water Jump, by David Beaty. In this story of 
airmen conquering the North Atlantic, the author relates 
not only the drama of man against the elements, but 
the increasingly vehement struggle of man against 
man, the race to be first, the race to beat the ships, 
and the race to be fastest. Photos, index, bibliography. 
Harper & Row, New York, N. Y., 1977. 304 pages. $10. 

-Reviewed by Robin Whittle 

THE GLIDER GANG 
An Eyewitness History of World War II Glider Combat 

by Milton Dank 

J . B. LIPPINCOTT COMPANY, Dept SS AF377 
East Washington Square, Philadelphia, Pa 19105 
Yes! Please send THE GLIDER GANG by Milton Dank . My check or 
money order for $10.95 is enclosed, plus 75Q: for shipping . Name _______________ _ 

Address _____________ _ _ 

I City __ _ _ _ Dlale ___ Lip __ _ 
I Ao31(1on l~ol AR, CA ID. NJ. NM. N Y. N C, ND. PA. TN. WA. and WI please add slate I 

Li~~~~~~--------------~----------~-~ 
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By Don Steele, AFA AFFAIRS EDITOR 

In 1972, AFA 's Sliver snd Gold ChaptBt lnltiBled 
a p(o/ec t to assist needy Air force /om/Ires In 

the mel/opollten Donve, ares er Christmas. 
The 1976 pro/eot provided shoes, clothing, and 

food lor 150 needy tam//les, Involving some 
500 lndlvlduats, and toys tor about 200 ahildren. 
Shown a l the Qresentatlon 01 the donar lons from 
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the Retired Pay Division of tho Air Force 
Accounting ond flnanco Center (AfAFC) ore, 
from left, Cot. TMmBS Richards, Air Rese,ve 
Personnel Center Commander; Sherry Brown, 

PresJdent, Employees Recrearlon Association: 
Ma/. Gen. Lucius Thous, AFAFC Commando,; 

Chapter Vice President John Dtlvar: end Donna 
GIiiham and Chris Godfrey, AFAFC employees. 

In recognition of this outstanding program, 
AFA President George M. Douglas names the 

Sliver and Gold Chapter BS AFA 's " Unit Of 
Iha Month'' for M8tr.h, 

ews 
Unit of the Month 

THE SILVER AND GOLD CHAPTER, 
COLORADO . .. cited ror effective 
support of the Air Force and AFA's 

mission, most recently exemplified in its 
annual project to prov'ide food and 

clothing for needy Air Force families in 
the metropolitan Denver area. 

More than 211 leodots ol th_e Doparune/1I 1;1I Dolcnse, 
aorospoce l ndusuy, and AFA ,mended lhe Nation'$ Cap/tat 
Chepter's ho/lda.y reception st lhe Marriott TIYin Bridges 
Hore/ tn AtllnuIon, Va In the phoco above left, AFA Boord 
Chairmen Gerald V. Hasler, tight, presents AFA's 1976 
Hoyt $ . V11nttenbO(Q AWBtd tor OIJIS/8ndfnQ 1eade1sh/p /n 
Aero~pace Education to the Hon. David P. raytot, Msmanr 
Secretary ol Defense for Menpower arrd Reserve Aflar,s. 
In the D/IOtO at right above, Iha Aerospace Educat/Ofl 
Foundation '& Sec,etery, George D. Hwdy, right. presents 
e Jimmy Dooll(tfe Fe/low plaque to Mr. Ord'lftly P. Bu1da11, 
a lfmltod psrrnar In 1h11 WIii/om A. M. Bu1den Co. The 
photo at tell sf)ows Chapte1 Treasurer Gaprge L. J. 
Delto,es describing an apparently amuslna rnolclent 10 
Afr Force Chin/ ot sratt Gen. David o. Jones, center, end 
C/Jepror P1asfdant James M. McGar,y, Jr .• right. 

