


It may look like a phone, 
butthisis orstar.A 
powerful piece of 
weaponry designed to 
help you complete one 
of the toughest missions 
you'll ever face. 
Improvingproductivity. 

orstarprovides the most wanted 
telephone feature as standard equipment. 
• Minimizestaffingneedswith Call Pick-up 

Groups. 
• Improve efficiency with conference calling, 

speed dialing, automatic redialing, and hands-free 
answering. 

• Reduce costs by connecting fax machines and other 
serviceswithoutaddingdedicated lines. 

• Get all the benefits of advanced PBX systems with easy­
to-add options like voice mail, automatic call distribu­
tion and music/ information-on-hold without taking a 
big bite out of your budget. 

Bestofall, Norstaris easy to buy-i 
available_on GSA ~ch~dule! W 
For more mformation, JUSt call us. all 

send you a N ors tar video tape and 
details. Norstar. Simply the best. 

For more information, call 
1-800-NORTHERN .17 

....... nu,thatn I 1,,1,, to1ocu111 

TECHNOLOGY THE WORLD CALLS ON~ 
© 199 I Northern Telecom Northern Telecom Inc. Federal Systems 

fr,Jortherf1 
Norstar is il regislt.>red lri1deniclfk 0 

1,1arch 1992, Vol. 75, No. 3 

6 Letters 

10 chart Page 

11 Capitol Hill 

17 Aerospace World 

22 senior Staff Changes 

24 Index to Advertisers 

?B This ls AFA 

79 Valor 

85 Bulletin Board 

the cover: An A-10 from 
h ~h Fighter Wing , Myrtle 
btB, S. C., prepares for 

ng sortie during 
d oke 091 - With the LASTE 
18' A-lO un its took three 
op seve 
h n spots faring an • . ' o units with higher-

Agy aircraft. Staff photo 
ceto. 

4 The Source Tax 
Editorial by John T Correll 
Retirees who live (and vote) in other 
states make ideal targets . 

13 Washington Watch: Aspin 's Agenda 
By James W. Canan 

Rep. Les Aspin leads a bold assault on 
the underpinnings of the Pentagon 's 
budget. 

26 NATO's New Strategy 
By Larry Grossman 
Crises on the periphery become the 
main mission as the Alliance regroups 
and reorganizes. 

32 The Warthog Round at Gunsmoke 
By Frank Oliveri 

With LASTE, the A-10s were first in the 
TAC weapons meet. 

38 A Strike by Stealth 
By James P. Coyne 

The F-117 pilot who dropped the first 
bomb recounts the opening of Operation 
Desert Storm. 

46 Military Almanac of the Commonwealth 

51 The Eagle Plan 
By Arthur C. Hyland 

52 Gallery of Aircraft of the Commonwealth 
By John W. A. Taylor 

66 Getting Down 
By Susan Katz Keating 
The Wright brothers let the landing take 
care of itself-a luxury that pilots no 
longer have. 

70 More Stormy Weather for the Airlines 
By Richard Mackenzie 
The outlook is for recovery in five or ten 
years. 

26 

74 The Other Jammer 
By August R. Seefluth 

The "Brown Cradle " EB-66 paved the way 
for the stellar E F-111 A. 

38 

AIR FORCE Mogazlne (ISSN 0730-67841 March 99 
Phone (703)247-5600 Sec nd 1 ~ 2 (Vol, lS, No 3)ispublishedmonthlybytheAirFor A . . 
Lite Memberthip: S40o sin~le ~~:~:~~s;:~; ~:/d 8~ A~linglon, Va • and addi tional mailing offices. Me;~e~:~,~~~~~·-1~~1 Lee Hi~h$6way, Arlington. VA222D9-1198. 
Canada and Mexico which are SS ' . ~n e paymen ts Sub1cripllon rale: $21 per yea,· s25 8 .. • per yea, . Oto, lhree-yearmembership. 
addreu requires fo~r weeks' nolict~:,::~ 7:~11:nal) -~egular issues S3 each Specia l issues tUSAF ~,;::~:i1s~,i~;a~°: p~stage to. toreign addresses (excepl 
VA 22209-1198 Publisher assum s cu. 7 _ma, mg label POSTMASTER: Send change of addres . n n~tversary rssue) $5 each Change of 
Associalion~ All rights reserved P:n-~om,:r~~aonsctb1l1ly_ fohr unsolicrt_ed material Trademark registered bys ~:;:,oc:ceAAsso~•,~t ion, 1501 Lee Highway, Arlington, 

1992 
~ n opyng t Conven tion. ssoc,a ion Copyright 1992 by Air Force 

1 



Once again, the Air Fo~~e 

1918 
The SPAD S.Xlll was the U .. J\.'1 fastest 
(139 mph) pursuit plane of \VorldWarl. 

1939 
Aptly T1ickna111ed Lightning, 

the L«khetd P-38 waJ the Jim ro cross the 
U.S. in just 7 hours. 

1949 
The Repuhlic XF-91 Thm1dercep1or 

111td 4 r«kel morors to pass the 
"<mtury mark"- 1000 mph. 

1958 
Calkd rhe "111issile with a mall in it," 

L«khetd's f-104 set r(:(ords for a/Ji111de 
(91 000') and speed ( 1403 mph). 

1924 
The Curtiss PW-8 was the first aircraft 
fast enough to make it from coast to coast 

between dawn and dusk. 

1944 
The Rep,,blic P-47 Th,mderbolr 1//(JJ 

the fim propeller-drive11 airn-aft to exmd 
500 mph in levtl flight. 

1953 
The orth A111erica11 P-86 obre 

captm'td three world speed rnords betwetll 
1948 a11d 1953. 

1959 
A new world record of 1525 mph was set in 

December by tlJe Convair F-106 Delta Dart. 

1926 
Dubbed the "fastert p1m11it i11 the 

world," the CurtiJS P-6 Hawk was 11111011g tht 
Jim 10 test t11rbo-,hargerJ. 

1944 
Originally built for the RAF, 

the North AmericatJ P-51 Mustang <011/d 

outrun ail its contemporaries. 

1955 
Pirst U.S. s11perso11ic fi?.hrer 

the orth American F-100 11per abre pmlJ 
the 11JOrM ret0rd past 00 mph. 

Still in service after 30 years, 
McDonnell Douglass' F-4 Pho11rom II 
moved the world record to 1600 mph. 

I s,.,11• 
. Ju ha uJ arrhi1ta11rt d11'tloptd '1 

•1992SNn M;,..,y11m11, Inc. Smi, Sun Alic,o,ymnu and th, S«• logo""' ,,..dtma,iu or ngiJJmd ,,.,t,,,,a,/u ,f S•n A1in-OJJllnlll. In<. Prw/1<<t> b,,mng SPARC t,aden,a• "' , •/NJ" an 

rs another speed record. 

1935 
Boei11g1s P-26 'Peashooter,' America's 

first all-111etnl monoplane, topped speeds 
of230mph. 

Never put into service, 
11:i orrh,vp XP-56 flew abrwe 400 mph, 

pqi~ by a 2000-hp radial engine. 

1956 
Ar 1/s debut, the Convair B-58 Hustler 

topped I 300 mph, unprecedented for 
a plane of its size. 

1975 
• Lockheed's SR-71A Blackbird 

1h plant set I 2 world records, routinely 
exceeding 2000 mph. 

1938 
The Curtiss P-36 test-dove 

at 500+ mph, and later downed several 
attackers at Pearl Harbor. 

1947 
The Lockheed P-80 Shooting Star 

set a world speed record of 62 3 mph, and was 
a great success in Korea. 

1957 
Heaviest of the "Century Series" fighters, 

the McDonnell F-101 Voodoo pushed the world 
record to 1207 mph. 

1975 
The McDonnell Douglass F-15 Streak Eagle 
climbs to98,424' in a record 207.8 seconds. 

1938 
The turbo-charged Bell P-39, 

prototype of the Airacobra, achieved flying speeds 
of400mph. 

Two Mustang fuselages sharing one wing, 
the North American F-82 was the first to fly 

Hawaii to NYC nonstop. 

1992 
The time it takes to acquire a Sun'" 

SPARCstation'" 2 system mddenly drops 
from months to days. 

The Air Force has broken more speed records than you can shake a joystick 

at. But here's one that's long overdue: 

,....., 

Instead of waiting months to procure an ordinary desktop computer, you can 

~ow get a Sun SPARCstation 2 (the world's most popular UNIX workstation) 

m a matter of days. And at a price that's something of a record itself. To learn 

more, call (800) 247-8111, and 

ask about Sun's Tactical Air Forces-

Workstation contract. 

♦ Sun Microsystems 
Federal Inc. 
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Editorial 
By John T. Correll, Editor in Chief 

The Source Tax 
A RETIRED Air Force officer worked 

for twenty years in the Washing­
ton office of a California firm before 
retiring for the second time. Natural_ly 
enough (or so it seemed), he_ p~1d 
taxes on his annuities to the District 
of Columbia. 

Imagine his surprise, then , ~hen 
California sent him an ~11,000 b_1II for 
overdue taxes, penalties, and inter­
est. He lived in California years a?o, 
and the source of his second pension 
was a company headquartered there. 
After six months of writing and call­
ing, he reached an ombudsman, who 
has promised to help. 

The plight of Gertrude Eberly, ag~d 
seventy-two, generated speeches m 
Congress . Nine years after Mrs. 
Eberly retired and moved to _Neva~a. 
California hit her for $4,000 m delin­
quent taxes on her pension but al­
lowed her to make installment pay­
ments of $50 a month on her debt. 
Mrs. Eberly lived on less than $13,000 
a year. 

The "source tax" is a new trick state 
legislatures have found to r~ise mon­
ey without risking complaints fr?m 
their own voters. They assess pen~1on 
income derived from a source w1!hln 
the state, whether the taxpayer lives 
there or not. 

It is not entirely clear which forms 
of income are vulnerable . Maki_ng 
contributions to an Individual Retire­
ment Account while living in a state, 
for example, may set former residents 
up for a source tax later. 

Incredibly, this is per1ectly legal , 
based on a 1920 Supreme Court _rul­
ing about oil lease revenues. Thirty­
two states have source tax laws on 
their books, but they were s~ldom 
used before computers made It easy 
to track down annuitants. 

The implications are chilling for 
military retirees, who may-throuQh 
no choice of their own-have lived m 
a dozen locations in the course of 
their military careers. 

The most aggressive is California, 
wh ich raises $10 million annually 
from nonresident pensioners and 
whose windfall is an inspiration for 
other states. 

Retirees who live (and vote) 
In other states make 

Ideal targets. 

"With regard to mil itary personnei 
and some federal retirees, oftentimes 
the only reason they were ever in the 
taxing state was as a result of their 
federal employment," the Coalition 
said In a recent statement. 

"Additionally, these people are sub, 
jected to multiple moves during the 
course of their careers, ofte_n living 
and working i n several different 
state~. Under the source t~xing au. 
tho rity presen tl y ext~nt In these 
states, it is entirely possible that at the 
end of their careers , these people 
could have source taxes applied on 
their retired incomes by each of !heat 
states simultaneously and yet not "' 
side in any of them." 

The individual who has done most 
to bring this outrage to light is Wllll&111 
c. Hoffman, who heads Retirees to 
Eliminate State Income Source Tax 
(RESIST). Thirty-four organization 
including the Air Force Asso~iallon. 
have joined Hoffman's campaign. 

Strangely, the Ameri~an Assoclt 
tion for Retired Persons Is not am0f1 
them. AARP "discourages" source 
taxes at the state level but does~ 
support a "federal remedy." A_spok 
man told A1R FoRcE Magazine 
AARP opposes double taxation 
feels that states are justifie_d in tax 
the pensions of former re~1dent5 

move to states without an mc~~e 
tt is difficult for retirees to dis 1 

rage" policies in states where 
cannot vote. California demon5lrnd 
that when RESIST's Hottman ~ 
delegation that included an At~fY 
resentative arrived to tes ue 
source tax to the state's Reven 
Taxation Committee. he 

They were told curtly that 1 111• 
had no time for the~. The co~a 
had more pressing 1ntereSt~ons 
hour pitch on tax exemi'ches 
businesses that grow_ os ~'ed tot> 
food, after which it adiour 
ostrich barbecue. d tor 

Legislatures are strappeKedO 

Various groups are circulating long 
lists of states said to have source 
taxes. Some of these lists are inaccu­
rate, but a quick telephone survey es­
tablishes that at least half a dozen 
states tax nonresident pensioners. 

The source taxers tend to nail their 
victims singly as they find them . 
Notices show up in new mailboxes 
daily. California hires collectio~ ag~n­
cies, files liens, and adds a f1fty-f1ve 
percent penalty and daily interest to 
the bills it presents after the passage 
of time. Many-but not all-of the tar­
gets are retirees who moved to states 
that have no income tax. 

Concerned by the spreading trend, 
the Air Force Association and other 
organizations in the Military Coalit~o~ 
back legislation that would proh1b1t 
"source taxing " of pensions. 

ey, but an interstate _s_ha ns iS I 
each other 's senior c_iti~~se wll 
erable. This ls a c!,a~si~ dicated, 
"federal solution is I7rnposes 
the sooner Congress 
the better. 

. I Marc:11 
AIR FORCE Magazine 
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, , MY USPA&IRA PROGPAM 
WILL PUT MY 4 CHILDREN 
THROUGH COLLEGE AND 
STILL LEAVE ME AND MY 

FE ENOUGH MONEY FOR 
A GOOD RETIREMENT.,, 

Louis Wardlow 
U.S. Military (Ret.) 

USPA&IRA programs for officers 
and senior NCOs have literally 
changed their lives. Each one is 
carefully formulated and tailor­
made to meet your present and 
future needs. Call today for your 
free booklet or information on 
how you can attend one of our 
seminars. You'll discover how 
USPA&IRA can create a program 
that will help you become 
financially independent. 

( •• ) 
Helping professional military families 
achieve financial independence. 

This testimonial was made voluntarily, without payment of any k ind 

United Services Planning Association, Inc. (USPA) 
The Independent Research Agency for Lile Insurance, Inc. (IRA) 



Letters 

Thunder in Perspective 
In "From Vietnam to Desert Storm" 

[January 1992, p. 71 ] , Rolling Thunder 
is disparaged as "bankrupt. " To show 
Rolling Thunder in its proper per­
spective, consider the following : A 
planning group was assembled at Hq. 
CINCPAC shortly after hostilities 
commenced in Vietnam. It comprised 
members from CINCPAC staff, Hq. 
PACAF, CINCPACFLT, USARPAC, and 
FMFPAC [Fleet Marine Forces Pa­
cific] . 

J-35, war game branch, CINCPAC 
staff (where I was assigned), deter­
mined the number of sorties required 
to achieve desired damage levels and 
determined the attendant weapon 
loads. The loads were based on avail­
able munitions. Those quantities 
were obtained from Lt. Col. Robinson 
Risner, USAF, who monitored world­
wide USAF munitions for CINCPAC 
(initially Adm. Harry D. Felt, USN ; then 
Adm. U. S. Grant Sharp, USN). 

The figures generated by J-35 were 
provided to the group, where the plan 
evolved. Rolling Thunder, as present­
ed to CINCPAC, was an air operation 
to be completed in two weeks. It was 
never "envisaged [as a] measured 
application of airpower gradually in­
creasing in intensity," as the article 
stated. That was the unfortunate deci­
sion made by "Foggy Bottom," and it 
enabled North Vietnam to grow from 
a relatively lightly defended country 
to a highly sophisticated , multi­
weapon-system environment. That 
decision and its consequences cost 
the US dearly in aircraft and, trag­
ically and unnecessarily, aircrews. 

Col. Peter E. Boyes, 
USAF (Ret.) 

Rancho Murieta, Calif. 

The Painful Drawdown 
In "Drawdown and Pain" [January 

1992, p. 38), Bruce Callander wrote, 
"So far, the pain has been felt largely 
by a small number of Air Force mem­
bers forced to reti re earl ier than they 
had planned." 

I do not know his source, but all the 
members I've talked with have ex­
pressed the same sentiments of ap­
prehension, disappointment, anger, 
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and resentment. For those who can­
not retire, the Voluntary Separation 
Incentive does not seem to be an ac­
ceptable substitute for continued ser­
vice. 

Col. Frank Schnekser, 
USAF (Ret.) 

Murrells Inlet, S. C. 

"Only" a Sliver Star 
I feel I must respond to the letter 

written by Maj. Patrick M. St. Romain 
regarding "discrimination" against 
helicopter pilots ["Credit the Helicop­
ters, " December 1991 "Letters," p. 7). 
Although Major St. Romain begins 
his letter by asserting that he does not 
''want to take anything away from 
Capt. Paul Johnson of the 354th Tac­
tical Fighter Wing ," he does just that 
by implying that the role of the A-1O 
was somehow less than that of the 
rescue helicopter. I cannot help but 
feel that he has somehow missed the 
point of a rescue team effort. 

When I flew combat search-and­
rescue missions in southeast Asia, we 
in the SAR business knew that one 
component could not do the job with­
out the other. Each participant in the 
SAR had his own role. The airborne 
rescue coordinator was the link from 
the various headquarters to the other 
airborne participants. The FAC (if 
available) often coordinated air­
strikes in the surrounding threat 
areas. The "Sandys" as on-scene 
commanders (in this case, Captain 
Johnson and his A-1O flight) would 
locate the survivor, determine and 
eliminate the threat, and coordinate 
with the Jolly Greens to effect the 

Do you have a comment about a 
current Issue? Write to "Letters," 
A1R FoRCE Magazine, 1501 Lee 
Highway, Arlington , VA 22209-
1198. Letters should be concise, 
timely, and preferably typed. We 
cannot acknowledge receipt of let­
ters. We reserve the right to con­
dense letters as necessary. Un­
signed letters are not acceptable. 
Photographs cannot be used or re­
turned.-THE EDITORS 

pickup. There was never an assertion 
that one was more, or less, important 
than the other. 

To read Major St. Romain 's ques. 
tion, "Is this just one more example of 
the difference between 'bonus boys' 
(stiff-wing) and the 'hel icopter force' 
(fling wing) ?" , causes me to reflect 011 
the mutual admiration that existed 
between the Sandys and the Jollys of 
my day. Major St. Romain 's apparent 
attitude was nonexistent. To a ma~ 
the Jollys had the attitude that said; 
"Show us the way, Sandy, and we'll 
follow you anywhere." 

Combat is inherently dangerous. To 
infer that the re lative importance of 
the award received fo r a given mission 
translates to the importance of tile 
role each participant played is jusl 
plain silly. 

I cannot descri be the deeply emo­
tional feeling I get when I know my 
actions have led to the rescue of an 
allied airman. It is not the award I did 
or did not receive, it is the comfortl 
have knowing that 1 did my job as well 
as I knew how. Ask the aircraft c.o 
mander of the MH-53J whether h 
feels less about his efforts becauseh 
"only" got the Silver Star. I think 
know his answer. 

Lt. Col. Byron E. Huk 
USAF 

Logan, Utah 

Night Fighters Remembered 
"Night Fighters" [January 1992, 

84] was a most pleasantsu rprise. ld
1 not know that A1R FORCE Magaz 

was intending to do any coverage 
us, nor did I believe that anyo~e 
cept ourselves had any interest in° 
elite group of airmen. Like our; 
sion during World War II, your 8 

was a closely held secret. e 
Mentioning that Lt. Herman ac 

and his radar observer were c 
made the omission of anothe~ Tl 
Paul A. Smith and his RO 80 re I 
ney, very noticeable. T_hey w:ceS 
highest-scoring night f1g_hter C:l ..,1 
Europe, with seven conf1rrne 
ri es. ith 

Another night fighting S~er ~f 
rol C., or "Snuffy," comman 11 ill 
418th Night Fighter Squadro 

AIR FORCE Magazine 
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1,000 Pilots 
X 1,000 F-16 Flight Hours 
---- ne Million Hours 

xperience Defending 
reedom! 

In just a decade, over 1,000 F-16 pilots 
have logged 1,000 flight hours. 
That's over ONE MILLION hours of 
dependable performance. 

In 1981, then-Lt. Col. Dean Stickel! 
became the first F-16 pilot to achieve 
the 1,000 hour milestone for the 
U.S. Air Force and the F-16 aircraft. In 
the fall of 1991, Capt. Goose Gosselin 
became the 1,000th pilot to reach 
this significant milestone. 

Outstanding reliability and maintainability 
keeps the F-16 fleet ready when 
you are. And, thanks to all pilots like 
Capt. Gosselin, the Fighting Falcon 
always dominates and out-performs. 
A perfect formula for defending our 
freedom. 

GENERAL CVNAMICS 
A Sfrong Company For A Strong Country 
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Letters 

Pacific, and his RO, Phil Porter, are 
also credited with seven kills. They 
got tour in one night. 

ties Low-Level Mapping Program in 
the Philippines. 

Maj. Anthony T. Linkiewicz 

I have recently confirmed an inter­
esting tact concerning night fighter 
ground controlled intercepts. They 
were originally set up for controlling 
us on individual or very small flights, 
and it was not until later, specifically 
ln Europe, that they began controlling 
a large number of aircraft. .. . 

Lt. Col. Frank L. Bosch 
USAF (Ret.) 

WW 11 Night Fighters 
Annandale, Va. 

Kudos to John L. Frisbee for his 
excellent "Night Fighters." It has 
been almost flfty years since Lt. Col. 
Winston W. Kratz's article on this type 
of warfare. "Night Fighters-Com­
mandos of the Air," appeared in your 
magazine {January 1944, p. 9]. Now 
deceased, "Winkie, " as he was known 
in the night tighter world , c0m· 
manded the 481 st Operational Train· 
ing Group, whose squadrons, the 
348th, 349th, 420th, and 424th Night 
Fighter Squadrons, were responsible 
for training the sixteen night fighter 
squadrons that operated in the Pa­
cific , ETO, and CBI. 

It was very appropriate, and of his­
torical significance, that USAF se­
lected the World War II designators of 
the 415th , 416th , and 417th Night 
Fighter Squadrons tor the F-117A 
Stealth fighter squadrons. The 37th 
Tactical Fighter Wing 's three tactical 
fighter squadrons played a prominent 
role in Desert Storm. The 417th pro· 
vided training support for the 415th 
and 416th , who were again demon­
strating tactics and techniques of 
night electronic warfare-this time in 
a much more sophisticated and dev­
astating manner. 

Lt. Col. Don Flaherty, 
USAF (Ret.) 

Albuquerque, N. M. 

It is always a pleasure to see a pic­
ture taken by oneself published in 
such a fine periodical as A1R FoRCE 
Magazine. 

The crewmen standing on the 
F-15A Reporter in the picture on p. 87 
of the January issue are Lts. John Bid· 
die and Robert Brown. The photo was 
taken while they were preparing tor a 
functional flight check out of Clark 
AB, the Philippines, in the spring of 
1948. I cannot identify the airman in 
the foreground. 

The aircraft and crews were a de­
tachment of the 8th Photoreconnais· 
sance Squadron (Johnson AB, Ja­
pan), participating in the Post-Hostili· 

USAF (Ret.) ' 
Ventura, Calif. 

Understanding G-LOC 
I just finished Robert van Patten's 

"G-Lock and the Fighter Jock" [Octo­
ber 1991 , p. 50]. Excellent! I found his 
presentation outstandingly clear and 
highly understandable. 

As a Reserve officer I am assigned 
to the San Antonio Air Logistics Ceo, 
ter, Kelly AFB, Tex. As a stress expert I 
am periodically asked to lead stre~s 
briefings for a range of Reserve arid 
active-duty .audiences. In that role I 
first learned about the G-LOC iss~e 
seven years ago from a friend who 
commands an F-16 unit. He had me stt 
through a TAC fighter briefing over at 
Brooks Aerospace Medicine Centet 
about that time, and it gave me ao 
enriched perspective to compleme)jt 
my briefings. The van Patten artiele 
brings an Important issue to the wide­
rang ing aerospace audience .yo·u 
reach. 

Lt. Col. James Campbell Qulc~, 
AFRES 

Arlington, Tex. 

"G-Locked" Out 
As an aerospace physiologist who 

has worked in the USAF Centrifuge 
Training Program for some tin;ie, I 
read "G-Lock and the Fighter Joek" 
with great interest. While I appreciate 
the exposure and impact such an artl• 
cle provides, I must point ou t sever«! 
inaccuracies contained in it. 

The classroom lecture is always 
taught by an Aerospace Physiolo 
Officer (APO), never by a flight su 
geon. A physiology tech coaches the 
student in the centrifuge, and th 
APO, not the flight surgeon, debrle 
the student by replaying his videota 
and analyzing his performance. Th8 

is always a flight surgeon in the bull 
Ing during "spinning ," and their su 
port is essential. However, theY a 
present to treat any injuries that m 
occur to students, not to train the 
Also, the "pilot" pictured on P· 5

1 
. 

periencing G-induced loss of 
0f 

sciousness (G-LOC) is actuallYi 
8

' 

mer physiology tech at H
01

~
0
:.g 

AFB, N. M. All APOs. techs, an 
O 

m • 
surgeons at Holloman have -~st II 
TAC centrifuge standards, l 
aircrews. 15 

The pilot pictured on P: 53 ressll 
ing Combat Edge, a pos_1t1ve ~ 10 
breath ing system des i_gnear:i ant 
hance G-tolerance, not JU~uled to 
suit. Combat Edge is sche 
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F-1 6S in FY 1992, followed by F-1 Ss. 

NO other current USAF airplane will 
nave a Combat Edge system. 
- f!naily, G-LOC is not Just a problem 
fer F-16 drivers. G-LOC mishaps have­
been documented in every current 
usAF fi ghter-attack-reconnaissance 
airplane, an_d every TAC aircrew mem­
ber is requ ired to attend centrifuge 
training at Holloman. 

It would be an injustice to the APOs 
and techs who have worked the pro­
•g,ram if they were not credited for their 
etterts. 

1st Lt. Thomas B. Walker, 
USAF 

Holloman AFB, N. M. 

pucket's Courage 
Ttie leadership of the 98th Bomb 

Gr0up (H) Association has asked me 
te, respond to E. P. Morgan's dis­
tasteful letter on Don Pucket's Medal 
efHonor ["Pucket at Ploesti, " Novem­
ber. t991 "Letters," p. 12}. Don Pucket 
was my squadron mate (343d Bomb 
Squadron, 98th Bomb Group) and 
flew many missions with me as tall· 
eng Charlie in my box. Time and time 
again, he showl;ld himself to be a cou­
rag:eeus aircraft commander with a 
gallant crew. 

On May 29, 1944, I brought him 
back from Wiener Neustadt, Austria 
wn,en air-to-air rockets took out hi~ 
number three engine. He had no elec­
triellyi and only his waist guns were 
operative. I "wig-wagged" him to get 
UP under my tail turret, which he did 
so well that ~he ~rass from my tail 
guns broke his windshield . 

Both our aircraft made it home that 
day, ihree Ju-88s did not. I went down 
~nmy next mission, and Don went in a 
ttle later. His crew-those who got 

out-:-gut him in for the Medal of 
:on?r when they returned from a Ro­
st~ruan POW camp. I know the whole 
de ~y all, too wel I. Don deserved every 

C!)ratton he got and richly so .... 
Alexander MacArthur 
Barrington Hills, Ill. 

A ~!81 at Pearl Harbor 
r\lj a sevente • brat IIVing 

1 
H' en-yea~-old Air Corps 

Deeenibero/ ickam Field, Hawaii , on 
CUtlos1ty 

9 
t 1941 , I obviously let my 

Qluse I s . :n the better of my fear be­
~e attae::~ tr~ the morning watching 
"'rs. ~tnoh m the roof of our quar­
n my mem~ the many details etched 
~ flna1 a ry was the sight of a B-17 

PProach b • 111'\ese fl h emg shot up by 
Wl'I at p9 ters. Then I read "Shot 
1,p. i-21:~~ rHa:bor" [December 

:6~ Your read ealtzed I had a sequel 
·"'Ince the H ers may enjoy. 

n fot sev~rnolu lu schools closed 
• 1 decided ~ teeks after the at­
Fo eep busy by work­

FlCE Ma a . 
g z1ne / March 1992 

-"~'FREE ENTERPRISE'' 
by Aviation Artist 
MikeMachat 

"Free Enterprise" 
850 Signed & Numbered 
Countersigned by Orbital Vehicle 101 

Commander Maj. Gen. Joe H. Engle, 
USAF/ANG (Ret.) and Shuttle Carrier 
Aircraft Commander Fitzhugh L. 
Fulton,Jr. 

Size, including margins: 25½"w X 30½"h 
$145 

Orbital Vehicle 101-The ''Enterprise"­
releases.frorn its Boeing 747 Shuttle 
Carner Aircraft to begin Free Flight Fou~ 
the first "tailcone off" test flight at ' 
Edwards Air Force Base, California, on 
October 12, 1977. 

Full Color 
Lithograph 

HERITAGE AVIATION ART b • th 'd • world's most accomplished !::'f yllukn e WI e?t ~elect1<_>n of aviation fine art by the 
in aviation art prints fromAerod we • ;:,,wnTbeaviauon art1~ts. We represent the finest 
Gallery, and others. rome -"I Greenwich Workshop, The Military 

ORIGINAL PAINTINGS,_ SIGNED LIMIIBD EDITIONS, POSIBRS, AND BRONZE SCULP = ~~kin display m our gallery Monday-Saturday, 10-5, at Seattle's historic • 
refundable 1hwfi mvite y,hou to,lllsil us, o r send $5.00 ($10.00 outside the US) 

WI 1rst pure ase, ,or our 40-page color catalog and newslener: • ' 

ing at Tripler Hospital, which was 
sorely pressed in caring for the 
'."'ounded. My job _consisted of carry­
mg_bedpans, feeding and shaving the 
patients, and anything else I was di­
rected to do. Among the patients in 
my ward was Aviation Cadet Beale 
the bombardier on Lt. Ernest L. Reid'~ 
crew. Bea!e was my favorite patient 
because his story made him a hero in 
my eyes. 

According to Beale, he evacuated 
the burning aircraft as soon as it 
stopped and ran for the hangar line 
He realized that he had not secured 
hi~ Norden bombsight-a major vio­
!at,on of the training he had received 
in bombardier school. This highly 
classified equipment was to be pro­
tected at all costs. He ran back to the 
plan~, placed the bombsight in its 
carrying case, and was running back 
to the hangars when his thigh was 
shattered by a strafing aircraft. 
. When I met Beale at Tri pier, he was 
tn a cast from waist to toes. I felt hon­
ored to be at his bedside when he 
simultaneously received the Purple 
Heart and his commission as a sec­
ond lieutenant. You bet I remember 
Pearl Harbor and that B-17. 

Col. Robert F. Hegenberger, 
USAF (Ret.) 

Colorado Springs, Colo. 

What Is AFA? 
As a charter member of the Air 

Force Association I could not help but 
c_hu?kle at the statement AFA uses pe­
riodically to identify itself. {"This ts 
AFA," November 1991, p. 99.J It reads 
as follows: 

"The Air Force Association is an in­
dep~nd_ent, nonprofit, aerospace or­
~arnzat1on serving no personal, polit­
t~al, or commercial interests; estab­
lished January 26, 1946; incorporated 
February 4, 1946." 
. In my opinion, the above statement 
is as obsolete as the airplanes flown 
1 ~ _194?. If AFA desires to have its iden­
!1fication statement honestly reflect 
its current activity, it should revise the 
statement to read as follows: 

"The Air Force Association is an in­
dep~nd_ent, nonprofit, aerospace or­
ganization serving the special inter­
ests of Air Force personnel and the 
~erospa~e industry by fostering polit­
ical action to promote such inter­
ests." 

_I am all for what AFA does, but I 
think we should be more open about 
'."'hat we do rather than make mislead· 
mg statements about what we don't 
do. 

Col. Peter P. Dawson, 
USAF (Ret.) 

La Verne, Calif. 
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Edited by Tamar A. Mehuron, Associate Editor 

Characteristics for Nuclear Weapon Systems, Circa 2008 

Key: 

MM: Minuteman ICBM 
5ICBM: Small ICBM 
ALCM: Air-launched cruise missile 
5LCM: Sea-launched cruise missile 
5RAM: Short-range attack missile 

ACM: Advanced cruise missile 
55: US designation for Soviet 

ICBM 
55-N: US designation for Soviet 

SLBM 
n.a.: Not applicable 

Uncertainty about the capabllltles of 
strategic weapons has long sparked 
heated debate. Breakup of the USSR 
puts the debate In a drastically new 

1/ght, but many current weapon types 
probably w/11 be deployed for years. The 

Congressional Budget Office recently 
estimated the capabilities of major 

systems fifteen years hence. The CBO 
report assumes that by 2006, SS-N-20 

and SS-N-23 warhead yields could 
increase to 200 kilotons from current 

estimated values of 100 kilotons. Single• 
warhead kill probability incorporates 

net rel/ability plus accuracy plus yield. 
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Source: Congressional Budge! Office, 
The Star/ Trealy and Beyond, October 1991 

C 
0 
Cl. 
(II 

~ 

MM Ill 

MM IIIA 

Peace keeper 

SICBM 

D5/Mark 5 

05/Mark 4 

C4 

ALCM 

5LCM 

SAAM 

ACM 

5RAM II 

Bomb 

SS-24 

SS-25 

SS-18 

SS-19 

SS-17 

SS-N-20 

SS-N-23 

SS-N-18 

1,100 

1,100 

3,600 

600 

2,400 

2,400 

1,400 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

3,600 

1,400 

7,600 

3,400 

2,700 

1,800 

1,800 

1,100 

'in 
C 
0 

~ 
;g_ 
"C 
(II 
Cl) 
.c 
iii 
3 
cii 
Cl. 

"C 
Q) 

> 

l 
Cl) 

ai 
§, 
Cl) 

:ti 
n, 

.s::,. 
0 
0. .. 
~ 
cii 
iii 
:i 
~ 
0 

~ 
:E 
(II 

.s::,. 
0 
0. 
:ii: 
"C 

• (II 
Cl) 

-E 
(II 

3 
ci, 
c, 
C 

<ii 

170 200 .26 

335 200 .36 

300 100 .76 

500 150 .65 

475 150 .59 

100 150 .31 

100 300 .09 

200 100 .69 

200 100 .69 

200 350 •. 11 

200 100 .69 

200 100 .69 

1,000 150 .81 

100 150 .50 

550 150 .80 

500 150 .79 

550 150 .75 

500 150 .74 

200 350 .18 

200 350 .18 

200 350 .17 

Cl) 
"ti 

i 
~ 
0 
z 

I n Green, Congressional Editor 
BY sr a 

the $50 Billion Drop 

n,e pentagon's 1992-97 
sl~year defense budget has 
t,een chopped and rearranged 
once again. 

Secretary of Defense Dick Cheney 
ave congress a chopped and re­

:haped Fiscal Year 1993 national de­
tense budget that seeks $280.9 billion 
In spending authority. . 

That figure represents a real , infla­
tlon-ad)u.sted decli ne of $10 billion 
from Fiscal 1992 levels-a one-year 
dtOP of seven percent. Moreover, it is 

billion less than the amount that 
anners had projected only a few 
onths ago. If Congress approved 
e new budget without change, de-

88 authority in 1993 would come 
ut thir)y percent below Fiscal 1985. 
Fiscal 1993 begins October 1. 
udget authority" is the amount of 
ney that the services and agencies 

fl obligate for operations, hard­
rt, construction, research, and 
rsonnel in 1993 or ensuing years. 
tat outlays-the amount of money 
tactually will be paid out in Fiscal 

993-ls pegged at $285.9 billion . 
A percentage of the loss in this 
ar's plan stems from new inflation 

•umptions, but the real, additional 
tut In the basic defense program is 
11uge: $50.4 billion through 1997. 

The Air Force's share of the Fiscal 
c budget is $83.9 bi llion, a modest 

r,ease ov.er 1992. Secretary Che­
lie'ts prop?sal , submitted in late Jan­
n~s s~Ultt around deep reductions 

08 
12.e of the strategic nuclear 

• maier terminations of military 
rah'ls and . . utt of ~ . . ~a_vings pro1ected as a 

nae at: . si 1~~ 1f1cant change in de­
lJnde qu s1t1on . 

in:i:~~ 1993 plan, the US would 
nuclea irtually all current strate­

CIUdlng ;h:;dernlzation programs, 
launche mall ICBM and its mo­

the Peac~~nd the mobility portion 
tee, Which ~eper ICBM. The Air 

0 stealthy ad Planned to buy 
"N..' Would st advanced cruise mis­
•ne Secreta~P at only 640. 

Y called on Congress 
Foace M 

agazlne I March 1992 

to approve $4 billion to finance pro­
duction of four more 8-2 Stealth 
bombers but to terminate the big 
bomber program after that buy. That 
would leave the US with a total of 
twenty aircraft, well short of the 
planned fleet of seventy-five B-2s. The 
Pentagon chief argued that halting 
the B-2 was part of efforts to induce 
restraint in the nuclear-armed states 
of the late USSR. 

In addition to these program ac­
tions, the new budget also incorpo­
rates President Bush's strategic 
nuclear force reduction initiative, an­
nounced during his State of the 
Union message. These include elim­
inating the existing force of fifty silo­
based Peacekeeper ICBMs, reducing 
the Minuteman Ill ICBM's load from 
three warheads to one, and removing 
from service about one-third of war­
heads based at sea on strategic sub­
marines. These steps-to be taken 
only if Russia reciprocates-would 
reduce "accountable" US strategic 
warhead totals from about 13,000 in 
1990 and about 9,500 under the 
START agreement to about 4,700. 

Many of the remaining B-52H, 8-1 B, 
and B-2 bombers would be converted 
from strategic nuclear to conven­
tional use. Gen. Colin Powell, Chair­
man of the Joint Chiefs of Staff, said 
that the bombers might still count as 
strategic systems under future arms­
control counting rules. 

The new acquisition approach fo­
cuses more on carrying out research 
and development of advanced tech­
no I ogi es for weapon systems but 
would defer full-scale production of 
weapon systems based on these tech­
nologies. High-rate production would 
occur only after a technology had 
been proven, a relevant threat had 
emerged, and the technology was 
shown to be a cost-effective solution 
to the threat. 

Deputy Secretary of Defense Don­
ald Atwood noted that the new ap­
proach involves prototyping, exten­
sive exploration of manufacturing 
technologies, and acquisition of a 
number of test articles to gain some 
operational experience with a system. 

Still, contractors must recognize 

that the future will see production of 
far fewer new systems, according to 
the Deputy Secretary, and not "buy 
into" an R&D program expecting to 
recoup losses during a large procure­
ment run . He advocated eliminating 
fixed-price contracts for programs 
involving technical risk and moving 
toward "cost plus" contracts. 

Some major Air Force programs did 
well in the recent Pentagon budget 
deliberations. Funding requested for 
the C-17 is $2.9 billion; for the F-22 
Advanced Tactical Fighter engineer­
ing and manufacturing development, 
$2.2 billion; for the E-8 Joint STARS 
aircraft, $700 million; and for the 
Milstar satellite, $1 .3 billion. 