-PHOTOa DY 8TEVIE ADAMS 
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chapter and state photo gallery 

During the observance of Air Force Week In Fresno, Call/., AFA's Fresno 
Chapter ar;anged ro have Air Force personnel speak at various oMc and 
service club mee/lngs, en.d on radio and TV: cosponsored a luncheon with tho 
Fresno Chamber's Mllltaty Alfalni commlt<ea: and sponsored Its annual 
Air Force Honors Nighl Bonquer and Awa1ds Ceremony. Among the luncheon 
guests were, from loll, Cafl/ornie Slete AF'A Presldenr Dwight Ewing; 
L/. Col. Roberr Stuarr, Fresno Slare Unlve,sity Professor of Ao1ospace 
Studies: and Lt ~/. Thomes G. St01ey, Deputy Commander, 557th Flying 
Ttaining Squad1on, Air Forr::e Academy, and a former POW In Vietnam, 
who was rhe guest speaker ar the banqu1Jt . 
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Brig, Gen. Walter C. Leonardo, center, Chief ot Staff, Ce/flornla Alt Na tional 
Guard, was named the Fresno Chapter's " Man of the Year" al Its 12th Annual 
Air Force Honors Night Banquet and Awards Ceremony, the hlghligh1 of 
Fresno's obse,vance of Air Force week. p,o_gram panic/pants lncludad 
s. Samuel Boohoslan, left, Honors Night Chairman; and Will/am P. Chandler, 
right, Vice Pros/dent for AFA's Far Wes/ Rog/on, who was tho master of 
ceremonies. Dlsl/n9u/shed guests Included Congressman John F. Krebs 
(D•Calil.J; State Assemblyman Ernest Mobley: Fresno Mayor Pro-Tem Elvin 
C. Bell; Col. James K/fpatrlck, 144th FIW Commander; and Gene Kuhn, 
tho Fresno Bee m/1/tary editor. 

Brig. Gen. Lou/Fi C. Buckman, Depuiy Dlrocror /01 
Readiness lnitle//vos, Of/Ice ot the DCS/Pfsns 
and Operations, Hq. USAF, 1·1as guest speaker al 
rM Sullolk County Chapter's annual dinner in 
The Airport Inn at /slip- MacArthur Airport, N. Y. 
Head-table guests Included, from /ell, Ma/. 
William J. Bailee, New York O11/ce ot Information; 
Chapter Pies/dent Vincent F. O'Connor: General 
Buckman; and New York State AFA President 
Kenneth C. Thayer. During the evening, the 
chapre, recruited Its 200th member, 
Mr. C. A. "Chuck" Sewell, Chfol Test Pilot, 
Grumman Aerospace Corp. 

Some 400 AFA members and guests. Including 
leaders of the Strategic Air Command, AFA, and 
the communlry, a11ended the Al<-Sar-Ben 
Chapter's annual Arthur C. Storz, Sr., Awards 
Luncheon honoring t/1e 1976 recipients 01 !he 
Chapter's Art/Jur C. Storz, Sr., Awards ro rho 
Ourstand/ng Altman, Junior Officer, and Civilian 
st Ollutt AFB, Neb. Shown here are the award 
recipients and two of the program participants. 
They a,e, t1om left, Gen. Russell E. Dougherty, 
SAC's Commando, In Chief and the luncheon 
speaker: Mr. Wendell G. Jones (ciV/lian recipient); 
Sgt. Cati J. Ou/fas (Airman rer::lp/ent): Lt. Gen. 
James H. Dool/Ille, USAF (Rel.), one ol AFA's 
founders and its llrst Na tional President , who 
presented the three chaplet awa1ds; Capt. Robert 
P. Smith (Junior 011/cer recipient), who also Is 
a member ol AFA 'Fi Junior O11/cer Advisory 
Council Executlv11 Commiltee: and Mr. Howa1d 
Silber ol the Omaha World-Herald, who tecelved 
an AFA Cltatlon of Honor from AFA National 
President George M. Doug/as for his efforts In 
furlherlno public understanding of national 
defense Issues. 
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Col. James L. Gardner, Jr., center, 438th MAW 

Commsnde1. and CMSgr. Frank J. LaGreca, rlghl, 
Son,or En/Isled Advisor lot the wing, accept an 

oversized copy ol a check /or $1,000 itom WIii/em 
J. Demas, President of AFA's Thomas B. McGulte 

Chapter. The check raprosented the Chapter's 
donerlon to the Air Force Enlisted Men's Widows 

Home ar Fort Walton Boach, Fla. Fol/owing the 
presentation, McGuire NCOs honored Demas by 
µ,fisentlng him a ser of .~tripes and naming him 

an honorary Air Force master sergeant In 
spprecl(Jl/on ol his many contribu tions end 

services ro McGuire AFB and the Air Fotce. 

INTERESTED IN JOINING A 
LOCAL CHAPTER? 