The health of the F-22 program was 
attributed by Secretary Cheney and 
Deputy Secretary Atwood to the suc­
cessfu I prototype program, the lack 
of technical problems, the extended 
development time before it would 
enter service, the age of the USAF air­
superiority fighter fleet, and the im­
portance of air superiority to suc­
cessful military operations. 

Twenty-four F-16s are funded in the 
budget, but, as planned, procurement 
would stop after Fiscal 1993. 

The reinvigorated Strategic De­
fense Initiative ballistic missile de­
fense effort was funded at $5.4 billion. 

Active-duty personnel will be re­
duced at a somewhat steeper slope in 
Fiscal 1993 than was originally anti­
cipated. General Powell attributed 
this acceleration to the slower-than­
expected manpower reductions in 
Fiscal 1991 and 1992, the result of the 
demands of the Persian Gulf War. 

The Pentagon still plans to reduce 
the active-duty force in Fiscal 1995 to 
about 1.6 million, some twenty-five 
percent lower than the 2.2 million that 
the Pentagon fielded in 1987, the 
peak year. The Air Force will drop from 
607,000 (in 1987) to 429,000 (in 1995). 

National Guard and Reserve levels 
are slated to fall from 1.12 million to 
920,000 by FY 1995. General Powell 
noted that the Pentagon will request 
the elimination of specific Guard and 
Reserve units that were to provide 
support to active-duty forces that 
have themselves been eliminated. ■ 
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YOU'RE LOOKING AT 
THE WORLD'S FASTEST 
TEST PLANE. 

THE MCDONNELL DOUGLAS C-17 

flew more than 30 flights in its first 100 days of test 

flying-that's a test rate three times faster than any 

other large military test aircraft. And the C-17 flew at 

nearly its top speed and altitude sooner than other test 

aircraft as well. The fact that the C-17 has such an 

impressive flight record should come as no surprise. 

The C-17 was designed for first-time quality. And to be 

the most efficient and trouble free airlifter in the world. 

The C-17. It's just what we need when America is 

put to the test. -------

MCDONNELL DOUGLAS 
THE C-17. LIFELINE TO THE FRONT LINE. L------rq, 

L------------

es w Canan, Senior Editor 
8)'Jam • 

Aspin's Agenda 
Rep. Les Aspin has _come into 
his own and is leadm~ a _bold 
ssault on the underpinnings 

~f the Pentagon's budget. 

Rep. Les Aspin is at 
the top of his game 
as chairman of the 
House Armed Ser­
vices Committee. 
Through most of his 
twenty years in Con­
gress, the Wiscon­
sin Democrat was 

knewn as an intellectual gadfly who 
never had much impact. Now he has 
ahown another side. He can make 
things happen, and he is going about 
It this year in a very big way. 

Mr. Aspin is leading a congression­
al assault on the Bush Administra­
tion's $267.6 billion Fiscal Year 1993 
~fense budget that transcends the 
wstomary battles between the two 
branches of government over how 
much money goes for defense. He is 
questiening the policies, strategies, 
and threat assessments-or lack of 
them-on wh ich the Bush budget is 
based. He planned to preempt it with 
a "zero-based budget" for the weap­
ons and forces that Congress itself 
deeldes are needed in the multipolar 
post-Soviet world. 

His is a highly ambitious-some 
say pr~s~mptuous-undertaking. He 
OUfllnect 1t at a meeting with defense 
~Porters late last January, just before 
H: ne:w Pentagon budget came out. 
"he~81~ h1_s committee planned to 
bud ~anngs on our own defense 
flecf~~~trst,'' ~ ~udget that would re­
Fie e pos,tton of the House of 
tht~s~~tatives-at the very least, 
~le~ ~t,on ~f the House Armed Ser­
House omm1ttee endorsed by the 

In .su 0emocratic leadership." 
Qet tl.1 PPo~t of his homemade bud­
tlon pr. Asp,n has come out with posi­
topfos 8Pers on such major defense 
force~ as nuclear and conventional 
base, a~nd weapons, the industrial 
Calls the d ~~e technology base. He 
Of <tefens~" blueprints for the future 
~.. and sees them as spring-

" !:QA.CE 
Magazine / March 1992 

boards to a defense consensus that 
the Democratic party and its presi­
dential candidates can call their own. 

"That's a big damn agenda," de­
clared the Congressman. Indeed it is. 
It implies something that has never 
been done before: Congress taking 
the lead in shaping defense policy 
rather than reacting , as usual, to mod­
ify the Administration's budget on the 
margins. In ordinary times, the notion 
that Congress could succeed at such 
a seemingly high-handed endeavor 
would be laughed out of town. But the 
times are by no means ordinary. Amid 
radical geopolitical changes, Con­
gress has a rare opportunity to steal 
the Administration 's thunder. 

Thus Mr. Aspin proposes, in the 
name of Congress, "a new threat­
based method for shaping and sizing 
our new forces" in the post-Soviet 
world. "It is impossible to overstate 
the influence that the Soviet Union 
has had on our defense budgets," the 
Congressman declares. "It has driven 
the size and shape of the budgets 
and, indeed, the design of our weap­
ons." 

From the Bottom Up 
The big question ·now, he says, is 

"how do we build our defense budget 
and forces without the old Soviet 
threat?" His answer: "From the bot­
tom up, starting from scratch-not by 
taking the old Soviet-threat budget 
and forces and cutting from the top" 
as, he claims, the Pentagon has done. 

Top Pentagon officials say Mr. As­
pin has gone off on a tangent. Gen. 
Colin Powell , Chairman of the Joint 
Chiefs of Staff, contends that the 
latest JCS assessment of threats and 
the Administration's FY 1993 defense 
budget both begin to reflect changes 
in US military requirements to meet 
post-cold war contingencies. Gener­
al Powell maintains that it is impos­
sible to make wise judgments in a 
big hurry on all such requirements. 
Meanwhile, he says, the US "must 
continue to be a superpower" and 
must shape its forces and buy its 
weapons in keeping with that respon­
sibility. 

"I don't apologize for a robust force 

structure," the JCS Chairman de­
clares. 

Mr. Aspin claims that the Pentagon 
is begging the question. By the end of 
January, he had expressed in position 
papers and speeches the rationale for 
his threat-based budget. One paper, 
titled "An Approach to Sizing Ameri­
can Conventional Forces for the Post­
Soviet Era," postulated various forces 
for different contingencies. 

Mr. Aspin wrote, "By laying out 
clear linkages between force struc­
ture and the threats they deal with, 
perhaps we can leave behind us the 
old cold war politics over defense 
spending and build a new consensus 
based on a commonsense assess­
ment of our needs." 

Details were yet to come. Mr. As­
pin's next step, he wrote, would be "to 
develop some specific options and to 
cost them out, so that risk can be bal­
anced against cost. The debate over 
defense in the coming years can re­
volve around these sorts of concrete 
judgments about what we need to 
keep us safe in the new era, rather 
than around percentages of GNP or 
other non-threat-related yardsticks." 
He promised "systems-specific" pro­
posals for such forces later : "how 
many aircraft, divisions, battle groups, 
and so on." 

As they awaited those specifics, Mr. 
Aspin's detractors and some support­
ers suspected that he was overreach­
ing. His harshest critics said he was 
mostly interested, if true to form, in 
preserving "pork" for his fellow Dem­
ocrats. They also accused him of act­
ing in his own political interests, of 
angling to become Secretary of De­
fense should his party capture the 
presidency this year. 

One thing everyone seems to agree 
on: Mr. Asp in is far more likely to suc­
ceed at anything he undertakes than 
he would have been in the past. He 
has changed his image and now has 
the look of a winner. Once regarded 
as a leadership-baiting, free-lancing 
liberal who was all over the lot, Mr. 
Aspin is now seen more as a centrist 
who values consistency and consen­
sus and who has taken firm command 
of his committee with telling effect. 
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Surpassing Senator Nunn 
Mr. Aspin has also become a key 

figure in the Democratic power struc­
ture of the House. He is now very likely 
the Democratic party's top leader and 
spokesman-the voice of the opposi­
tion, in effect- on national defense. 
Over the last couple of years, he 
may have surpassed his only rival for 
that mantle, Sen. Sam Nunn (D-Ga.), 
chairman of the Senate Armed Ser­
vices Committee. 

Mr. Aspin stole a march on Senator 
Nunn on several big questions, such 
as whether the US should go to war in 
Operation Desert Storm, how many 
B-2 bombers to approve, the collapse 
of the Warsaw Pact and the breakup of 
the Sov iet Union and what to do 
about it, and how to go about reshap­
ing US armed forces and redirecting 
development and production of US 
weapons. As a consequence, Mr. As­
pin seems to have piled up more pol it­
ical and analytical chits than his Sen­
ate counterpart has. 

His stance on the Persian Gulf War 
brought him bipartisan plaudits and 
may have done more for him than any­
thing else, in a pol itical sense. All 
through the tense prewar period, Mr. 
Aspin, unlike Senator Nunn, support­
ed President Bush's decision to forgo 
diplomacy and to threaten Saddam 
Hussein with military force. He hung 
tough amid angst and hand-wringing 
on Capitol Hil l. He also predicted the 
allied mil itary blowout when almost 
everyone else expected a tough war. 
He now says he would have kept the 
military pressure on Saddam Hussein 
for "a day or two longer," but he re­
f uses to second-guess President 
Bush's decision to call it off when he 
did. 

Mr. Aspin maintains that the war 
was justified , if for no other reason 
than to expose the shockingly ad­
vanced state of Iraq 's nuclear weap­
ons development program. He takes a 
tougher line than the Administration 
on rooting out Iraq 's nuclear facilities. 
In his view, UN inspect ion teams 
should be stationed in Iraq at all 
times, backed up by UN military units. 

Nothing seems to concern Mr. As­
pin more than the prospect of nuclear 
weapons, nuclear technology, and 
nuclear scientists falling into the 
wrong hands. This is why he was 
quick to propose giving the Common­
wealth of Independent States-the 
former Soviet Union-$1 billion to 
help it get through hard t imes and 
thus avert social and political chaos. 
He also would send US nuclear tech­
nicians· and logistical gear to the CIS 
to help safeguard its nuclear arsenal. 

14 

Mr. Aspin 's apprehensions about 
"loose nukes," as he calls them , 
prompted him to switch last year from 
opposing to advocating ball istic mis­
sile defenses. He led the way as the 
House, tor the first time ever, voted to 
deploy a land-based antiballistic mis­
sile (ABM) system to defend the US 
and its overseas forces. 

"Enormous changes in the military 
dangers we face are forci ng a basic 
realignment of the way we think about 
defenses ," Mr. Asp in decl ared . 
"Ballistic missile defenses look more 
attractive in this new world. " 

The Uncontested Voice 
Given his increasing activity and 

impact, Mr. Aspin appeared to be un­
contested as the voice of defense for 
the Democratic Congress at the be­
ginning of th is year. Senator Nunn 
had pretty much kept his silence. He 
was said to be biding his time with his 
own proposals until he had a better 
handle on what the Bush Administra­
tion intended to spend on and do 
about defense in FY 1993. 

Some Congress-watchers noted 
that the reactive, cautious approach 
has always been a Nunn characteris­
tic and that Mr. Aspin's more flexible 
turn of mind may be better suited to 
these turbulent times. 

"Nunn was more comfortable in 
dealing with the cold war, with all the 
pieces in place, " says one congres­
sional staff member. "His strengths­
and there are lots of them-lie in 
do ing the things that have always 
been done and doing them better 
every time." 

Mr. Aspin seems at his best amid 
turmoil. "He is one of the very best 
original thinkers on defense and on a 
lot of other things, at a time when 
original thinkers are clearly in de­
mand," says a House colleague. He 
can also be dynamic-something you 
can 't say for Nunn." 

It took Mr. Aspin a long time to 
make his mark in Congress. He came 
to the House and to its Armed Ser­
vices Committee in 1971 at age thirty­
two, with eye-catching credentials as 
an economist and educator. A Yale 
graduate with advanced degrees from 
Oxford and MIT, he began his career 
in 1960 on the staff of Sen. William 
Proxmire (D-Wis.) and moved on to 
the White House as staff assistant to 
Walter Heller, chai rman of President 
Kennedy 's Council of Economic Ad­
visors. He then served two years at the 
Pentagon as an Army officer on the 
staff of Defense Secretary Robert 
McNamara, returned to his home 
state to teach economics at Mar-

q,uette University in Milwaukee 
was elected to Congress in 1970 an 

Expectations were high on C • 
Hill tor th is whiz kid from Wisc ap1~01 
but he never quite lived up to theons1~, 
became stereotyped as one wh rnh H& 
a lot of ideas but never did muo ae1 
put them into practice, who was 0h lo 
comfortable hobnobbing with rno 
egists and theorists in the halls ~:rat 
ademe than with fel low lawmaker a 
the floor of the House. so 

The Successful Coup 
Over time, Mr. Aspin 's reputatie 

a _maverick liberal willing to do b~I 
with the Pentagon and with the Ho1i 
Armed Services Committee's cons:' 
vative and hawk_ish Democratic lea; 
ershIp served him well. He gained 
liberal following or:1 the committe: 
and, on defense issues, elsewhere in 
the House_. This en_abled him to wrea( 
the committee chairmanship frorntha 
venerable Melvin Price in Janua 
1985, despite the pro-Price pleas 
House Democratic leaders. Speake 
Thomas P. "Tip " O'Neill, who ha 
summarily removed Mr. Aspin fro 
the House Intelligence Committee I 
1981 on grounds that Mr. Aspin 
"suspect" as an information-le'ake 
made an especially impassioned anti 
Aspin pitch. 

Mr. Aspin's hold on the narrowl 
won chairmanship soon prove.ct s11 
pery. His fellow liberals were wary 
him. They suspected he was more 6f 
hawk than he had let on . There we 
more and more signs of this. Th 
watched him closely, waiting for hi 
to show his true colors, not sure th 
they liked some of the things he 
saying . 

One of those things was that th 
Democrats had better change the 
antidefense image. On assuming I 
chairmanship, Mr. Aspin said he sa 
his rise to power as ''a signal that t 
Democratic party ought to be d?,l 
some serious looking at defense. 
declared, " If we want to make defen 
pol icy in the White House and th 
Pentagon, then we had better stan 
for someth ing . The voters _are n 
attracted to national security ne 
sayers." 0 Such talk raised the level of c 
osity about the stands that the nd 
chairman would take on maJer 
tense issues, such as whether t0 ~ 
producing Peacekeeper ICBMS- ed 

Two years earlier, he op_PO~a 
move by House liberals to kill p ml 
keeper and opted to r compr~oft 
approving a limited deploymentor 1 
ten-warhead ICBM in return begl 
Administration's agreement to 

ell ~ 
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ping the single-warhead Midg­
I0 ,caM. He explained that he 

and peacekeeper not as a weapon 
ore a bargaining ~hip in arms­

i,,t asJ negotiations with the Soviet 
~tr~and as a vehicle for Democrats 

nion w that they were not soft on 
o sh~,e He left the impression with 
dffe~e.icekeeper Democrats that he 
,r,t;ld vote to kill P~acekeeper later, 

n the time was ripe. J8 never did, and he denied that he 
d ever sa id or imp lied that he 

11 uld He claimed that he had man­
d the best possible deal for anti­

a oeke(lper forc~s-:-capp ing de­
loyment at fifty m1ss1les. 
~ 8 had been too soft on Peace­

per and on the Pentagon in gener­
a to suit many of his former backers, 

,nd tbeY turned agains~ him. In Janu­
ary 19137, the Democratic Caucus un­
aeated him with a "no-con fidence" 
vote of 130to 124. He fought back and 
regained the cha i rmanship two 
weeks later, defeating three chal-
1,ng~rs including one backed by his 
old nemesis Speaker O'Neil l. 

Mr. Aspin set about mend ing 
fences. He strengthened his partisan 
credentials by virtue of tough stands 
against a number of major Pentagon 
pro91arns, notably the B-1 B bomber, 
and by serving as a top advisor to 
Democratic presidential nominee Mi­
chal!I Dukakis through most of 1988. 

The Collegial Approach 
After Mr. Dukakis went down to de­

feat, Mr. Aspin seemed detached. To 
some observers, it appeared that his 
heart wasn 't in the work of drafting 
the FY 1990 defense authorization 
bill. There was speculation that he 
:d s~en himself as Secretary of De­
hadse in a ~ukak1s Admin istration and 
defegene into a funk after the Dukakis 

at. 

ba~~lll he wa_s do ing was pu ll ing 
thin ,/~d taking anot her look at 
had~t f~e was all too aware that he 
and that' ~ed the spac~ as c_hairman 
elose to e had to quit playing it so 
Plains "Hthe vest, " a confidante ex­
be a f e was all done with trying to 
'tery i~i age~t. He felt he could be a 
came a c~~nt1_a1 chairman if he be­
Of a team ;gial chairman, the leader 
happen."· 0 he set about making it 

Mr. Aspin I 
Jegial app a so explo ited the co l-
OU(§iae hi~oach 1~ raising his game 
a blPartisancomm_1ttee rooms. He led 
ll'lltlee, t . contingent of his com­
lndUs i~t~et_her With civil ian experts 
:t affairs ll igence_specialists on So­
~ Soviet 'u 0 ~ an inspection trip to 
1~ 8rleans nion . They were the fi rst 

the fie.Ide~~ to visit Soviet units 
4111 F • see for themselves 
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whether Soviet President Gorbachev 
was following>through on his Decem­
ber 1988 promise to begin drawing 
down his forces . They came away 
convinced that Gorbachev had meant 
what he said. 

Then the Berl in Wall came down 
and the Warsaw Pact collapsed. In De~ 
cember 1989, Director of Central In­
telligence William Webster told the 
~spin ~ommittee, at the prodding of 
its chairman, thatthe changes in east­
ern Europe were " irreversible " and 
that a Warsaw Pact military comeback 
was out of the question. 

Def~nse Secretary Richard Cheney 
questioned Mr. Webster's assessment 
and took him to task for voicing it. Mr. 
C_heney knew what was coming , and it 
did. Mr. Aspin played off the CIA 
against the Pentagon. He used the 
CIA chief's assessment as the founda­
tion of his case for cutt ing the Pen­
tagon budget and remolding its cold 
war mindset. 

In January 1990, shortly after Mr. 
Web~ter testified, Mr. Aspin made 
what Is now seen as a seminal speech 
on the future of defense. He claimed 
that the US could safely cut forces 
and weapons upon reexamination 
and rearrangement of the threats now 

• facing and likely to face the US. 
The Congressman also said that the 

US should take fresh approaches on 
several fronts, including the develop­
ment and production of major weap­
o~s: He proposed, for example, sus­
taining as many product ion lines as 
possible, but at lesser rates; building 
p~ototypes of advanced weapons 
w1th_out necessarily producing them; 
putting more emphasis on R&D · and 
concentrating more on incorpor~ting 
advanced technolog ies in existing 
systems. 

Two years later, in January of this 
year, the Pentagon proposed just 
such a " rollover" approach-rollover 
~f new technology to the next genera­
tion of weapons without producing 
them right away or ever. 

Striking Gold 
Mr. Aspin's speech struck political 

gold. " It thrust him into a new phase 
of leadership," says a colleague. 

Through 1990, he became a key 
member of the House Democratic in­
ner circle and thus broadened and 
strengthened his political power 
base. Thomas Foley of Washington 
h~d succeeded Tip O'Neill, after the 
brief tenu_re o_f Rep._ Jim Wright (D­
Tex.), making life easier for Mr. Aspin . 
He work~d . closely with Speaker 
Foley, MaJority Leader Richard Gep­
hardt, and Budget Committee Chair­
man Leon Panetta, at their request, on 
how best to deal with the Pentagon 's 

newly announced plans to cut mili­
~ary forces. His handiwork showed up 
in a House budget resolution on 
paying for and scheduling the draw­
down. He also had a big hand in the 
agreement that Congress and the 
~entag_on ~eached on defense spend­
mg guidelines and ceilings through 
FY 1995. 

That agreement was doomed al­
most from the start. Mr. As pin was ti rst 
to foreshadow its fall. At the Air Force 
Association's National Convention 
last September in Washington, short­
ly after the failed coup against Gor­
bachev, Mr. Aspin declared that it 
seemed all over for the Soviet mono­
lith. 

He asserted, "If the reductions in 
t~e Soviet military threat are the right 
kind-and can 't be reversed-then 
we can safely reduce our defense 
spending. That means a new budget 
deal." 

Once again , Messrs. Foley, Gep­
hardt, and Panetta sought his counsel 
on how to go about it. He told them 
that the House had to come up with 
more than just another new set of de­
fense budget numbers to throw at the 
Pentagon. What was needed, he said, 
was a whole new concept, a fresh 
strategy, from wh ich the House­
perhaps all of Congress-could spec­
ify the size, shape, and costs of new 
sets_ of US military forces in the post­
Soviet era. They told him to go to it. 

O~er the next several months, Mr. 
Asp in t~ok . his colleg ial ity to new 
heights I~ his quest for suggestions. 
He met time and again with Demo­
cratic notables in national security af­
fairs, such as former Defense Secre­
tary ~arold Brown, drawing on their 
experience and expertise. He noted 
that he intended to "talk to Senator 
Nunn and the [Democratic] presi­
dential candidates " later about his 
game plan. 

L~st December, Mr. Aspin 's Defense 
Policy Panel held hearings on "the 
threat. " Once again , he summoned 
top intelligence offic ials , notably 
Robert Gates, who had succeeded 
Mr. Webster as Director of Central In­
telligence, to testify. They affirmed 
th~t the Soviet military threat was a 
thmg of the past and that other threats 
elsewhere would have to be reckoned 
with . 

By th~n, Mr. Cheney was saying the 
sa_me thing and claiming that the Ad­
min istration's defense budget and 
posture for FY 1993 would reflect it. 
But Mr. Aspin had long since staked 
out the territory in establishing what 
one editorialist called "a quantitative 
form_ of r~f~rence " for Congress to 
use m seizing the initiative on de­
fense. He had come far. ■ 
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Just One Thing Makes 
This Home Better 

Than This Home. 

! O Yes! Please send me more information about: 

l _ Homeowner's package to insure dwelling, personal 
1 property, personal liability. . 

Name 

Rank 

Renter' package to insure personal property, 
personal liability. 

Pay Grade SSN 

Address 
I 
I 

City 

RRmED FORCES@ 
insurance 

State 

I 

Zip I 
I 
I 

ELIGIBILITY: Officers, senior NCOs (E-7, I 
8, 9) of all U.S. uniformed services; active a 
duty, rcllrrd~ •~liar. 11!Sf'r i.•a or N,1tiON1 I 
(:uAtd. Al50 'l:'lig\blv ATC wrrvb ac:1de-rny I 
.!Ind 11dv.a.nc."--d R.Ol'C C'Ad t 11/mh:bhip• 1 
men, former officers of all U.S. uniformed I 

PORT LEAV■NWORTH, KS 88027-0428 services and unremarried surviving f 
Serving lhe MIiitary Prolessional, Since 1887 spouses of all the above. AFM. B : 

L------------------------------------------~ 

HOMEOWNER'S 
COVERAGE .. FROM 

ARMED FORCES 
INSURANCE 

1-800-255-6792 

When Armed Forces Insurance covers your 
home, you have comprehensive cov~rage 
custom-designed to meet your need . We msure 
only military professiona ls, people whose 
individual loss experience is normally better 
than the average person's. So we can offer 
highly competitive ra tes a.nd service that l_1as 
eamed us a 97 percent claims satisfaction ratmg 
in a recent poll. 

But our commitment to service extends 
beyond claims settlement. Our sales and service 
representatives will take the time to make sure 
you have the coverage you need. And the 
whole process can be handled over the phone, 
toll-free. 

You might say homeowner's in urance from 
Armed Forces Insurance offers one thing that 
helps make any house a home-a sense of 
security. Call us today for a quote. If you rent, 
ask us about our renter's package. 

~ ARMED FORCES INSURANCE ARMED FORCES INSURANCE 
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k onverl, Associate Editor 
ey fran 

ritlonal ALCM Revealed 
COIIV~ssitied, conventional variant of 

A~GM-868 air-launched cruise 
h8 .18, hit Iraqi targets in the first 

ml891 of the Persian Gulf War. The 
flOU{!gon lifted the secrecy from the 
~AF system in mid-January, reveal-

that seven B-52G bombers had 
:n~ncne·d thirty-five of the Boeing-
:ullt AL.CM weapons. . 

pentagon spokesma~ Pe_te W_11 -
l1Jms said that, of t_he th1rty-f1ye m1~­
aJ(&s launched, thirty-one hit their 
targ'els. 

In tbe operation, a group of B-52Gs 
of the 2d Bomb Wing took off from 
Barksdale AFB, La., at 6:35 a.m., local 
time, on January 16, 1991. The aircraft 
flew a nonstop round-trip, refueling 
fourtim.es in flight. Each B-52 flew for 
some thirty-five hours over 14,000 
inlles. Mr. Williams said it was the 
longe~t air combat mission in history. 

Air- Force officials said that the 
8-52s had on board a total of thirty­
nine conventi onal ALCMs but that 
fou,1alled to launch. The ALCMs were 
used against eight "high-priority" tar­
gets, which included power genera­
tion and transmission facilities and 
mllltary communications sites. 

Th'e new missile, designated 
"AGM-860," has a 1,000-pound, high­
explosive blast and fragmentation 
warhead . The gu idance system is 
llllghtly modified from the nuclear 
variant. In place of the nuclear 
;u~M's_terrain contour matching 
f,/, ElilC0M) guidance system, the 

GM,ssc packs an integrated system 
® 111Prlsihg both the TERCOM equip­
:egnstandHnks to the Global Position-

'£ Ystem. 
n11J1°rnally, the conventional and 
mO(Jft systems are identical. Boeing 
var,an~edt AGM-868 missiles into the c 
COrdi 18 8 cost of $380,000 each, ac­
Of then~ to Mr. Williams. Development 
Jun8 ,ii~ventlonal variant began in 
c:a~l:lbil it . and achieved operational 

• Y In 1988. 

U•2Crash 
An Alr :s In Sea of Japan 

llrctaft er orce .u-2 reconnaissance 
on Janua~shed 1~t~ the Sea of Japan 
~&stroytn Y 15, ~1ll1ng the pilot and 
Plane. 9 the highly sophisticated 
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B-52G bombers from Barksdale AFB, La., delivered thirty-five conventionally 
modified AGM-86B air-launched cruise missiles against targets in Iraq in the early 
hours of the Desert Storm air campaign. The "AGM-86C" is equipped with a 1,000-lb. 
blast and fragmentation warhead. 

The U-2 was on a routine mission 
over South Korea, with that govern­
ment's knowledge and consent, 
south of the demilitarized zone (DMZ) 
between North and South Korea. Ra­
dio communications and radar con­
tact were lost shortly after 5:30 a.m. 
Eastern time. Early indications were 
that the single-engine, single-seat air­
craft developed engine trouble. The 
nature of the engine problem is being 
investigated. 

Mr. Williams said there was no indi­
cation of hostile action and that a 
South Korean Navy vessel found part 
of the wreckage about ten miles off 
the Korean coast about forty miles 
south of the DMZ at about 10:45 p.m. 
Eastern time. Searchers found the 
body of Capt. James M. McGregor, 
th i rty-t~ ree, of Flagstaff, Ariz., at 
about 12:30 a.m. Eastern time. 

"SPOs of the Year" 
In January, Air Force Systems Com­

mand (AFSC) honored the F-15 Sys­
tem Program Office and the Training 
SPO, each of which is part of Aero­
nautical Systems Division, Wright­
Patterson AFB, Ohio. Each won the 

title "SPO of the Year" in separate 
categories. 

The F-15 SPO won the Gen. Ber­
nard A. Schriever award for the 
"major program" category. The Train­
ing SPO was selected in the "non­
major program" category. Presenting 
the awards, which are named for the 
former (1959-66) AFSC commander, 
were Gen. Ronald W. Yates, AFSC 
commander, and John J. Welch, Jr., 
Assistant Secretary of the Air Force 
for Acquisition. 

The award cited the F-15 SPO's 
strong support of forces in Opera­
tions Desert Shield and Desert Storm 
during Fiscal 1991. The service said 
that "the SPO created a focused sup­
port group called the 'Desert Eagle' 
team to expedite delivery of critical 
assets and resolve all F-15 technical 
issues." The group solved such prob­
lems as the formulation and integra­
tion of software updates to the F-15. 
The APG-70 radar, central computer, 
and tactical electronic warfare sys­
tems were updated. The SPO also pro­
vided real-time solutions to combat­
related problems. 

The Training SPO supported the Air 

17 



Lockheed Palo Alto Research L~bo~ato;r ~~d C~~!~~~~tL~e:::h~~r;e~t~oo~:~~:i: 
field testing at Kennedy Spacet en errful so/Id-state coherent laser radar. It will w· d Sounde~ the world's mos powe . . 
d~~ect wind shear in the atmosphere above the space shuttle launch site. 

Force's major commands. It provided 
the tactical forces with the F-15 weap­
ons tactics trainer within four~een 
months of the contract award, inte­
grated high-angle-of-attack stall 
training into the F-16 weapon system 
trainer, and delivered t~e LANTIRN 
night simulator to TAC eight months 
ahead of schedule. 

Block 50 F-1 6s Enter Fleet 
In December, the Air Force accept­

ed the first Block 50 F-16, "".hich fea­
tures a more powerful engin~ .. new­
tech no I ogy avion ics , add1t1_onal 
weapon capabi lities, and cockpit en­
hancements. 

The Block 50 fighter, the newest 
product of the F-16 Multination~I 
Staged Improvement Program, will 
sport both variants of the Increased 
Performance Engine, the Pratt & 
Whitney F100-PW-229 and the Ge~­
eral Electric F110-GE-129. Each IS 

rated in the 29,000-pound-thrust 
class, about 4,000 pounds ~ore than 
previous F-16 engines. This ad~ed 
power will enhance the maneuvering 
agility of the F-16. The first Block 50 
fighter carries the GE IPE. 

ment capability; and a ring-laser gyro 
inertial navigational system. Most of 
these changes are incorporated d~r­
ing production, though some were in­
stalled through retrofits . 

Advances in the cockpit include a 
new-generation, wide-angle, C?nv~n­
tional head-up display for pro1ect1~n 
of critical flight data. Block 50s will 
become operational this year. 

"Team Spirit" Postponed . 
The United States announced tn 

January the cancellation of "Team 

Spirit, " the combined US and 'Se 
Korean defense exercise that ~th 
long ranked as o~e of.the largest of~a 
kind. The two nations have conduct 8 

Team Spirit in a~d around Sou1~ 
Korea each year since 1976. 

The announcement came aft 
North and S_outh Korea i_ssued a Joi~~ 
nonaggress1C?n pl~d~e in December 
and agreed in principle to conduct 
inspections of North Korean nuclea 
facilities. r 

The Penta~~m said that the oan 
cellation dec1s1on was made by Seo\JI 
and that the US supported it. Spokes­
men said that Team Spirit had not 
been killed so much _ as postponed. 

Typically, the exercise features de­
ployments of more than 100,000 us 
and South Korean troops, including 
several Air Force figtHer wings and 
Army divisions. Smaller exercises will 
continue, according to the Pentagon. 

Subic Bay to Close 
The US accelerated preparations to 

vacate Subic Bay naval facility when 
the Philippine government told Wash• 
ington in December to get its foroes 
out by the end of 1992. The move wm 
bring to an end the huge military pres­
ence the US has maintained there al­
most continuously since forces c0m­
manded by Adm . George Dewey and 
Maj. Gen. Wesley Merritt defeated and 
drove out Spanish forces in 1898. 

The closing of the base will n~e&&e 
sitate the relocation of 5,800 officers: 
and enlisted men and women, 600 cl• 
vi lians working for the Defense De­
partment, and about 6,000 depen• 
dents. The US and Singapore tenta• 

some of the avionics added _to t~e 
F-16 in the Block 50 configuration in­
clude the APG-68V5 radar with ~d­
vanced signal-processing capabili­
ties ; an upgraded , programmable 
display generator and improved d~ta 
modem; the ALR-56M radar warning 
receiver and improved ALE-47 c~aff/ 
flare system; an intew~ted , high­
speed antiradiation m1ss1 le employ-

I I craft based 
Lockheed and LTV are developing a proposal for an early warn ng a r I wlll 1ncl1Jd• 
the Navy's proven S-3 Viking, orlglnally bullt In the 1970s. The propo~a e which 
an electronically scanned phased-array radar, housed atop the fuse ag • 
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would provide a full 360-degree view of the suffoundlng airspace. 
M rch 1 -
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reed to move a US Navy 
v~IY agcommand task force for the 

1og,5t1ch Fleet to that Asian nation, an­
sevent d president Bush and Singa­
riounoep •me Minister Goh Chok Tong. 

..,•s ri t ' d • 
pO,v Philippine governmen s ec1-

Ttie ed an impasse between ne­
slO~ en~ who had worked for the past 
go11atorresolve the issue. The Phil ip­
year r nate refused to extend the US 
ptne : reement, characterizing the 
bS98j i n presence as an extension of 
;Am~~fa1 rule. The US already has 
col drawn from Clark AB. The Subic 
with p1.J11out is one of the largest US 
S~htar-y redu ctio~s anywhe~e. The 
m oeo-acre base 1~ the ~avy s . pri~­
ep, 1 supply and ship-repair station in c,pa . . 
the reg ion. 

crotone Plans Can~~led 
NATO defense ministers canceled 

plans to relocate the Air Force's 401 st 
Afr Wing from Torrejon AB, Spain , to a 
new base at Crotone, Italy. The De­
cemMr decision se~ms to result from 
congressional action that dented 
some of the funds needed to move the 
wlnfl. The 401 st, made up of seventy­
two F-16s, is still required to leave 
Spain by May. 

The US planned to ask its Allies to 
pick UP the additional costs. NATO de­
fense ministers, however, said they 
were concerned about the price of the 
base. 

NATO is studying alternative basing 
plans because "the Alliance is funda­
mentally interested in keeping these 
flght,ers in the southern region ," 
NATO Secretary-General Manfred 
Worner said in December. 

Paring the Base Force 
If Congress tries to meet the fiscal 

goals laid out in the 1990 Budget En­
foreement Act without cutting social 
programs, the Pentagon will not be 
able to maintain Base Force troop lev­
els ~ecause the defense budget re­
duotton,s will be too great. 

1'hat 1s the conclusion of a memo 
Ptepared by the Congressi0nal Bud­r~ ~:ic~ , (CBO). It maintains that 
lioned military, under the aforemen­
SSs bill~cenano, would lose another 
YDnd ion th rough Fiscal 1995, be­
tlons currently programmed reduc-

lioTnh
5
e ~ernorandum, "Fiscal lmplica­

P9sed 08 
th e Adm inistrat ion 's Pro­

Oecemb ase Force,'' was released in 
fen88 s er. U_nder the 1990 Act, de­
lr111a1e/8nd1 ng was to increase (in 
iOFlscai~~l~ars) to about $298 bill ion 
'liet em . 5-The co llapse of the So­
duce th~rr brought pressure to re-

T"" m igure. 
v eet th· 0Plions as t is g_oal ,_CBO offered such 

_, erm 1nat1on of the C-17 air-
1\ FORc 
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lifter and B-~ bomber programs; re­
ducing the Strategic Defense Initia­
tive effort ; and canceling the National 
Aerospace Plane program, the F-22 
Advanced Tactical Fighter program, 
construction of a new Nimitz-class 
aircraft carrier, and the SSN-21 sub­
marine program. These cuts were not 
necessarily recommendations, but if 
DoD wishes to protect personnel, in­
vestment accounts will have to suffer. 

terns Directorate. At the same time, it 
dissolved two directorates and re­
named three others, completing the 
first phase of a planned reorganiza­
tion . 

ESD announced the moves in De­
cember. The reorganization empha­
sizes primary ESD product lines, such 
as mission planning, air surveillance, 
and command-and-control systems. 

ESD dissolved the directorate for 

In December, Kaman Corp. first flew Its new multimlsslon intermeshing rotor aircraft 
(MM/RA) technology demonstrator. Its two contrarotating rotors provide increased 
payload capacity and endurance compared to other currently fielded helicopters. 
Mission applications Include surveillance, resupply, and ordnance delivery. 

Sasser's Reduction Plans 
Senate Budget Committee Chair­

man Sen. Jim Sasser (D-Tenn.) pro­
posed cutting the Defense Depart­
ment's budget to $150 billion over the 
next five years. In January, the Sen­
ator said he hoped to move legislation 
through his committee early in the 
year to amend the 1990 Budget En­
forcement Act and allow transfer of 
defense funds to domestic programs. 
Defense budget authority for Fiscal 
1993 had been set at $288 billion be­
fore President Bush reduced that fig­
ure further. 

Senator Sasser said that defense 
spend ing could be reduced by nearly 
$400 billion over ten years. House 
Budget Committee Chairman Rep. 
Leon Panetta (D-Calif.) indicated in 
December that he would propose a 
plan to cut about $100 billion from 
defense through Fiscal 1998. 

ESD Reorganization 
AFSC 's Electronic Systems Divi­

sion (ESD) at Hanscom AFB, Mass., 
has created a Mission Planning Sys-

the over-the-horizon backscatter 
(OTH-B) radar system, transferring 
program tasks to the Air Surveillance 
and Control Systems Directorate. 
Also dissolved was the Tactical Con­
trol and Mission Planning Systems 
Directorate, with many of the pro­
gram tasks transferred to the new 
Mission Planning Directorate. The 
Caribbean Basin Radar Network pro­
gram, a system of radar sites that will 
provide increased air surveillance in­
formation in the Basin, was also shift­
ed from th is organization to the newly 
named Air Surveillance Directorate 
under the control of TAC. The network 
will achieve initial operational capa­
bility with the formal turnover of the 
initial increment of the sites to TAC in 
ceremonies at ESD headquarters. 

The Tactical Air Control System Im­
provements program group moved 
under the old Strategic Systems Pro­
gram Directorate, which was renamed 
the Combat Command, Control , and 
Communications Systems Director­
ate. Tactical Communications moved 
under the Airspace Management Pro-
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gram Directorate, which was renamed 
the Communications and Airspace 
Management Systems Directorate. 

Thailand F-16 Deal 
Representatives of Thailand and 

the Defense Department signed a let­
ter of offer and acceptance in late De­
cember for that Asian country's order 
of eighteen F-16 fighters from Gener­
al Dynamics. The sale is valued at 
$547 million. 

The order is a follow-on to Thai­
land's previous buys of twelve and six 
of the multi role fighter aircraft, deliv­
ered in 1988 and 1991, respectively. 
The new order will be delivered in 
1995. 