For informatlen on AFA Chapters 
!n your area, w1lte: 
Assistant ExecuUve Director/ Field 

Operations 
Air Force Assodation 
1750 Pennsylvania Ave., N. W. 
Washington, 0. C. 20006 

The Arnold Air Sociery's Alea I Squadrons 
recently hetd their Area Conclava in Tucson, Ariz. 

Shown duting a bteak In rho wotk/ng sBs1,/ons 
are, ltom /ell In the forogtound, Col. Russell 
C. Robetts, PAS at Arizona State Univetsily; 

Angol F/lghl N~tlnno/ Commander Mindy Merlin, 
University of Evansv/1/e, Ind.: Cadet Ron fhom11s 

and Horace Hickam AAS Squadron Command11r 
Susan Lim, University of Hawaii; end Col. W. L. 

Busboom, Commandant, AFROTC Westem Region. 
Thanks to a ~00 donation /tom AFA's Haws/I 

Chaplet, end the essfslance ol the Hickam AFB 
011/cers Wives' Club, the delegation trom Hawaii 

was able lo a/lend the conclave. 

Outing a recent meeting of AFA's Ark-L.a•Tex Belle Chapret, La,, Toulmin 
H. Brown, l eft, Vice President for AFA's St.<1th Cenual Region, ptesentod 
an AFA Membership Awatd ro reprpsentatives of tile all-female chapter. 
Bessie Haze/, center, Louisiana State AFA Secretary, Is tho /mined/ate 
Pest President ol the Chapter, end Mrs. Irvin 8. Mann, tight, is tha 
cutrent Choptor President. 
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Dr. R. J. Rummel, o Po/11/coi Science Pro/ossor ar rile Unlvetsl ty of Hawaii, 
was the guesi speake1 at a pre-Chrlstma.s funcheon sponsored by the Haws 
Chapter at the H,lton Hawaiian VIiiage In Waikiki. Dr. Rummel, tho author 
ol a new book 1itled Peace Endangered : The Reality of Dl!t.ente, spoke on ti 
requirements tor the B-1 bomber. Shown with Dt . Rummel are Chsiptet 
Ptesldenl Jim Dow/Ing, le//, and Ma/. Gen. Charles C. Pa.Ill/lo, right, 
Vice Commander In Chief, Psclllc Alt Fotces. 
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chapter and state photo gallery 

"Go Out and Ra~rull Another Member" 

In his address to AFA's 30th Anniversary National C-Onva11tlon1 at the 
luncheon In his hanor on September 22, Secretary of the Afr Force 
Thomas C. Raad had some good advice tor AFA members. His advice 
/s aspaolally appropriate at this time, In view of the annual AFA 
membership campaign, which begins Apr/I 1. Secretary Raad said: 

If ever there was a need for the Air Force Association, It's now. At 
the AFA Convention In 1947, our first Chief of Staff, General Spaatz, 
said that the Air Force would look to AFA "as a major !Ink with the 
people of the United States, through which It will be possible to Insure 
that the roots of airpower are firmly established and maintained." 

No one could say It better. We stlll look to AFA as that major, vital 
link. Go out and recruit another member. NOW. He or she doesn't 
have to be a former blue-sulter, or be In the aerospace business, or 
live near an air base. Alt that's required Is a serious coneern for our 
future. 

Go l')eme and recruit that key local leader who can help maintain 
our civilian roots. The next generation is counting on you. 
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The And1ews Area Chapter's recent dinner 
observing AFA 's 30th Anniversary was held In tho 
Andrews AFB, Md., NCO Club with Mr. Barry 
ZeVen, a former Air Force wearherman end now 
the weatherman on Washington's TV Channa/ 7, 
as tho guest speaker. Guesr-s Included, from left, 
CMSgt. Robert Harrison, Senior Enlisted Advisor, 
AFSC; Col. Fran.k J. Tom//nson, Vice Commender, 
76th A/rllfl Division (MAC}; Chapter President 
Tony Anthony: Mr. zevan: CMSgr. Robert 
Dunnwedy, Senior Enllstad Advisor, and Col. 
L Peterson, Vice C-0mmender, 1st Nr Base Wing 
(MAC), Andrews AFB, Md. 