Currently, the Royal Thai Air Force 
flies F-16NBs with upgraded opera­
tional capabilities. The new order is 
for twelve single-seat A model aircraft 
and six two-seat F-16Bs. 

A-X Concept Contracts 
The Navy awarded $20 million con­

tracts to five firms in January for con­
cept definition work on the future A-X 
carrier-based attack aircraft. The 
plane would replace the aging fleet of 
A-6 medium bombers. The Navy ex­
pects the companies to complete 

their efforts by October 1992. The par­
ticipating companies are Rockwell 
International, McDonnell Douglas, 
Lockheed Aeronautical Systems , 
Grumman Aerospace Corp. , and Gen­
eral Dynamics. The A-X development 
effort is slated to cost about $14 bil-
lion. 

To Mars In 180 Days 
An advanced nuclear rocket engine 

could cut the time for a manned mis­
sion to Mars by as much as one-third 
and significantly reduce spacecraft 
mass and launch costs, according to 
a Sandia National Laboratories study 
released in January. Using current va­
rieties of rocket systems, a mission to 
Mars could be expected to take 270 
days. The Sandia study says that use 
of a nuclear rocket engine could cut 
that to 180 days. In addition to time 
and mass savings, the engines would 
lessen the adverse effects of pro­
longed space travel on the crew due 
to radiat ion exposure and micro­
gravity. 

Naval Aircraft Shortage 
Even with substantial increases in 

investment from 1998 through 2010, 
the Navy will face a shortage of about 

Recipients of Joint Meritorious Service Awards 
for Action in Desert Shield and Desert Storm 

Unit 

Joint Special Operations Task 
Force 
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US Pacific Command Cruise Missile 
Support Activity 

Office of Defense Cooperation, 
the Netherlands 

Office of Defense Cooperation, 
Spain 

Joint Task Force Proven Force 

US Liaison Office, Abu Dhabi 

Joint Communications Support 
Element, US Central Command 

US Military Training Mission 
to Saudi Arabia 

Defense Courier Service 

US Transportation Command 

Dates 

January 28, 1991-March 4, 1991 
(third oak leaf cluster) 

August 2, 1990-March 15, 1991 

August 2, 1990-March 25, 1991 

August 2, 1990-March 25, 1991 

December 13, 1990-March 31, 1991 

January 1, 1987-March 31, 1991 

August 4, 1990-April 21, 1991 
(second oak leaf cluster) 

July 2, 1989-April 30, 1991 
(third oak leaf cluster) 

August 9, 1990-May 31, 1991 
(second oak leaf cluster) 

August 2, 1990-July 31, 1991 
(first oak leaf cluster) 

400 aircraft if it maintains the cu 
number of aircraft carrier brtent 
groups, according to a CBO rattle 
r.eleased in December. Howeve 

0
Pftt 

report, "The Costs of the Admln~• 1 he 
tion 's Plan for the Navy Throu • Sira. 
Year 2010, " states that Congre~: the 
deal with the pressure for buctge~ay 
creases by reducing the Navy fur 111

• 
than currently planned and by cut\~er 
certain modernization programs. in~ 

Navy Seeks 450-Warship Limit 
If the US Navy dips below the level 

of 450 battle fleet ships, the US Ill~ 
n~t be able to respond _adequately t~ 
~rises overseas or retam sailors win. 
mg to ~ndure longer tours at sea 
Vice Chief of Naval Operations Adm' 
Jerome Johnson said. • 

Admiral Johnson's 'Statements In 
January indicate that the Navy leader­
ship does not plan to accept willingly 
a cut in the size of the fleet below 450 
ships, about the number on hand at 
the end of the Carter Administration 
Admiral Johnson told the Armed 
Forces Communications and Eleo­
tronics Association that most Navy 
studies center on holding the 450-
ship number. 

Comanche Gains Weight 
In submitting its Fiscal 1993 bud­

get, DoD decided to restructure tht 
RAH-66 Comanche ligh t helicopter 
development program by deferrln 
production, concentrating on bull 
ing prototypes, developing avioni 
upgrading the engine, and incor 
rating the Longbow advanced fi 
control radar system. 

The late January submission ind 
cated that because of the shill 
threat from Warsaw Pact to reglo 
conflicts, the Army could eftecti\18 
use its Apache fleet , upgraded wl 
Longbow; OH-58D reconnaissan 
light attack helicop ters; and u 
manned aerial vehicles, instead oft 
Comanche. This move cuts abo 
$3.4 billion from the Comanche P 
gram through 1997. The Army had 
total program costs at $8.9 billlon, 

In addition the Army will boost 
twelve perce~t the power of t~e TB f 
engine planned for the a,rcra 
Growth in the power of the C~l'fl8 
che's engine could cost the ser~ic 
much as $200 million because 11 Ti 
repeat hundreds of hours of tes0 
according to program manager 
Gen. Orlin Mullen. I t 

Thus far, the T800 has accurn~: 
13,000 hours of testing . Ho di 
there is flexibility to adjust f~~ 8 
with permission from the A_r bY t 
Congress. The engine is built 
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me· Navy's T-45 training system began sea trials In December, successfully landln 
end taking off from USS John F. Kennedy. The Goshawk demonstrated II t g 
carrier sultabllfty, logging thirty-three catapult launches and thlrty-thre: a,:;:t~~ s of 
tand/ngs, with s total of 12.1 hours during six flight periods. 

Allison/Garrett Light Helicopter Tur-
1:>ine Engine Co. consortium. 

Survivability/combat kits will be 
added to the Comanche's empty 
weight, even though they were not in­
cluded in the original combat config­
uration. The kits consist of crew floor 
• rmor, a radio frequency interfer­
~meter, an HF radio, and future air­
craft su_rvivability equipment. The 
~rmy said that combat experience in 

r.lileser! Storm indicated that combat 
l!<its will be needed on board the air­
cr~ft at all times rather than being ap­
plied only as needed. The Longbow 
radar system'. which weighs 540 
po~nds, is not included in the empty 
weight estimate. 

Top Priority for ABM 
a:tt~b~llistic missile (ABM) systems 
man ~ Y to b~c~me a top priority for 
liau/ 1~d~Stnahzed nations as bal­
glc 

0
; Issiles proliferate, the Strate­

In Ja errence Study Group reported 
nuary 

The pan~I f Departme t • ormed by the Defense 
Air Force ~ • was headed by former 
He said _ecretary Thomas C. Reed. 
teglc nu~~ inventory of 5,000 US stra­
flclent 1o:f~ warheads would be sut­
nurnber is e next few years. That 
low STARTs

1
ome 4,000 warheads be-
evels. 

•i:w1 Th nlt1a1 Testing 
e Sens 8Uecessfull or-Fuzed Weapon (SFW) 

In l!s lhitlal Y
0 

completed the final test 
IJ&hon Pro r per~t1onal test and eval­
d The Wide~ am in December. 
ft8[develop~rea cluster munition un-
e d Attack s~~t by the SFW and Air-

~'" r:o at Eglin AFB, Fla., is 
Ree M agazlne / March 1992 

designed to target many tanks and 
armored vehicles in a single drop. 

The test, the last in a series of 
twenty-nine begun in September 
1990, called for a "ripple release" of 
SFWs carried on an F-16 in a realistic 
operational configuration . Four 
?FWs were dropped at one-second 
intervals. Each weapon contains ten 
submunitions with four projectiles 
each . The SFWs hit multiple targets 
exceeding requirements according 
to the Air Force. ' 

FEWS Passes DAB Review 
~~~er Secretary of Defense for Ac­

quIsItIon Donald Yockey will approve 
the Air Force's release of a request for 
propos~I for a two-year demonstra­
t1on/val1dation effort for the Follow­
On Early Warning System (FEWS). 
The FEWS program seeks to develop 
a replacement for the current Defense 
Support Program satellite. 

The information was released in a 
s_ynopsis of the December 19 Acquisi­
tion Decision Memorandum. The De­
fense Acquisition Board met Decem­
ber 11 to decide the fate of the FEWS 
program. FEWS will be a network of 
satellites providing information to 
g_round commanders on ballistic mis­
sile launches anywhere in the world . 
Two teams have announced that they 
would compete for the FEWS con­
tract: TRW, Inc., will team with Grum­
man,_ and Rockwell will team with 
Aero Jet. 

Goshawk Carrier Tests 
In December, the Navy's T-45 Gos­

hawk prototype trainer aircraft suc­
cessfully landed for the first time on 

PROBLEM: 
CREATE AN 
ADVANCED 

EXHAUST FOR 
THE F-117A 

SomnoN: 
ASTECH/MCI 

The F-11 7 Allies utilizing a light­

weight honeycomb panel exhaust 

1hat redirects hot exhaust without 

significantly restricting thrust. 

• Astech/MCI lightweight, high­
strength , heat-resislant and noise­

suppression structures also play 

critical roles in the YF-22, C-17, 

C-141 , F-15, F-16 ... in a wide range 

of commercial aircraft .. . in 

the space shuttle ... 

in missiles .. .in 

ships ... and more. 

• For more info, 
a free brochure, 

or to discuss 

your acoustic, thermal, 

and weight problems .. . conlact 

Astech/MCI. 3030 Red Hill Avenue 

Santa Ana, CA 92705 . 

Phone: (7 14) 250-1000. 

TECH 
,,_JMCI 

, 
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an aircraft carrier. The plane re­
covered on USS John F. Kennedy off 
the US southeast coast. The pro­
totype also successfully completed 
its first catapult launch from the Ken­
nedy. 

The first production aircraft made 
its first overland flight in December. 
This aircraft sports the fully modified 
wing ordered by the Navy to fix early 
design problems. 

More C-17s Needed 
A new mobility requirements study 

will likely recommend that the Air 
Force procure more C-17s than cur­
rently budgeted in its long-range 
plans, Gen. H. T. Johnson wrote in a 
letter to Secretary of Defense Dick 
Cheney. The Commander in Chief of 
US Transportation Command and 
Military Airlift Command said that the 
study, now nearing completion , rec­
ognizes that budget constraints will 
likely limit the Air Force to 120 planes. 
The issue of buying more aircraft, he 
said, will wait until later in the decade, 

The Air Force accepted the first production T-1A Jayhawk trainer aircraft in Janu$,y. 
The Jayhawk w/11 be used to train student pilots to fly tanker and transport aircraft. 
This is the first cf seventy-seven ordered by the service, of a planned total of 180 
aircraft at a program cost of $750 ml/lion. 

Senior Staff Changes 

RETIREMENT: B/G Harold B. Adams. 

CHANGES: BIG George P. Cole, Jr., from Spec. Ass·t, DCS/Personnel , Hq. USAF, Wash· 
ington, D. c., to Cmdr., 2d Wing, SAC, Barksdale AFB, La., replacing Col. Ronald C. 
Marcotte ... MIG Lewis E. Curtis Ill, from DCS/Engineering & Tech. Mgmt., Hq. AFLC. 
Wright-Patterson AFB, Ohio, to Cmdr., San Antonio ALC. AFLC, Kelly AFB, Tex., replacing 
MIG Richard D, Smith . . . BIG Phillip J. Ford, from DCSIOps. , and Dep. Dir., Ops., 
STRACOS, Hq. SAC, Offutt AFB, Neb., to DCSIP&P, Hq. MAC, Scott AFB, Ill., replacing M/G 
James c. McCombs ... BIG John H. Garrison, from student, Air Attache Training, DIA, 
Arl ington, Va., to Def. Attach6 to the People's Republic of China, DIA, USDAO, Beijing, 

China. BIG Orin L. Godsey, from IG and Vice Cmdr., Survivable, Endurable Cmd. Ctr., Hq. SAC, 
Offutt AFB, Neb., to DCS/Ops., and Dep. Dir., Ops., STRACOS, Hq. SAC, Offutt AFB, Neb. , 
replacing B/G Phlllip J. Ford ... B/G Kenneth F. Keller, from Dir. , Command Control , Hq. 
SAC, and Ass't Dep. Dir., Command Control , STRACOS, Offutt AFB, Neb., to Ass·t DCS/ 
Ops., Hq. SAC, Offutt AFB, Neb .. replacing B/G Patrick P. Caruana • •• Gen. Donald J. 
Kutyna, from CINCNORAD, CINC, Hq. USSPACECOM, and DoD Mgr. tor Space Transpor­
tation Sys. Contingency Support Ops., Peterson AFB, Colo .. to CINCNORAD, CINC, Hq. 
USSPACECOM, DoD Mgr. for Space Transportation Sys. Contingency Support Ops., and 
Cmdr., Hq. AFSPACECOM, Peterson AFB, Colo .... B/G Robert E. Linhard, from DCS/ 
P&R, Hq. SAC, Offutt AFB, Neb., to Dir., USSTRATCOM (Prov. Hq.), Offutt AFB, Neb. 

MIG James C. McCombs, from OCS/P&P, Hq. MAC, Scott AFB, Ill. , to Dir •• Plans. Policy, & 
Doctrine, J-5, Hq. USSOCOM, MacDill AFB, Fla .. . . UG Thomas S. Moorman, Jr., from 
Cmdr., Hq. AFSPACECOM, Peterson AFB, Colo. , to Vice Cmdr .• Hq. AFSPACECOM, Peter• 
son AFB, Colo ... . MIG Richard D. Smith, from Cmdr., San Antonio ALC, AFLC, Kelly AFB, 
Tex., to DCS/Log., Hq. AFLC, Wright-Patterson AFB, Ohio, replacing reti ring BIG Patricia A. 
Hinneburg ... M/G Thad A. Wolfe, from Spec. Ass't to Cmdr., 8th AF, SAC, Ellsworth AFB, 
S. 0 ., to Ass't Dep. Dir., Ops., NSA, Fort Meade, Md. 

SENIOR EXECUTIVE SERVICE (SES) CHANGES: Robert D. Bauerlein, to Dep. Under 
Sec'y for International Affairs, Under Sec'y of the Air Force, OSAF, Washington, D. C • • •• 
Anthony J. Per1111o, from Principal Ass't Staff Judge Advocate, Hq. AFSC, Andrews AFB, 
Md., to Command Counsel, Hq. AFSC, Andrews AFB, Md . . . . Frank P. Weber, from Chief, 
Mobile Div., DCS/Ops. & Plans, Hq. USA, Washington, D. C., to Dep. Dir., Plans and 
Resources, Hq. USTRANSCOM, Scott AFB, Ill. ■ 

22 

when the Air Force faces the prosp 
of closing down the C-17 line. 

In other C-17 news, the airlifter ~ 
ceeded the eighty-hour mark in I 
flight test program in mid-Dec_embe 
It completed its thirtieth mission D 
cember 17. 

The C-17 program has moved Int 
its second phase, beginning situ 
tural and aerodynamics damping I 
vestigations. These tests should ve 
ify the aircraft's structural stabill 
The first phase dealt primarily wt 
the C-17's airworthiness. 

News Notes 
• President Bush signed into I 

the Conventional Forces in Eur<> 
Treaty on December 12. The CFE a 
cord aims to make massive cuts 
conventional weapons in Europe~ 
on the territory of t he old sov 
Union. US officials ind icated that 

1 

treaty will also discourage the f~rlTI 
tion of large armies in the newliJ~S 
pendent republics of the late d N 

• The Air Force has accepte le 
throp 's plans to co rrect ~robofl 
found in developmental teStln~issll 
Triservice Standoff Attac~thY rn 
(TSSAM), a classified, stea de 
sile. This acceptance ~nabl~~weY 
opment and product ion. •s ab 
doubts remain about North_r~~n p 
ity to manage the $1 5.1 billi d oo 
gram. The service has pled9~5 pr 
tinued monitoring of Northrop 
ress. 
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-rne performance of the Bradley 
• tfnQ Vehicle and the M1A1 tank 

fldr red as a result of faulty fuel 
suf e 

6 
ou tdated radios, and limited 

pufl'IP parts during Operation Desert 
spa~ according to a General Ac­
stor ting Office report released in 
eoun 
Januari • McDonnell AI rcraft Co., Beech t raft and Quintron Corp. delivered 
,ucflrst production Beechcraft T-1A 
~~hawk training aircraft_ to t_he Air 
"Force in January. Beech will build 180 
Jayhliwks fo r the Tanker/Transport 
:rtainlng system program. 

e In January, Donald C. Fraser was 
.worn in·as deputy under secretary of 
defense tor Acq~isition, while Victor 
f'els was sworn in as director of De­
fense Research and Engineering. Dr. 
flels had been the director and depu­
W director of the Defense Advanced 
Re9earc'1 Projects Agency. Mr. Fraser 
was deputy director of Operational 
Test and Evaluation for Command, 
Control, Communications, and lntel­
HgenGe Systems. 

• An Air Force sergeant was sen­
tenced to thirty-eight years in prison 
In December after pleading guilty to 
charges of desertion, espionage, and 
conspiracy to commit espionage. 
Over a two-and-a-half year period at 
Tempelhof Central Airport AS, Ger­
marw, and Goodfellow AFB, Tex., Sgt. 
Jeffrey Carney reportedly copied clas­
sified documents and transferred 
lhem to agents of the East German 
government. 

• The.advanced fighter technology 
Integration (AFTl)/F-16 completed its 
600th flight test at Edwards AFB 
Calif., _ln January. The AFTI/F-16 pro~ 
gram IS run by the Flight Dynamics 
Dlre~torate, Wright Laboratory, Aero­
nautical Systems Division , and has 
aided the testing of advanced up­
gr:des for the multirole aircraft. 
M A~ F-16 ~uccessfully launched a 
H~venck _missile equipped with a 
rad:ghes Aircraft Co. millimeter-wave 
\lhfr

1 
seeker at an air defense unit 

Dec~ 8 target at Eglin AFB, Fla., in 

8 rahmber. After b~ing launched at 
searc~e of five mtles, the missile 
defan ed for and recognized the air 
llnd h~~ ~hnit. The missile guided to 
COmmuni e _targe! without tu rt her 
aJroratt. cation with the launching 

1 TRW ~asus ~elected in December the 
btillt by ~r-l~unched space booster, 
Provrde se r?ital Sciences Corp., to 
Defense t Ices for TRW's Space and 
P18<1eveio ector's spacecraft In the 
lla111 PebJment phase of SDIO's Bril-

• falwan es program. 
~Cl aooept~as signed a letter of offer 

11·Sao K' nee to purchase twelve 
1owa w . Alft amor armed scout 

r:o~ce 
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Where It 
Matt~rs 
Most. 

The_ FAA's safety respons­

ibilities cover almost <;very 

facet of aviation, including 

the certification of airer.aft, 

piloTS mechan ics, and those involved . in • aircraft 

manufacturing. 

Each year, our Flight Test Pilots, Airsp;i.ce System 

Inspection Pilots, and Aviation Safety Inspectors test 

aircraft, conduct over 300,000 

safety inspections, and evaluate 

the overall maintenance ·and 

_ av~onics programs of the air 

·carrier and general· aviation 

industries. 

The F.AA offers a wide range 

of opportunities at locations 

throughout the ,United Sta..tes which can enhance you~ 

experience and . advance your career. For · more fo­
formacion, send your, name and acl.dress on a postcard to:_ 

Federal Aviaaon Administration 

Mike Monroney Aeroha.utiGll Center 

MC80, Bo~ 25082 
Department AFl • 

Okl_ahoma City, OK 73125-4934 

Telephone:· (405) 680~4657 

~- U.S. Department of Transf')ortation 
., Federal Aviation Administration 

• Discover Today's FAA 
Eq~al Opportunity Employer 
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helicopters from the US in a deal 
worth $110 million. Deliveries will be­
gin in July 1993. 

• Greece joined the ranks of na­
tions that operate the CH-47D 
Chinook heavy-lift rotorcraft with its 
recent approval of a contract to mod­
ernize its fleet of helicopters. The 
modernization contract was signed in 
December. 

• The Martin Marietta-built Hellfire 
optimized missile system successful­
ly completed its first high-tempera­
tu re-environment ground launch test, 
scoring three direct hits in January. 
The missiles were fired at targets up 
to seven kilometers away. 

• Two engines in the second B-2 
aircraft suffered foreign object dam­
age during ground run tests in De­
cember. One engine had to be re­
placed. 

• The Dassault Aviation Rafale M01 
preproduction naval prototype began 
flight testing in December, joining its 
French Air Force Rafala counterpart 
in the test phase. The first flight lasted 
one hour, reaching a speed of Mach 
1.4 and an altitude of 42,000 feet. 

General Electric's Research and Development Center and GE Aircraft Engines' 
Advanced Engineering Technologies are using ENGINEOUS, a computerized design 
tool that runs other computerized design tools, to develop jet aircraft engine blades 
for optimal performance. The system can run "what if?" scenarios until the best 
design emerges. 

• The first of fifty-three Fairchild 
Aircraft C-268 twin turboprop sup­
port aircraft was delivered to the Na­
tional Guard Bureau at San Antonio, 
Tex., in January. Under the $235 mil­
lion contract, the firm must provide 
the rest of the aircraft over a five-year 
period. 

Purchases 
The Air Force awarded a $5.9 mil­

lion face-value increase to a firm 
fixed-price contract to General Elec­
tric for an engineering change pro-

posal for improved exhaust nozzle 
hinge design retrofit kits for the F101 • 
GE-102 engine used on the B-1 B. Ex­
pected completion : December 1993. 

The Air Force awarded a $39.9 mil­
lion face-value increase to a fixed­
price incentive fee contract to Doug­
las Aircraft Co., for advanced buy/ 
long lead for two of the eight autho­
rized Lot V C-17s. Expected comple­
tion : August 1994. 

The Navy awarded General Dynam­
ics-Westinghouse's Advanced Air-to­
Air Missile joint venture a $44 million 
increment to a cost plus incentive fee 
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contract for the demonstration and 
validation of the AAAM program. Ex• 
pected completion: February 1993. 

The Navy awarded General Eleotrie 
a $37 million modification to exercise 
an option to a firm fixed-price con• 
tract for the procurement of forty-two 
T64-GE-416A engines for the C/MH• 
53E helicopter. Expected compietlom 
March 1993. 

The Air Force awarded Boeing a 
$9.6 million face-value increase to a 
cost plus award fee contract for varJ• 
ous efforts for the Lightweight Exo• 
atmospheric Advanced Projectile, in• 
eluding a hover test at Edward_s_AFBl 
Calif., the purchase of add1tIona 
component hardware, and modifioa· 
tion of the test schedule fo r LEAP-3 
and LEAP-5. Expected completion: 
September 1992. . 

The Navy awarded General Elect['(;; 
a $270 million fixed-price inc~ntivi 
contract option for the production° 
five Aeg is weapon systems for thf 
Arleigh Burke-class destroyers ow: 
68, -69, -70, -71 , and -72. Expect 
completion : November 1995. 1 The Navy awarded McDonne 
Douglas a $98 million increment ~0

10
, 

advanced acquisition ~ontr~~-18 thirty-two F/A-18C and eight F waf 
aircraft for the Government of Ku 

4 Expected completion : June 199 ~p 
The Air Force award~d North r to 

$15 million face-value increase t fo 
cost plus incentive fee contrac aP 
integration of Mk. 84 ordnance ~pl 
bility into the B-2. Expected co 
tion: July 1994. 
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Another Open Letter To All AFA Members -.. ) 

popular New APA Member Beneji't Brings You A Full 50% Savings On Hotel Rates ---oe;ir AfA Membe r, 

I!. ced on the response to my last letter, the 
,1,, [' 

I Of Quest lnternationa s 50% hotel sav-

(/ // a11ailt1hle to )1011 at ti lit/I 50% diSCOUJJI! 
Just look at some of these namesl 

• Westins • Howard Jobnsons 
•Radissons k- , . . 

h\f:S must have been very appealrng. 

Hundreds of you sent in your AfA/ Quest 
!Iv nions. And you now have access to 

;ipPr 1 700 Que~t :iffili:i tecl hote ls , motels and 
()Vt( ' • T 
re ·orts at a full )0% of . 

(!tor those o/you who did enroll--read on. 
I've 1nc/11ded a .'ij}eClal note JUS/ for you.) 

I uncle rstancl that some of your travel 
plnos have t:lrn ~ged--:tncl now may be a 
1wner time to discuss Quest. Plus, sum ­
mer is right around the corner--ancl I thi nk 
you 'll be espedaJly. interested in Quest 's 
"0% hotel sa vmgs nght now! So, here are 
fi(l!ll<l Ques t liasics .. 

Why Would A Hotel Give 50% Offl 

Because eve!')' nigh t more than 35 of every 
JO() hotel rooms sit empty--that 's why! 

Look -- hoteb can easily see that letting 
11 $90.00 l'Oom go for $45 .00 is certa inl y 
IMter than nothing at all. After all , the 
$(Uff is already there. The restaurant has 
to be open. Why no t give Quest members 
11 deal to heir ensure o ccupancy levels 
fund profits1) are as high as possible1 In 
ru<1CS/li()1\ary times lik e this when hotels 
:ire fighting for business, Qu es t makes 
lllorc sense than ever. And there are over 
3,000.000 members looking to their Quest 
dlruGIOr)' for th e bes t deal on lodging . 

... ,hid Speaking Of "Tl,e Best Deal" 
Listen To What U.S. News & World 
Report Had To Say About Quest! 

" . .the ~ is available througb 
Quest fn tenu11/o11al, whose members 
pay$99ayear•andgeta 50%discount 
on available rooms at Holiday Inns 
Hi/tons and otber(s) . .. " • • 

'(Remcll]ber~lhrough AFA, you pay just $29.95) 

lJ'l,m's The AFA/Quest Connection? 

,T,he Air Foi ce Association ha s put to-
8~t t~r a • . • I I Inc s~eua c eal with Destinations, 
lot;• ~leSt s licensed a: sociation clistribu ­
in • •. 

nd because of AF A's interest and 
C11 J11:ern f • • 
tll • . 0 1 Its 1nembers (not to mention cir ~1ie . . ' 
g61 in • . :111d negotiating power). you 'I/ 
than /

0
' Jusr $29.95. That 's $70.00 less 

ie normal · 99.00 retail price! 

You'll n:c ,·, 
vmbo . 1 ci, 1:: }'om vcr)• ciwn person·1lly 

s~c, -AFA/Q . . • ff' . • ' 
4/~(d A u st a rn I1y membership 
Yf.lu ~lltonnI

1111.I n:newa ls arc sent and l>ilkid to 
I lU11t11IJ)1 y . , 

andi:u, yo f • 011 can cancel :my umc 
1101 fiilly .'.

I
r. ull }'ears· cnrollmcm fee huck if 

(• ' S,l11snec.1 Pl ' 'I) . •l.l!n 80,pa e . • . us, _ro11 receive y()11r 
11n lllore / • 1 ull-coklr dirct:tory with de1a.ils 

tan 1 .700 terrific Qu •st lnt11tions-

• Holiday Inns 
•Ma rriots 
•Hi/tons 

• Best Westerns 
• Sheratons 

... and more. Over 1, 700 hotels, condos 
& resorts--in hotb small & large cities! 

Plus, you' ll receive a brand-new, fully up­
dated directory, eve1y 90 days, at no extra cost. 
Other Quest members pay $6.00 for their direc­
t01y subscription, but through AFA, it's abso­
lu tely free. 

I Could Talk About Quest All Day, 
But Our Members Tell The Story Best! 

Here's what Brad & Ma1y Amerine of Bakers­
field, Ca li fornia , had to say about just one of 
their recent Quest experiences. 

,, We bad first class accommodations 
witb all !he nice 'little extras' that made 
our vacation so special. Tbe money we 
saved with Quest hougbt our family an 
extra special dinner .. .! ,, 

And listen to Arnold Krenn of Apollo Beach, 
Florida. A true "Doubting Thomas"--a/ first ... 

,, Sbortly ajierjoining Quest, J was planning 
a trip to Milwaukee, Wisconsin and decided 
to see fl Quest was for real. 

l !elephoned the Marc Plaza Hotel stat­
ing that I was a member of Quest. fitlly 
expecting a dif./1cult time to get a 10 or 15% 
reduced rate. I was in shock when they 
polite(y informed me that the rate for a 
single room was $80.00 and that the Quest 
rate was $40.00. 

I still had some doubt ahout this trans­
action and when I cbecked into the hotel, 
they informed me that the rate they bad 
quoted was incorrect. This confirm~d my 
suspicion--until they said the rate was 
$37.00 instead of the $40.00 quoted. ,, 

It's great to get this kind of feedback. And I 
want to thank these Quest members for letting us 
share their experiences with others. 

Now, after hearing these terrific stories ... you 
might be wondering, "what's the down -side ~ 
of Quest? What'., the catch?" l' 

.!i,, 
.:l 

The fa ct is, there isn '/ ,1 catch. Quest is a 
partnership. It requires cooperation on the pan 
of the hotel, Quest, and Quest's card-holders . 

Here 's the scoop ... Quest discounts are sub­
ject only to space availability. So, if a hotel is 
booked to--let's say, 85% occupancy, they may 
not honor the 50% rate. Remember though, 
011es1 bote!s wall! your busflwss. And on top of 
that, space ~ available the vast majority of the 
time, and your discount is a fu ll 50"Ai from their 
standard rntes 

Sign-up anytime--24 hours a clay, seven days 
a week. If you have questions, member service 
operators are on staff each weekday from 8 to 5, 
(Pacific). 

CALL 1-800-STAY-4-50 
Cl-800-782-9450) 

Be sure 10 11ive the operator AF A Accesi: 
#1890-11 to get the spetial $29.95 AFA 
rate. If you' d rather send a check, just use 
the order form below. 

Sin cerely, 

Randall E. Wilkinson 
President-Destinations, Inc. 

P.S. -- Rememher--your satisfaction is fully 
guaranteed. You 're entitled to all your 
money hack a t any time during tbe life of 
yourmemher~;bip if not.full 1satisfied Even 
on tbe last day! 

Also, get a second full sewice member­
ship for your ~po use. just $ 7. 

-- Special Notice To ~ 
Current AFA/Quest Members 

You'll notice from reading this letter that 
the number of Quest hotels has gone up 
from just over 1,500 to more than 1,700 
locations. Watch the ma il for your brand-
new fu lly-updated copy of Quest's hotel 
directory. You'll fi nd a vast selection of new 
locations, all available to you at 50%savings. 

And re member--your membership 
carries ;1 ful l money-back guarantee 
valid for it's full term. If you 're not 
comple te ly de lighted fo r any reason, 
simply send it back for a full refund. 

AFA/Quest Enrollment Form 
name 

address 

cily, stale, ,II' 

daytime phone ( ) 
SE.LE C 'r ONE 

0 
'. 

I l'le1.se add I $29.95 APA/Quest McmherShip ss fo,1. 

0 $36.95 APA/Quest M ·mhership siJc us 
-- including an additional spouse card 

spouse name 
M l!TIIO D OF PAYM EN T 

'

Cht.~·h dr,wn nn 1;.~. lunks only.: j 0 Here's my check NI rn.'tli1 curd"'""""''' welruuw. 

O Charge my Ovisa □ MIC □ Am/Ex 
ca ,d 11 

exp. -Lsigna/ure 

MAct. TH I S FOHM TO: 

AFA/Quest Offer, One Lake Aspen Park, 
P.O. Box 22800 Yakima, WA 98907-2800 

1-800-782-9450 
or, Jax this form to us at 509-452-3569 
-~AFAAccess # 1890-11 - -



Crises on the periphery become the 
main mission as the Alliance regroups 
and reorganizes. 

NATO's New Strate 

By Larry Grossman 

THE North Atlantic Treaty Orga­
nization, after a year of extreme 

turbulence, has moved out smartly 
to reshape its military. Now on tap 
is a smaller and lighter but fast­
moving, hard-punching, and free­
wheeling fighting force. 

Tactics, forces, deployments, and 
command structures are being re­
vamped to create a combat arm able 
to respond rapidly to local flare-ups 
and serve as a basis for a more 
robust defense. 

Helping to accelerate the NATO 
makeover is a new strategy state­
ment, signed by the sixteen Allies 
in November in Rome. The sixty­
paragraph do ument fir t fits 
type ince 1967 dropped NATO's 
focu on thwarting attack from the 
East. The main mission now is to 
manage small crises on NATO's 
periphery. 

The shift foreshadows major 
changes for NATO's 1.3-million­
strong defense structure. When the 
transformation is over, NATO's 
armed forces will bear little re­
semblance to the large , static force 
of past year . lt will be smaller­
perhaps fifty percent mailer-with 
far fewer nuclear weapons, divi-
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sions, wings, and American Gls. 
Readiness rates will be lower. No 
forward defense line will exist. 

Moreover, says President Bush, 
the new NATO will be "lean, agile, 
and unmatched in human and tech­
nological quality." It is a claim that 
military analysts view with re erva­
tions, given the range of uncertain­
ties facing the Alliance. 

The Rome document, titled "The 
Alliance's New Strategic Concept," 
marks a fundamental break with 
"Flexible Response," the strategy 
NATO formulated in the early 1960s 
and formally adopted in 1967. That 
trategy hinged on NATO's threat to 

deliberately escalate conventional 
combat to nuclear war, if that was 
needed to repel a Warsaw Pact at­
tack. NATO deployed its defenses 
far forward, and the Allies con­
ceded no territory, even for tactical 
reasons. 

Dealing with Dustups 
The Allies had been working on 

the new strategy since they declared 
a set of new defense principles at the 
London summit in 1990, but Flex­
ible Response suffered mortal 
shocks in 1991-the transformation 

The new NATO str 
w/11 continue to re 

advanced ground-a 
planes like this Torn 

IDS (interdlctor-strl~ 
the Ital/an Air 

shown in the ca 
flage paint scht 

sported in the Pe 
Gulf War. Even NA 
Rapid Reaction 

w/11 have a ma/Q 
compon 
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of former Warsaw Pact adversaries 
into friends, the outburst of ethnic 
warfare in Yugoslavia, and the de­
composition of the USSR. 

The new strategy document, say 
analysts, envisions employment of 
Allied forces for limited purposes . 
The blueprint anticipates sharp 
force reductions by the United 
States and its Western Allies in any 
event and scales down accordingly. 
It conforms to a plan, approved by 
the US and its Allies before the 
Rome summit, to remove eighty 
percent of the nuclear weapons in 
NATO's armory. 

"We have shifted from a strategy 
of immediate defense against a very 
large threat to a strategy of crisis 
management, " explained the 
Army's Gen. John R. Galvin, who 
serves as Supreme Allied Com­
mander Europe (SACEUR). 

General Galvin said that the point 
of the strategy is for the West to use 
its power "to bring down the level of 
confrontation in a crisis and to 
maintain the peace. " He implied 
that NATO forces will be geared pri­
marily to deal with dustups on 
NATO's borders, if they threaten to 
get out of hand. 

Radically different concepts of 
operations are inherent in the Rome 
strategy document. The most con-
picuous of the e ay NATO affairs 

experts, i that Alliance leaders will 
no longer as ign to pecific nations 
the re sponsibilities for defending 

specific sectors of a front. As a re­
sult Western force will no longer 
mai~tain a fixed in-place , linear 
defensive stance along cold war 
boundarie , where for years US 
gr und and air force and those of 
other NATO nations tood guard . 
Those boundaries have disap-
peared. . 

The new strategy calls for NATO 
nations to organize highly mobile, 
combined-arms, rapid-reaction 
units "able to respond to a wide 
range of eventualities, many of 
which are unforeseeable." 

Backing up this relatively small 
collection of ready military forces 
would be a larger group of in-place 
forces, which could be raised to 
higher readiness, and an enhanced 
Alliance abilit y to mobilize its rein­
forcements , reservists, and replace­
ment equipment in Europe and 
North America. 

Three "Pools" of Power 
That's the basic defense strategy. 

To support it , NATO is working 
hard to reorganize forces into three 
main categorie , or "pools," of mili­
tary power: 

• Reaction Forces, fast-moving 
units that would break down into 
two groups-the Immediate Reac­
tion Force and the Rapid Reaction 
Force-and account for seven per­
cent of NATO's projected troop 
strength. The Reaction Forces 
would maintain high levels of read-

Armed Irregular forces take positions in Tb/1/sl, Georgia, during clashes among 
warring factions In the republic. The breakup of the old Soviet empire, the outburst 
of ethnic war In Yugoslav/a, and national rivalries prompted NATO to abandon 
"Immediate defense" In favor of "crisis management." 
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i~ess. _Both would have grolJnd 
air umts. aq 

Plans call for the IRF, small bu 
yet of undetermined size to b l 
pared within seventy-tw~ hoirPr 
deploy a combat-ready fore: t 
5 000 tro<?ps anywhere With~ 
NATO territory. I 

The RRF would have rough! 
50,000 to 70 000 troop, at its d' 
posal and would be configure'd 1 

support the IRF or deploy indep t 
dently within a week anywhert 
the NATO area. The RRF Will 1 

multinational, containing Genna 
Dutch, Belgian, British, Italia: 
Spanish, Greek , US, and po sibl 
Turkish forces. The RRF will b 
commanded by ~ British three-st 
general and would be headqua 
tered in Germany. NATO will begi 
forming the RRF in April. 

• Main Defense Forces, loeat 
primarily in the central region 
which would comprise sixty-fiv 
percent of NATO force structu 
and center on seven corp - •ize 
ground forces and upporting aj 
power. Each corps would hav 
50,000 to 70,000 troops. 

Plans call for six of these corp 
be based within borders of the ol 
West Germany. All will be m'ultin 
tional. German officers will eo 
mand two of the corps, while U 
Belgian, and Dutch officers eac 
will command one. The sixth co 
based in western Germany will o 
erate under a combined Dani 
German staff. 

A seventh corps would be bas 
in what had been East German 
The 1990 reunification acco 
among East and West Germany, I 
US Britain France, and the for-m 
USSR forbids NATO operation 
that part of Germany. For that r 
son, the seventh corps will be excl 
sively German. . 

NATO believes that a maJor . 
tack would be preceded ~y co~: 
erable warning. The mam defe_ 
forces , therefore, would be held 1 
fairly low state of readiness . . 

• Augmentation Forces or re 
forcements , which would. cob 
principally from North Amen;

0 also from some of the larger 
pean allies. All 

Under present plans, the 
1 mentation Forces will accoun 
1 about twenty-eight perce~ur 

NATO's future force uuc ed 
These forces would be comP05 
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. e and reserve units , would 
~cu;ven more time than the 

u1re e to achieve a reasonable 
.. in fore d . d ..... of combat rea me . an 
el Jy heavily on US air- and 
uld rte reach the European the­
lift 0 

r. thening these three catego-
1ren~!ain General Galvin, will 
th:"rocus of NATO force plan-

g. 

certain Glamour•: 
gh more than mnety percent 

~O per onnel will be assigned 
h Main Defense Force and Aug­
n:ation Forces, estab!ishment of 

8 
multinational Reaction For~es 
enerated the greatest exc1te­f among mili tary leaders and 

:ntroop . Said Gener~! Galvin 
verybody wants to be m the Re­
·on Forces ." 

Thi group of forces which one 
AP planner concedes has "acer­

• glamour," will be much larger 
d mt1eh more capable than the 
,rent NATO quick-reaction unit, 
e Allied Command Europe (ACE) 
obile Force. 
''The ACE Mobile Force was 
d,af a show of force without a lot 

fighting capability," observes one 
Force planner at the Pentagon. 

ll'he Immediate Reaction Force 
ll have some teeth, so that, if it is 
rnmitted, there would be no 

iloubt in an aggressor's mind that we 
mean to fight. " 

The IRF will be defensive. Its air 
mponent, report USAF officers 

would likely comprise one or tw~ 
quadron of F-15 air-superiority 

Jishters. 
. "The Immediate Reaction Force 
~ not a strike force ," explained 

e~efal Galvin. "It's not an ex­
ped,_tionary force . Thi is a rein-
;xt~l" force , to be used within 

The sa • 
111 ~e 1s true of the larger, 
co~:e_heavrly eq~ipped RRF. It i 
Ol)era?able lha_t II could be used in 
lbemb'00 outside Europe if NATO 
fash . e:rs agree to employ it in that 
\\'outdo;~ Such ~ step however 
r~pe 's nerk a _radical change in Eu­

A'to · gative at t itude toward 
OPeniti~:volvement in "out-of-area" 

l'he Ra . "d . 
liave a rn .P1 _Reaction Force will 
'llld :A.ir ior au· component. NATO 
l.uftwarre 0~_e official say that a 
~ll O icer would command 
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Multinationalism-as seen in the joint German-British-Italian-Spanish development 
of the European Fighter Aircraft-will be the watchword for the new NATO. Six 
multinational corps of 50,000 to 70,000 troops, the bulk of the Main Defense Forces, 
wll/ be based within the borders of the former West German state. 

the RRF's air component and that 
this force would have, in the words 
of one Air Force planner, "the offen­
sive punch necessary to fight and 
win." 

He says that, in addition to a large 
complement of modern air-superi­
ori t y fighters, the air component 
would have a multinational force of 
hard-hitting ground-attack planes: 
F-16 multirole fighters, F-15E dual­
mission fighters, Tornado GR Mk. I 
attack aircraft, and GR Mk. 5/7 Har­
rier jump jets , among other air-to­
ground systems. 

Following FOFA 
Exactly how such an offensive air 

component would be employed re­
mains unclear. In 1984, the Alliance 
formally adopted the concept of 
"Follow-On Forces Attack ," or 
FOFA. General Galvin says FOFA 
was designed to break the mass and 
tempo of a numerically superior 
and technologically inferior enemy 
before engagement in a close-in 
ground battle. 

Following the rapid demise of the 
Warsaw Pact, the pullback of the 
Soviet tank threat, and the evapora­
tion of clear lines of defense in Eu­
rope, Alliance officers recrafted 
FOFA into a more flexible concept 
called "Joint Precision Interdic­
tion." NATO officers continue to 
study interdiction and ways to carry 
it out in Europe. 

General Galvin's comments sug-

gest that he believes NATO's units 
must be flexible and able to operate 
with a minimum of specific prepara­
tion for set-piece battles. Current 
NATO plans, say USAF officers in 
Washington, call for RRF aircraft to 
"chop" to various NATO subordi­
nate commands in event of a crisis . 

Gen. Robert Oaks, the command­
er in chief of US Air Forces in Eu­
rope (USAFE), reports that the Air 
Force will continue to deploy a large 
force of F-15 air-superiority fighters 
at Bitburg AB, Germany, and at 
Soesterberg AB, the Netherlands , 
to help provide an integrated air de­
fense. In addition, he says, the Air 
Force will continue to base some 
F-16s in Europe and , probably, 
some F-4G Wild Weasels at Spang­
dahlem AB , Germany. 

General Oaks added that the re­
maining aircraft deploying in Eu­
rope will be "geographically bal­
anced" and "mission-balanced." 

General Galvin has formed a new 
Reaction Forces planning staff, 
commanded by a German three-star 
general. The position will rotate to 
officers from other Alliance nations. 
Though this staff is based at Su­
preme Headquarters Allied Powers 
Europe (SHAPE) in Mons , Bel­
gium, it is separate from the regular 
SHAPE staff. The commander of 
the planning staff answers to the 
SACEUR, rather than to the 
SHAPE Chief of Staff. 

The SACEUR also formed a new 
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air planning staff for the NATO Re­
action Force . lt i commanded by_a 
three- tar Luftwaffe general and 1s 
located at Rheindahlem, Germany. 
The commander is re pon ibl~ f~r 
en uring readine of the RRF_ air 
components . He ha· no operational 
control of the aircraft. 

Attending to Resupply 
One topic that need • immediate 

attention i the new demand that the 
Rapid Reaction Force will create for 
NATO re upply, lift capabilitie , 
and air-to-air refueling. 

"The whole i ue of resupply has 
to be rethought." says one Air 
Force officer who spent four years 
with USAFE. "In the past, we pre­
po itioned logi tic . Well , it ' p_re!tY 
hard to have prepositioned log1 tic 
and weapon if you don ' t know 
where you are going to fight. ' 

NATO planner think aircraft 
might be f reed to operate fro!11 
bare ba e more frequently. Ava,1-
ability of fuel ammunition ~nd 
pare will affect NATO I?lanmng. 

The Per ian Gulf War which Gen­
eral Galvin view a a trove of 
le on for NATO planners e tab­
Ii hed that it took thirty-two C- 14_1 
flight to move the 515 ton of muni­
tion fuel , and cargo and the 527 
per onnel needed to upport one 
quadron of eighteen F- I 6 for thr~e 

week at Al Kha1j , a 'bare" ba em 
the ea tern province of Saudi Arabia. 

By almo t all e timate ·, the pro -

pect of nuclear war in Eurol?e ~as 
declined almost to the vamshmg 
point. The Alliance ha_ topP.ed 
short of declaring a policy of no 
first use" ofnuclear ~rm • ~~t not by 
much. NATO's official positton now 
is that nuclear weapons are re,~ 
garded as "weapons of last resort. 

Accordingly, NATO's nuclear 
stockpile is being reduced:.The US 
will keep in Europ_e only a modest , 
tactical nuclear air-delivered _cap~­
b"lity" said General Oak . This will 
b~ d~ne by continuing_ to ba~e 
USAFE dual-capable aircraft m 
Great Britain and in Germany. 

For the time being, the US tac­
tical nuclear arsenal will consist 
solely of gravity bomb droppe~ 
from dual-capable aircraft. Th~ Air 
Force, at the order of Pre 1de_nt 
Bush canceled development ot: its 
short~range attack missile-tactical 
(SRAM-T). . 

Without question, the new NATO 
strategy document implie a ub­
stantial reduction in the number of 
Alliance troops under arms and on 
alert. 

Existing plans call for the number 
of Allied troops in central Europe to 
drop during the next five year -
from 1.35 million in 1990 to 1.05 
million. Half of that cut will come 
from withdrawals of US forces . 

The Allies have also reacted _to 
the disintegration of the Soviet 
threat by trimming forces. Fran~e, 
for example, plans to reduce its 

NATO ks a smaller, /lghter, but hard-punching force. British soldiers, such as 
see atrol In Germany, will play a key role In the RRF, which ls to be 

thes::,:~cied by a British th~ee-star genera/. Gen. John Galvin, NATO S~preme 
~~~mander, says that "everybody wants to be In the Reaction Forces. 
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pre ence in i?e ~er_many b¥ fifty 
percent. Belgium ,s m the mid t of 
moving home eight~-five percent of 
all Belgian troop m Germany. ln 
September Canaqa announced it 
would clo e its two German base -.. 
Lahr and Baden-Sollingen-by 
1995 and cut the number of its sot. 
diers and flyers in Europe from 
6 600 to 1,100. 