The Lubbock Cheprer, Tex., In cooperation with 
the Lubbock Chamber of Commerce, donated 
the trophies /or the second annual Reese AFB 
Chrlsrmas Baskerba/1 Classic. Shown du1i ng 
p,es'entarlon of the ttophles 10 toumamem 
o/1/cials are, from left, Cheptet President Doug 
Bo1on: Joel Apel, member ot the Lubbock 
Chamber's Armed Services Committee: Capt. 
Stanley Symons, 64th Afr Base Group, Squad,on 
Commender: MSgl. Jimmy Creekmorn, NCOIC 
o/ base gym; Ha l G1ee, Ch/el, Morale, Wei/ere, 
end Recroetlon Division: end Ma/. George 
WIison, rournament project o/1/cer, 

Scott Berkeley Chapter President BIii Bowden, 
fell, was at tho 11/ghl 1/ne to greet Air Force 
Secretary Thomas C, Reed,, right, when he arrived 
at Seymour Johnson AFB. N. C., recently for an 
orlenrat/on /1/ght In a 68th Bombardment Wing 
8-52 bomber. 
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During the Sliver Wings Fraternity's 18th Anniversary Awards Dlnnor, t«entty lield in Hut1 i,t,u,g, r.:. , 
10 honot Leroy W. Clark tor his contributions to the development of avlallon In central Pennsylvania, 
Mr. Clark was cited by the Air Force Association, the Silver Wings Fratarn/ty, and AFA's Olmsted 
Chapter. Shown with Mr. Clark, right, snd his three awards, are AfA National Treasurar Jeck B. G,oss, 
left, and Russ Brinkloy, center, National Ptesldent, Sliver Wings Fraternity. 

Me/. Gen, BIiiy J. El/ls, right, Deputy Inspector General, Hq. USAF, end guest speaker et the Austin 
Chapter's Blcentennial Meeting et lhe Bergstrom AFB Oflic(lrs' Clµb, chats with the AFROTC Cadet 
recipients of the Chapter's Blcentennlal Awards tor Outstanding Performance. They ere, from tell, 
Cadet Cols. William Perkins, University of T!l~as, Patnck S. Nolan, Southwest Texas State Un/versify, 
and Gerald Krenek, Texas A&M. 

Sculptor Tasso Pits/t i, 
left, accepts paymont 

from Stevo Ttue, 
Presfdent of AFA ·s Enid 

Chapter, Okla ., /01 the 
btonzo stelue shown fn 
the center of the photo 

right. A joint project 
of the Chapter and the 

Vance AFB Bicentennial 
Committee, the statue 

depicts a Revolutionary 
War Minuteman and a 
modern-day Air Force 

pilot, and Is scheduled 
to bo placed In tho 

proposed Vance AFB 
Blaantenntal Park. 
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COMING EVENTS 
Fourteenth National Air Force 

Salute, New York Hil ton Hotel , 
New York Clty, March 26 .. . Angel 
FllghU Arnold Air Society N1Ulonal 
Concl~ve, Marriott H0tel, New Or• 
leans, La., April g...12 ... Alaska 
Slate AFA Convention, Anchorage, 
Apri l 15-16 .. . Maaeachuaatts 
State AFA Convention, Chico­
pee. April 16-17 . . . Connecti­
cut State AFA Convention, New 
Haven. May 7 . . New Jersey 
State AFA Convention, Golden 
Eagle Inn, Cape May, May 20-22 
.. . Callfornla State AFA Conven­
tlon, Newp0rt Beach, May 20-22. 

Mrssouri Siaie, A~A Cc::1:~~!!Q!!, 
St. l0uis. May 21 .. . New Hamp­
shire Slate AFA Convention, Ports• 
mouth, May 21 .. . AFA Golf Tour­
nament, The Broadm00r, Colorado 
Springs, Colo., May 27 . .. AFA 
Board of Directors and Nominat­
ing Committee Meetings, The 
Broadmeor, c o·torado Springs, 
Colo.. May 28 , . AFA1s Annual 
Dinner honoring the Outsttmdlng 
Squadron at the Air Force Acad­
emy, The Br0adm0or. Colorado 
Springs, Coto., May 28 . . . Colo­
rado State AFA Convention, Der:i­
ver. June 3-5. 