' General Galvin ay that th.e 
twenty-two NATO ground ·~ rce di, 
vi ion garrisoned in the central re­
gion in 1991 will be reduced to about 
fifteen by 1995. Tactical aircraft 

quadron will drop from ninety to 
fifty-three. 

"We can afford under the new 
strategy to do that because we are 
going to have a lot mo_re warning 
time," the SACEUR said. 

How Low Should It Go? 
The slimmed-down Alliance 

force structure coincides with the 
intentions of the Bush Admini lra 
tion which plans to reduce by mo 
than one-half the 320,000 troops it 
stationed in Europe at the height 
the cold war. 

The troop number is now down t 
about 260,000. Plan call for cutti 
US conventional force t 150, 
by the tart of Fi cal 1995. The 
plans predated the mo t recent d 
fen e budget reduction impo edb 
the White House. ome in Co 
gre , moreo~er conti~ue to pr 
for an Amencan contingent ef 
more than 75,000. Under cur_ren 
approved plans , USAFE will 8 

combat strength redu~ed f~om 
cold war high of nearly mne w_,ng 
a tow of about three to four wtn8 

1995. h t l 
General Oak beli ve t a 

planned force i about a low ah 
U bould go. "Our intere t a 
been well erved , an~ _now w~, 
cutting the ante igntficantlY, 
aid, "but you till h.~ve to ante 

to stay in the game. . ns 
By the time the reductl~ h 

ompleted, ~SAFE. wi:~ttl 
elude 17th Air F?r~e ,n d t61h 
3d Air Force in Bntatn ao •11 h 

. ope w1 
For em outhem u~ -~craft 
lo t sixty percen~ of it a~nnel­
forty percent of ti pers . 3d 

El ewhere, the A~rnY !y hi> 
mored Division is on ,t w 

0
• 0al 

On January. I 7. t h,~ which I 
"Spearhead D1v1s1on. let al 
1955 had waited for a ov 
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the Fulda Gap, began the trip back 
at the US. On the same day the 
~rJJly's 8th Infantry Division (Mech-

·zed) also began to disperse. The 
all~ Armor~~ Division ai:id 3d l~­
:s trY Division (Mechamzed) will 
a~ain in Germany as the two 

ITs divisions under V Corps com-

111and. . . 
The Army 1s shootmg for a reduc-

. n in its Europe-based troop 
1~~ength from 213,000 to 92,000 by 
October 1995. . _ 

The Sixth Fleet, with a earner 
battle group and _amphibious i:eady 
group i? the M~diterranean, will re-

ain virtually mtact. 
Pl What's left of NATO forces on the 
Continent is likely to be better 
equipped, overall than before. That 
could well be the result of the Con­
ventional Force~ in Eur_ore (CFE) 
n-eaty. Under its provisions, the 
US. Germany, and the Netherlands 
.are permitted to hand over tanks, 
artillery and other types of equip­
ment to NATO Allies, who will then 
de troy older equipment and bring 
the We t' totals under the CFE 
ceiling . 

The Gulf War caused massive, eastward redeployment of Europe-based NATO 
fighters such as this RAF GR Mk. 1 Tornado, shown with its mission markings. With 
US Air Forces In Europe and other NATO nations' air forces awaiting major 
reductions, fewer aircraft will be available for such missions. 

Under this system of weapon 
"cascading," Norway, Denmark, 
Portugal , Spain, Greece, and Tur­
key will receive about 2,000 US 
M60 main battle tanks, 180 artillery 
CUbe , and some 600 armored com­
bat vehicles. 

blmmlng NATO's Command 
ltructure 

Senior military leaders have be­
gun to slim down the Western 
allian0e's top-heavy command 
lructure. For starters NATO is 
llminating one of its three basic 
mbat commands. 
Tbe Alliance will keep Allied 

G jl_lland Europe, with Gen. John 
1 v,n a Supreme Allied Com­

lllan:er Europe and Allied Com­
:e Atlantic with Adm. Leon 
/ a Supreme AIUed Com­

ee~r A~lantic. However NATO 
ie_ct ba t December to di band 
artereodm!lland . C~annel head­

ded b in Britain and com­
Jock Syl the RoyaJ Navy' Adm. 

ater. 

That move, in turn, prompted 
NATO leaders to reassign and re­
organize British and Norwegian air, 
land, and naval forces in a new 
grouping, Allied Forces Northwest. 
It will be one of General Galvin's 
major subordinate commands. It 
will control operations in Britain, 
Norway, the North Sea, the Chan­
nel, and the Baltic approaches. 

The SACEUR will also hold on to 
his other major subordinate com­
mands: Allied Forces Central Eu­
rope, based in the Netherlands and 
commanded by a German four-star 
general, and Allied Forces Southern 
Europe, based in Italy and headed 
by a US admiral. 

Within AFCENT, however, five 
primary subcommands have been 
reorganized into two entities: Air 
Forces Central Europe and Land 
Forces Central Europe. 

The AIRCENT structure, to be 
based at Ramstein AB, Germany, 
will combine the old 2d Allied Tac­
tical Air Force and 4th Allied Tac­
tical Air Force. The expectation in 
early 1992 was that General Oaks 
would be named AIRCENT com­
mander. 

With their adoption of the new 
strategy, NATO leaders formally ac-

Grossman . . . . . 
rot Mlllta ' ~ free-lance wnter ,n Washington, D. C., is a former associate 
ic~ Com:: orum_ Magazine and staff member of the House Armed 

ald 199?(e_e. Hts most recent article for A1R FORCE Magazine was 
in the January 1992 issue. 
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knowledged the death of the War­
saw Pact and of the threat posed for 
four decades by the Red Army. 
"The monolithic, massive, and po­
tentially immediate threat the Al­
liance faced in the past has now dis­
appeared," a senior NATO official 
said at the Rome summit. 

No one knows for certain what will 
emerge from the rubble of the for­
mer Soviet empire. Even after full 
implementation of the CFE Treaty, 
the Russian Federation will maintain 
the largest armed force in Europe, 
unless Moscow unilaterally reduces 
its military forces even further. 

In addition, Alliance members 
see great risks in eastern Europe's 
smoldering nationalistic and ethnic 
conflicts. "We are still living in a 
very rapidly changing security en­
vironment," says one NATO offi­
cial. "There is a greater chance of 
lesser crises arising unexpectedly." 

Although they agreed in Rome 
to the new strategic framework, 
NATO leaders left many major is­
sues unresolved. Many of these 
problems and questions are to be 
addressed during the coming year in 
the so-called Defense Planning 
Questionnaire (DPQ) process. The 
1992 DPQ, prepared in consultation 
with the forces ofall NATO nations, 
is expected to resolve many spe­
cific problems. "DPQ 1992 may be 
NATO's most important document 
in the Alliance's four decades," says 
one NATO expert in the US Army. ■ 
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Outfitted with their LASTE upgrade, the 
A-10s show their stuff at the TAC 
weapons meet. 

The Warthog 
Round at Gunstno~ 

A FTER de cending out of an 
azure ky, an A- IO approached 

the "enemy" tank at low level, re­
lea ed a single BDU-33 practice 
bomb and pulled away hard. Spec­
tators watching the action on video 
aw the bomb plummet toward the 

target and vanish. Suddenly, smoke 
bur t upward from the barrel of the 
tank. 

The vehicle was not returning 
fire. It only eemed that way be­
cau e the bomb actually lid down 
the barrel-it opening wa the aim­
poi n t-a nd detonated pewing 
smoke. 

It wa neither the first nor the la t 
time that an A-10 crew participating 
in Gunsmoke ' 91 performed thi 
feat of bombing virtuo ity. it hap­
pened everal time hinting at the 
proficiency that aircrew displayed 
throughout the conte t late la t year 
at Nelli AFB Nev. One A-10 unit 
won the overall competition. Two 
other fini hed in the top even . 
Four of the five pilot with highe t 
individual score flew A-10 . 

The biennial air-to-ground gun­
nery meet is no turkey hoot. Tac­
tical Air Command u e it a a two­
year lab to evaluate technologie 
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By Frank Oliveri, Associate Editor 

te ting, training, and analy i . Said 
Maj. Gen. Billy McCoy, command­
er of the Fighter Weapon Center at 
Nelli , "Gun moke i an affirmation 
of what you train toward and what 
you expect to get out of the inve t­
ment in training and sy tern . " 

Gunsmoke '91 howca ed four­
teen of the Air Force' active-duty 
Guard, and Re erve fighter unit , 
including the fir t F-15E and F-111 
units ever to participate. 

Top honor went to an A-10 crew 
of the 175th Tactical Fighter Group, 
Maryland ANG. Other A-10 crew 
fini hed fifth and eventh. Unit fly­
ing F-16 fini hed econd third, 
fourth , sixth, ninth , and tenth . The 
F-ISE unit placed eighth. Two A-7 
teams came in eleventh and twelfth. 
Unit from F-111 wing fini hed 
thirteenth and fourteenth. 

Gulf War veteran a 
winner of the le 

bombing segment of 
competition ea 

Jeffery Gingras gets 
mm rounds for his II 
during Gunsmoke ' 

The L.ow•AltHude Safe 
and Targeting Enhan 
ment system made 
A-10 a fo rmidable fl 
this year after seve 

years of having dlfflcll 
cracking the top ft 
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Participating Units, Gunsmoke 1991 

Unit Base 

363d Fighter Wing Shaw AFB, S. C. 

Aircraft 
F-16 
F-16 
F-16 
F-16 
F-16 
F-16 
A-10 
A-10 
A-10 

188th Tactical Fighter Group 
944th Tactical Fighter Group 
432d Fighter Wing 

Fort Smith MAP, Ark. 
Luke AFB, Ariz. 

86th Fighter Wing 
Misawa AB, Japan 
Ramstein AB, Germany 

388th Fighter Wing Hill AFB, Utah 
175th Tactical Fighter Group 
442d Tactical Fighter Wing 
354th Fighter Wing 
150th Tactical Fighter Group 
121st Tactical Fighter Wing 
27th Fighter Wing 

Baltimore, Md. 
Richards-Gebaur AFB, Mo. 
Myrtle Beach AFB, S. C. 
Kirtland AFB, N. M. 
Rickenbacker ANGB, Ohio 
Cannon AFB, N. M. 

A-7 
A-7 
F-111 
F-111 
F-15E 

20th Fighter Wing 
4th Wing 

RAF Upper Heyford, UK 
Seymour Johnson AFB, N. C. 

The "Top Gun" award for best in­
dividual pilot performance went to 
Lt. Col. Roger Disrud, an AFRES 
A-10 pilot with the 442d Tactical 
Fighter Wing, based at Richards­
Gebaur AFB, Mo. Colonel Disrud 
edged out-by one point-Lt. Col. 
Ronald Ball, an A-10 pilot with the 
175th TFG. The winner racked up a 
perfect score on his final run. 

The 121st Tactical Fighter Wing, 
an ANG A-7D unit based at Ricken­
backer ANGB, Ohio, won honors 
as the overall top maintenance 
team. 

A Lift from Technology 
High-technology upgrades in 

older aircraft brought major 
changes to the 1991 competition, 
which spanned thirteen days last 
October. The A-1 Os were the clear 
beneficiaries. The strong showing 
by the "Warthogs" stemmed from 
the addition of the Low-Altitude 
Safety and Targeting Enhancement 
(LASTE) system. In Gunsmoke 
1989, before A~lOs had received 
LASTE equipment, A-10 units had 
a hard time cracking the top ten. 

The LASTE system, an integrat­
ed computer and software package 
developed by General Electric, 
gives the A-10 enhanced accuracy 
for gunnery and bombing. LASTE 
shows a continuously computed im­
pact point on the pilot's head-up dis­
play. The system also senses when 
the aircraft gets too close to the 
ground and warns the pilot. 

The A-10 also benefited from its 
lack of speed, compared to newer 
Air Force fighters. Faster airplanes 
-most notably the F-16 and F-15E 
-have less time to stabilize the pip-
per and study approach problems 
before releasing bombs. In addi­
tion, the speed of the faster aircraft 
magnifies each small targeting mis­
cue. 

The Gunsmoke competition fea­
tures three bombing profiles. Profile 
I tests the pilot's ability to drop six 
BDU-33 bombs from three dive 
bomb angles, twice at each angle. 
Each participating fighter must also 
complete low-angle strafe passes, 
expending 100 rounds per sortie. 
The F-111 and the F-15E do not 
mount a machine gun and therefore 

do not participate. The low 
strafe does not contrib ·a 
team's overall score . Ute 

In Profile II, the crew rn k 
passes each in "IQw-an a es . 
drag ' "low-angle, high dr&lel, 
"low-level bomb. " The cag, 
pends six bombs per sorti'e~ew 
• • 1 and m a tactlca pop-up patter 
angle strafe passes are flo:· 

Profile III challenges ere/· 
a low-level navigation route .8 to 
h. ~ · ln t s 1p 1ormatlons. The route e d 

the delivery of two BDU-50 p n 
bombs. The navigation Port' 
the contest consists of five ga;o 
least o_ne aircraft in the two~ 
formation _must pa~s through 
gate. Maximum altitude is 500 
on these missions. 

Co~trary to ~xpectations, eom 
exp~nence gamed by pilots in 
erahon Desert Storm did not 
dividends in Gunsmoke. Gen 
McCoy said that a Desert St.ol'lll; 
lot, fresh from an intense eye! 
dropping bombs, would have 
advantage. However, he not 
"training is perishable." 

He went on, "The kid who 
twice a day every day over the 
for six weeks, at the end . . . sho 
be pretty darn good. If he doe 
fly again for the next month , 
that precision will disappear." 

Pilots undergo intense tr.ai 
once they know they are to take 
in Gunsmoke. After the fine-t 
is done, most pilots agree that c 

"When we started testing that air­
plane here about a year ago," re­
called General McCoy, "we knew 
then that the A-10 would be a formi­
dable foe in Gunsmoke." 

d I th• 
F-16 units grabbed six of the top ten overall spots this year and dominate ,;e Gr.I 
navigation segment. The Global Positioning System, a stellar performer Inf this 
War, received much of the credit. The absent ''T" In the unit designation ° 
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aircraft Is indicative of USAF's sweeping reorganization. 

M rch 1 • 
AIR FORCE Magazine / a 

·ence will have little im­
"'e outco~e. !~ fact some 

P th 
'"'W imdantles between awl" .. 

St0 rm and the co~pet1t1on. 
who took that view ~as 

e l'ferY Gingras, an A-10 pilot 
,Je 354th F W, Myrtle Beach 
li~ c. and a Desert Storm 

1 

• 's nothing really tactical 
ere 11 " h l • d rhiS at a _e ~ a,1.me • 
t ke is an exercise m refin­

o,.,eapons delivery skills . As 
urn . ' Desert Storm goes, its your 
hoot [the enemy) and_ kill him 
your ordnance on said target 

PtheY sho~t at y~u .. So what 
would d~ _is op~i~1~e your 
off capability, mm1!111ze your 
while at the same time ensur­
curacy. '' 
rain Gingras said that the 

~ould not normally be able to 
otil some of the missions prac­
ip Gunsmoke. For example, 
of the low-level bombing runs 

d be too low for the A-10 to 
it regular bomb load. 
·sdoes give you the capability 
pping bombs better," he said. 
1 now I think I'm at the peak of 
mb dropping [ability]." 

unsmoke's mission evaluators 
y examine how the crews per­

in the navigation portion of the 
t; they think it is important to 
yze how well single-seat aircraft 
rm in comparison to two-seat 

raft. 
nventional wisdom holds that 

seat planes like the F-111 and 
F~15E would fare better in 
make because there is a sec­

pair of eyes to help spot way­
IS and landmarks. However, 
e dual-seaters performed well , 
s of single-seat F-16s took the 
four individual spots in naviga­
~ttack. This result, said USAF 
taJs can be attributed in large 
to the connection of the F-16 to 

Nav~tar Global Positioning Sy -
1 :,Vhtch helps pinpoint a fighter 's 
.~ton . The GPS network got rave 
ew • s tn Desert Storm. 

\ Disadvantage 

l.e F-t5E and the F-111 spe­
tze ' dea tn ~~opping heavy laser-

ed t munitions. Some pilot indi­
be ~at, While they were pleased 
Jle:~~luded in the Gunsmoke 
bs thon , ~rapping small dumb 

really 1sn 't their forte. 
'Oft 
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The judges (note background) are omnipresent at Nellis AFB, Nev., during Gun­
smoke. Because these competitions are so stringent, USAF knew the capabilities of 
Its weapons, so it was not surprised by their performance in the Gulf War. 
Knowledge gleaned in Desert Storm w/11 help Gunsmoke become more realistic. 

"We're at a little bit of a disad­
vantage because the competition 
doesn't reflect our wartime mis­
sion," said Capt. Jim Gunn, an 
F-111D Weapon System Officer 
with the 27th FW, Cannon AFB, 
N.M. 

Gunsmoke "reflects the wartime 
mission of some of the planes, but 
this is the kind of stuff that really we 
wouldn't practice for a war. We'd fly 
at night. We'd love to have a com­
petition with some night events, 
with some radar events dropping on 
blind targets." 

On the surface, it would seem that 
the F-15E, probably the most ad­
vanced fighter at the meet, would 
enjoy a huge advantage over other 
aircraft. Capt. Tim Bennett, an 
F-15E pilot and Desert Storm veter­
an, said things aren't always what 
they seem. 

"We don't really have an advan­
tage," he said. "The aircraft is ... 
not designed to [drop] these type of 
BDU-33 practice bombs. It drops 
heavies pretty well, but its bread 
and butter is dropping laser-guided 
bombs. It can carry a lot of them a 
long way." 

Captain Bennett noted that other 
aircraft perform dive and delivery 
better than the F-15E. This, he said, 
is because the aircraft has not been 
around long enough for technicians 
to make the kinds of software 
changes that will bring the Eagle up 
to parity with the older models. 

In actual combat in the Persian 
Gulf War, however, software prob­
lems didn't prevent Captain Ben­
nett and his weapons specialist, 
Capt. Dan Bakke, from obliterating 
a Soviet-built Iraqi Hind helicopter 
in midair with a 2,000-pound, laser­
guided bomb. 

The Hind was one of four that was 
harassing US special operations 
troops on the ground in Iraq. Cap­
tain Bennett and his wingman were 
vectored to the area by an AWACS 
unit. After they finally got under the 
weather at 1,500 feet, AAA fire be­
gan to pick up. Captain Bennett ob­
served the helicopters landing inter­
mittently, dropping off troops, and 
then moving on again. Captains 
Bennett and Bakke decided to drop 
a 2,000-pound bomb to kill a heli­
copter on the ground and its troops. 
Then Captain Bennett would lock 
an AIM-9 missile on a helicopter ifit 
took off. 

"We let the bomb go, and the 
bomb was sailing through the air," 
Captain Bennett said. "Right at that 
time, I'm sitting there waiting for 
the helicopter to come up, and if it 
comes up I'm going to hit it with my 
AIM-9. Well, as he comes up and 
starts moving-at that time I'm 
thinking there is no way . . . the 
bomb is going to make it-I uncage 
the AIM-9. I'm getting ready to 
shoot it, and a little bit later-I'm 
just waiting to get in range-the 
bomb comes right into the field of 
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view, right into the top of the chop­
per, and blows it all to hell ." 

The Importance of Maintenance 
In Gun moke the maintenance 

competition i based on points for 
aircraft appearance , maintenance 
practices aircraft pe rformance, 
and military appea rance. Each 
maintenance team mu t ervice five 
aircraft, with four taking part and 
one on standby should there be 
some mechanical failure that re­
moves an aircraft from service. 

Maintenance plays a huge role in 
the success or failure of a unit in the 
competition. Competing ground 
crews sweat their way through nu­
merous loading and checking proce­
dures , and judges scrutinize their 
every move. 

"As far as the competition goes, 
we ' re looking at accuracy and 
peed , [avo id ing] mi ta ke a nd 

[doing] it as quickly and proficiently 
as po ible," said SMSgt. Kev in 
Jozwiak of the 4th Wing based at 
Seymour Johnson AFB, N . C. 

A maintainer works on a 432d FW F-16 after Its long trip from Misawa AB, Japan, 
Such meticulous attention to detail helped the 121st TFW (ANG) from Rlckenback 
ANGB, Ohio, win this year's maintenance round. ANG and ~FRES units frequently 
stand out at competitions like Gunsmoke because of experience and unit cohes/ 

Ground crews were required to 
perform the so-called integrated 
combat turn, which requires servic-

ing the aircraft plu providing fuel 
liquid oxygen, oil and other flu id 
In addition, Gunsmoke has a bomb 
loading competition. Sergeant Joz­
wiak said that Desert Storm helped 
his crew in proficiency and tech-
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Category Best Team 
(The aircrew team in each category that receives the highest 

number of total points on Profiles I, II, and Ill) 

Aircraft 

A-10 
F-16 
F-15E 
A-7 
F-111 

Unit 

175th TFG (ANG), Baltimore, Md. 
944th TFG (AFRES). Luke AFB, Ariz. 
4th Wing , Seymour Johnson AFB, N. C. 
150th TFG (ANG), Kirtland AFB, N. M. 
20th FW, RAF Upper Heyford, U. K. 

Category Best Aircrew 
(The individual aircrew that receives the hightest total number of 

points on Profi les I, II , and Ill) 

Winner Unit 

Maj . David Walker 150th TFG (ANG) 
Kirtland AFB, N. M. 

Lt. Col. Roger Disrud 442d TFW (AFRES) 
Richards-Gebaur AFB, Mo. 

Capt. Steven Kwast 4th Wing 
Capt. Reno Pelletier Seymour Johnson AFB, N. C. 
Lt. James Wilkey 944th TFG (AFRES) 

Luke AFB, Ariz. 
Maj. John Gibbons 27th FW 
Capt. James Shane Cannon AFB, N. M. 

Arrival Competition 
(The team that arrives closest to its scheduled time) 

27th FW, Cannon AFB, N. M. 

Aircraft 

A-7 

A-10 

F-15E 

F-16 

F-111 

nique. He added, however, that 
and his cr~wmates had been wo 
ing twelve to fourteen hours a day 
prepare their F-15 E for the com 
tion. 

TSgt. Mark Proffitt of the 
Wing said the competition requi 
that "the book" be followed clo 

"It's a lot different when you 
working in a combat situation," 
said. "This [competition] i 
signed so that you use a bMk 
every step. Go by the ru le exire 
Not to say we didn' t go by the rul 
[in Desert Storm], but there's a lot 
things that we did over there t 
you can't do here." 

Older aircraft obviously ne 
greater care. Crews handling 
A-7 and F-111 fighters faced an 
hill battle to keep the aircraft co 
bat ready. Said SSgt. Mike Cor 
of the 27th Fighter Wing , "If 
can't win the competition, we 
least want to beat the other F· 
unit." 

No Surprise . 
The Air Force expressed hi 

surprise following its overw~el~ 
success in Desert Storm, noung 
all its tactics and many of the 

1 terns used by ground-attack figh 
in the Gulf War had been lhorout 
tested over the years , frequent r 
competitions like Gu nsmok\ 

"We already knew high-tee C 
terns worked , ' Genera l M\ 
said. "The fact that we went 
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d were able to applr al~ that 
b ve been no surpnse. 
~neia l further noted. th~t 

e ~lots bad directly or md1-
~earned from Gunsm_ok~ , 

Y de cribed a an exercise m 
being the technology of [an] 

e e to give . .. a release solu­
d fi ring solution o that the 

: st ef weapon comes off that 
and precisely goe down 

rm " it the target. 
re ult of Desert Storm offi ­

:ave begun changi n~ Gun­
e-. Some say that the Air F?rce 
dd the dropping o~ I~ er-guided 

Gunsmoke 1991 Winners 

Award 

Top Team (meet winner) 

Top Gun 

Top Crew Chief 

Top Maintenance Team 

Top Weapons Load Team 

Winner 

175th TFG (ANG) 
Baltimore, Md. 
Lt. Col. Roger Disrud 
442d TFW (AFRES) 
Richards-Gebaur AFB, Mo. 
SSgt. Jerry Rose 
944th TFG (AFAES) 
Luke AFB, Ariz. 
121st TFW (ANG) 
Rickenbacker ANGB, Ohio 
442d TFW (AFRES) 
Richards-Gebaur AFB, Mo. 

Score 
(possible points) 

8,524 (10,000) 

2,203 (2,500) 

3,592 (4,000) 

2,990 (3,000) 

b 10 the compet1t1on. Today, 
"dumb" bombs are used . This 
ge- would add considerable 

Individual Top Gun Winners 

' ring Desert Storm, l!SAF had 
1 uccess in uppress1ng radar­
ed suiface-to-air mis ile bu( 

~learned how dangerous anti­
raft artillery fire can be. The 
threat was felt most keenly by 

Royal Air Force, which lost sev­
Tornado fighters on low-level 
ions. The US Air Force 

'tched to attacking from medium 
de. 

We'd gone along a pretty long 
e without a war, and with the 

vances in technology, everybody 
lly considered the heaviest 
at was going to be SAMs," said 
lain Bennett. Therefore, stay­
low was going to be the order of 
day. 

Event 

Strafe 

Navigation Attack 

High-Altitude Dive Bomb 

Dive Bomb 

Low-Angle, Low-Drag Bomb 

Low-Angle, High-Drag Bomb 

Level Bomb 

r,sea com 
:,:/cared ,t~ted for the first time In 1991, as did F·111s. PIiots of these aircraft 

Winner 

Maj. Robert Tarter 
442d TFW (AFRES) 
Richards-Gebaur AFB, Mo. 
Capt. Christian Peloza 
363d FW 
Shaw AFB, S. C. 
Maj. Mike Clemovitz 
944th TFG (AFRES) 
Luke AFB, Ariz. 
Maj. Robert Tarter 
442d TFW (AFRES) 
Richards-Gebaur AFB, Mo. 
Capt: Jeffery Gingras 
354th FW 
Myrtle Beach AFB, S. C. 
Lt. Col. Ronald Ball 
175th TFG (ANG) 
Baltimore, Md. 

Capt. Jeffery Gingras 
354th FW 
Myrtle Beach AFB, S. C. 

Score 
(possible points) 

99.50 (100) 

1,784 (1,800) 

"If it's at night and you can use 
electronic countermeasures and 
other things like that, you can defeat 
SAMs. The bad news is the AAA. 
No countermeasures are going to 
stop a guy from shooting in the air, 
and if they shoot enough, the 'Gold­
en BB' is going to get you at some 
point." 

As a result, the Air Force gave 
to Gunsmoke '91 a new, medium­
altitude-profile mission, whereas all 
previous competitions had concen­
trated on the low-level mission. 

Iii \ led to b~ While dropping small, dumb bombs Is not their forte, they were 
fvru,9 com Included. One F-111 Weapon Systems Officer expressed a desire to fly 

Al(t Petltfons at night or against bllnd targets with laser-guided weapons. 

The idea, said General McCoy, is 
to show the pilots that "you're not 
always going to have to go in right on 
the treetops , re lease at low altitude 
or for a quick pop and del ivery. 
We_' ve_ changed a little of the profile 
to indicate that there is a medium­
altitude structure that we need to be 
proficient in." That will better pre­
pare pilots for future conficts. ■ FORce 

Magazine / March 1992 
37 



The F-117 pilot who dropped the first 
bomb recounts the opening hours of the 
Persian Gulf War. 

A Strike by Steal h 

T HE moon had set. Layers of 
clouds blanketed much of Saudi 

Arabia and swirled northward into 
Iraq . The "execute" order for Op­
eration Desert Storm had gone out 
to the coalition air forces. H-hour 
was 3:00 a.m. , Baghdad time, Janu­
ary 17, 1991. 

Deep in Saudi Arabia, at an air 
base called Khamis Mushayt, US 
Air Force Maj. Gregory A. Feest 
scanned the cockpit displays of his 
F-117 Stealth fighter. Khamis 
Mushayt, tucked high in the Saudi 
mountains between Yemen and the 
Red Sea, was the operating location 
for USAF's 37th Tactical Fighter 
Wing, which had deployed to the 
Persian Gulf from its secret base at 
Tonopah, Nev. It was the only Air 
Force wing that had the F-117 black 
jet. Major Feest was in the 415th 
Tactical Fighter Squadron. 

Satisfied all systems were "in the 
green," he pushed the throttles on 
his left console forward to their 
stops, released the brakes, and felt 
the airplane lunge forward. As run­
way lights flashed by on either side 
of the cockpit, Major Feest pulled 
back on the control stick and lifted 
his craft into the air. 
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He was alone in the night, with 
only the lights of villages in the 
mountains and desert visible below 
him. His radios were switched on 
but remained soundless. 

Major Feest would drop the first 
bomb on Iraq in Operation Desert 
Storm. In December 1989, he had 
dropped the first bomb during the 
Panama operation, and in August 
1990, he flew the lead fighter as 
the F-117 s deployed to Khamis 
Mushayt. 

Behind Major Feest, nine other 
pilots lifted their F- l l 7s into the air 
at precisely timed intervals . His 
wingman would join up and fly with 
him to their tanker on the F-117 re­
fueling track, which ran most of the 
length of Saudi Arabia. 

After refueling, each would drop 
off the tanker at the north end of the 
track, not far from the Iraqi border, 
and fly to its assigned target. With 
luck, all the planes would get 
through unscathed and rejoin as 
they crossed the border on the way 
home. 

The F-117s were not alone. Also 
bearing down on Iraq were seven 
heavy B-52G bombers, which cov­
ered the greatest distance of any 

By James P. Coyne 

The first strike by U 
F-117s during the 
sian Gulf War was 
of a large, complex 

tack. In the time leadt 
up to H-hour (3:00 a. 

January 17), A 
Apache hellcopla 

Navy Tomahawk m 
siles, USAF B-52s, and 

host of other alni 
were heading foi t 

gels In Iraq. The F-11 
journey would hi 

been vastly more c 
plicated without the 

cision of the KC-10 a 
KC-135 tanker ere 

who gave them 
necessary tu 
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A gleaming new facility at Khamis Mushayt served as the temporary home for F-117s 
deployed from Tonopah, Nev., to Saudi Arabia. Ten F-117s, flying far ahead of the 
main strike force deep Into Iraq, caught Saddam's forces completely off guard, 
knocking out key command-and-control centers and air defense points. 

combat aircraft that night and were 
the first to launch for the war. They 
had taken off from Barksdale AFB, 
La., at 6:35 a.m., Central Standard 
Time, January 16, nearly twelve 
hours before H-hour. The planes, 
part of Strategic Air Command's 2d 
Bomb Wing, carried conventionally 
armed AGM-86C air-launched 
cruise missiles to be fired at critical 
communications centers and power 
facilities deep inside Iraq. The 
round-trip flight of the B-52s would 
last more than thirty-five hours, the 
longest air combat mission in his­
tory. 

US Navy warships had fired off a 
salvo of Tomahawk land-attack mis­
siles (TLAMs). The cruiser USS 
San Jacinto, in the Red Sea, had 
launched the first of these at I :30 
a.m. Its target was in Baghdad, 700 
miles away. Rather than giving the 
first TLAM an exact time on target, 
planners assigned it a five-minute 
"window" in which it was to make 
impact. The window extended from 
3:06 a.m. to 3:11 a.m., Baghdad 
time. 

Once the San Jacinta's TLAM 
was on its way, USS Bunker Hill in 
the Persian Gulf and then the bat­
tleships USS Wisconsin and USS 
Missouri opened fire. In all, the ini­
tial attack saw the Navy ships fire 
fifty-two Tomahawks, all of which 
were clipping through the sky over 
the desert as Major Feest headed 
for Iraq. 
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Part of the Force 
These air weapons were part of a 

huge strike force. In the runup to H­
hour, 668 aircraft from the US Air 
Force, Army, Navy, and Marine 
Corps, the Royal Air Force, France, 
Kuwait, and Saudi Arabia had taken 
off for targets in Iraq. The attack 
had been choreographed by Lt. 
Gen. Charles A. Horner, command­
er of US Central Command Air 
Forces and "air boss" for the coali­
tion; his director of Operations, 
Maj. Gen. John A. Corder; and 
Brig. Gen. Buster C. Glosson, di­
rector of Campaign Plans. 

Major Feest and the other air­
crews of the strike force rendez­
voused with 160 KC-135 Strato­
tankers and KC-10 Extenders. The 
tankers flew stacked down, each 
tanker 500 feet below the one ahead 
of it, along carefully defined refuel­
ing tracks over Saudi Arabia. Plow­
ing through cloud banks, the strike 
aircraft alternated on the tanker re­
fueling booms. They topped off 
their tanks and swung to attack 
headings. 

General Homer's strike force was 
controlled by three flying command 
posts, E-3 Airborne Warning and 
Control System (AWACS) aircraft. 
Orbiting near the Iraqi border, the 
AWACS sent radar beams hundreds 
of miles into Iraqi airspace. Two 
Navy E-2C Hawkeyes, one over the 
Persian Gulf and the other above 
western Saudi Arabia, provided ad-

di~ional r_adar_coverage. An R. 
Rivet J~mt airc_raft eavesctr C. 
electromcally, pmpointing a op . nyJ communicators or radar op 
who were transmitting. e~: 
60,000 feet up, U-2/TR-l rec

0 sance aircraft employed a va/n ' 
sensors to track the battle iety. 
. The opening attack took place 
m Baghdad but far to the south n 
of the cit_y. There Army ant 
Force hehcopters and F-J L7s 
bined to slash open a gap in We;; co 
Iraqi air defenses [ see "Apach 8 

ta~k," October 1991, p. 54] . At 
mmus twenty-one minutes-..2. 
a.m.-helicopter Task Force N 
mandy, comprising Army AH 
Apaches and USAF MH-53 Pa 
Lows, knocked out two Iraqi r-a 
sites just inside the border. T 
Apaches employed Hellfire missil 

Minutes later, Major Feest wo 
drop the first bomb, destroying 
Iraqi Air Force interceptor ope 
tions center (IOC), about 150 mil 
inside Iraq. That IOC was a key II 
between border radar sites and 
air defense headquarters in Ba 
dad . 

"We had practiced a lot, and 
had become very good at finding 
target and hitting it exactly on tim 
within one second," Major Fee. 
said. "This was a little different th 
practice, though, because I kn 
they were going to be shooting b 
at me. So, as I came to my first 
[initial point], I was kind of app 
hensive. 

"It was a very difficult target, 
hidden and camouflaged. The m • 
difficult part of the mission 
finding the IOC, which was hou 
in a hardened bunker at a to 
named Nukhayb.' 

Before takeoff, Major Feest h 
entered the exact latitude and lo 
gitude of each checkpoint along 
route, as well as the position of. 
target, in the F-11 Ts inertial nav1 
tional system (INS). 

The "Fence Check" . 
Flying across the border, ~1~ 

Feest performed a "fence ch~C 
a last detailed check of the au'~ r,11 

From then on things would hapy-; 
rapidly. He ~ade sure all exte 
lights were switched off. So~ 
times under the stress of co~ 
the most obvious thin~s are !\ie 
done. A single wingtip light, ":t asl 
enemy gunners, could mean 15 
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Inside the cockpit, the only light 
came from the dimly glowing multi­
function displays (MFDs) arrayed 
before him. Using switches on the 
throttles and pushing actuator but­
tons near the video displays, he 
could call up target information on 
one MFD while keeping aircraft sta­
tus information, such as airspeed, 
attitude, and altitude, on another. 

Another display gave Major Feest 
the data his sensors were gathering 
on the enemy's radar system. He 
could call up almost any combina­
tion of data he wanted. 

He selected the next checkpoint 
on the INS and checked the latitude 
and longitude readout. The auto­
pilot turned the aircraft. 

Major Feest changed his heading 
frequently, as all F-117 pilots do, to 
complicate target tracking by an en­
emy radar that might get some slight 
return from the stealthy aircraft. 
On-board sensors told Major Feest 
where the probing radars were, and 
he flew a course to avoid them. 

The GBLJ_-27, a penetrating 2,000-pound weapon carried only by F-117s during the 
Gulf War, provided a deadly complement to the Stealth fighter. F-117 pilots sought 1 
put the bombs "in the basket," using laser guidance to hit not just specific bul/d/n 

To complete the fence check, he 
compared the amount of fuel re­
maining with the level that a pre­
computation said he should have. 
He again made sure his warning and 
caution lights were out. 

Major Feest now concentrated on 
his displays, hearing only the hum 
of the cockpit as he sped through the 
night. He prepared to drop the first 
of two laser-guided, hardened, im­
proved, 2,000-pound bombs, de-

but specific sections of those buildings. 

signed to penetrate deep into enemy 
bunkers before detonating. These 
special bombs, called GBU-27s, 
were carried in the Gulf War only by 
F-ll7s. 

Major Feest punched up the ar­
mament display on an MFD. It told 
him that both bombs were operative 
and that the release system was 
ready. He armed his weapons and 
switched the armament system to 
"weapons armed, off safe" to pre­
vent accidental release. 

As his F-117 neared Nukhayb, Ma-

Some of the F-117's malevolent appearance on the ground disappears once the 
craft is airborne. This sleek side view (along with the F-117's "now you see it, now 
you don't" qua/It/es) helps explain the Arabic nickname the Saudis bestowed on the 
aircraft: "Shabah," or "Ghost." 
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jor Feest switched his computerr 
tern from "nav" mode to wea 
delivery" mode. He turned to a n 
heading over the pre-initial poi 
then passed over the IP. 

He then called up the target pos 
tion on the INS and watched as.ai 
ing cross hairs positioned them 
selves over the computed po itio 
of the target. He was now scrutini 
ing the infrared picture on one ofth' 
MFDs. The F-11 Ts infrared enso 
gather heat emanations from th· 
ground, and an MFD displays th 
image, which closely resembles 
black-and-white television picture 

As he approached the releas 
point Major Feest 's pulse rat 
quickened and he breathed fast an 
heavily. He set the autopilot to kee 
the F-117 steady on the target ru 
He checked the MFDs to ensU_ 
that his altitude, heading an~ ai 
speed were correct for this deliver 
checked his armament ~ te~ ~~ 
more time and then fli ppe 

' " master arm switch to arm. 
Outside only a few lights rr7 

the town were visible . The F:1 ~e 
infrared sensors, however, pie 
out buildings dry water~ou~:e 
and an unpaved road . MaJ?r FD 
could see these clearly on his M 

Over the Target . tentl 
He had studied his target in etl 

beforehand, so he kne~ e:~iio 
where the bunker was JO r J{ 
to the sparse terrain features-

h 1 
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what he saw on the MF~ 
ared .- 1 photo trapped to his 
an aer~ he flew closer, he 
oard • h outline of the bunker 
d ee t e • f ,·t upport truclure 

me o .fi • o .. e target identl ,cauon. 
~ ~tl:ee t moved the fingertip 
aJOde ignator (TD) bu~ton on 
et h thrott les lewmg the 
of ! euntil they were precisely 
hair • h • II d •mpoint wh1c 1s ca e the a1 • • f . 

. nated mean pomt o 1m-
::oe ~pl). Depending on _size , 
t (D and other considerations , 
nes • th et may have more. an ~ne 

1 In this case the smgle a1m­
l ~a the center of the top of the 

ker. . d h l • depressing an t en re easmg 
to. button Major Feest told the 
puter exactly where he wanted 

'aim- Immediately the F-117's l~ser 
, ator began to shoot a contmu­
' invisible-, pinpoint laser beam at 
DMPI. The laser energy, reflect­
from the target to the aircraft, 
vided guidance for the bomb. 

mbology on the MFD and on 
e head-up display in the wind­

en cued Major Feest to fly left 
right to correct for crosswinds. 

ore symbology told him when he 
in range of the target. Once he 

]tad pa sed the "max range" point, 
:the.bomb would have enough ener­
D imparted by the forward motion 

the F-117 , to arc into the target. 
J 17 pilots refer to such a shot as 
Utling it into the basket." 
Major Feest saw the "in range" 

!}mbology, checked his position in 
relation to the target, decided he 
&greed with the computer, and de­
pressed the red button on the top of 
Iii control stick. The weapons bay 
door snapped open. He heard a 
clunk" as the huge bomb was re­

leased from its shackles in the weap­
on bay. The doors snapped closed. 
no As the weapon dropped away, its 

1 se sensor homed on the reflected =~ beam and sent signals to the 
~ ance sys tem which moved 
Co ~s on the side of the bomb to 
wa~chol the arc offlight. Major Feest 
plung·ed the IR display intently. The 
torn 

0
~ng bo'?b appeared at the bot­

the display just before it hit. 

~e Doors Blew Off" 
"lsawa~ the bomb go in " he said . 
Sionca tt penetrate. Then the explo­
lllade me out the hole the bomb had 

' aod then the door blew off 
4111 F0R 
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This famous video footage from an F-117 flying over Baghdad, showing the imminent 
destruction of what Lt. Gen. Charles A. Horner, the Central Command Air Forces 
boss, termed "my counterpart's headquarters," clearly illustrates what F-117 pilots 
mean by "putting it in the basket." 

the bunker. I knew I had knocked 
out the target." 

Then, Major Feest said, the real­
ity of war hit home. 

"I turned toward my next target," 
he said. "I looked back, and that 
was the first time I had ever seen 
anyone shooting at me. They had 
started shooting as soon as my 
bomb went off. I thought, 'Boy, I'm 
glad I am through there and don't 
have to fly through that."' 

For Major Fe est, the mission 
wasn't over. The airspace over west­
ern Iraq was swarming with flak. "I 
looked out in front of me and I was 
heading out to western Iraq now, 
and I saw what everybody at home 
saw on television," he said. "It was 
the same as downtown Baghdad. 
Tracers, flashes, flak all over the 
place, and that was scary. I knew I 
had to go into that to drop my sec­
ond bomb. 

"It was, apparently, all barrage 
fire. It was probably twenty minutes 
later that I was going to hit my next 
target, a couple of hundred miles 
away. Looking out and seeing what 
was in the target area was scary. I 
had to go into that stuff." 

Major Feest wondered about his 
chances of surviving the mission. "I 
didn ' t think I was going to make it 
through there because the barrage 
fire was so intense," he said. "I saw 
SAMs in front of me and behind me. 
They flew right through my altitude. 
Luckily, they didn't track me. 

"I just concentrated on finding 
my target. I found it and tracked it, 
just like the first time. I hit it, came 
off, and turned back south toward 
Saudi Arabia. Stuff was going off 
above me and below me. 

"Flying that first night, after 
seeing what we had to fly through, 
we all thought we would probably 
never make it home. Even though it 
was barrage fire, there was so much 
ofit, I just knew I'd get the 'Golden 
BB,' the one with my name on it. 
My wingman, flying about a minute 
behind me, had to hit another tar­
get. I knew he had to fly through the 
same sort of stuff. I didn't think he 
could make it. For both of us to 
make it would require too much 
luck, I was sure, but we made it 
home okay." 

The opening attack by the heli­
copters and F- I I 7s blew a gap in the 
Iraqi defenses. Non stealthy F- l 5E 
fighters, equipped with Low-Al­
titude Navigation and Targeting In­
frared for Night (LANTIRN) pods, 
streaked through the breach into 
western Iraq at near-supersonic 
speed to hit Scud missile sites. 

On the leading edge, flying far 
ahead of the main strike force, the 
ten F-l 17s from Khamis Mushayt 
knocked out Saddam's command­
and-control centers and key air de­
fense points. Most of these targets 
were in and around Baghdad. Flying 
single-ship missions, the F-l 17s 
caught the Iraqis by surprise. Min-
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utes earlier, when Major Feest and 
the helicopters knocked out air de­
fense s to the southwest, the bat­
terie s in Baghdad had filled the 
night sky with hot metal. Soon, 
however, they fell quiet again, evi­
dence that the incoming F-l l 7s had 
not been tracked . 

The Blind Barrage 
At H-hour, 3:00 a.m., another 

stealth pilot positioned his cross 
hairs on a telecommunications cen­
ter in downtown Baghdad. This was 
the building that General Homer's 

"When you ' re still everal mi le 
out, the city is an indi tinc t collec­
tion of infrared splotche . With a 
fingertip you lew your cro s hairs 
over the general location of your tar­
get, which might be the northea t 
quadrant of the city. As you ap­
proach the IP, you can see the city 
much more distinctly on your MFD, 
just like a black-and-white photo­
graph. 

"Getting closer, you can see ma­
jor boulevards and the river on the 
MFD. You know your target-let's 
say it 's a command bunker-is east 

know the bunker is , say, four 
1 to the north of the last major b tee 

vard . You also know it's t°1'1 
blocks east of the river. You htie 
the cross hairs' position some tefin 

"Cl N rno11 oser. ow you can see 
rate buildings. You know the b:epa 
is in the backyard of the third b~~e 
ing from the corner, on the no' 
side of the street. You can se 
building. You can see the back;al~ 
You can see the bunker. You can 11 

the bunker air shaft. 
"You make one fin al adjustrn 

to the cross hairs and you depr:: 
the TD butto_n. Th_e laser designat 
starts to do its thmg, which is n'o 

• h ~ pomt t e exact spot you want th 
bomb to hit. 

"You fly the aircraft and folto.w 
the symbology to correct for dtti~ 
You wait for the indicators to teU 
you that you're inside ' max range 

"Then, when you're sure you•; 
within the parameters to drop th 
bomb in the basket, you depress th 
pickle button on the stick . Th 
bomb releases. As it plunges toward 
the target , you make sure tho 
cross hairs stay centered on th 
aimpoint, the DMIP. 

Not a single F-117 was lost during Desert Storm, despite the Iraqis' "awesome 
display" of firepower. Hundreds of SAMs flew up from Baghdad against them, but 
the F-117s made it back unscathed, testimony to the Iraqis ' inability to track them. 

"After what seems like a Ion 
time, but is really just seconds , yo 
see the bomb flash into view, hom 
ing on that laser reflection . It )Yen 
trates exactly where you aimed i 
You see smoke billow out of th 
hole. Probably the doors fly off th 
bunker. 

"Then you roll into your pre 
planned turn and get out of there 
fast as you can . One thing is certai 
Nobody has ever been able l 
egress a targe t fast enough. N 

chief planner, General Glosson, had 
dubbed the "AT&T Building." As 
soon as the first bomb fell in 
Baghdad, the Iraqi air defenses 
opened up, full bore. Millions of 
viewers around the world later saw 
the awesome display on television. 
Streams of deadly red tracers and 
hundreds of SAMs rose up in a blind 
barrage. 

F-117 pilots still refuse to give 
specifics on targets they bombed in 
Baghdad. However, one F-117 pilot 
(who did not fly over Baghdad on 
the first night but who later attacked 
targets in the city) described a typ­
ical attack. 

"Your weapons are armed and 
ready to go," said Maj . Robert D. 
Eskridge . "You make sure your 
system is in the weapons delivery 
mode. You check it, and, thirty sec­
onds later, you check it again. 
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of the river and north of a main bou­
levard . You refine the cross hairs' 
positioning." 

The aiming proce s s becomes 
very precise , Major Eskridge said . 
"You are fixated on the MFD. You 
know stuff is coming up indiscrimi­
nately, bursting around you , but you 
have to ignore it and concentrate on 
that target. Your flight path takes 
you closer and closer. 

"The image is now larger and very 
distinct. Now you can see cross 
s treets. You check the photo 
strapped on your legboard. You 

body. Ever.' 
On that first night , as the F_-117 

banked steeply away from thelf l 
gets Air Force F- 15 Eagles an 
Navy F- 14 Tomcats sped t~~ar 
their combat air patrol pos1t1on 
over Iraq . There they orbited , read 
to destroy Iraqi interceptors. U 
seen and undetected the lea 
F-117s flew swiftly beneath t~em 
headed back to their m untaintO 
base in Saudi Arabia. 

James P. Coyne is a veteran fighter pilot who, after his retirement from_ the AJ 
Force in 1984 as a colonel, served A 1R FORCE Magazine as Senior _Ed1tor a~;n 
Signal Magazine as Editor in Chief. This article is adapted from his (orthc%Y 
Air Force Association book, Airpower in the Gulf, which will be published 
the Aerospace Education Foundation. His most recent article for Air Force 
Magazine was "Bombology" in the June 1990 issue. 
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AG COMPA 's GOLDE RULE: 
0 y LIKE You TREAT YOUR 0 

Our Golden Rule takes on a personal meaning for 

Michael J. C. Roth, president of USAA Investment 

Management Company, because his own investments 

are part of the $9 billion in mutual fund assets under 

management. Mickey has reached the stage in life 

where he is putting his kids through school and 

planning for retirement. He needs a steady cash flow 

to pay for college expenses, yet he wants to maintain 

an investment in equities to help minimize inflation 

risk and increase his purchasing power over time. 

Here's how Mickey invests for his family's future: 

WHAT : WHY: 

• 

USAA Balanced Portfolio Fund 
for his long-term investmenl. 

To maintain some portion of his 
portfolio in equities yet receive 
the potential for steady income, 

USAA Money Market Fund 
for liquidity.* 

USAA Income Fund and USAA 
Income Stock Fund for his 
Individual Retirement Accoun t. 

the majority of which is tax-exempt. 

To provide easily accessible 
cash when needed. 

A complementary approach to 
maximize the power of an IRA 
through the tax-deferral of 
interest and dividends. 

A sound investment strategy begins at home ... 
1- 800-235-0484 

The above named funds reflect an investment portfolio designed to meet 
Mickey Roth's investment needs. If you would like to discuss a portfolio 
crafted to meet your individual needs, please call one of our registered 
representatives at the above number. ■ For more information on the 
funds managed and dislnbuted by USAA Investment Management 
Company, including managment fees charged and expenses, call for a 
prospectus. Read it carefully before you invest or send money. 
*An investment in the USAA Money Market Fund is neither insured nor 
guaranteed by the U.S. government, and there is no assurance that the 
fund will maintain a stable net asset value of $1.00 per share. 

~ 
USAA 
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Military Almanac f 
the Commonwealt 
of Former Soviet Republics 

Information for this Almanac was compiled from a variety of official 
unofficial sources. Because of the extraord inary turmoi l in the Commonwe ~I 
of Independent States (what was the Soviet Union), some data are estimaf t 
Information contained herein is quantitative. Command and contro l of the io~ 
forces is highly uncertain, as is unity and morale. Change continues at a ra~r 
pace. 

In addition to reviewing this material and serving as general advisors, Willia 
F. Scott and Harriet Fast Scott prepared several items. • 

Lineup of Military Power, 1991 

Strategic Nuclear Missiles 
1,393* intercontinental ballistic missiles (ICBM). SS-11: 296. SS-13: 40. 

SS-17: 44. SS-18: 308. SS-19: 300. SS-24: 90. SS-25: 315. 
"The total ICBM figure does not include ICBMs held in reserve for flight testing 

912 submarine-launched ballistic missiles (SLBM). SS-N-6: 176. SS­
N-8: 280. SS-N-18: 224. SS-N-20: 120. SS-N-23: 112. 

Air Defense 
2,010+ interceptors. MiG-21 Fishbed: 45. MiG-23 Flogger: 890. MiG-25 

Foxbat: 300+ . Su-15 Flagon: 225. Su-27 Flanker: 200+ . MiG-31 
Foxhound: 350. 

6,850 strategic surface-to-air missile (SAM) launchers. SA-2: 2,400. 
SA-3: 1,000. SA-5: 1,950. SA-10: 1,500. 

4,735 tactical SAM launchers. SA-4: 1,300. SA-6: 725. SA-8: 880. SA-9: 
425. SA-11: 375, SA-12A: 100. SA-13: 930. 

25 airborne warning and control aircraft. 11-76 Mainstay: 25. 
100 antiballistic missile launchers. ABM-18, SH-11, SH-OB. 

Air Forces 
141 long-range strategic bombers. Tu-95 Bear: 125. Tu-160 Blackjack: 

16. 
300 + medium-range bombers. Tu-22M Backfire: 200 + (excludes Back­

fires with Soviet Naval Aviation). Tu-16 Badger: 40. Tu-22 Blinder: 60. 
1,370+ tactical counterair interceptors. MiG-23 Flogger: 590. MiG-29 

Fulcrum: 600+ Su-27 Flanker: 180. 
2,080 + ground-attack aircraft. MiG-27 Flogger: 450 + . Su-17 Fitter: 330. 

Su-24 Fencer: 840. Su-25 Frogfoot: 460. 
80 tanker aircraft. M-4 Bison: 25. Tu-16 Badger: 20. 11-78 Midas: 35. 
515 + tactical reconnaissance and electronic countermeasures air­

craft. MiG-21 Fishbed: 60. MiG-25 Foxbat: 50+. Su-17 Fitter: 165. 
Su-24 Fencer: 180. Yak-28 Brewer: 60. 

170 strategic reconnaissance and ECM aircraft. Tu-16 Badger: 105, 
Tu-22 Blinder: 55. 11-20 Coot: 10, 

2,600 training aircraft. 
668 military air transports assigned to Military Transport Aviation 

(VTA). An-22 Cock: 45. An-12 Cub: 100. 11-76 Candid: 500. An-124 
Condor: 23. 

1,655 civil aviation aircraft (Aeroflot). An-12 Cub: 160. 11-76 Candid: 125. 
Other medium- and long-range transports: 1,370. 

Ground Forces 
41,450* main battle tanks. T-54/-55: 11,000. T-62: 8,500. T-64: 5,250, T-12: 

12,500. T-80: 4,200. 
*The total does not include tanks in storage 

1,400 surface-to-surface missiles. FROG-3/-5/-7: 550. SS-21 S~lalil 
300. SS-1 Scud B: 550. 

59,080 artillery pieces, mortars, and multiple rocket launchers. Towed 
artillery pieces: 31,380. Self-propelled artillery pieces: 9,600. f-.10/­
tars: 11,000. MR Ls: 7,100. 

28,000 infantry lighting vehicles. 
32,500 armored personnel carriers. 
4,700 combat and support helicopters. Mi-2 Hoplite: 740. Mi-4 HO~Alf: 

20. Mi-6 Hook: 450. Mi-8 Hip: 1,675. Mi-17 Hip-H: 250. Mi-24 Hh)d; 
1,250. Mi-26 Halo: 300. Mi-10 Harke: 15. 

Naval Forces 
59 ballistic missile submarines. Delta: 43. Yankee: 10. Typhoon: 6. 
109 nuclear-powered general-purpose submarines. Cruise missile: ~4. 

Attack: 65. 
112 diesel-electric-powered general-purpose submarines. Cruise ,mlt 

Sile: 15. Attack: 97. 
16 other submarines. Includes both nuclear-powered and nonnuolea'r-

powered boats. 
1 C/TOL aircraft carrier (Kuznetsov class). 
4 V/STOL aircraft carriers (Gorshkov and Kiev classes). 
38 cruisers. Moskva-class aviation cruisers: 2. Kirov-class nuclear· 

powered guided missile cruisers: 3. Guided missile cruisers: 33. 
39 destroyers. Includes 28 guided missile destroyers. 
146 frigates. 
130 amphibious warfare ships and craft. 
30 major underway replenishment ships. 

Naval Aviation 
266 strike and bomber aircraft. Tu-22M Backfire: 160. Tu-16 Badger: 180 

Tu-22 Blinder: 6. .z&, 
405 fighter-attack aircraft. Su-17 Fitter: 125. Su-24 Fencer: 100. Su 

Frogfoot: 75. MiG-27 Flogger: 30. Yak-38 Forger-A: 75. 
155 interceptors. MiG-23 Flogger: 85. MiG-29 Fulcrum: 70. 
20 tankers (Tu-16 Badger). . 40, 
100 reconnaissance and electronic warfare aircraft. Tu-1 6 Badg:~ub, 

Tu-95 Bear-D: 15. Tu-22 Blinder: 5. Su-24 Fencer-E: 10. An- 1 

492 !0
~ntisubmarine aircraft. Tu-142 Bear-F: 55. Mi-14 Haze-A: 79-K~:J 

Helix: 130+ . Ka-25 Hormone-A: 100. M-12 Mail: 75. 11-38 MaY-
445 transport, miscellaneous, and training aircraft. 
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Marsha l of Aviation Yev­
geni lvanovich Shaposh­
nikov. Born 1942. Russian. 
Interim Commander in 
Chief of Joint Armed Forces 
of the Commonwealth of In­
dependent States (Decem­
ber 24, 1991-March 1, 
1992). USSR Minister of 
Defense August 23, 1991-

mber 25, 19_91 . Opposed coup. Pilot. senior 

I! flight- commander, deputy commander. 
'comm·ander of a flghter squadron. Deputy 

ndei then commander of a fighter reg­=(19711- 75) and a fighter divisio~ (1975-
III 19l9, deputy commander of avIatIon of 

?:!oarpa\ti ian Military District. From 19_84_, dep­
iii,command8r, then_ co_mmander of av1at1on _of 
lj1tGl!essa Military District. Commander of avia­
tion of Soviet Forces Germany (Western Group 
of Forces), 1987-88. In 1988, commander of an 
¥!~army, then First Deputy Commander in Chief 
of Soviet Air Forces (to 1990). Comm_ander in 
Ch)ef'ol the Air Forces and Deputy Minister of 
l)efense from July 1990 to August 1991 . Member 
of the- een1ral Committee CPSU 1990-91 . En­
lere<f-stl'llce in 1959. Kharkov Higher Military 
Avtil1oo Schools fo r Pilots (1963), Gagarin Mili­
tary Air Mademy (1969). Mllitary Academy of the 
General StJ1fl (1984). MIiitary Pilot First Class. 
Promoted August 26, 1991 . 

Gen. Col. Victor Nikolai­
evich Samsonov. Born 
1941. Russian. Chief of the 
General Staff since Decem­
ber 1991. Began officer ca­
reer with the naval infantry 
in the Pacific Fleet, after 
graduating from the Far 
Eastern Higher Combined 

Ch Arms Command School. 
r1 t,t of staff, then commander of a motorized 
c::a @QJment , ch ief of staff of a tank division, 
.le mmander of a motorized rifle dMsion. Has 
t,:'IJ In North em Group of Forces and In Cen­
C~h:tan,~nd Norlh Caucasus Mlllt.a,y Districts. 
arms ~f s atf, then commander of a combined 
nran ,:a~h Commandant of Yerevan after Arme­
'fflBlliier ~n quake In 1988. First Deputy Com­
Mltlta~y o1 C~ief ot Staff of the Transcaucasus 
LeDlo strict (1988- 90). Command er of 
19911

9:ad Military District (199.0). On August 19. 
lnow st~lnted commandant of Leningrad 
In Leotn'g, ~ersburg). Refused to deploy troops 
•my ,~9,: during coup. Frunze Military Acad· 
Sta11 1p ). MIiitary Academy of the General 

' tomoted 1990. 
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Joint Forces Leaders 
(As of February 12, 1992) 

Gen. Col. Pavel Sergei­
evich Grachev. Born 1948. 
Russian . Chairman of the 
State Committee for De­
fense of the Russian Fed­
eration since August 23, 
1991 . Opposed coup. Depu­

, , ty commander, commander \lll of an airborne regiment, 
chief of staff, commander of 

an airborne division, First Deputy Commander 
of Airborne Troops. Commander of Airborne 
Troops (December 1990). Ryazan Higher Air­
borne Command School (1969). Frunze Military 
Academy (1981). Military Academy of the Gen­
eral Staff. "Hero of the Soviet Union," 1988, 
Afghanistan. Promoted August 23, 1991. 

Gen. of the Army Yuri 
Pavlovich Maximov. Born 
1924. Russian. Commander 
in Chief of the new Strategic 
Deterrent Forces since No­
vember 19, 1991. Joined 
Red Army in 1942. Division 
commander (1965), then 
first deputy commander of 
an army (1969). First Deputy 

Commander of the Turkestan Military District 
(1973-76). On special assignment (1976-78). 
Commander of the Turkestan Military District 
(1979-84). Commander in Chief of Southern 
TVD (1984-85). CINC of Strategic Rocket 
Forces, June 1985-November 1991 . Candidate 
(1981), then Member of the Central Committee 
CPSU (1986-90). People's Deputy USSR (1989). 
Frunze Military Academy (1950). Academy of the 
General Staff, with gold medal (1965). "Hero of 
the Soviet Union" (1982). Promoted 1982. 

Gen. Col. Vladimir Mago­
medovich Semenov. Born 
1940. Karachayevets. Com­
mander in Chief of the 
Ground Forces since Au­
gust 31, 1991. In armed 
forces since 1958. Com­
mander of a platoon, com­
pany, battalion, regiment. 
Chief of staff and deputy 

commander (from 1975), then commander (from 
1979) of a division. Commander of a corps 
(1982), and commander of an army (1984) First 
Deputy Commander of Transbaykal Military Dis­
trict (1986-88), then commander (1988-91 ). 
People's Deputy USSR (1989-91 ). Member of the 
Central Committee CPSU (1990-91 ). Baku High­
er Combined Arms Command School (1962). 
Frunze Military Academy (1970). Military Acade­
my of the General Staff (1979). Promoted 1989. 

Gen. Col. of Aviation Victor 
Alexeievich Prudnikov. 
Born 1939. Russian. Com­
mander in Chief of Troops 
of Air Defense since August 
31, 1991 . Instructor pilot 
(1959). Deputy command­
er of aviation squadron, 
squadron navigator (1967), 
then squadron commander 

(1968). Comman der of a fighter aviation reg­
iment (1971). Deputy commander (1973) and 
commander (1975) of an Air Defense division, 
first deputy commander of a detached air de­
fense army (1978-79). After finishing the Acade­
my of the General Staff, first deputy commander 
(1981), and commander (1983) of an air defense 
army. Commander of the Moscow Air Defense 
District (1989-91 ). Member of the Central Com­
mittee CPSU (1990-91). Armavir School for Pi­
lots (1959). Gagarin Military Air Academy (1967). 
Military Academy of the General Staff (1981). 
Military Pilot First Class. Promoted 1989. 

Gen. Col. ol Aviation Peter 
Stepanovich Deynekin. 
Born 1937. Russian. Com­
mander in Chief of the Air 
Forces since August 31, 
1991. Bomber pilot. Com­
mander of an aviation reg­
iment (1969), then a divi­
sion. Deputy commander 
(1982), then commander of 

an air army (1985). Commander of Air Forces' 
Long-Range Aviation (1988). Military Academy 
of the General Staff, with gold medal (1982). Dis­
tinguished Military Pilot (1984). Promoted 1991. 

Adm. ol the Fleet Vladimir 
Nikolaievich Chernavin. 
Born 1928. Russian. Com­
mander in Chief of the Navy 
since December 1985. 
Joined the Navy in 1947. 
Commanded one of the first 

4 ... Soviet nuclear submarines 
•.' m _ "9 ,I■ (1959). Chief of Staff and 

First Deputy Commander of 
the Northern Fleet (197 4-77). Commander of the 
Northern Fleet (1977-81). Chief of the Main 
Naval Staff and First Deputy Commander in 
Chief of the Navy (1981-85). Candidate (1981), 
then Member of the Central Committee CPSU 
(1986-90). Deputy of the Supreme Soviet 10th 
and 11th sessions . People's Deputy USSR 
(1989-91). Naval Academy (1965). Academy of 
the General Staff (1969). "Hero of the Soviet 
Union" (1981). Promoted 1983. 
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Republic of Ukraine 

Gen. Col. ol Aviation Kon­
stantin Petrovich Morozov. 
Born 1944, of Russian fa­
ther and Ukrainian mother. 
Min ister of Defense of 
Ukraine since September 
1991. Held Soviet air de­
fenses posts in the USSR, 
Hungary, Poland, Czecho­
slovakia. Commander of a 

fighter division. Chief of staff (1988) and then 
commander (1990- 91) of an air army In Ukraine. 
People's Deputy of Ukraine. Kharkov Higher Mlll­
tary Aviation School fo r Pilots (1 967). Promoted 
January 1992. 

Defense Leaders 
of Key Republics 
Republic of Kazakhstan 

Gen. Lt. Sagadat Kozhakh­
metovlch Nurmagambe­
tov. Born 1924. Kazakh . 
Chairman of Kazakhstan 
State Committee of Defense 
since October 25, 1991 . 
Joined Soviet Red Army in 
1942. At end of World War ii , 
was Soviet Army rifle bat­
talion commander in Berlin . 

Deputy Commander of Central Asian MIiitary 
District (1969-1981 and 1985-1989). Firs! Depu­
ty Commander of the Southern Group of Forces 
(1981). People's Deputy of Kazakhstan. Hero of 
the Soviet Union (February 1945). Frunze Mili­
tary Academy (1949). Higher Courses of Acade• 
my of the General Staff. 

Republic of Belarus 

Gen. Col. Peter Grigorievlch Chau,. Born 1939. 
Beiarussian. Minister of Defense Affa irs. Re­
public of Belarus (formerly Byelorussla) since 
December 11, 1991. Fought in Soviet forces in 
Afghanistan. Chief ot Staff Baltic Military Dist rict 
(1990-August 1991). First Deputy Chief of Civil 
Defense, USSR , 1991. Educated at Minsk 
Suvorov Military School. 

Russian Federation 

Gen. of the Arrn IC 
tin lvanovlch tcot 0 

1939 In Kiev. Russ~te. 
Defense Advisor of~· 
Federation and me 
President 's State ~ 
sin_ce September, ,J 
pointed by Russia 1 
dent Boris Yellsin~ He 
commission to anal 

activities of Soviet Armed Forces leaders: 
Ing coup. Chairman of the Committee fo " 
ration and Conduct of Military Reform r 
State Council USSR (1991 ). Acting Russtf 
Isler of Defense during August coup atr 
Deputy Chief of the General Staff and Oil 
Signal Troops (1987-July 1991). People's 
of RSFSR (1990). Chairma11 of RSFSR 
Commlltee on Defense and Security (Feb 
1991). Doctor of MIiitary Sciences. Kiev Mil 
Signals School (1959). Budenniy Military A 
my of Signals (1967). Military Academy of 
General Staff (1 978). "Hero of the Soviet Un 
(1982). Promoted August 24. 1991. 

The Main Command 
of the Armed Forces of the Commonwealth of Independent 

Command ol Joint 
Commonwealth Forces 

CIS Council of the Heads of State 

Interim Commander in Chief 
Marshal of Aviation Chief of the General Staff 

Gen. Col. Victor N. Samsonov 

Commander in Chief of lhl 
Ground Forces Yevgeni I. Shaposhnikov 
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Chairman, 
Russian Federation 

State Committee for Defense 
Gen. Col, Pavel S. Grachev 

AIR FORCE 

Gen. Co l. Vladimir M, Semef\O'I 

Commander in Chief of the 
Troops of Air Defense 

Gen. Col. of Aviation 
Victor A. Prudnikov 

Commander in Chief 
of the Air Forces 
Gen. Col. of Aviation 

Peter S. Deynekin 

Commander In Chief 
of the Navy 

Adm. of the Fleet . 
Vladimir N. Chernav,n 

Commander in Chi 
Strategic Deterrent 

Gen. of the Ar 
Yuri P. Maxim 

1 n of Strategic Nuclear Weapons 
at O (as of September 1991) 
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104 40 0 stan 

0 0 0 ia 
0 0 0 va 

1,041 71 59 

0 0 0 lstan 
0 0 0 enistan 

176 30 0 ralne 
0 0 0 l)ekistan 

0 0 0 
0 0 0 
0 0 0 

'(leorg\a did not affi liate itself immediately with the Commonwealth of 
frM!ellendenl States (CIS). _ _ 

'lb, lhtve newly independent Baltic states have no formal relat1onsh1p to the 
CtS comprls ng republics of lhe former USSR. 

Location of Conventional Forces 
(as of September 1991) 
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Armenia 3 0 0 
Azerbaijan 4 30 100 

Belarus 10 110 360 

Georgia0 4 50 190 
Kazakhstan 4 100 240 

Kirghizia 1 0 0 
Moldova 1 0 0 
Russia 71 1,400 980 
Tajikistan 1 0 0 

Turkmenistan 4 70 90 
Ukraine 20 230 620 
Uzbekistan 1 30 260 

Other 16b _c _c 

Estoniad 1 110 0 
Latviad 1 30 150 
Lithuan iad 4 0 70 

•Georgia did not affiliate itself immediately with the Commonwealth of 
Independent States (CIS). 

•sixteen active divisions remained in eastern Europe and Mongolia. 
' Indeterminate number of aircraft were in transit, storage, or inactive status. 
dThe three newly independent Baltic stales have no formal relationsh ip 
to the CIS. 

Relative Power of the Republics 
(as percentage of former USSR power) 

Domestic Industrial 
Region/Republic Territory Population Output Output 

Europe-Slavic 
51.0 61.1 61 .9 Russia 76.0 

Ukraine 3 .0 18.0 16.2 16.7 
Belarus 1.0 4.0 4.2 4.0 
Moldova a 2.0 1.2 1.0 

Central Asian 
4.3 2.5 Kazakhstan 12.0 6 .0 

Uzbekistan 2.0 7.0 3 .3 2.3 
Turkmenistan 2.0 1.0 0 .7 0.4 
Ki rghizia 1.0 2.0 0.8 0 .6 
Tajikistan 1.0 2.0 0 .8 0 .5 

lVanacaucaslan 
1.4 

~eorgia a 2.0 1.6 
Aierbaljan 2.0 1.7 1.7 a 
Armenia a 0.9 1.2 0 .5 
Baltlcb 
Latvia a 1.0 1.1 1.1 
Lithuania 

1.0 1.4 1.1 a 
Estonia 

1.0 0 .6 0.6 a 

~d on 1989 data, most current officially available. Percentages may not sum to 100 due to rounding. 
"Th s than one percent. 