Pennsylvanta State AFA Con­
vention, Aflenl0wn. June 3--5 . . . 
Ninth Annual Bob Hope AFA 
Charity Golf Tournament, March 
and Norton AFSs, Gallf., June 4-5 
. . . Alabama State AFA Conven• 
tlon, Airport Holiday Inn. Mobil&, 
June 9-1 1 . . Washington State 
AFA Convention, Davenport Hotel, 
Spokane, June 17-1 9 .. New York 
State AFA Convention, Dutch Inn. 
Long Island. July 15-17 . .. Texas 
Slate AFA Convention, St, Anthony 
H0Iel, San AntonI0. July 30--3·1 ... 
Academy of Model Aeronaulles' 
1977 National Model Airplane 
Championships, March AFB. Calif. 
(AFA's Riverside County Chapler Is 
a cospons0r) . August 7-14. 

AFA's 31st Annual National 
Convention, Sherat0n-Park Heter. 
Wash ington, D. C . Septem ber 
18-21 . . . AFA's Aerospace De­
velopment Briefings and Displays, 
Sherat0n-Park Hotel, Washington, 
D. C., September 20-22 . . . Sixth 
Annual Air Force Ball, Beverly 
Hills, Calif .. October 28. ■ 
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photo gallery 

AFA President George M. Douglas, le/I, guosr speaker al the Texas Stare AFA 's wfnler quarter Executive 
Comm/ltGa Meec/ng In DIii/as, presenrs en AFA Membership Award for 1976 to Beverly Jacobsen, center, 
the Texas State AFA 's Membership Chairman, and Texas State AFA President E. F. "Sandy" Faust, right. 
David Blankenship, Oklahoma State AFA Pres/dent, Is seated In the foreground. 

'lhen this photo ·appeared on p. 79 of the January ·n Issue, we erroneously Identified the couple on 
')e right as Lt. Gen. Bryan M. Shotts, Commander, 15th AF, SAC, and Mrs. Shot/s. In tact, they ere 
~a/. Gan. Thomes A. Aldrich, Commander, 22d AF, MAC. and Mrs. Aldrich, shown here at the Air Force 
la/I vis/ting with CMSgt. Walter Scott, 60/h MAW, Ttavis AFB, Ca/It., end Mrs. Scott. A photo of General 
nd Mrs. Shotts, also taken at the Air Force Ball. may be found on p. 8 o/ this Issue. Our sincere 
po/ogles to both General Sholls and General Aldrich tor the m/sldentlficsllon In the January Issue. 
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ALMOST EVERYONE 

reads 

AH 
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HISTORIAN 

Send for your free sample copy to: 
AEROSPACE HISTORIAN (AFA) 
Eisenhower Hall 
Manhattan, KS 66606, U.S.A. 
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NOW! Thousands of $$$ More Protectior. 

AIR FORCE ASSOCIATiON 
Bigger Benefits in Personal and Family Coverage ... Same Low Cosi 
These Figures Tell the ·Story! 

Choose either the Standard or High-Option Plan 

The AFA Standard Plan 
Optional Family Coverage 
(May be added either to the Standard or High-Option Plans) 

lnsured's New Old Extra Accidental Monthly Cost lnsured's Spouse Benefit Benefit, Each Monthly Cost 
Age Benefit Benefit Death Benefit• Individual Plan Age New Old Child•• Family Coverage 

20-24 $75,000 $12,500 $10.00 20-24 $10,000 $2,000 $2.50 
25-29 70,000 12,500 10.00 25-29 10,000 2,000 2.50 
30-34 65,000 12,500 10.00 30-34 10,000 2,000 2.50 
35-39 50,000 4 12,500 10.00 35-39 10,000 2,000 2.50 
40-44 35,000 2 12,500 10.00 40-44 7,500 2,000 2.50 
45-49 20,000 1 12,500 10.00 45-49 5,000 2,000 2.50 
50-54 12,500 1 12,500 10.00 50-54 4,000 2,000 2.50 
55-59 10,000 12,500 10.00 55-59 3,000 2,000 2.50 
60-64 7,500 12,500 10.00 60-64 2,500 2,000 2.50 
65-69 4,000 12,500 10.00 65-69 1,500 2,000 2.50 
70-75 2,500 12,500 10.00 70-75 750 2,000 2.50 

The AFA High-Option Plan 

20-24 $112,500 $12,500 $1-5.UO 
25-29 105,000 12.500 15.00 •In the event of an accidental death occuring within 13 weeks 
30-34 97,500 12,500 15.00 of the accident, the AF/l. plan pays a lump sum benefit of 
35-39 75,000 lZ,500 15.00 $12,500 in addition to your plan's re~ular coverage 
40-44 52,500 12,500 15.00 benefit, except as noted under AVIAT ON DEATH BENfflT, 
45-49 30,000 12,500 15.00 below. 
50-54 18,750 12,500 15.00 
55-59 15,000 12,500 15.00 .. Each child has $2,000 of coverage between the ages of six 
60-64 11,250 12,500 15.00 months and 21 ~ears. Children under six months are 
65-69 6,000 12,500 15.00 provided with $ 50 protection once they are 15 days old and 
70-75 3,750 12,500 15.00 discharged from the hospital. 

AVIATION 
DEATH BENEFIT: 

A total sum ot $15,000 under the Standard Plan or $22,500 under the High-Option Plan is paid for death which 
is caused by an aviation accident In which the Insured Is serving as pllot or crew member of the aircraft 
Involved. Under this condition, the Aviation Death Benefit is paid in lieu of all other benefits of this coverage. 

AFA'S DOUBLE PROTECTOR-now with substantial benefit Increases-gives you a 
choice of two great plans, both with •optional family covera.ge. Choose either one lor 
strong dependable protection, and gel these advantages.: 

FAMILY PLAN. Protect your whole family (no matter how many) for OJllY $2.50 per 
month. Insure newborn children as they become el!glble just by notifying AFA. No 
additional COSL 

Wide Ellglblllly. If you're on active duty with the U. S. Armed Forces (regardless of 
rank, a member of the Ready Reserve or National Guard (under age 60), A Service 
Academy or college or university ROTC cadet, you 're eligible to apply for this cover­
age. (Because of certain llmilallons on group insurance coverage, Reserve or Guard 
personnel who..reside in Ohio. Texas. Florida and New Jersey are not eligible for this 
plan, but may request special applications from AFA for individual policies which 
provide similar coverage. 

No War Clause, hazardous duty restriction or geographical limitation. 

Full Choice of Settlement Options, Including !rusts, are available by mutual agreement 
between the insured and the Underwriter, United of Omaha. 

Olaablllty Waiver ol Premium, ll you become totally disabled for at least nine months, 
prior to age 60. 

Keep Your Coverage al Group Rates to Age 75, if you wish, even if you leave the 
mllltaiy service. 

Guaranleed Conversion Provision. Al age 75 (or at any time on termination of mem­
bership) the amount of insurance shown for your age group at the time of conversion 
may be converted to a permanent plan of insurance. regardless ol your heallll at 
lllaltlme. 

Reduction of Cost by Dividends. Net cost of insurance to AFA insured persons has 
been reduced by payment of dividends in 10 of the last 13 years. However, dividends 
naturally cannot be guaranteed. 

Convenient Premium Payment Plans. Premium payments may be mado by monthly 
government allotment, or direct to AFA in quarterly, semi-annual or annual lnstallmenls. 

EFFECTIVE DATE OF YOUR COVERAGE. All certificates are dated and take e.ffect on 
the last day of lhe month In which your application for coverage is ·approved. AFA 
Mllitaiy Group Life Insurance is written In conformity with the insurance regulations o 
lhe Stale of Minnesota. The Insurance will be provided under the group Insurance 
policy issued by Uniled of Omaha to the Flrst National Bank of Minnesota as truste 
of the Air Force Association Group Insurance Trust. 

EXCEPTIONS. There are a few logical exceplions to this coverage. They are: 
Group LIie Insurance: Benefits for suicide or death from injuries intentionally self 
Inflicted while sano or insane shall not be effective until your coverage has been i 
force for 12 months. I 
TIie Accidental Dealll Benefit and Aviation Dealll Benent shall not be effective if 
death resulls: (1) From injuries intentionally self-Inflicted while sane or insane, or (2) 
From Injuries sustained while committing a felony, or (3) Either directly or Indirectly 
from bodily or mental Infirmity, poisoning or asphyxiation from carbon monol<ide, or 
(4) During any period a member"s coverage is being continued under the waiver of , 
premium provision, or (5) From an aviation accident, either miiltaiy or civilian, In 
which the Insured was acting as pilot or crew member of the aircraft Involved, except 
as provided under AVIATION DEATH BENEFIT. 