8 th
ree Baltic stales are independent, unaffiliated with the CIS. 
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Agricultural 
Output 

47.0 
22.6 

5.8 
2.3 

6.5 
4.7 
1.2 
1.3 
1.0 

1.2 
1.6 
a 

1.4 
2.2 
0 .8 

011 and Gas 
Output 

90.9 
0.9 
0.3 

4.2 
0.4 
1.0 
3 .1 

2.2 
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Active Military 
Population, 1991 

Ground Forces 

Air Forces 

1,400,000 

320,000 

Navy and Naval Air Forces 430,000 

Strategic Defense Forces 475,000 

Strategic Attack Forces 
(includes Strategic 
Deterrent Forces 
and strategic elements of 
the Air Forces and Navy) 280,000 

Command/General 
support 650,000 

Total 3,555,000 
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Figures are mid-1991 estimates. Fu rther reductions have 
occurred and are occurring, 

Significant External 
Military Deployments 

(as of mid-1991) 

Europe 
(Germany and Poland) 312,000 

Mongolia 3,000 
Cuba 6,000 
Vietnam 2,800 
India 500 

Aircraft Productiona 

1988 1989 

Equipment Type USSR us USSR us 

Bombers 45 22 40 0 40 
Fighters/fighter-bombers 700 534 625 473 575 
Antisubmarine warfare fixed-wing 5 6 3 9 

aircraft 
273 Military helicopters 300 337 225 175 

AWACS 5 8 5 7 2 

•Total military production, including exports. 

Missile Productiona 

1988 1989 1990 

Equipment Type USSR us USSR us USSR 

ICBMs 150 12 140 9 125 

SLBMs 75 0 75 16 65 

SRBMs 600 0 600 0 600 

Long-range SLCMsb 175 199 175 394 175 

Short-range SLCMsb 1,100 497 1,100 228 1,000 

•Total military production , including exports. 

"SLCMs' range divided at 600 kilometers, 

Ground System Productiona 

1988 1989 1990 

Equipment Type USSR us USSR us USSR 

Main battle tanks 3,500 784 1,700 720 1,300 

Armored fighting vehicles 5,250 1,109 5,700 659 4,400 

Towed field artillery 1,100 47 800 62 700 

Self-propelled field artillery 900 170 750 41 400 

Multiple rocket launchers 500 48 300 47 250 

Self-propelled AA artillery 100 0 100 0 100 

•Total military production, including exports. 

Naval Ship Productiona 

1988 1989 1990 

Equipment Type USSR us USSR us USSR us 

1 2 1 1 1 
Ballistic missile submarines 

7 2 7 3 10 5 
Attack submarines 0 
Other submarines 1 0 0 0 1 

1 
Aircraft carriers 0 0 1 0 0 

4 0 1 
Cruisers 1 3 1 

0 1 0 
Destroyers 3 0 3 

7 1 7 1 
Frigates and corvettesb 5 0 

•Total mili tary production, including exports. 

blncludes paramiitary ships. 
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1aunches a new tuition assistance 
gram for enlisted personnel. , 

A FA' s Aerospace Education 
Foundation has begun a new, 

$60,000-per-year tuition-assistance 
program for active-duty Air Force 
enlisted personnel. Under the 
"Eagle Plan," AEF awards uncon­
ditional grants to selected graduates 
of the Community College of the Air 
Force (CCAF). Each scholar re­
ceives a $250 grant and certificate of 
achievement. 

MSgt. Stewart J. Allen, Griffiss AFB, N. Y. 
SSg1. Troy F. Alley, Nellis AFB, Nev. 
MSgt. Robert L. Barnes, Hickam AFB, Hawaii 
SSgt, Glenn P. Boudreau, McGuire AFB, N. J. 
86gt. Robert S. Brickley, Randolph AFB, Tex. 
Sg\. Muriel B. Brooks, Carswell AFB, Tex. 
SMSgl Ralph B. Burke, Offutt AFB, Neb. 
SSgt. Gary Campbell, Robins AFB, Ga. 
lSgt Randy Childers, Maxwell AFB, Ala. 
SSgt. Christopher Colby, K. I. Sawyer AFB, Mich. 
lSgt. ~9hn M. Contorno, Jr., Homestead AFB, Fla. 
$Sgt, Russell L. Demers, Jr .. Keesler AFB, Miss. 
TSgt Kevir;i M. Drummonds, Kelly AFB, Tex. 
8,gl Jehn Y. Dusenberry, Pope AFB, N. C. 
MSgt. LaMar A. Eikman, Lackland AFB, Tex. 
~l Rodney Ellison, Peterson AFB, Colo. 
""II• Gary W. Erikson, Dyess AFB, Tex. 
SSgt Pamela Fenton, McChord AFB, Wesh. 
lSgt. Frederick J. Ferrer, Goodfellow AFB, Tex. 
~ Robert E. Fitzpatrick, Ellsworth AFB, S. D. 
~ ~ onald S. Fox, Rhein-Main AB, Germany 
iii.-_ thony L Gallo, Sr., RAF Chicksands, UK 
~L Richard Garneski, Whiteman AFB, Mo. 
Sg(t. Ja~es R. Garrett, Myrtle Beach AFB, S. C. 
t:.1~,./t1d J. Gelsenhoff, RAF BentwatersWoodbridge, UK 
~ • rlandio Green, Langley AFB, Va. ~t :~red B. Guinea Ill, Norton AFB, Calif. 
MSgi Thward C. Harris, Columbus AFB, Miss. 
TSgt • 0roas Hayden, Luke AFB, Ariz. 
~t ~mothy F. Hicks, Charleston AFB, S. C. 
!891' cott M. Hoffman, Edwards AFB, Galif. 
MSg~ ~ es E. Holcomb, RAF MIidenhaii, UK 
~t ~ eorge E. Hoots, Eaker AFB, Ark. 
~L Tirent L Johnson, RAF Upper Heyford, UK 
§ c~ C. Johnson, Castle AFB, Calif. 
~t. L~ rlesM E. Jones, Los Angeles AFB, Calif. 
SSg1, Jarn n • Jones, McConnell AFB. Kan. 

es Keicher, Lowry AFB, Colo. 
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Enlisted personnel in grades E-4 
through E-7 are eligible. There are 
two requirements. The awardee 
must be the top CCAF graduate at 
his or her base and must be planning 
to continue studying toward a bach­
elor's degree from an accredited 
college. These grants are presented 
in April and October at biannual 
graduation ceremonies. 

Winners are chosen by a commit­
tee of the base senior enlisted ad­
visor, base education officer, and lo­
cal APA representative . Details are 
available from each base education 
officer. ■ 

SSgt. Michael L. Kimbrell, Mountain Home AFB, Idaho 
SSgt. Steven J. King, Lajes Field, Azores 
SSgt. Michael Kisker, Grissom AFB, Ind. 
SSgt. Robert Lackie, Shaw AFB, S. C. 
SSgt. Curtis A. Lamson, RAF Alconbury, UK 
TSgt. Brenda F. Lopez, Tyndall AFB, Fla. 
SSgt. Robert E. Lyons, Jr., RAF Lakenheath, UK 
MSgt. Annie J. Mariner, Izmir AS, Turkey 
SSgt. Terrence G. McConnell, Altus AFB, Okla. 
MSgt. Robert F. McCoy, Jr., Tinker AFB, Okla. 
SSgt. Patrick S. Mcinnis, Hanscom AFB, Mass. 
SSgt. Karen F. Montague, Reese AFB, Tex. 
SSgt. John P. Mook, Sheppard AFB, Tex. 
TSgt. Deiadra J. Moore, Brooks AFB, Tex. 
Sgt. Laurann M. Nelson, Andrews AFB, Md. 
SSgt. Antonio S. Parra, Hill AFB, Utah 
TSgt. Gilbert Pennington, Onizuka AFB, Calif. 
SSgt. Theresa Pest, Gunter AFB, Ala. 
A1C Albert G. Prendergaft, MacDill AFB, Fla: 
SSgt. Anthony L. Puente, Cannon AFB, N. M. 
MSgt. Danny A. Rodesillas, Beale AFB, Calif. 
SSgt. Michael P. Rourke, Moody AFB, Ga. 
SSgt. Steven 8. Runyon, Wright-Patterson AFB, Ohio 
SrA. William J. Rustad, San Vito Dei Normanni AB, Italy 
TSgt. Dale G. Sesvold, Lindsey AB, Germany 
Sgt. Aaron G. Smith, Jr., Warren AFB, Wyo. 
TSgt. James R. Snyder, Barksdale AFB, La. 
SSgt. Brent L. Stephens, Holloman AFB, N. M. 
Sgt. Lawrence J. Stuhr, Jr. , Fairchild AFB, Wash. 
MSgt. Josef N. Swaney, Torrejon AB, Spain 
Sgt. Gerald Tanner, Davis-Monthan AFB, Ariz. 
SSgt. Michael P. Toothman, George AFB, Calif. 
TSgt. William A. Totton, Vandenberg AFB, Calif. 
MSgt. Alan P. Van Severn, Chanute AFB, Ill. 
MSgt. Sheldon D. Wheaton, Bergstrom AFB, Tex. 
MSgt. Patrick White, Wurtsmith AFB, Mich. 
MSgt. Brian M. Williams, Grand Forks AFB, N. D. 
SSgt. Sharon C. Williams, lncirlik AB, Turkey 
TSgt. Mark Wood, US Air Force Academy, Colo. 
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Gallery of Aircraft of the Commonwealt 
of Former Soviet Republics 

Bombers and 
Maritime 
Beriev A-40 Albatross (NATO " Mermaid") 

In Its 1991 repotl Military Forces in Transition, DoD 
s1a1es thal acceptance trials of the A-40 by Naval Aviation 
have started and that II will eventually replace the 11-38 
May and M-12 Mall, though not on a one-for-one basis. 
The two variants to which It refers: 

Be-42. Search-and-rescue version ol A-40. for coastal 
missions. l:qul pmenl includes extensive radio, radar, 
oleclro-oplical sensors, and searchlights to delect ship• 
wreck survlvors by day or nfghl. A rescue 1eam with 
power boats. life rails, and other spec allzed equlpmenl 

can be carried. and there is room tor up 10 60 survivors, 
who enler lhe aircraft vie hatches In lhe side of the hull 
wllh the aid of mechanized ramps. On-board equlpmenl 
to combal hypothermia s available, togelher with re• 
suscilallon and surgical equipment and medicines. 

Be-44. ASW!survelllancelminelaying version, able to 
carry weapons and other s1ores In the 20 fl bay In the 
bo11om ol the hull aft of 1he step, 

Largest amphibian ever bulll, the A-40 was first ob· 
served by a US reconnalssance setelllte pass ng over lhe 
Berlev 0KB tacllll es al Taganrog, In the northeasl comer 
of lhe Sea ot Azov. In Iha spring of 1988, The prototype 
made a tlrst public appearance In 1he Avlallon Day fly­
past al Tushino Airport, Moscow, on Augusl 20, 1989. 
The commonlalor described It as an aircrafl tor search 
and rescue. designed under 1he leadership of Alexander 
K. Konstan1lnov. When an example was exhibited al the 
1991 Paris Air Show, flush nlakes al the front of the 
underwlng pods were admllled 10 provide cooling air tor 
1he extensive avionics required for such missions as 
ASW. Other features Include booster turbojets In pods 
wllh eyelid nozzles mounted at the rear of the pylon 
supporls for the primary turbofans, a large nose radar, 
cylindrical containers (probably ESM) above lhe wlngllp 
1toa1s, and an inlllghl refueling probe on the nose. Tradl• 
tonal cockpit lns1rumon1atlon on 1ho early alrcraJI will 
be replaced by color CRTs on production airers! 

Furlher versions of the A-40 are projee1ed 10 carrY up 
t.o t 05 passengers, as transports for mixed cargo/pas· 
senger payloads, and for fire-fighting/Waler bomber mis-
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slons. The OKB ls said to be designing a derivative ol the 
A-40 capable of operating anywhere In the Pacific on 
SAR missions. Two prototypes of a smaller version. dos• 
lgnatad Be-200, with a span ol 107 fl 3Vl In and takeoff 
weight of 79,365 lb, aro to be bulll in partnership with 
ILTA Bank of Geneva. Swl12erlend. Flrst flight is s<:hed· 
uled for 1994, (Data tor basic A-40 as shown In Paris.) 
Power Plant: two MKB (Perml/Solovlev D-30KPV turbo• 

tans, each 33,070 lb st , on pylons above rear of hull. 
Two Novikov/Ryblnsk R-36-35 booster turbojets, each 
5,530 lb st, 

Dimenslona: span 137 fl 9½ in, length 137 fl 91/, in, 
height 36 fl 1 In. 

Weights: max payload 22,045 lb, gross 189,595 lb. 
Performance: nominal cruising speed 435 mph, patrol 

speed (SAR) 200- 250 mph, required runway length 
5,905 ft , max wave height for safe operat on 6 ft 6\-2 in, 
max patrol endurance wllhout fllghl refueling 9 hours. 

Beriev Be-42 Albatross (NATO "Mermaid") 

Beriev M-12 Tchalka (NATO "Mail") 

Tupolev Tu-16 (NATO "Badger-G") 
(Swedish Air Fo~ce) 

By John W. R. Taylor 

Berlev M-12 Tchaika (NATO " Mall ") 
Aboul 75 of an estimated 100 M-12 twln-turbopr 

amphibians, built from 1964, are In service for overwa: 
surveillance and antisubmarine duties within a 230-mjf r 
radius of Naval Aviation shore bases. 

1 

Power Plant: two lvchenko Al-20M turboprops; each 
4,190 ehp. Internal fuel capacity approx. 2,905 gaUont; 

Dlmenalons: span 97 ft 5:Y4 in, length 99 ft O In, helg~t 
22 fl 1111., In, wing area 1,130 sq fl, 

Weight: gross 66,345 lb. 
Performance: max speed 378 mph, service ceiling 

37 ,000 ft, max range 4,660 miles. 
Accommodation: crew of five. 
Armament and Operational Equipment: torpedoes 

depth charges, mines, and other stores for marllln,i 
search and attack carried In Internal bay all of step in 
bottom of hull and on four pylons under outer Wll\9$' 
Radar in nose "thimble"; MAD (magnetic anomaly 
detection) tail-sling. 

Ilyushin 11-38 (NATO "May") 
Derived from the 11-16 airhner, this i_ntermecJlate-range, 

shore-based, antlsubmarinelmarit,me patrol alrcfa!I 
serves with Naval Aviation units at coaslal bases In lht 
CIS and on detachments overseas. The Indian Navy !Ill 
five, Standard equipment includes a large radome under 
the front fuselage and an MAD tail-sting, with two lnltl­
nal weapons/stores bays forward and alt of the wlr!\1 
carry-through structure. 
Power Plant: lour lvchenko Al-20M turboprops; each 

4,250 ehp. Fuel capacity 7,925 gallons. 
Dimensions: span 1221191/4 in, length 12911 10 ln,helgl)I 

33 ft 4 in. 
Weights: empty 79,367 lb, gross 140,000 lb. 
Performance: max speed 448 mph at 21,000 fl, pat!d 

speed 248 mph at 2,000 fl, takeoff run 4,265 ft, !anding 
run 2,790 fl, max range 4,473 miles, patrol endurl/itt 
12 hr. 

Accommodation: crew of nine. 
Armament and Operational Equipment: variety of at­

tack weapons and sonobuoys In weapons bays. 

Tupolev Tu-16 (NATO "Badger") 
The Tu-16 reaches Its 401h birthday this year; the~­

lotype flew on April 27, 1952. On paper, mosl of lhe..., 
Badgers o1 many types listed in last year's •Gallery rJ 
Sovie! Aerospace Weapons" are probably deployed or,111 
store. but the lorco Is likely 10 be reduced rapidly In thf 
current politlcal and econom c cllma1e. Tu-nM-39 
consti lute lhe ma ority of the Smolensk Air Army 1hd 
alleck force. Others replaced Tu-16s al a, Fa.r East bast 
the Irkutsk Air Army lasl year. The Air Armies may re 
many of the 20 Tu-16N tankers and 105 roconnsissa 
ECM Tu-16s that support 1halr attack unlls. lhore 
no varianl of the Tu•22M configured for such tasks, S 
larly, Naval Aviation bases may conlinuo 10 r9<1Uit9 
some lime a proportion of lhe 150 1ankers, f8Con~ 
sance, and ECM Tu-16s thal they had a year ago, 
Tu-22Ms roplaced Tu-16s al Olenegorsk Naval Aibb:; 
1he Kola Peninsula, and other bases have pro 

8 
ed 

equipped subsequently. Some ol lh? v~rslons 
1
)S

1 

low are, therefore. of diminishing s,9mflcan:•1 .i,lt 
Tu-16A (Badger-A). Bas c strateg1c jet bom ' GJ 

carry nuclear or conventional free-fall wcaP
0"j1h 

nose with small undernose radome. Arme1 wllnQ t 
23•mm guns. Some equipped as ln-lllQhl re u1~ tr• 
ers (Tu-16N) using a unique wlngtip-to•wlng rob~• 
1e0hnlque 10 refuel other Badgers or 

8
1!e In 

dtogue system to refuel Blinder&. Manutac 
as Xian H-6 continues. 610n, I 

Tu-16K-10 (Badger-C). Ant shipping var rlwl 
shown in 1961 Avlallon Day flypast. AS·2 (Kl::er-G 
missile carried In recess under fu50Jnge (B } Wide 
carries AS-6 Kingllsh mlsslles under wln~~adger,A. 
radome In place of glazing and nose guri 

0 

provision for free-fall bombs. nfc rs<:O~ 
TU·18R (Badger-D), Maritlme/eloctr~ger und' 

sance version, Nose like Badge...C- La unde( 
radome. Three ellnt radomes In tandem 
bay. Cameras In weapons bay. iection10 

Tu-16 (Badger-E), Pho1ographlc 8nd t bUI wllh 
nalssence version. Simllar to Badger· 
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,as in weapons bay and lwo addltlonal radomes under 
fusetago. larger one al t. 

ru-16R (Badger-FJ. Baslcally as Badger-E, but with 
lint pod on pylon under each wing. Late versions have 

email ,adomcs under cenle!'luselage, 
5 

111.,s (Bad!ler-G~ Converted from Badger·B, Gener­
Ii as Badger-A. but with underwlng pylons for two AS-5 

~~!It) roeket-powered air-to-surface missiles lhat can be 
csrried 10 a range greater than 2,000 miles. Free-fall 
bOmbing capability retained. Majority serve with anll­
shiPP ng squadrons of the Naval Air Force. 

111
.16K (Badger-G modl fledi Specially equ ipped to 

rt AS-6 (Kln9fish) alr-lo,surlace misslle under each !f,,
9

, Large radome. presumably associated with miss.lie 
pera1lon , undor cen1er-fuselage, replacing chin ra­

:Oflle. Device mounied externally on glazed nose mlghl 
NGIP 1o ensure correct allltude of Tu-16 during missile 

r,aunoh-1\1•16pp (Bndgar-H), Standoff or escort ECM alrcrell 

10 
protecl mlsslle-carrylng strike force, wllh primary 

toncllon of chaff dispensing. Two leardrop radomes. fore 
and all of weapons bay, house passive receivers 10 Jden­
tl/Y enemy radar signals and es1abllsh length ol chaff 
-sirfps 10 be dispensed. Tho dispensers (max capaclty 
2_0000 lb) aro In lhe weapons b·ay, wllh three chutes In 
ddors, Hatch alt of weapons bay. Two blade aniennas alt 
ol weapons My. Glazed nose and chin radome. 

1\1•16PP (Bodger-J), Specialized ECM jamming alr­
ciall 1o protect slrike force, with some equipment In a 
canoe-shilPCd radome pro1rudlng from the weapons bay 
and surrounded by heal exchangers and exhaust ports. 
Mtlrac!ar noise Jammers operate In A to I bands in­
c1uslve. Glaz.od nose as Badger-A, Somo aircraft have 
111oe llal•plalo antennas at wingtips, 

1\l-16R (Badoer-K). Elec1ronlc roconnaissance variant 
wtth nose like Badger-A. Two teardrop radomes, Inside 
and forward 01 weapons bay (closer together lhan on 
Ba(fger•H): four small pods on cent.erline-ln front ol rear 
rido",ne. Chaff dispenser alt of weapons bay. 

,u,18(Badger-L). Naval electronic warfare variant. Like 
Badgar-G, but with equipment of the kind fitted to the 
Tu-95 Bear-G, including an ECM nose thimble, pods on 
centor or rear fuselage, and "solid" extended tailcone 
r,o,yslng special equipment Instead of tallgun position. 
Somedmes has a pylon-mounted pod under each wing. 
(O,fa for Bodget•G lo/low.) 
Powtr Plant: two Mikulln RD-3M-500 turbojets; each 

20,920 lb st. Internal fuel capacity 11,570 gallons. 
D1"11n1jont: span 108 ft 3 In, length 114 fl 2 In, height 
~ fl O In, wing area 1,772.3 sq f t, 

W.'9ht1: empty 82 ,000 lb, normal gross 165,350 lb. 
~ormance: max speed 652 mph at 19,700 ft , service 

celling 49,200 fl, range with 6,600 lb bomb load 4,475 
miles. 

Accommodation: crew of six (eight to ten in Tu-16Rs). 
Arn!am.tnl: seven 23-mm AM-23 guns; in twin-gun tur­

rets above front fuselage, under rear fuselage, and in 
teU, with single gun on starboard side of nose. Two 
Klhgflsh missiles; or up to 19,800 lb of bombs in inter-
111) weapons bay. 

Tlttlev Tu-22 (NATO " Blinder" ) 
, lrst operallonal bombers of the Air Armies and Naval 

:::•iton wi_lh suporson c dash capability, Tu-22s are 
EC~gjmass1gned progressively to such support roles as 
...._ hamming and reconnaissance. The following ver­
'""'' 11'!9 been identif ied : 

Bllndtf•A o • • 1 • fffll _. • ng1na reconnaissance bomber version 
nuciS:n In 1961, with fuselage weapons bay for free-fall 
Gl)ly. Uwor _conven llonal bombs. Limited production 

81indtr-~,b~n-and Iraq, air forces each have a few. 
111 "5,

4 
(NATS,m,,lar to Blinder-A, but equipped to carry 

In woapo O Kitchen) air-to-surface missile recessed 
lliQlit rotu~~I bay. Larger radar and partially retractable 

lll!ndtr-C ng P'.obe on nose, 
~ 18 'fflnd~arit,me reconnaissance version, with six 
~ like eur:'.~Bweapons bay doors. Flight refueling 

lllnder-o. Train! • - . . 11114d~
110 1 

ng ve,sron. Cockpit for ,nslructor in 
up tllnopy, n a IOI Sia Me rd flight deck, with stepped-

_!Hndtr•E. Elect, • 
-., MOdlOOCI on ,c warfare/reconnaissance conver-t.. nosecone, additional dielectric panels, 

r Plant: lwo K . 
llet Juselage oliesov. VD-7 turbojets in pods above 
~~ alterbu,'.,i~~ each side of tailfln ; each 30,900 lb st 
--n11on,, s a g. 
~IO In.' p n ?B lt O In, length 132 ft 1111., In, height 

~ gross 185,000 lb 
Olit•· Ince• max • 

••9 60,000 ft ~peed Mach 1.4 at 40,000 fl, service 
~ - ' ax unrelueled combat radius 1,490 

~~Od•Uon•c 
lllotr •n1: ain~1e';w of lhree, In landem, 
-,_t~ng, 0Jher .,;;mm gun In radar-directed tall 

....,111, pons as described tor indlvldual 

"t!•v l\t-22r.1 
la,uPerson (NATO "Backfire") 
F cswingwing medium bomber has been 
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Tupolev Tu-22M-3 (NATO "Backflre-C") (Novosti) 

Tupolev Tu-22M-2 (NATO "Backflre-B") 
(Swedish Air Force) 

Tupolev Tu-22 (NATO "Blinder") 

Tupolev Tu-95 (NATO "Bear-D") 

in continuous production since 1977, at the rate of about 
30 a year. Well over 200 have been delivered to the Smo­
lensk and Irkutsk Air Armies, to attack deep theater tar­
gets; Naval Aviation units have more than 160, replacing 
obsolescent Tu-16s, A high proporlion of these forces 
are equipped with the lalestTu-22M-3 version , which can 
c~rry up to ten A.S-16s, the newest CIS short-range attack 
m1ss1ies, Including the majority of Smolensk units and 
regiments of the Irkutsk Air Army that were upgraded 
with equipment relocated from the ATTU (Atlantic-to­
the-Urals) region prior to signature of the CFE Treaty. The 
two versions in service : 

Tu-22M-2 (Backfire-8). Initial series production ver­
sion. Wing sweep variable from 20° to 65°. Slightly in-

clined lateral engine air intakes, wilh large spiitter 
plates. Two twin-barrel guns in tail mounling. Above­
nose famng usually replaces optional in-flight refueling 
probe, 

_Tu-22M-3 (Backfire-C). Advanced production version 
with wedge-type air intakes Upturned nosecone with 
small pod at lip._ No visible in-llighl refueling probe. Can 
carry AS-16 (Kickback) SRAMs. Single GSh-23 twin­
barrel 23-mm gun, with barrels one above the other, in 
aerodyMm.lcally improved tail mounting. 

Backfire ,s capable ol performing nuclear strike, con­
vent,.onal attack, and ~ntis.hip missions, ils low-level pen• 
etrat, on features making ,t more survivable than earlier 
Tupolev bombers. Recent deployment of AS-16 SRAMs 
with_ Backlire-C has improved deliverable warhead po­
tential and increased f lexibility for air force strategists 
(Data for Backfire-a follow.) 
Power Pl.ant: two unidentified engines, each with proba­

_ble rating of more than 45,000 lb st with aflerburning. 
Dimensions: span 112 ft 511., in spread, 76 fl 91/4 in swept· 

length 129 ft 11 in ; height 3511 5 1/◄ in. ' 
Weight: gross 286,600 lb. 
Performance: max .speed Mach 2.0 at high altitude, 

Mach 0,9 al low altitude, service ceiling 59,000 ft, max 
unrefueled combat radius 2,485 miles. 

Accommodation: crew of four, in pairs. 
Armament: primary armament of two AS-4 (Kitchen) air· 

to-surface m1ss1les, carried under the fi xed center­
seclion panel of each wing , or a single Kitchen semi­
recessed in the underside of the center-fuselage. Mul­
tiple racks for 12 to 181,100 lb bombs sometimes lilted 
under the air intake trunks. Alternative weapon loads 
include up to 26,450 lb of convenlional bombs, or 
mines. Development of decoy missiles has been re· 
ported, to supplement very advanced ECM and ECCM. 
Two GSh-23 twin-barrel 23-mm guns, wilh barrels side 
by side horizontally, in radar-direcled tail mounting. 

Tupolev Tu-95 and Tu-142 (NATO "Bear") 
Afler38 years of conlinuous produclion, these remark­

able propeller-driven aircraft remain a formidable 
spearhead of Russian stralegic nuclear attack and mari­
time airpower. Military Forces in Transition reporls lhat 
"New construclion of Bear-Hs has brought the total op­
eral1onal ,nvenlory lo over 80 at three main operating 
bases," Al the same l ime, additional Tu-142 Bear-F Mod 
4s have been delivered to Naval Aviation , bringing the 
total of the Navy 's marit ime re connaissance!ASWI 
"TACAMO equivalent" Bears to around the same total of 
80. Major current versions of the Tu-95 and Tu-142: 

Bear-D. Identified in 1967, th is maritime reconnais­
sance version of the Tu-95 is equipped with I-band sur­
face search radar in a large blister fairing under the 
center-fuselage. Glazed nose with undernose radome 
and superimposed refueling probe. Elinl blister fairing 
on each side of ,ts rear fuselage. Added fairing at each 
tailplane tip. I-band ta,1.·warning radar in large fairing at 
base of ,.udder. Defensive armament of six 23-mm guns 
m pairs 1n remotely contro lled rear dorsal and ventral 
turrets and ma_nned tall-)urret. Carries no offensive weap­
ons, but tasks include pinpointing of maritime targets tor 
m1ss1le launch trews on board ships and aircraft that are 
themselves too distant to ensure precise missile aiming 
and guidance. About 15 opelatlonal. 

.A Bea_r-D was the first version seen, in 1976, with a 
laired ta1icone housing special equipment in place of the 
normal tail lurret and associated radome. A similar tail is 
filled lo Bear-G. 
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Tupolev Tu-142M (Nato "Bear-J") (G. Jacobs/Jane's Intelligence Review) 

Bear-E. Reconnaissance version of Tu-95 with rear 
fuselage elint fairings and refueling probe. Seven cam­
era windows in bomb-bay doors. Armament as Bear-D. 
Few only. 

Baar-F. Antisubmarine aircraft. First of the Tu-142 ser­
ies of extensively redesigned Bears, with more highly 
cambered wings and longer fuselage forward of the 
wings. Deployed inillally by Naval Avlalton In 1970. Re­
entered production In !he mld-19805. Originally. Bear-F 
had enlarged and lengthened fairings for 12-wheel main 
landing gear bogles alt of Its Inboard engine nacelles. 
and unc;lernose radar. The main underfuselage J-band 
radar housing is considerably further forward lhan on 
Bear-D and smaller in size. There are no large blister 
fairings under and on the sides of lhe rear fuselage, and 
the nosewheel doors are bulged prominently, suggest· 
Ing the use of larger or low-pressure lire-s. Bear-F has two 
stores bays for sonobuoys, torpedoes . and depth 
charges In Its rear fuselage, one of them replacing the 
usual rear ventral gun turret and leaving !he tail turret as 
the sole defensive gun position. Later variants of Bear·F 
are identified as follows: 

Mod 1: As original Bear•F, but reverted lo standard· 
size nacelles and four•wtieel main landing gear bogies. 
Chin-mounted J-band radar deleted. Fewer protrusions. 

Mod 2 (Tu-142M): Fuselage nose lengthened by 9 in 
and roof of flight deck raised. Angle of refueling probe 
lowered by 4°. 

Mod 3: MAD boom added to fin tip. Fairings at tips of 
tailplane deleted. Rear stores bay lengthened and 
narrowed. 

Mod 4: Chin radar reinstated. ECM thimble radome on 
nose, plus other fairings. 

Most of approximately 55 Bear-Fs in service are now to 
Mod 3 or Mod 4 standard. 

Bear-G. Bomber and elinl conversion of early Tu-95 
Bear-B/C bombers, able to carry two AS-4 (Kitchen) air· 
to-surface missiles, on a large pylon under each wing­
root. Other features include a new undernose radar, an 
ECM thimble under lhe in-flight refueling probe, a 
streamlined ECM pod on each side at the bottom ol both 
the center and rear fuselage, and a "solid" tallcone. 
containing special equlpmen1, similar In shape io that on 
some Bear-Os. Defensive armamen1 of two 23-mm guns, 
in ventral turret. More than 45 operational wllh lhe 
lrl<utsk Air Army, 

Beer-H. New-produc1lon version based on Tu-142 air• 
trame. bui fuselage shortened to length of Tu-95. Carries 
s1• AS-15 (Kent) long-range cruise missiles on an inler· 
nal rotary launcher, with provision for two more under 
each wlngroot and a cluster of three between each pair 
of eng nes. Bear-H attained Initial operational capablllly 
In 1984, and more than 80are now deployed, some In the 
Far East. Features include a larger and deeper radome 
buill Into lho nose and a small fin-lip fairing. There are no 
ellnt bllsler fairings on the sides of the rear fuselage, and 
Iha ventral gun 1urre1 is deleted. Some alrcrafl have only 
a single twin-barrel gun, Instead of the usual pair. In 1he 
lall lurrel. 

Bear-J. tdenlllled In 1986, this ls the Soviet equivalent 
of the US Navy's E·6A and EC-1300 TACAMO aircraft. 
equipped with VLF communications avionics to main­
lain an on·station/all•ocea.n link. between national com• 
mand authorities and nuclear missile armed submarines 
under most operating condl lltms. large ventral pod for 
VLF 1ralllng-wlre antenna. several kilometers long, un• 
der center-fuselage In weapons bay area. Undernose 
!airing as on Bear-F Mod 4. Fln•tlp pod wllh trailing edge 
as on some Bear-Hs. Satcom dome aft of flight deck 
canopy_ Operational in comparatively small numbers 
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Tupolev Tu-160 (NATO "Blackjack") 
(Soviet Wings/Alexander Dzhus) 

with the Northern and Pacific Fleets, it appears to use a 
modified Tu-142 Bear-F airframe. 

Duties of the Bears have included deployments to Cam 
Ranh in Vietnam and to staging bases in Cuba and 
Angola. Bears haw been encountered off the US e.st 
coast during transits between Murmansk and Cuba and 
during ellnt missions from Cuba. Bear•Hs have flown 
simulated attack and training missions agalnsl tile US 
and Canada. Other Bears, including missile-armed Gs, 
have a theater role and conduct regular combat training 
exercises against naval and land targets In lhe northern 
Pacific region . The Indian Navy has ten Tu-142M Bear•Fs 
for marillmo reconnaissance. (Data lor 8ear-H follow.} 
Power Plant: four Kuznetsov NK-12MVturboprops; each 

14,795 ehp. Internal fuel capacity 25,100 gallons. 
Equipped for in-flight refueling. 

Dimensions: span 167 ft 8 in, length 162 ft 5 in, height 
39 ft 9 in. 

Weights: empty 264,550 lb, gross 414,470 lb. 
Performance: max speed 506 mph al 25,000 ft, service 

ceiling 39,370 ft, combat radius with 25,000 lb payload 
3,975 miles. 

Armament: as described for individual versions. 

Tupolev Tu-160 (NATO "Blackjack") 
In its 1991 report Military Forces in Transition, DoD 

comments that "construction of the Tu-160 Blackjack, a 
high-altitude supersonic bomber, ... [has continued], 
with a total operational fleet of about 16 based al the sole 
operating base at Priluki, Ukraine. Production and de· 
ployment of this aircraft ... have proceeded at a slower 
pace than had been anticipated." Since then, Col. Gen. 
Peter Deynekin, a one-time Blackjack pilot who was ap­
pointed CINC of the former Soviet Air Forces last year, 
has expressed his dissatisfaction with both the Tu-22M 
and Tu-160. Claiming that it has been common practice 
for aircraft to be rushed into service prematurely, in the 
hope that they can be brought up to standard by opera­
tional units, he said that this process has taken more 
lhan three years for the Tu-160, and lhat "even after many 
years of operational flying with the Tu-22M, we still dis­
cover design shortcomings in the airframe and engine." 
Meanwhile, following a US lead, Tu-95 and Tu-160 long­
range bombers have been taken off alert status and a 
start made on placing their nuclear weapons in storage 
at their bases. Development of a modified nuclear SAAM 
for the bombers has been ended. 

It was expected that at least 100Tu-160s would be built 
in a complex added to the huge Kazan airframe plant. 
Instead, according to Col. Gen. Igor Kalugin, CINC of the 

strategic bomber force, manu1ac1uro ol th b 
end soon. Comparison of !hi! Tu-1 60wlth IJ~ ~!'1be~ 
threatened B-2 Is Interesting, The two at .A. 5 equ 
hardly be more dlsslmilar. The subsonic r~r~ft,dou1 
two-crew B-2 represents lhe epitome of 51; Yl'\ll"'i'log. 
ogy, to ensure op_tlmum posslbllit y of alth loch:rio.; 
densaly structured defenses agalnS1 alr alen91r~1t119 
personlc, lour-crew Blackjack- Is configu ac~ •. lhe ~ 
B·1B, Its scant attention to IQvl·observabi:ed_ll~e !hi 
the depletion of US air defenses. It was bell 

9 111fl.ect11_1q 
to be Intended only as a high-allltudo sta~ 1"'\1.\1.iiy 
missile launcher. However, the rotary laun i" C~i,i 
each of Its two hu_ge weapon bays can oan c er llliJ11t 
allack missiles similar lo IJSAF's SAAM/ sho1t•r111Ge 
native or ln addition to ALCMs, for defense :s an Bile,. 
during low-altitude penetration missions 8~Ppre,1on 
speed. • transonic 

Blackjack is about 20 percent longer than 
with greater unrefueted combat radius and 

th
e· 8,111, 

level speed comparable with lhat of the orr~xOn11111 
prototypes. It is in no way a simple scato-up of~al ~ 1 
earlier Backfire. Common features include l<>w-rn POien 
variable-geometry (20° to 65°, manually solectedfUq\911 
and a massive dorsal fin ; but Blackjack's horlzo Wino. 
surfaces are mounted high, near the ln1ersoc11i1181 lllf 
dorsal fin and au-moving main fin . The very 10

11 oJ,I~ 
sharply swept fixed root panel of ea.ch win ang and 
engine installation, resemble lhose of 1he ,g~9!d11 111t 
Tu-144 supersonic transport rather lhan Backrtr/ rll:I 
Power Plant: four Kuznetsov/KKBM NK-32 turbiir 

each 55,11 5 lb st with afterburning. Provision 1 "/': 
flight refueling presumed. or 11-

Dimenslons: span 182 ft 9 in spread, 116 ft 9:i,41n s.w. 
length 177 fl 6 1n; height 43 ft. Pl, 

Weight: gross 606,260 lb, 
Performance: max speed Mach 1.88 at high alllluae 

se_rvice ceiling 60,000 ft, max unrefueled range 81700 
miles. 

Accommodation: crew of tour, in pairs, on ·eJeollon 
seats. •· 

Armament: no guns; internal stowage for up to 36,00lll~ 
of free-fall bombs; short-range attack mlss)la OI 
ALCMs. Each rotary launcher carries ·12 fis",1s 
(Kickback) SRAMs or six ALCMs, currently AS.·151 
(Kents). 