PLEASE RETAIN llttS MmlCAL INFORMATION BUREAU PRENOTIFICATION FOR YOUR RECORDS 
lnrormauon mgarding your insurablllty wll/ be treated as conridenllal. United Benell! Ure Insurance 

Company may. however, make e brief report !hereon to the Medical lnfonnaUon Bureau, a nonprofit 
membership organliaUon of lire insurance comj)anies. which operates an lnlonnallon excl!ange on 
behalf of its members. II you apply lo another Bureau member company for lile or healtll Insurance 
coverage, or a claim for booellls Is submitted to such a company, the Bureau, upon requesL will 
supply such company with the lnformalioo In Its Illa 

Upon reoelpl of a requesl r,om you. the Bureau will arrange disclosure of any lnformalion It may 
have In yoor file. (Medical informatlon will be dlscio~ only to your attending physician.) II you 
queslioo the accuracy ol lnformalion In lhe Bureau's Ille, you may contact lhe Bureau and seek a 
correotlon in accordance with the procedures set lorth In the federal Fair Cred~ Reporting Acl The 
address of the Bureau's inlonnatlon olflce Is P.O. Box 105. Essex Station, Bostoo. Mass. 02112. 
Phone (617) 426-3660. 

United Benefit ltte Insurance Company may also release lnformaUon In its file to otller Ille insuranci 
companies to whom you may apply for life or health insurance, or to whom a claim for benefits ma1 
be submitted. 
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• Increase in Premium 

~IL/TARY GROUP LIFE INSURANCE 
APPUCATION FOR 

AFA MIUTARY GROUP LIFE INSURANCE 
UnitedC\_ 

'9'()milhi1V 
Group Policy GLG-2625 

United 8oneht Lr re lnsuumce Company 
Home Ofhce Omaha Nj!bras•a 

Full name of member ---------------- ------------ --- ---- - -
Rank Last First Middle 

Address 
Number and Street City State ZIP Code 

Date of birth Height Weight Social Security 
Number 

Name and relationship of primary beneficiary 

Mo. Day Yr . 

Please indicate category of eligibility 
and branch of service . 

Name and relationship of contingent beneficiary 

rJ Air Force 0 Extended Active Duty 
Cl Ready Reserve or 

National Guard 
O Air Force Academy 

Cl Other _ ___ _ 
(Branch of service) 

D ----- - Academy 

This insurance is available only to AFA members 

/ :i I enclose $10 for annual AFA member-
ship dues (includes subscription ($9) 

0 ROTC Cadet ___ __________ _ to AIR FORCE Magazine). 
Name of college or university □ I am an AFA member. 

Please indicate below the Mode of Payment and the Plan you elect. 

H!OIHI OPTIOM IP l AN 

Members Only 

D $ 15.00 

0 $ 45 .00 
D $ 90.00 
0 $180.00 

Members and 
Dependents 

D $ 17 .50 

0 $ 52.50 
0 $105.00 
Cl $210.00 

Names of Dependents To Be Insured 

Mode of Payment 

Monthly government allotment. I enclose 2 
months' premium to cover the period nec­
essary for my allotment to be established . 
Quarterly . I enclose amount checked. 
Semiannually . I enclose amount checked. 
Annually. I enclose amount checked. 

Dates of Birth 
Relationship lo Member Mo Day Yr. 

Members Only 

CJ $ 10.00 

IJ $ 30.00 
O $ 60.00 
O $120.00 

HeJghl 

Members and 
Dependents 

!] $12.50 

fJ $ 37.50 
CJ $ 75.00 
CJ $150.00 

Weight 

H;e yo~ or any dependents for whom y-;u are requesting 1nsuran&e ever had o t reqeiv.ed advlee or wiatment lor: kidney disease, cancer, diabetes, resp~~ 
disease. epilepsy. arteriosclerosis. high blood pressure, heart disease or dlso1der. stroke. venereal disease or tuberculosis? Yes D No □ 
Have you or any dependents tor whom you are requesting insurance been confined to any hospital. sanitarium, asylum or similar institution in the past 5 years? 

Yes D ,No D 
Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or are now 
under treatment or using medications tor any disease or disorder? Yes □ No □ 
IF YOU ANSWERED "YES" TO ANY OF THE ABOVE QUESTIONS. EXPLAIN FULLY including date, name, degree of recovery and name and address of doctor 
(Use addiUonal sh&et of paper if necessary.) 