Fighters 
MiG-21 (NATO "Fishbed") 

More than 75 percent of the Frontal Aviation ijglilti 
force was equipped with MiG-29 and Su-27 lout1~ 
generation ai rcraft by 1991 . Remaining MiG-21 s·aitlll' 
signed primarily to reconnaissance missions (see Re> 
connaissance, ECM, and Early Warn ing Ai rcrall seo\lOII~ 

MiG-23 (NATO "Flogger") 
Air Forces reequipment and resubordinalion ,ha'ie"' 

suited in a major reduction in the number of opera\~ 
MiG-23s. Older models have been retired and lllP~ 
by MIG-29s and s u-27s In the Mil llary Dlslr!CIS ~ 
Groups ot Forces, and in the Aviation of Air 'Oe{entt 
(APVO): Others were passed 10 Naval Aviation unils1 t~ 
gelher with Su-24s, Su-17s, Su-25S. MIG•27s ~-".,, 
MIG·29s, In 1989-90, to expand Its pormanenlly II,"'" 
based tactloal air element In the ATTU zone op~ 
NATO. Production ended In the m d-19805, anl•II 
MIG·23s a.re expected 10 be withdraw!\ lrom llrsbllnt 
service by the mld-19.90s. Current variants In CIS setvlGt 
are as follows: -1 fig~ 

MIG-23MF (Flogger-8). Slngh~•seat air comba WI"" 
with 27 500 lb st Tumal'ISky R-29-300 turbojet. >;;· 
sweep .;.,labia manually In flight pr on 1he ground at h i 
45•, or 72•. Equipment Includes Sapllr-230-Ch t klnO 
radar (NATO High Lark: search range 53 mllas, •~(orfl, 
range 34 miles) In nose, Slrena-3 radar warnln~ . e1i4 
TP-23 Infrared search/track pod beneath cockP11i,1h 1 
Doppler. Described as tha first Soviet a1rcrafl s~l..i 
demonstrated ablllty to track and engage 1argel { 
below its own allllude. Standard ve1-slon from • 
1975. f rdpll,r 

MIG·23UB (Flogger-Ci Tandem two-seaier O iu ~ 
tlonal training and combat use, wilh 22.045 lb 51 d fll 
sky R-27F2M·300 turbojet. Slightly raised secon up;,,. 
pit to mar, with retractable perlscoplc sight foro~ 
and modified fairing aft of canopy. MIG· 

MIG-2.'lML (Flogger•G). Basically similar to d*I 
but wlth R-3Sf eng ne. rear fuselage fuel ,an~ghi 
much smaller dorsal lin, Sapflr-23ML llghlel" 
dar, and TP•23M IRST. FI099 

MI0 -23MLO (Flogger-K~ Developmen1 or lnli g 
dentiflod by dogtool~ notch at Junclion of"' eoir 
leading-edge and Intake 1run1< on each sld8

-~
0
8~gl8J 

vortices to Improve stability in yaw at hlg rotijl,ig 
allaok. This compensates tor smaller ...eniral d ol~ 
and small dorsal fin. New IFF antenna forwar 
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1 ~er) clos.-0-range'alr-to-alr missiles on 
,p.011 _,,vcPlvoting weapon pylons under outer 

'i_ pylon~: f/099er-G follow.). 
oa.(s 1° Tumansky R-3SF-300 1urb0Je1, rated al 

r,.P,L1nt: ""i~h ma• enorburnlng. Varlable-geomelry 
66011'1 9! w d variable nozzle. Internal fuel capacity 

ill in(a~es~n Provision ror 211 gallon external fuel 
f 519 ga1ton.s- rllne pylon, and lwo more under fixed 
p11k on cent~wo addltlonal 211 gallon tanks may be 
;vf!IO,P}'nelS~nsWlveling pylons under ou1er wings for 
dJlleo on n w th wings al 16' sweep. Attachment for 
ftrrY mghtS, off rockol on each side of rear fuselage. 
_,i,1ed t~ks ,a.n 45 fl 10 In spread, 25 fl 6¼ In .swept: 

••~•19"1•5P 1;o 52 fl 1V•in: helgh115fl!W• ln ; wing 
lll'Olhe_xotpr~I sprood. 368.1 sq ft swep1. 
IJWf--◄Ol - 6 stq 22.~85 lb, max external weapons 6,615 

llfolahll: 81!1P •• Y 26-'39 250 lb. 
"it,; gros. S~-~ax spoed Mach 2.35at height, Mach 1.1 
...io11111nc•-1co colling 60,700 It, combat radius 715 
fli Slli-

1
50h~xair-lo•air missiles. 435 miles wlt.h 4,410 lb 

lllilesW I s 
bbi"~:icfallon: pllol only, . AfOO"'rl! • one 1wln-bnrrel 23-mm GSh-23L gun in belly 

,41it11rn•g~0 ylon under center-fuselage, one under 
~ ri ,n!atr Intake duct. and one under ea.ch lixed ~• i wfng panel. for air-lo-air missiles, bombs. 
!nbOIJ - .(Is or o1her stores. Use of twin launchers 
iockel Pf~nt~ko due-ts pormlls carriage of four AA-a 
~d) ~ lsslles. In addilion to lwo AA•7 (Apex) on 

111\defil"lng pylons. 

..... 26 (NATO "Foxbat-A, C, E,- and F") 
M"""" o!1ter.ciomoat a.lrcrafl In flrsr.-llne service has ex­
~elllhe J-,1aoh 2.63 llmll speed ol the MIG-25 ln.tercep, 

endlts 18connalsstu1C11 counterpart. Iha MIG-25A. II f. , 1ways-~umed lhat lhls high · stra ight and level " 
rform@nce was demanded 10 maloh the threat ol 

,~f"s 8•70 Valkyrie supersonic bomber. In facl . as 
fi'1kQ)1111 General Designer Rosllslav Belyakov reveals in 
1111 r,t/G 193.9-1989 history of the 0KB, written with 
JiCICl!lfS•Marmal~ of France, It was mle.nded 10 lnterc·ept 
die ~11 ·(SJHIA). It never proved capable of doing so, 
lltil moru:11, an 300 improved models are In service 30 
jllfta(ler the design was finalized and are expected to 
,eiw wlt\1 lhe APVO through the end of this century. 

The airframes are manufactured of 80 percent welded 
nlell,Qi ~Jdel, with eight percent lilanium in areas subject 
toexlf1!ne heating, such as the wing leading-edges, and 
11 ~r4enl 019 special heat-resistant aluminium alloy. 
~QS lhal can now be identified precisely are: 

IIKl-25P (Foxbat·A). Basic single-seat interceptor, first 
ffOl'lll p~e'-\5SP·1 prOIOIVPB on September 9, 1964. Two 
11-158-300 IUrboje1s. each rntod at 22,500 lb st with after­
burnln9, Smertch look-down/shoot-down radar with 
flac:klng range of 31 miles, Sirena-3 radar warning re­
Mtvt11ln Wlogllp antifluller bodies and starboard fin tip, 
l!ld-Slie'2M fff, Armed wilh one infrared and one radar 
homing AA-6 (Acrid) air-to-air missile under each wing. 
All1ton)'8rted laler to MiG-25PDS, 

MtQ:2~11 H rlH (Foxbal-B/D). Reconnaissance/bomb· 
If ~fonu. (Described in Reconnaissance ECM and 
EIIIY, Wiiinlng Aircraft section.) ' ' 

III0.•25Pu ··• nd RU (Foxbat-C). Tra ining versions ol 
M!G-ZSP and A. respectively. Rodesigned nose secllon, 
QOl!llllq!ng ~eparate cockpll wilh individual canopy. !or­
.,.,a of S!_~ndard cockpit and at lower level. No radar or 
IIOOnoalssance sensors in nose. Limited lo Mach 2.65. 
11o~·25PD (Foxbal•EJ. Development of Foxbal•A pro­
·~~~ fro_m 1978 until 1982. Uprated R-15BD-300 en• 
Oi"':; Wilh Ille o! 1,000 hours instead of 150 hours. 
~ ,. ·2~ radar and IAST. giving lool<-down/shoot·down 
:-b~lty comparablo with lhat of MIG-23MF. Basic er­
~e,/ o/ two AA-6 (Acrid) and four M·8 (Aphid) mls-

11!0-~~lslon for 1,~00 gallon underbelly luel lank. 
fllll!I MIG DS (Foxbal-E), As MiG-25PD but converted 
to house "ftp lrom 19_79. Nose lenglhened by 10 Inches 

11f0;258
1
1
t t refuohn!J equipment on some aircraft. 

IUpP~t [Foxbal-F~ "WIid Weesel" type of defense­
llli'~lmlla~~ al~raft Produced 1982~5. Airframe gener• 
1111 ~ f1ll1 o IG-25R9 bul with ECM dieleclr[c plinel 
ltnaU blls~e':'0 on each sldo of longer nose. Addlliona l 
Pine! 00 0 

on each side at rear ol radome Dielectric 
bill~ auxlli~se 01 eaeh outboard weapon pyi°on, Under­
(klltet) anll~~~=I tank as MIG-25PD. Carries four AS-11 
1111,161~$1\es lion mlss11es to attack surface-to-ai r 
E 10/fo;,,J over long standoff ranges. (Data /or Foxbat-

l'o.i.r "tanf: two Tu 
2t700 lb , 1 with mansky R·15BD-300 turbojets, each 
1,670,gaUons Dlterburn lng. Internal !uel capacity 
~ ln\..(\~es. • Elaotron1callycon1rolled variable ramps 

•n1ton1• 5 8 ~ ln, \ielgti 2~ if 11 11'¥• i~, length excl probe 64 ft 
,~ hi: gross Wilh f 01/4 in, wing area 661 sq fl. 
,::,9$0 lb, our missiles and full internal fuel 
~■-nee : m 
ft-,: 811~L, soir speed Mach 2.83 al height , Mach 
~.1~ 1,ng l\rri 2.~/8illng 67,90_0 fl. lakeoft run 4,100 
~ lliriersonlc 

5 
<> ft , range on in!ernal fuel 775 miles 

~ll\.1n1: sea •1:Jt~· l,075 miles subsonic. 
~I vidua1 model descriptions. 
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MiG-29 (NATO "Fulcrum") 
More than 600 MiG-29s are in service with Frontal 

Aviation units assign·eb to Air Forces of the Military Dis­
tricts and Groups of Forces. Others have been delivered 
to the air forces of Cuba, Czechoslovakia, the former 
East Germany (now equipping lhe 5th Luftwaffe divi­
sion), India, Iran, Iraq. North Korea, Poland, Romania, 
Syria, and Yugoslavia. Production of the basic versions 
for CIS air forces is ending, but new derivatives are being 
developed, including a carrier-based fighter and a great­
ly redesigned version known at present as the MiG-29M. 
Some MiG-29s have been transferred from Frontal Avia­
tion to Naval Aviation land-based units in the ATTU zone. 

Operational since early 1985, the MiG-29 is a twin· 
engine combat aircraft comparable in size to the US 
Navy's F/A-18 Hornet. Its N0-193 coherent pulse-Doppler 
look-down/shoot-down radar owes less to unlicensed 
Hughes APG-65 technology than was once thought, and 
is supplemented by a laser rangefinder and infrared 
search/track sensor forward of the windscreen. Both 
systems operate in conjunction with the pilot's helmet­
mounted target designator. Primary operational role is 
as a single-seat counterair fighter, but the MiG-29 has 
dual-role air combat/attack capability and has been 
photographed in Polish Air Force service with an under­
wing armament of four 57-mm rocket pods and two 
AA-11 missiles. Versions identified to date are as follows: 

MIG-29 (Fulcrum-A). Land-based single-seater. During 
takeoff and landing, hinged doors shield the engine air 
intakes against foreign object ingestion; engine air is 
then taken in through louvers in the upper surface of the 
wingroot extensions. Flying controls are actuated hy· 
draulically. IRCM flare dispensers in "fences" forward of 
dorsal tailfins. 

MiG-29UB (Fulcrum-B). Combat trainer. Second seat 
forward of the normal cockpit, under a continuous can­
opy, with periscope for rear occupant. Nose radar re· 
placed by a radar rangefinder. Underwing stores pylons 
retained. 

MiG-29 (Fulcrum-C). As Fulcrum-A, but with more 
deeply curved top to fuselage aft of the cockpit, contain· 
ing equipment. This may have been transferred from 
inside fuselage lo make room for extra fuel. 

MiG-29K (Fulcrum-D). Maritime version, used in late 
1989 for ski-jump takeoff and deck landing trials on 
carrier Admiral Kuznetsov. Two converted from Fulcrum• 
As. More powerful RD-33K turbofans. Upward-folding 
outer wing panels, with bulged tips, probably for ESM, 
and with two additional underwing hardpoints (eight 
total), Strengthened landing gear, with arrester hook, No 

MiG-25PDS (NATO "Foxbat-E") 

MiG-29 (NATO "Fulcrum-C") 
(lvo Sturzenegger) 

MiG-31 (NATO "Foxhound-A") 

intake FOD doors required tor carrier operation, permit­
ting deletion of overwing louvers and internal ducting in 
center-section, which now provides much increased fuel 
tankage (674 gallons in center-section). Flight refueling 
capability. No APU airscoop on rear fuselage or flare 
dispenser "fences" forward of dorsal fins. Different IRST. 
Expected to form close-range air defense/attack force 
on Admiral Kuznetsov and its sister ships. 

MIG-29M. Greatly redesigned Fulcrum with quad­
ruplex digital fly-by-wire controls and a "glass" cockpit 
with CRTs. Experimental prototype flown for the first 
time by Mikoyan chief test pilot Valery Menitsky in late 
1989. Radome of more tapered profile. Nose lengthened 
by approx n, in. Longer canopy. Wider and longer dor­
sal spine, terminating in a spade-like structure that ex­
tends beyond the jet nozzles. Dogtooth tailplane lead· 
ing-edge. More rounded wingtip trailing-edge. Center· 
section without engine air louvers, eight underwing 
hardpoints, and RD-33K engines, like MiG-29K. Slightly 
changed wing position and modifications to change the 
center of gravity are claimed to make the MiG·29M more 
comfortable to fly. with increased permissible angle of 
attack, better maneuverability, and improved cruise effi­
ciency. A foreign partner is being sought for continued 
development. with export deliveries from 1994. • 

In addition, a "fifth-generation" version with multiaxis 
thrust-vectoring engine nozzles has been test flown at 
lhe Zhukowsky flight research center. (Data lor Fulcrum­
A follow.) 
Power Plant: two Sarkisov (St. Petersburg/Klimov) 

RD-33 turbofans, each 18,300 lb st with afterburning . 
Internal fuel capacity 1,153 gallons. Provision for two 
external tanks under wings and one under fuselage, 

Dlmen1lon1: span 37 fl 3V• In, length 56 fl 10 in, height 
15 ft 61/4 in, wing area 409 sq ft . 

Weights: empty 24,030 lb, gross 33,600-40,785 lb. 
Performance: max speed at height Mach 2.35, at S/L 

Mach 1.06, service ceiling 60,700 ft, takeoff run 790 ft. 
landing run 1,970 ft, range 932 miles on internal fuel, 
1,550 miles with external tanks. 

Accommodation: pilot only (two seats in tandem in 
Fulcrum-B), 

Armament: six medium-range radar/IA homing AA-10 
(Alamo-NB) and/or close-range AA-11 (Archer) air-to­
air missiles on three pylons under each wing. Provi­
sion for carrying AA-9 (Amos) and AA-8 (Aphid) mis· 
siles. Able to carry bombs, 57-mm, 80-mm, and 240-
mm rockets, and other stores (including nuclear weap­
ons) in attack role. One 30-mm GSh-30 gun in port 
wingroot leading-edge extension, with 150 rds. 

MiG-31 (NATO "Foxhound-A") 
One-quarter of the APVO air defense force is now 

equipped with fourth-generation MiG-31s and Su-27s, 
replacing MiG-23s and Su-15s. Production and develop­
ment of both types are continuing, and Mikoyan's Gen· 
eral Designer, Rostislav Belyakov, hopes to exhibit a de· 
veloped MiG-31 Mal next year's Paris Air Show. However, 
its future may depend on export orders and foreign in­
duStrial partnership. 

Despite having a configuration similar to that of the 
MiG-25, Foxhound is a very different aircraft. The re­
quirement was for an all-altitude, all-weather interceptor, 
embodying advanced digital avionics and carrying two 
crew. There was no call for higher speed than that of the 
MiG-25, but a longer range was specified . Belyakov de­
cided to reduce the airframe's steel content to 50 per­
cent, with 16 percent titanium, 33 percent dural, and 
negligible composites except for the radome. A proto­
type known as the Ye-155MP (originally MiG-25MP) flew 
on September 16, 1975. Four years later, production of 
the fully developed MIG-31 began at the Gorky works. Its 
Zaslon radar was the first electronically scanned phased­
array type to enter service, enabling Foxhound to track 
ten largets and engage four shnullaneously, Including 
targets below and bilhind Its own location. Other equip, 
ment includes a rectra01able l nfrared search/track sen­
sor, radar warning receivers, and active infrared and 
electronic countermeasures. Offset tandem twin-wheel 
main landing gear units facilitate operation from un­
prepared ground and gravel. 

The basic MiG-31 Foxhound-A is able to be guided 
automatically, and to engage targets, under ground con­
trol. Under development is the improved MiG-31M (Fox­
hound-B), identified by small side windows for the rear 
cockpit, a wider dorsal spine, more rounded wingtips 
with flush dielectric areas at front and rear, larger curved 
fin root extensions, modified and extended wingroot 
leading-edge extensions, and four new-type underwing 
pylons for active radar-guided missiles. (Data for MiG-31 
Foxhound-A.} 
Power Plant: two MKB (Perm)/Soloviev D-30F6 turbo­

fans; each 34,170 lb st with afterburning. Internal fuel 
capacity approx 5,350 gallons. Provision for two under· 
wing lanks, each 660 gallons, and flight refueling, 

Dimensions: span 44 ft 2 in, length 74 ft 51/4 in, height 
20 ft 21/4 in, wing area 663 sq ft . 

Weights: empty 48,115 lb, gross 90,390-101,850 lb. 
Performance: max speed Mach 2.35 at height, Mach 

1.23 at S/L, service ceiling 67,600 ft, takeoff run 3,940 
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ft, landing run 2,625 ft, combat radius 450 miles at 
Mach 2.35, 870 miles at Mach 0.85 with external tanks. 

Accommodation: crew of two, in tandem. 
Armament: basic armament of four AA-9 (Amos) radar­

homing, tong-range. air-to-air mis.sites In pairs under 
fuselage; two AA-6 (Acrld) medium-rang~. lnframd• 
homing, air-to-air mis.sites on Inner undorwmg pylons: 
and four AA-8 (Aphid) close-rang;,. infrared-homing, 
air-to-air mlssllBs on two outer underwlng pylons. One 
23-mm GSh-6-23 six-barrel Gatling-type gun in fairing 
on starboard lower fuselage, with 260 rds. 

Sukhoi Su-15 (NATO "Flagon") 
The number of Su-15s in home defense units is be­

lieved to be fewer than 225, in three versions, as follows: 
Flagon-E. Single-seat interceptor. R-13F-300 turbo­

jets, each rated at 14,550 lb st. Major production version, 
operational since second half of 1973. 

Flagon-F. Last known production version, identified by 
ogival nose radome instead of conical type on earlier 
variants. Generally similar to Flagon-E but with uprated 
engines. 

Flagon-G. Two-seat training version of Flagon-F with 
probable combat capability. Individual rearward hinged 
canopy over each seat Periscope above rear canopy for 
enhanced forward view. Overall length unchanged. 
(Data for Flagon-F follow.) 
Power Plant: two Tumansky R-13F2-300 turbojets; each 

14,550 lb st with afterburning. 
Dimensions: span 30 ft O in, length 70 ft O in, height 16 ft 

81;'2 in. 
Weights: empty 24,250 lb, gross 39,680 lb. 
Performance: max speed Mach 2.1 above 36,000 ft, ser­

vice ceiling 65,600 ft, combat radius 620 miles. 
Accommodation: pilot only. 
Armament: one radar homing and one infrared homing 

AA-3 air-to-air missile (Anab) on outboard underwing 
pylons; AA-8 infrared homing close-range missile 
(Aphid) on each inboard pylon. GSh-23L 23-mm gun 
pods or fuel tanks on two underbelly pylons. 

Sukhoi Su-27 (NATO "Flanker") 
Last October Vladimir F. Laptev, then deputy minister 

of the aviation industry for military aircraft in the former 
USSR, said that the Su-27 would be the major, and per­
haps the only, combat aircraft in production for domestic 
use in two years· time. To justify this reliance on a design 
started under the leadership of Pavel Sukhoi in 1969, the 
0KB named for him is developing important new ver-

sions. First exports of basic Su-27s, to China, were made 
in 1991. More than 200equlpalrdefense units in states of 
the CIS; others form primary equipment of the fighter 
units intended to escort Su-24s of the Legnica and Vin­
nitsa Air Armies on deep penetration missions. Variants 
identified to date are as follows: 

Su-27 (Flanker-A). Prototypes and preseries alrcralt, 
the nrst of which flew on May 20, 19TT. as the T- t0-1 . All 
with curved wingtips, and talliins mounted centrally 
above the engine housings. 

su-27 (Flanker-BJ. Single-seal production version , 
wilh square wingtips carrying launchers lor alr-10-alr 
missiles. tallllns localed oulboard of engine housings. 
extended tallcone, and other changes. Flrsl Soviet lighl· 
er with lly-by-wire llight conIrols. No allerons: one-piece 
dl flerentlal 1allerons operate ln conjunction wi th 
flaperons and rudders for pitch and roll control. Wing 
leading• and tralllng-edge flaps are controlled manually 
for takeoff and landing. computer conIrolled In fligh t. No 
composites, but a considerable quantity of titanium in 
the airframe. Integrated flre-control system enables the 
track-while-scan coherent pulse-Doppler radar, IRST, 
and laser rangefinder to be slaved to the pilot's helmet­
mounted target designator and displayed on the wide-
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Sukhoi Su-27 (NATO "Flanker-A") 
(Paul Jackson) 

Side-by-side two-seat Su-27 
(TASS) 
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Yakovlev Yak-38 (NATO "Forger-A") 
(lvo Sturzenegger) 

Yakovlev Yak-141 (NATO "Freestyle") 

angle HUD. In ground attack configuration, carries cylin­
drical ECM jammer pod on each wingtip. Able to carry 
reconnaissance pack on centerline pylon. First flown 
April 20, 1981 . 

Su-27UB (Flanker-C). Tandem two-seat trainer with full 
combat capability, based on Flanker-B. 

Su-27K (Flanker-D). Version for ramp-assisted opera­
tion from naval carriers, first seen on the Admiral Kuznet­
sov in 1989. Basically as Flanker-B, but with movable 
foreplanes first tested on experimental T-10-24. Folding 
outer wing panels, strengthened landing gear with twin­
wheel nose unit, and added arrester hook. Long tailcone 
of land-based version deleted, to prevent tail scrapes 
during takeoff and landing. Able to refuel in flight and to 
carry centerline buddy pack. Expected to become stan­
dard equipment of Russian carrier air wings. 

Also seen conducting trials with the Admiral Kuznet­
sov is a side-by-side two-seat version of the Su-27 with 
foreplanes and twin nosewheels but without folding 
wings or deck hook. This aircraft has a wider nose, a 
deep fairing behind the canopy, and wing extensions 
carried forward as chines to the tip of the nose. The 
nosewheel leg has been moved forward and retracts 
rearward. The example seen had no ventral fins, radar, 

IAST, or underwlng pylons. but the gun 
Although described as a deck landing liafn was fe\•I 
live is more likely an lntordlctor anu ro or, thl&11e 
aircraft to replace tho Su-24, for use In bo~~nna1s-n 
and carrier-borne lorms. ,Jand-1, 

The Su-27 has flne..grllle hinged scr@ens 1 
alr Intake ducts to guard against FQD durln I) the engJnt 
landing. A range of more lhan 2.500 mileso~I la~oon "tci 
removed Ille need for external ranks (Dara I m~rnu11itt 
Flanl<er-8 lo/low.) o,,S,!llnit•III 
Power Plant: two Saturn/Lyulka AL-31 F aft 

_turbofans; each 27,557 lb ~t. erborml\Q 
D1mens1ons: span 48 ft 2'¥4 1n, length excl , 

71 ft 11112 in, height 19 ft 511., in. ".O¾p 
Weight: gross 48,500-66, 135 lb. 
Performance: max speed Mach 2.35 at hel hi 

at S/L, service ceiling 59,055 ft, comb~t -,:.~•~tt I.! 
m~ -~ ~ 

A.ccommodeUon: pilot only. 
Armament : ono 30-mm GSh-301 gun, with 149 

starboard wingroot extension. Up to ten alr•tl). rds, Iii 
sites, Including pairs ol AA-I0NB/C/D (Alarri Bit mla­
D), or AA-9 (Amos), and four AA-1 t (ArchertN8/Ci 
(Aphid). Able to carry a wide range of alr•tl).or Mi 
weapons, including five-round packs of t30-m 51/l'(IQ; 
els. m loSI(, 

Yakovlev Yak-38 (NATO "Forger") 
The Yak-38 remains the only operallonef Jet co 

aircraft that shares the Harrier's V/STOL capablllt~ :~ 
requires three engines, rather than one, to rri•ke ~~ 
possible. Payload/range performance ls I mited " 
DoD's Military Forces In Transition suggosls that'~~ 
Yak-38 Forger. which has operated from Klev•cl9$$ 0 
riers since 1976, appears to b& in the process ol r&lltt­
ment from combat service well in advance of the: 
jected delivery date of a successor aircraft. • When ~~ 
observed on board Kiev, the Yak-38 rnade only ve:flloa(· 
takeoffs. STOL takeoff became routine alter perteollorj 
of an automatic control system by which the lilt engl 
are brought Into use. and the lhrust-vcctorlng,rearnaz; 
zles ,otaled, at the optimum polnl In tho Ia.fleol~1t1n. 
Puller-jets at the wingtips and tail help 10 give lheaTrc~ 
commendable stablllty during takooll and lanci/ng, ~ 
etectronlcsystem ejects the pilot automatically if ehcl'llt 
height and descent rate are sensed to indicate an,11"""'1 
gency. There are two versions, known by the lo\lowJr,g 
NATO reporting names: 

Forger-A, Basic s ngle-seat combat otrcralt. Aa11gI 
radar in no.se. Prototype was completed !n 1-971, ·11nc1 
production be_gan In 1975. Twelveworedeployeil~neaali 
of 1he tour Soviet carrier/cruisers. in addition to Forger., 
Bs and about 19 Kamov Ka-25 or Ka-27 heHcjpltll/ 
Forger-A has also been operated from the carrier Adm/,, 
ral Kuznetsov. Primary roles are assumed to be re 
naissance, strikes against small ships, and fleet ~eftlllt 
against shadowing maritime recon nolssance alrcrelt; 
Production was believed to total about 75 by late 1~ 
with limited subsequent manufacture. 

Forger-B. Two-seat trainer, of which two are depl!))l!d 
on each carrier/cruiser. Second cockpit forward of l10I' 
mal cockpit, with its ejection seat at lower level, ll~deu 
continuous canopy. Rear fuselage lengthened to llOIII' 
pensate for longer nose. No ranging radar or wop_ 
pylons. Overall length about 58 ft O in. (Dara forForg.,,6_ 
follow.) s 
Powe.r Plant : one Tumansky R-27V-300 turbOJel, wl\h 

afterburner. exhausting through two vectored•th loi' 
nozzles that can 1urn up to 10" lorvr.ird of ve(tl~ .... 
VTOL; 15,300 lb st. Two RKBM R0-36-35FVA lit1/e10., 
tandem all of cockpit, inclined lorward at 1$+ Ir 
vertical: ea.ch 6.725 lb st. . ft 

Dimensions: span 24 ft o in, width with wing~ folded l6 
0 In. length 50 ft 101/4 In. height 14 ft 4 In, wing area 1 

~Q .. · oo~ 
Weights: basic operating (including pilot) 16.5 

gross 25,795 lb. 41 
Performance: max speed Mach 0.95 at height, M•cr,15-

at Sil, service ceiling 39,375 ft, combat radius 
230 miles. 

Accommodation: pilot only. 51~ 
Armament: lour pylons under Inner w1ngs 1~•1 ~flgll 

7,935 lb ol stores . Including AS-7 (Kerry) s~o t· nllf 
alr•.to-surface mlsslles, armor-pie rcing ant,~~ ;,pl) 
slles, AA-8 (Aphid) air-to-air mlsslles. gun P ,rocll,• 
containing a 23-mm twin-barrel GSh-23 can1;:"~ I 
et pocks, bombs or up 10 1,100 lb, and aux 8 

tanks. 

Yakovlev Yak-141 (NATO " Freestyle") r~ 
The Yak-14't was projected in 1975 as s lo~g~ 'ol ti, 

supersonic successor to the Yak-38. The f,r~ iandlnl 
prototypes flew in March 1989; one was loSt '" (IOI 
accident on the Kiev-class Admiral GorshkOV 
Baku) in November. Official fund ing for tM pro 
been withdrawn, but the Yakovlev 0KB is chgurtJ 
development. The multiengine 1111/lhrUSI co/ g Js bY 
of the Yak-38 is retained, but thrust vector ~ms oa 
sing le large nozzle between 11a1•sided ta)lbO 18118)) 
Ing tho widely separated vertical and honion 
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Attack Aircraft 
ufG.27 (NATO •'flogger D and J") 
I" 1 n counIerperl lo !he West's F-SA and Jaguar, J ~le,seet. ,varfable-geometry. ground atlack al r­
c,all h&S many airframe features In common with the 
MIG 13 11 tias IM snme basic power plan! as the 
MIG:23~F. bul wilh a 1wo-posiIion (on/oil) a!lerburnar 
noz$and IIxed engine arr Intakes. consistent with !he 
pr1111&t:I' requl1amanl of transonic speed at low allltude. 
~Itel 450 constitute the spearhead of the Frontal Av1a-
11on grou~d attack force, with oth~rs_resubordinated to 
111r,1u Avlal on uni_ts lan_d-based within the ATTU zone, 
111,111 are two main variants: 

MI0•27K<(Flogger-D). Forward portion of fuselage 
CIClfflllle[ely redesigned by comparison with_ interceptor 
_,., ol MiG-23. Instead of having an ogIval radome, 
~ r•D~•nose is sharply tapered in side elevation, 
WIili a 1ada1 ranging antenna and a small sloping win­
dOw GOYOrlng a le.scr rangefinder. Doppler navigation 
~r I~ nose. Additional armor on flat sides of cockpit. 
8fi1 af\d canopy raised to improve view from cockpit. 
•• low-pressure, mainwheel tires, Six-barrel 30-mm 
(JSh'6,30 underbelly gun. with 260 rds. replaces GSh-23 
Gllnt~roeplor. Bomb/JATO rack under each side of rear 
tusela911, !~addition to five pylons tor 8,820 lb of external 
•• rn·c·IudIn·g tactical nuclear bombs, two SPPU-22 
pcjdHach 'contalnlng a twin-barrel 23-mm gun that can 
be cle~~d to fire downwards (with 260 rds), AA-2 
IAlol)),lr,lo:alr missiles, AS-7 (Kerry) and AS-14 (Kedge) 
lil·I0•8Vr1Dc.e missiles, 240-mm rockets, UB-32A or 
IJB.!& pol!• al 57-mm rockets, twenty-Iwo 110-220 lb 
i!tlm'o,; nine 650 lb or eight 1,100 lb bombs, or napalm 
!)Ontalners, Bullet-shapod antenna above each glove py­
lo!I, ajpcfa\eJI with missile guidance. Radar warning 
~IYe lalrlng on each side of front fuselage. ahead al 
IIOWNlr9<:I b'ay. Other equipment Includes a PrNK-23K 
:~~ s~lom. SUV fire-control sysIem, a !light con-

.,.,e,n with automatic modes, and an ECM /amrner. 
.,:fi·27D (Floggor-J~ ldenllfled In 1981 and since dellv­
~K n auccesslvoty upgraded versions. Improved 
111d Z3eM nav/attack system. Latest model has wldor 
~ llo fr no.so. w!lh lip at top over much la1ger .and 
tlnaill P ~ window fo·r the more advanced Kten fase1 
wi~:-• r. 8llstertalring under nose, wllh recIangular 
~on ~

0 
l lro_nt , probably provides rearward laser deslg-

9\liledi ptab,my tor laser-_gulded bomb delivery. Bullet­
!111 111110 n ennas obovewingroot_glove pylons and ex1ar­
l!llle:~(.:i61des ol cockpll deleted. Wlngroot leadlng­
llOil~t~l~.ver005 00 so,M alrcralL As well as SPPU-22 
COnlalol"g lh slon can ca rry a photoreconnals$8ni:e pod 
la delilgnatedro:~ameras. A version buflt by HAL In India 
lo/~) G-27M Bahadur. (Dale for F/ogger,D 

l'awtr Plant· 0 li 
jb st cwlth' no um~nsky R-298-300 tu rbojet; 25.350 
Oal\011&: p,:::rburnmg. Internal fuel capacity 1,426 
linki, on for two or threo 208-gollon external 

Dtrnintton1 • as f · 
J~ql proli'e). or M,G-23MF, except length 50 ft 10 ln 
.. "'ll~t,: 911fSS I 
..,_~th elghi 1 ,:1 unprepared runway 39.~00 lb, gross 
'mor11tinae-'m b bQmbs 45,570 lb. 

'1 •1~8 
alt speed Mach 1 ,77 at height, 'Mach 1. 1 

·n wlt~ll lng 45,900 II, !ekeolf run 3,120 II. 
With t brake-chute 2,950 ft . c.ombat radius 

~1 a.8011 lh,:'0 AS-14 missiles 140 miles, with two 
mint: deS<l .•b runornal tanks 335 miles. 

r, ed •abova. 
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Sukhoi Su-17 (NATO "Fitter-C, D, E, G, H, 
and K") 

Milirary Forces in,-lransition suggests that production 
of the swingwing Fitter had ended by last year. Many of 
the 1,000 + that served with Frontal Aviation ground 
attack forces in the late 1980s have been retired, passed 
to training schools, and reassigned to Naval Aviation 
units in the ATTU zone, as well as replacing older Fitters 
deployed at land bases of the Baltic Fleet and in the 
Pacific for antishipping strikes and amphibious support 
roles Export variants are designated Su-20 and Su-22, 
the latter with Tumansky R-29B engines; but all CIS 
aircraft are Su-17s, with Lyulka engine, as follows: 

Su-17M (Fitter-C), Basic single-seat attack aircraft with 
Lyulka AL-21 F-3 turbojet. Manual wing sweep control, to 

Power Plant: one Salurn/Lyulka AL-21 F-3 turbojet rated 
at 24;700 11, st with aflert>urning. Internal fuel capacity 
1,200 gallons. Up to lour 211-gallon drop-tanks under 
fuselage and wings. 

Dimension,: span 45 11 3 in spread, 32 ft 10 in swept· 
length 61 1161/4 in ; height 16 ft 5 in; wing area 430 sq 11 
spread. 398 sq ft swept. 

Weight: gross 42,990 lb. 
Performance: max speed Mach 2.09 at height, Mach 

1.14 at sea level, ceiling 49,865 ft, max range 1,430 
miles at height, 870 miles at sea level. 

Accommodation: pilot only. 
Armament: two 30-mm NR-30 guns, each with 80 rds, in 

wingroots; nine pylons under fuselage and wings for 
up lo 9,370 lb of nuclear weapons, bombs, rocke1 

MiG-27D (NATO "Flogger-J") (lvo Sturzenegger) 

Sukhoi Su-17M-4 (NATO "Fitter-K") 
(lvo Sturzenegger) 

30°, 45°, and 63°. Curved dorsal fin between tailfin and 
dorsal spine fairing. Gun in each wingroot. Equipment 
said to include SRD-5M (NATO High Fix) I-band center­
body ranging radar, ASP-5ND fire-control system, 
Sirena-3 omnidirectional radar warning system, and 
SR0-2M IFF. Operational since 1971 in relatively small 
numbers with Frontal Aviation and Naval Aviation. 

Su-17M-2 (Fitter-DJ. Generally similar to Fitter-C, but 
forward fuselage lengthened by 15 in and drooped 3° to 
improve pilot's view. Added undernose pod for Doppler 
navigation radar. Laser rangefinder in intake centerbody. 

Su-17U (Fitter-E). Tandem two-seat trainer. Generally 
similar to Fitter-D but without Doppler pod. Deepened 
dorsal spine fairing, providing additional fuel tankage. 
Port wingroot gun deleted. 

Su-17UM (Fitter-G). Two-seat trainer variant of Fitter-H, 
with combat capability. Deepened dorsal spine fairing 
and drooped front fuselage like Fitter-E. Taller vertical 
tail surfaces. Shallow ventral fin (removable). Starboard 
gun only. Laser rangefinder fitted. 

Su-17M-3 (Fitter-H). Improved single-seater with same 
deepened spine and tail modifications as Su-17UM. Dop­
pler navigation radar fitted internally in deepened under­
surface of nose. Retains both wingroot guns. Launcher 
for air-to-air missile between each pair of underwing 
pylons. About 165 Fitter-H/Ks are equipped for tactical 
reconnaissance duties, typically with a centerline sensor 
pod, an active ECM pod under the port wing glove, and 
two underwing fuel tanks. 

Su-17M-4 (Fitter-K). Single-seat version identified in 
1984. Dorsal fin embodies small cooling air intake at 
front. Chaff/flare and decoy dispensers standard. When 
four SPPU-22 gun pods are fitted, with downward attack 
capability, the two underfuselage pods can be arranged 
to fire rearward. (Data for Su-17M-4 Fitter-K follow.) 

pods, air-to-surface rockets, 23-mm SPPU-22 gun 
pods, two AA-2 (Atoll), AA-8 (Aphid), or AA-11 (Archer) 
air-lo-air missiles, AS-7 (Kerry), AS-9 (Kyle), or AS-1 O 
(Karen) air-to-surface missiles, or a reconnaissance 
pod. 

Sukhoi Su-24 (NATO "Fencer") 
About one-quarter of the estimated 900 Su-24s deliv­

ered from the Komsomolsk factory continue to form 
primary deep strike components of the Legnica and 
Vinnitsa Air Armies. Reassignment' of other former Air 
Army Fencers, including over 75 percent of the Legnica 
units, has increased considerably the capability of MD/ 
GOF and Naval Aviation forces, often replacing Su-17s 
and deployed for operation in company with MiG-25BMs 
carrying antiradiation missiles. 

Smaller and lighter than USAF's F-111, with three­
position (16°, 45°, 68°) variable-geometry wings, the 
Su-24 entered first-line service in December 1974 as a 
replacement for the Yak-28 (NATO Brewer). Its ability to 
deliver a wide range of air-to-surface missiles provides 
defense suppression and some hard-target kill potential . 
A specially developed long-range navigation system and 
electro-optical weapon systems enable the Su-24 to pen­
etrate hostile airspace at night or in poor weather with 
great precision and then deliver ordnance within 180ft of 
its target. Its already impressive combat radius was in­
creased in the 1980s by the addition of an in-flight refuel­
ing probe and provision for carrying buddy refueling 
tanks-a development which necessitated development 
of a similar probe for the Su-27s that escort Fencers on 
combat missions. Current operational versions: 

Su-24 (Fencer-C). Eniered service in 1981 , with impor­
tant equipment changes. Multiple fitting on nose Instead 
of former simple probe. Triangular fairing for AWA for­
ward of each wing root on side of air intake, and on each 
side of fin near tip. Chord of lower part of taillin ex­
tended, giving kinked leading-edge. 

Su-24M (Fencer-D). Introduced in 1983 and now pri­
mary Air Army version. Believed to have terrain-following 
radar instead of former terrain-avoidance system. 
Slightly longer nose (approx 2 ft 6 in) for new avionics 
bay. Added in-flight refueling capability, with centrally 
mounted retractable probe forward of windshield . 
Undernose antennas deleted; blister for laser ranger/ 
designator added aft of nosewheel bay; single long 
noseprobe. Overwing fences integral with extended­
wingroot glove pylons fitted when carrying AS-14 
(Kedge) missiles. Export vers on s Su-24MK. 

Su-24MA (Fencer-E). Reconnaissance/EW variant of 
Fencer-D used by tactical and Naval air forces. Equip­
ment carried in underbelly pod. Flight refueling and air­
to-surface missile capabilities retained. "Hockey stick" 
antenna below fuselage under each engine air intake 
nose section. 