t apply to United Benefit LIie Insurance Company fof lnsuraoae under the group plan issued to the F(rst National Bank of Minneapolis as Trustee ol theAlr force 
Association Gioup Insurance Trust lnlQrmatfon In t~Js ~ppllcation, a copy or wnJch shall be attached to and made a part of my certificate w6e11 Tssue:d. Is given 
to obtain th"& ptan requested and ,s true and complete to lhe best of my knowledge and belief I agree that no Jnsurance wtl be ellecllve until a eertfflCate has 
been Issued and fh& foitlal premium pl\ld. 
I hereb.y aothorlzf any llceosed phys101ao, m&dlcal practlt!Qner. hospllat, c1101c or other medical or medl~IIY r111ated laallltv. 1risurance cotnp_any. the Medical 
Information Bureau or Qlher organ1zatlon, 1nsllt111!on or person. that has any-records or knowledge-of rtie Of my health, lo give to the un1I11g Be1,1eflt Life Insur• 
ance Comp.any any sucll 1nfor111allon, A photog(aphfe·copy of this au"1011zatlon shall be as valid as the origTnal. I llere.by acknowledge that I hare a CoPY 01 the 
Medical Information BIJreao•s preootmcatlon information, 

Date ___________ __ 19 --
Member's Signature - -

3/77 
Form 36 76GL App 

Application must be accompanied by check or money order. Send remittance to: 
Insurance Division, AFA. 1750 Pennsylvania Avenue, NW , Washington , D.C. 20006 
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Bob Stevena' 

"There I was II 

••• 
AN AD-5 ~l<AIDE.J< (AKA T~E 11'6-PAD') 

1-G ON A CAl2t:?IEI<~ CATAPULT ~EADY 
"TO LAUNC~ WITl--f A T~UC.~ LOAD OF,S.'10~. 

MEMI-G:"MY INGUl<ANCE'.:; PAID 
UP, I TH IN\.C. l'M READY "TO Go:• 

/ 

\J '• .4 

~ ~~~.-.:-::::==i' 

: ·:l )f· ~· 

.. . '311d, i::LtN&G ~t;. R-3350 A COUPL.E OF 
MIL(;:~ OUT TO ~EA .. 

130 

Wr;;vE l-4AD AN E.X~Ar-JG~ Pl LOT 
PROGRAM WIT~ OUR".tvl~TE;R

1
$ERVICEG 

FOR MANY YE:Al<t;... T~I-S- t;.TOl<.Y lt--.l­
YOLVE:;t; A BLUG-t;UITl=R OPE:RATING 
~WABBIE. MACHIN~RY (Tl--l~RE WA~ 
AL~O AJ-J AF V~Q.GION OF i1-H-G BIRD) 
OFF' TµE. COA~T OF I NAM. 

A 8'201c(EN CATAPULT YOKE -JU<;T A 
MINOR MALFUNCTION-LEAVE:'G- T l-Ii:: 
-G-PAD IN PLACE BUT CATCl,41:$ Tl-IE 
WOUND-UP Pl<OP. .. 

MEAN<Si-: "ON 6ECOND TI--IOU6HT 
CAN'T WE TALI<::: Tl-II<;; OVER?"' 

AIR FORCE Magazine / March 1! 



Who makes mini-RPV's 
that do everything 

Everybody knows the 
concept behind remotely-piloted 

vehicles: To avoid the loss of 
pilots and multi-million dollar 

aircraft. 
But the trick is to make an 

RPV that can do the job 
consistently. 

E-Systems has done it. And 
with a mini- RPV, no less. They 

don't look very fancy, but they fly 
very effectively. And our 

guidance systems are the next 

in a big way? 
best thing to a pilot. 

These RPV's have proven 
themselves with a high mission 
success rate. And they have a lot 
of flexibility with reconnaissance, 
jamming, deception, targeting or 
destructive punch. 

And best of all, they're 
expendable. 

For the systems answer to 
your problems, write: 
E-Systems, Inc., P.O. Box 6030, 
Dallas, Texas 75222. 

E-Systems is the answer. 

Ill 
E-SYSTEMS 



Wiatc:anoatfoxafoxbat? 
Aa&gl,?with 

F-15. The world-record-setting time-to-climb fighter that 
brings true all-weather air superiority into the inventory. 

Combining advanced IFF with long-range look-down, shoot-down 
radar and improved AIM-7F Sparrow missiles, the F-15 

can identify and attack hostile aircraft far beyond visual range. Tests have 
demonstrated the lethal accuracy of the F-15/Sparrow combination 

against high Mach targets at extremely high altitudes. 
For close-range attacks, the F-15 combines high-G man~tt 

with AIM-9 Sidewinders and an M-612~.,Q,Ciag 
The F-15. The air superiority figh1'1'. that ~ 