Su-24MP (Fencer-F). Electronic jamming/sigint/recon­
naissance version to replace Brewer-E model of Yak-28. 
(Data for Fencer-D follow.) 
Power Plant: two Saturn/Lyulka Al-21 F-3A afterburnlng 

turboJets ; each 24,700 lb st Internal fuel capacity esti­
mated at 3,435 gallons. Provision for two or four 330-
gallon external tanks on wing and glove pylons. 

Dimensions: span 57 ft 10 in spread. 34 ft O in swept ; 
length 80 ft 5:\14 in ; height 16 ft 3:\14 in . 

Weights: empty, equipped 41 ,885 lb, gross 87,520 lb. 
Performance: max speed Mach 2.18 at height, Mach 

1.15 at Si l. service ceiling 57.400 ft, combat radius (lo­
lo-lo) over 200 miles, (hi-lo-hi , with 6,615 lb weapons 
and two external tanks) 650 miles. 

Accommodation: pilot and weapon systems officer side 
by side. 

Armament: one GSh-6-23M six-barrel 23-mm Gatling­
type gun on starboard side of belly; nine pylons under 
fuselage, wingroot gloves, and ouler wings for 17,635 
lb of air-to-surface weapons, including TN-1000 and 
TN-1200 nuclear weapons, up to lour TV or laser 
guided bombs. conventional bombs (typically 
38 220 lb FAB-100). 57-mm lo 370-mm rockets. 23· 
mm gun pods. and such misslles as AS•7 (Kerry), 
AS-10 (Karen). AS-11 (KIiter). AS-12 (Kegler), AS· 13 
(Kingpost), AS- 14 (Kedgo). and Kh-31 . lwo AA·8 
(Aphid) ai r- to•al r ml sslles can be carried for self• 
defense. 

Sukhoi Su-25 and Su-28 (NATO " Frogfoot") 
Production of the Su-25 to meet Soviet (now CIS) 

requirements was scheduled for complet ion in 1991. It 
remains available for export, and the Sukhoi 0KB is 
continu ing development of an extensively upgraded ver­
sion known at present as the Su-25T. Described sepa­
rately, this is expected to be redesignated Su-34 if or­
dered into production. 

The prototype Su-25 flew for the first time on February 
22, 1975. It was conceived as a modern counterpart of 
the World War II Ilyushin 11-2 Shturmovik close support 
aircraft, survivable enough to battle through to ground 
targets at low level with a heavy weapon load. The pilot is 
protected by an all-welded cockpit of titanium armor. 
Pushrods rather than cables actuate the control sur­
faces, main load-bearing members are damage­
resistant, the engines are wlcro1y separated In sta nless 
steel bays, and the fuel tanks are filled with rellculeted 
foam for W<plos/on protection. A total of 256 I/ares Is 
packed Into containers above the engine nacelles and 
tallcone for use during eight allaok runs. These and 
other survivability features account for 7.5 percent of the 
aircraft's normal takeoff weight. The big wings support 
ten pylons for a wide range of ordnance, including 

slovakia, Hungary, and Iraq. Versions identified to date 
are as follows: 

Su-25 (Frogloot-A). Basic single-seat close-support 
version. Export model is Su-25K (K for kommercheskiy, 
"commercial"~ 

Su•25UB (Frogfoot-B~ Tandem two-seat oper11llonal 
conversion and weapons trainer. Raised rear cockpit. 
Taller tallfln. Gun and weapons pylons retained. Exper t 
model is Su-25UBK. 

Su•25UT (Frogfoot•B~ As Su-25UB but without weap­
ons. Prototype first fle.w August 6. 1985. Few only. 

Su-25UTG (G fo r gak, ' hook" ) (frogfoot-B). As 
su ,26UT, with arrester hook added under tall for deck 
landing training on dummy fligh t deck marked out on 
runway at Saki naval alrfleld, and for trials on carrier 
Admiral Kuznetsov. One only. 

Su-25BM. Standard Su-25 with added underwing py­
lons for rocket powered targets released for missile train­
ing by fighter pilots. 

Su-25T. See separate entry. 
Su-28. Export model of Frogfoot-B. (Data for Frogfoot­

A follow.) 
Power Plant: two nonafterburning Soyuz/Tumansky 

A-195 turbojets, each 9,921 lb st. Provision for lwo 
underwing fuel tanks. 

Dimensions: span 47 ft 1 v., in, length 50 ft 11 11.! in, height 
15 fl 9 in , wing area 362.75 sq ft. 

Weights: empty 20,950 lb, gross 32,187-38,800 lb. 
Performance: max Jovel speed at S/L Mach 0.8, max 

attack speed. airbrakes open, 428 mph, service ceiling 
22,965 ft, range with combat load al S/L 466 miles, at 
height 776 miles. 

Accommodation: pilot only. 
Armament: one twin-barrel 30-mm gun (3,000 rds/min) 

In port side ol nose, with 250 rds. Eight underwlng 
pylons for 9,700 lb of air-to-surface weapons, lnclud• 
Ing pods for 23-mm guns with twin barrels lhat pivot 
downward, 57-mm to 370-mm rockets, laser-guided 
missiles, and 1,100 lb incendiary, antipersonnel, and 
chemical cluster bcmbs. Two small outboard pylons 
for AA-2D (Atoll) or AA-8 (Aphid) air-to-air missiles. 
Weapons load is to be increased to 14,100 lb. 

Su-25T (Su-34 ?) 
Exhibited at the 1991 Dubai Air Show, the Su-25T is a 

considerably upgraded Frogloot derivative with Im­
proved navlgallon and attack systems. new misslles, and 
R· 195 turbo]ots raied at the same 9.921 lb st as those 
installed in the latest operational Su-25s. The first of 
three development aircraft flew in August 1984. Embody­
ing lessons learned during action In Afghanistan. it uti­
lized a converted Su-25UB airframe, with the humped 
rear cockpit faired over and the internal space used to 

Sukhoi Su-25 (NATO "Frogfoot-A") (P.R. Foster) 

chemical weapons and self-protection air-to-air miss/les. 
The accuracy of the laser guidance system is claimed to 
place bombs within 16 ft of a target over a standoff range 
of 12.5 miles. The engines will run on any fuel likely to be 
found in a combat area. includ ing MT gasoline and die­
sel oil; and the Su-25 can ferry Into a forward operating 
area. on Its underwing pylons, a four-pod servicing kit 
adequate to keep it operating independently of ground 
equipment for 12 days. 

Some of the Su-25s delivered from the Tbilisi airframe 
plant to Frontal Aviation units have been passed to Naval 
Aviation . The remainder make up more than one-third of 
the current 700-strong fighter-bomber force. Others are 
flown by the air forces of Afghanistan, Bulgaria, Czecho-
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Model of two-seat Su-37 

house new avionics and an extra metrl 
navigation system. with two digital coc ton Of fu11 
inertial platform, makes possible llighiPUtora ~ 
combat areas under largely au1omat c c 8 to ana I 
ened nose houses a TV system, laser r~ntro1, ~ 
target designator cl Improved cnpablllty ~ • llno~i 
activated some six miles from the tar · · ••• l'v~ 
ta.rge1 tracking, weapon seleetlon, and ~e~1• ~lier 
malio. Max weapon load Is Increased to 11 :se are 
Ing Kh-25ML (AS-1 0 Karon) laser-guid ' Sib, fno 
r~s -1 t Kil ter) antlradlat on miss tes. The =~dfnd 
gives the Su-25T a combat radius of 400 ltooei 
altitude and 560 miles at height. mil!!S _. 

To reduce the aircraft's infrared slgnaiur .. 
In the laitcone ot each turbojet expels ai~. a&rn1111 
11x.haust temperalure. Chaff/f lare dispensers lo 10vte 
in the top of the fuselage tallcone, and In aai'e l~ 
drlcal hous.lng at the base of tho rudder Th~rge 
also contains an Infrared Jammer, optl~iz s ho 
Stinger ond Aedeye frequencies. A radar wa~d 8Qtl 
ter location system Is standard. Tho Voskhod ntn! 
system and Schkval eloctro-optlcal sysiem ar:~v 
to ensure precision attacks on enemy armor 1- n.t 
aircraft's designation Indicates antitank~ A ~~Tlrt 
llghl-level TV night navigation system (or eve 8d 
FLIR system known as Mercuri) enables '8 manlua11y,, 
tank to be identif ied at night over a distance of n!nrlb 
miles. The Vlkhr primary attack missile is carr1J 1 

Y 
eight-round underwing clusters. The gun 1st n 
to an underbelly position , on the starboard~~ 
farther-offset nosewheel. 9 ol 

An initial batch of ten Su-25Ts has been bulll f 
Forces accept_ance testing. If the new mode/ enie: 
production this year, as was planned, ils desigoalion 
expected to be changed to Su-34. The export -wr9I 
provisionally designated Su-25TK. Oil 
Weight: gross 42,990 lb. 
Performance: max speed 590 mph, service tell 

32,800 ft, takeoff and landing run on unpaved ru 
2,300 ft. 

Sukhoi Su-37 
Designed as a twenty-f irst century successor to 

Su-25, the Su-37 has been optimized for IOw•leval ~ 
at transonic speed but is intended to be a true mufU 
combat airer al 1, suitable also tor alr-auporlorlly ml~ 
and as an Su-24 replacement for long-range lnterdTcl 
It is currently at the design stage and, for econ 
reasons, is being aimed initially at export markete. 
airframe is compound delta. with c/oso•couple~ 
planes and fly-by-wire control. Survivabil ity cleady,111 
on high performance and 1,765 lb of armor and 
protective features rather than low-observables, • 
17,630 lb max weapon load is hung externally on 
hardpoints. To combine high speed with long 
Sukhoi has chosen a single new Soyuz/Tumansky tu 
Ian with a mighty thrust rating of 40,500 lb, and h]gh I 
eflfclency, to power the aircraft. The wings lold to red 
stowage requ lremonls. Provision Is made for in•tl 
refueling. 

Single-seat and tandem two-seat ve rs ions are p 
jected. The radar is intended to offer low-altitude,1e 
following at transonic speed, weapon guidance a9Ji 
land and sea targets, and precision attacks on low­
targets Including hovering helicopters A podded m 
channel thermal imaging system would permit s1an 
attack over ranges ol 62- 93 ml/es. Rcconnli\ssance 
would be available with a variety of photographic. 
and infrared systems. The data that follow are prOYial 
Dimensions: span 38 ft 811.! in, length 57 11 5 In. 
Weight: gross with 18,300 lb of fuel 55. 11 5 lb. 
Performance: max speed Mach 2 class at helgtili 

1.22 at /ow level, service ceiling 55,775 II, c 
radius 932 miles with 6,615 lb of weapons. 

Armament: laser and TV guided air-to-surface ml'5! 
antlradiation missiles, air-to-air missiles compa 
with latest Sidewinders and AMRAAM: an111an~ Ii$ 
siles, rockets of 85-mm to 370-mm caliber, bO;;'o. 
up to 3,300 lb, and podded 30-mm guns. One . 
gun in starboard fuselage. 

Reconnaissance, 
ECM, and Early 

· Warning Aircraft 
Antonov An-12 (NATO "Cub-A, B. C. and ~j 

The large hold or this lour-turbOprop tra t ~-s 
accommodate a wide variety of equlpntont O re 
duties. Four variants may be Identified by NAlO 
ing names: 
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nlo intelligence (ellnt) version. ·Gener­
~ e1ectro le c ub tronsport, but with blade a.nten­
llJr to bas iage, al t or flight deck. and other 
fronl 1use 

o1I I 1· t ' ' fen of Cub transport ore in m1ss1ons, 
8, <;_onve~ omes under lhe forward- and center­

ilcfdll lOOOI ro~er antennas. About 10 produced for 
e. plUS ol 

AYiatr0~·variant ~a rrylng several tons of elec trical 
, EC 'butlon, and control gear In the cabin, 

100, dlstn mers for at least five wavebands faired 
p.e11et1zad fat s chaff/flare dfspensers. Glazed nose 
1~• l)IIIIY, P u dBi' of 1ranspor1 retained. An ogival 
ui\lfsrnose : ~allcone, housing electron ic equip• 

• /uaelog ,ace o/ the usual gun position, 
, 11 ntted 1~iir ECM variant for acti ve coun ter• 
b•D· F.~~ od• 0 0 oach side of lront tuselage and 
. ~~ ~vfat1on has ebou l 20 Cub-Cs nnd Ds. 

An-26 (NATO " Curl-B ") 
ftOY I telllgenoe version of the standard An-26 

91g~st 1~ first-Imo sorvlce. 11 can be identified by 
rt 5

1 
blade antennas above and below the fuse­

sh!>I 

_111011.20 (NATO " Coot-A ") 
"' !lntlniconnalssance e.ircral t. Is a conversion of 
19 e~a/d ·11.18 lour-turboprop transport. An under-

11 c"Dntalner, about 33 ft 71,7 in. long and 3 11 9 in 
99' assumed 10 house srde-look1ng radar. Smaller 
~.,, 011 each sido of the torvvard fuselage each 

tilfl 8 door over a camera or other sensor. About 
anrenhas and blisters can be counted on the un­

iflhl JltC& of' 1~e center• and rear-fuselage, plus two = plQtOS p,rofecl lng above the forward-fuselage. 

11YUlltln 11-22 (NATO "Coot-B " ) 
'n,t ll-22 iunother of the numerous adaptations of the 

11,18 airframe tor major military applications. Opera­
,0,.l in,sul'>i tontlal numbers. it was first photographed 
ap,rilY rrom ·a sporting balloon drifting over Pushkin 
~ld In 1990. Equipped for airborne command post 
tlllfles the examples seen had a bullet-shaped pod on 
11te lln't1p. Electronics can be expected to vary consider­
itil, AnOtlter possible 11-22 or test-bed conversion has 
"'9n'58efl with a cyl indrical nose radome. undernose 
l'flCllr ij,nllat to that of the /1-38. a long square-section 
conl~tner above the center-fuse lage, and other 
lddltlons, 

1tru1hln A-SO (NATO "Mainstay") 
lle'lelopment ot lh s AEW&C version of the 11 • 76 began 

It! th, 1870s. About 25 currently operate with MIG-29, 
~I. and Su-27 counterairfighters of the APVO home 
dll,,lse-forca and tactical a,r forces, mainly in the north­
Ntem TVO centered on the Kola Pen insula. Mainstay's 
00111lgµra\lon Is conventional, with a pylon-mounted ro­
llllftg •s.uc.,r' radome. lengthened fuselage forward of 
Ille i!lnos, a new IFF 5)'Stem. comprehenslva ECM, and 
IIOhl reluellng probe. The ll-76's nose glazing around 
1111 nwlgatof's station is replaced by nontransparent 
~ s. and there is no rear gun turret. 

t.la!na(Sy substant ally improves CIS capabil ities for 
Nllv warning and air ~ mbal command and control 
~d with the earlier Tu-126. It can detect and track 
~ fl and cruise missiles flying at low altitude over 

and water and could be used to help direct fighter 
Ollltrs)fons over battlefields as well as to enhance air 
IVn'lillance and defense. A production slowdown from 
t'n.\-SOs a year to only two delivered In 1990 Is said by 

" (o have caused problems for the APVO. 

11~·21 (NATO "Fishbed-N") 
In 1~~\~rnent of MIG-21s from first-line fighter duties 
IQlhg Fl bas .enat,lod Frontal Aviation to replace Its 
~ th &o 1:r~d-H 8P?Ciallw d reconnaissance aircra ft 
~

15
8 RlOdcl MtG•21bls Flshbed,Ns. Like I heir pre­

qjillque ca 1h8Y carry a pod housing forward-facing or 
ltflln~pylome~, or_ alini sensors, on the fuselage cen• 
~ t an 1 : · 8 MtG•21 bis has a more powerful turbo• 
Improved \

8 
R· t l an(l R· 13 of earlier versions. and an 

hliiced by P~lr-21 radar. Navlgalion precision Is en­
Patebll! Wit~ ~hort•rango rad lo-navlgallon system com­
l'ower Plant• Oran , M d ILS. 

three-min • one Tumansky R-25-300 turbojet · with 
Internal fuu~~max •~ting of 21 .825 lb s1 below 13.125 ft. 
1BQ._ga1lon e 0

1
•Pnc,ty 687 gallons. Provision for lhrce 

Dtm,~alona• x ernal lnnks, and for two JATO rockets. 
~ It 2~, 1~ •~a? 23 Ii SV.. in, length oxcl noseprobe 
;._.~ht: Qro~ 1;

1~~ 13 ft 5~ In, wing area 247 sq IL 
'fllorm,nce • • - 21 ,605 lb. 

l,06,a1,siL • max speed Mach 2.05 at height, Mach 
(I, landing ~rvioe eel /Ing 57,400 ft , takeoff run 2 725 

~5 tj, rang" " With llap-blowJng and brake•ohute 
~ "'"'Od•tio 

0
_
0n Internal luol 695 miles, 

~\ll•nt: one~ Pllo1 onl_y. 
tda.,p«>vision Sh-23 twin-barrel 23-mm gun, with 200 
•ndlor AA-a (A for_ up _to four underwing AA-2 (Atoll) 

Phid) atr-to-air missiles. 

4111 i:o 
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Antonov An-26 (NATO "Curl-B") 
(World Air Power Journal) 

ve(ablllty, and ECM. An au_iomatlc bombing system was 
developed that made pcss,b/e all-weatner. day and nlght 
precision ·altacks at supersonic speed and from helghts 
above 65.600 h, against targets whose googmphlc co­
ordinates wore known. The aircraf t's navtgatlon system 
was en inortlul type, updated by Coppler. for the first lime 
in the Soviet Union. Eventually, the following variants 
were produced: 

MiG-25RB series (Foxbat-B). Able to carry any one of 
three different reconnaissance packs in its nose. offering 
various combinations of cameras and side-looking air­
borne radar (SLAR). Later subtypes were the MiG-
25RBV and MiG-25RBT, with different SLAA or naviga-

Antonov An-12 (NATO "Cub-D") (Soviet Wings/Alexander Dzhus) 

Ilyushin A-50 (NATO "Mainstay") (Swedish Air Force via F/ygvapenNytt) 

MiG-25RB (NATO "Foxbat-B") 
(lvo Sturzenegger) 

MiG-25R (NATO "Foxbat-8 and D") 
Th e Ye-155R-1 prototype of th is single-seat high-al­

titude reconnaissance aircraft flew on March 6, 1964, 
before Its Ye-1 55P• l interceptor counterpart. Production 
of the basic MIG•25A began at the Gorky works In 1969. 
bu t In the lollowing year it was decided to add a bombing 
capabli ty, and a modlfled version. Iha MIG-25RB, be­
camo standard. From the s1art, no gun or air-to-air ml s­
siles for self-defense were considered necessary, be­
cause of the ai rcraft's high speed and ceiling, maneu-

lion equipment . Foxbat-8 can be identified by its five 
camera windows. All reconnaissance Foxbats also have 
large dielectric panels for the SLAR on the sides of the 
nose. 

MIG-25ABK series (Foxbat-D). Produced simulta­
neously with RB series In 1971-B2. Modules contain 
different SLAR sys1ems and no cameras. requiring no 
camera windows. MIG-25RBS lollowed the ABK Into pro­
duction, with different sensors. and all RBSs were up• 
graded to MIG-25RBCh standard. wlih more sophisti­
cated equipment. from 1981. 

More than 60 Foxbat BID reconnaissance/bombers 
remain in service with Frontal Aviation. All have a gener• 
ally similar specification, two R-15BD-300 engines as 
filled to MiG-25 interceptors, 4,885 gallons of internal 
fuel, and provision for the same 1,400-gallon underbelly 
tank, 
Dimensions: span 44 ft 01/4 in . length excl probe 70 ft 

811., in, height 21 ft 4 in, wing area 661 sq ft. 
Weights: gross B1 ,570-90,830 lb. 
Performance: max speed Mach 2.83 at height. Mach 

0.98 at S/L, service ceiling 68,900 ft. range 1,015 miles 
at supersonic speed on internal fuel, 1,490 miles at 
subsonic speed with underbelly tank. 

Armament : provision for four 1,100 lb bombs under 
wings and two under fuselage. 



Mil Mi-6 and Mi-22 (NATO "Hook-8 and C") 
In addition to the standard Ml-6 heayy transport heli­

copter, there are at least two special-duty versions: 
Hook-B. Command support helicopter, with large, flat­

bottom , LI-shaped antenna under tailboom. Other anten­
nas include two long spearlike types projecting rearward 
from a mld-cat>ln posiHon, on each side. 

Hook-C. Developed command support version with 
large sweptback plate antenna above forward part of 
tallboom In place ol Hook-B's LI-shaped antenna. Other 
antennas similar to th ose of Hook-B. Des ignat ion 
changed to Mi-22. 

These aircraft are expected to be replaced by specially 
equipped versions of the Mi-26 during the first halt of the 
1990s 

Mil Mi-8 (NATO "Hip-D, J, and K") 
Versions of this medium-size helicopter adapted for 

various electronic duties have been allocated the follow­
ing NATO repqrtlng names: 

Hlp-O. For airborne communications role. Generally 
similar to Hip-C transport, but with canisters of rectan­
gular section on outer stores racks and added antennas 
above lorward part of tailboom. 

Hlp-J. Additional small boxes on sides of fuselage , fore 
and all of main land ing gear legs, identify this ECM 
verslon , 

Hlp-K. Communications-Jamming ECM version with a 
rectangular container and array of six crucllorm dipole 
antennas on each side of cabin. No Doppler radar box 
under tailboom. Some uprated to Mi-17 standard, with 
port-side tail rotor. 

Mil Mi-9 (NATO "Hip-G") 
It came to light recently that the hitherto-unknown 

deslgnallon Ml-9 applies to 11 speclat-duty helicopter, 
Hlp-G. Airborne communications wrslon. Rearward In• 
ol lned "hockey stick" antennas projecting from rear of 
cabin and lrom undersurlace of tai lboom, al t of box for 
Doppler radar. 

Mil Ml-17 (NATO "Hip-K derivative") 
An ECM communications jamming helicopter, firs t 

seen in 1990 and designated "Hlp-K derivative" by NATO, 
has an airf rame and power plant of Ml -1 7 standard and a 
much-enhanced antenna array. Behind the main landing 
gear on each side Is a largo. panel-like. 32-element array, 
with a separate four-element array to the rear, on the 
tallboom. A large radome Is mounted on each side of the 
cabin. below tho Jet exhaust. wllh a further triangu lar 
container In pla_ce of the rear oabln window. Six heat 
excha[lgers can be seen under the front fuselage. 

A further mil itary variant al the Mi-17, presumably with 
an electronlc warfare role. was tirst seen In Czechoslovak 
Air Force service, at the Dobrany-Line air base, near 
Plzen, in 1991 . Each of the two examples seen had a 

tandem pair of very large cylindrical containers mounted 
on each side of the cabin . It is assumed that the con­
tainers are made of dielectric material and contain re­
ceivers able to locate and analyze hostile electronic 
emissions. Each of two operator's stations in the main 
cabin has large screens, computer-type keyboards, and 
an oscilloscope. Several blade antennas project from the 
tail boom, 

Mil Mi-24 (NATO "Hind-G1 and G2") 
See main Mi-24 entry for details of these special-duly 

versions of the helicopter known to NATO as Hind. 
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Mil Mi-26 (NATO "Halo") 
The 1990 edition of DoD's Sevier Mllltary Power stated : 

"New variants of 'Halo' are likely In the early 1990s to 
begin to teplaco 'Hooks' specialized for command sup­
port.· No further information Is avallal>le. 

Myaslshchev M-55 (NATO " Mystic " ) 
Although this counterpart to USAF's Lockheed U-2C/ 

TR· I has been publicized In Russia only as a high­
altitude research aiu:raft . them Is little doubt that II wrui 
conce ved as a military reconnaissance vehicle. One of 
the two M-17 prototypes, with a single RKBM FlD-36-51V 
turbojet, rated at 15.430 lb st. was ot>saried at Ramen­
skoye lllght test center In 1982 and was given the NATO 
reporting name Myallc•A, Two prototypes of the twin­
engine M-55 Myatlc•B followed and are assumed 10 rep­
resent tho Intended military version. Under the manage­
ment of the Molnlya Scfanlillc and Industrial Enterprise. 
wh ch Is now responsible for the former Myaslshchev 
0 KB. both versions have been used fo r research m S· 
sions and io set International records. These Include a 
speed of 456 mph around a 500 km closed clrcull, and 
sustained alti tude of 71 ,785 ft . set by Mystic-A. Tho fol• 
lowing details apply to the M-55 Myslic-B: 
Power Plant: two MKB (Perm)/Soloviev turbojets; each 

11 ,025 lb st. 
Dimensions: span 123 ft 4 in, length 74 ft 511., in, height 

15 ft 9 in. 
Weight: gross 44,000 lb (Mystic-A, record flights). 
Accommodation: pilot only. 
Armament: none. 

Sukhol Su-17 (NATO "Filler-H and K") 
Some of the Su-17 (Fltler-H/K) l ighters serving with 

laclical air force unlls are equipped for reconnaissance 
duties. Equipment lncludes, typically, an underfuselage 
pod containing sensors. an active ECM pod under the 
port wing fixed center-secl lon, plus two exte rnal fuel 
tanks. 

Sukhoi Su-24 (NATO "Fencer-E and F") 
Reconnaissance and electronic warfare versions of 

the Su-24 are listed under the main entry for this aircraft 
in the Attack Aircraft section. 

Tupolev Tu-16 (NATO "Badger-D, E, F, 
H. J, K, and L") 

Details of these marit ime, photographic, and elec­
tronic reconnaissance versions of the Tu-16, and ECM 
chaff-dispensing and Jamming versions, can be found 
under the main Tu-16 entry In tho BombeIS and Maritime 
section. 

Tupoiav Tu-22 (NATO "Blinder") 
See main Tu-22 entry in Bombers and Maritime sec­

tion. 

MIi Mi-8 (NATO "Hip-K") (P. R. Foster) 

Myasishchev M-55 (NATO "Mystlc-B") 
(TASS) 

Tupolev Tu-95 (NATO "Bear") 
See main Tu-95 entry in Bombers a d 

lion. n Maritl1T111, 

Yakoviev AEW&C aircraft 
It is understood that Antonov's AEW&C 

the An-74, known lo NATO 1\5 Madca h derllJtl.,. 
doned. Instead, the Yakovlev 0KB is g;,., ~s been a 
turboprop AEW&C aircraft , presumabl e,oplng a 
from carriers of the Admiral Kuzno1sov ~I:~~Per11 

Transports and 
Tankers 
Antonov An-12BP (NATO "Cub ") 

Replacement of An-t2BP medium-range 1 
with ll-76s over the pasl 17 years has left fQW9 1,~~f)(l 
of these veteran aircraftln service with the Mil'; 8!1 1 
port Aviation force (VTA). Others sti lt fly w\t~r~~ 
Armies and MD/GOF, but their usefulness is fl ;"' 
lack of an integral rear loading ramp/door. Ins~ lief 
bottom of the rear fuselage is made up of two 10

8a,J, 
nal doors that hinge upward inside the cabin t ngltlltl; 
direct loading from trucks on the ground or alrdo !>tr 
of supplies and equipment. A full load of 60 Plll~1 
can be dispatched via this exit in under one mln~i:' 

The Cub-A, B, C, and D elint and ECM version 
described separately. 1 111 
Power Plant: lour lvchenko Al-20K turboproµs · ...,. 

3,945 ehp. Normal fuel capacity 3,672 gallons•;:: 
capaci ty 4,781 gallons. ' ..... 

Dimensions: span 124 ft 8 in, length 108 ft 71/, in ~ 
34 fl 61/.! in, wing area 1,310 sq ft. • 

Weights: empty 61,730 lb, gross 134,480 lb, 
Performance: max speed 482 mph , service cellina 

33,500 It. range 2,236 miles with max payload. 
Accommodation : crew of six; 44,090 lb of frelgm 

troops or 60 parachute troops. Built-in freight ' 
dling gantry with capacity of 5,070 lb. 

Armament: two 23-mm NR-23 guns in manned tail tu 

Antonov An-22 (NATO "Cock") 
Until the An-124 became available, the An-22 waa 

only Soviet transport aircraft capab le of lifting t~e 
Army's main battle tanks and theater missile $'yat 
The prototype flew tor the first time on February 27, 1 
Production was terminated sooner than expeoled, 
1974, and only 45 An-22s are now available to VTA. 
has a max payload ot 176,350 lb, loaded via a rear 
Power Plant : four Kuwetsov NK·12MA turboprops; 

15,000 shp. 
Dimensions: span 21 1 ft 4 In, length 190 ft O In, 

41 ft 1112 in, wing area 3,713 sq ft 
Weights: empty 251,325 lb, gross 551 ,160 lb. 
Performance: max speed 460 mph, range 6,800 !!'I 

with 99,200 lb payload. 
Accommodation: crew of five or six, 28-29 passen 

In cabin forward of main freight hold. Four ~ 
gantries and two winches to speed freight ha¥ 11 

Armament: none. 

Antonov An-26 (NATO "Curl ") 
The twin-turboprop An-26 lmighter (Curl•A) w_-as 

first alrcralt to embody Oleg Antonov·s unique rear-I 
Ing ramp. This forms the underside of the rear fust 
when retracted, In the usual way, but can be slid lo 
under the rear of the cabin to facilitate direct toadlr 
to the floor of the hold, or when tne cargo Is 0 

airdropped. Max payload is 12,125 lb: conversion of 
standard freighter to carry troops or fit ters taxes~

1
to 

minutes in the field. In addition to mllllary mod~ 1 

signed to air commands In regiments and sque: 
more than 200 Aaroflot An-26s are available to ltt8 

tary Transport Avlallon force. The Curl-B siglnt w11ton 
described In the Reconnaissance, ECM, and Early 
ing Aircraft section. , 
Power Plant: two lvchenko·Al-24VT turbopr~~IU 

2-.820 ehp. One 1,766 lb sl RU I9A-300 auxll!917 end 
Jel In starboard nacelle for turboprop ~tart•n!f a 
provide addlllonal power for takeorr. climb. 8 

Ing lllght, as required. 
Dlmen■lona: span 95 It 9V-! In, length 76 fl 1 ln1 

28 ft 1"2 In, wing area 807,1 sq fl. 
Welghlt: empty 33,113 lb. gross 52,911 lb, 75 ff; 
Performance: cruising speed 273 mph at 19: ms.C 

vlco celling 24.600 rt. range 683 miles wll 
load. • r 1oad 

Accommodation : crew al five. plus station lo rn 
pervlsor or dispatcher. Electrically pcwew1,ia 
hoist. capacity 4,409 lb. ard conveyor to tac. 40 
Ing and airdropping. Provision for carrYI~~) 
troops or 24 ll llers. Improved An-268 (Cur • 

AIR FORCE 

and mechanical handling system, en­
roll-Oang~n to load and unload lhree 8 ft long 

lnG 1""° t!'ght pallets In 30 minutes. 
(fard tre1 

m•nt: none. 

n-32 (NATO "Cline") 
1onoY A llzed •hot and high" shorl/medlum-rango 

IP8°10 i;een produced In Kiev at the rate or at leas! 
II h95 Y for mllltory service. The basic airframe Is 

1Y8'" ma~t of the An·26, excapl for having triple-
• ltJf lollr -edge !laps, automatic leading-edge slals, 

1111 QQ~ vontral fins. and a full-span slotted toll­
-enlaril! d by two5.11 2 ehp lvchenkoAl-20D Series 
• PQWl!Z the An-32 is able to operate from airfields 

jdlll(>PfO~ 750 ft above sea level in an ambient temper­
. I0

5
~ ' 25•c and can transport three metric tons of 

ofl 
8 

S83-rn ile stage length, with fuel reserves. 
hi over a'ylo&d is 14,770 lb. 
rn~:nt span 95 ft 91/.! in, length 78 ft O¼ In, height 

ua0 In, 
. of11pty. equ ipped 38,158 lb, gross 59,525 lb. 

11111•· ce' max cruising speed 329 mph, service ceil-
30 ~O ft, rango with max payload 534 miles, with 

~~lb payload 1,243 miles. . 
M :i,,odatlon: crew of three or four; freight, or 42 

l!OQPS and a jumpmaster, or 24 litters and up to 
f11ed lcal attendants. 
nt: none. 

ov An-72 and An-74 (NATO "Coaler") 
~ bJl']c; An-72 was conceived as a STOL replacement 
.1: lht An•21i that would be able to operate from un­
!:.,,.,.a alrtfelds or lrom surlaces covered with ce or 
r,,..--The high locatlon of the engl?es was adopted 
!!r\lY to a\'O ii fo rolgn obJect lngesl1on, Their elllu_x Is 
~ 0\/Sf tho wing upper surface and then down ow r 
lltOI mti ltlslol led flaps to provide a considerable fn­
fllNll' In lifl for short•lleld operation. The first of two 

!
~ flew on December 22, 1977, and received the 
cep_ortlrg name Coaler-A. Features included a 
r•based automatic navigation system and, on the 

-,oond profotype, a "slide-forward " loading ramp of the 
ldtlll lltteo to the An-26 These aircraft, and a preseries 
lilloh of eight, were built at Kiev. Manufacture of the 
p111c1uot(on versions, with extended wingspan, length­
ltlld tusolago, and other refinements, was then trans­
ll/lld to a plant in Kharkov. The following variants are 
Dllr,g ptoduced currently, al the rate-of 20 aircraf t a year; 

~72A (Coaler•C~ Light STOL transport for milltary 
11M cwJI ope1atl0n. Crow o 11 hree on fligh t deck. Co nven­
llonal fanHfng gear. with twin-wheel nose unit and two 
'll!INls in 18ndem on each main unit. D-36 turbofans 
fl1ted Jnltlally have been superseded by more powerful 
~ 

An-72AT (Coaler-C). Cargo-cai,ying version of An-72A, 
lq\lJ~ lo accommodate lnternailo~al standard con­
fllnt11. 

An-7-28 (Coaler-C~ Executive transport version, with 
Cllllfndlvlded by bulkheads Into three sapara.tecompart­
-la.Son be adapted to carry a llghl vehicle, fre ight, 38 
~ prs1 or eight l itters. 

Alt-74 (Coaler-Bi Specialized version for operation In 
lite AialfF and Antarctic, with fllghl c row of five. More 
edlilfcea 118vlgallon aids ncluding Inertial navigation 
~ovlsJon_ lo, wheel/sk1 landing gear. end greatly 
,.. wit• fuel. Airframe identica l with that al An-72A, 
-• " larger nose radome 

10:
74A, An-7_4AT, and An-74S. These versions appear 

~ nerally 1den11cal to the equivalent An-72 models 

CII 'h Aornavlng the enhanced avionics and larger nos~ , e n•74. 

':~ ~l;n
5
t: two Zaporozhye/Lotarev D-436 turbofans ; 

...._ , 50 lb st 
'""''"•10n1· spa 104 f II', ln hei' ht n 1 7½ In. length (An-72) 92 ft 
Weight.' 0,;9 28 ft 411.> In. wing area 1,062 sq ft. 

9ti$$a ia,~f~.0-36 engines): max payload 22,045 lb, 

"11or"11nee (an o · 
rnaooaed • wcight ol 72,750 lb. 0 -.36 engines): 
1tei2~73 

438 mph, normal cruising speed at 32.800 
1ana1ng run ~Ph, colllt1g 35,100 fl . takeofl run 3,050 11. 
or 2,980 mue:.52~11, range 497 rnlles with max payload 

Accommodau w lh max fuel. 
main cabin : ::;, crow or _three (normal) or lfve (An-74): 
IQ! iln-74) fold! gned primarily for lmlghl, but {except 
waJtsaod on ng seats for 6B passengers along slde 
24 oasuaJlle ri>mO\'able central seats and provision for 
COfllb l role ~~n litters. 12 se;i ted, ~nd attendant. In 

A 3.30r lb 01 ireigii4, carries eigh t mission staff, plus 
""•mint: none. in mar compartment . 

Antonov A 
l'1e,~ .,2~·i21 (NATO "Condor") 

: ~ d .C-5 Gai.:onov's counterpart to the USAF/ 
lllou~ro~er gross w\ wilh a slightly larger wingspan 
Ultt 

O 
18d tailplane, 11 / ght. Excep_1 fo r having a low­

-.ic, ~lhe C-S. It has general conhgurallon isslmlla.r to 
rt•r ~ar ~UseJnge ram an upward hinged visor-type nose 
qij~a, ad,ng/unload f Pldoor for simultaneous fronr and 

~Pie redund ng. Advanced features Include .a 
~ ant lly-by-wlre control system, II-
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Antonov An-32 (NATO "Cline") 
(Paul Duffy) 

Antonov An-74 (NATO "Coaler-B") 
(J. M. G. Gradldge) 

Performance: max cruising speed 537 mph, takeoff bal­
anced field length 9.850 fl, randing run 2 625 11 
~,79

1
5 mlles_ with max payload, 10,250 mlf8$ wit~~~: 

ue . 
Accommodation : crew of six, plus loadmaster and re­

serve crew; up to 88 passens ers on tu lly pressurized 
upper deck; freight on llghtly pressurii ed lower deck 
~liloned by two eleolrlc traveling cranes wi th totai 
li fting capablll ty of 44,100 lb. 

Armament: none on aircraft seen to date . 

Ilyushin 11-76 (NATO "Candid-B") 
In the same class as USAF's C-141 StarLifters more 

than_50011-76s are the workhorses at VTA, with deliveries 
continuing. The military can also draw on the 12511-76s 
of A_eroflot as necessary. The unarmed fl-76/76T/76TO 
ve_rs1ons are known to NATO as Candid-A. Deliveries of 
military . ll-76Ms (Candid-B), with rear guns and small 
ECM fainngs, has been under way since 1974. When 
operating into combat areas, they can be fitted with 
packs of_96 x 50-mm_ infrared countermeasures flares, in 
the landing gear famngs and/or on the sides of the rear 
fuselage. 

Basic 11-76 design features include rear-loading ramp/ 
doors, full-span leading-edge slats and triple-slotted 
flaps for good field performance, a navigator's station in 
the glazed nos_e , with ground-mapping radar in a large 
undernose famng, and a unique and complex 20•wheel 
landing gear. The entire accommodation is pressurized 
making it possible to carry 140 troops or 125 paratroop~ 

Ilyushin ll-76TD (NATO "Candid-A") (Paul Duffy) 

tanium l_loor throughout the main hold, and 12,125 lb of 
composites, making up 16,150 sq It of its surface area 
and giving a weight saving of more than 4.41 O lb. The 24-
wheel landing gear enables the An-124 to operate from 
unprepared fields, hard packed snow, and ice-covered 
swampland. The oleos can be deflated, so thal the air­
craft "kneels" to facilitate front loading. Payloads range 
from the largest _battle tanks to complete missile sys­
tems, Siberian 011 well equipment, and earth movers. 

The first of two prototypes flew on December 26, 1982 . 
On July 26, 1985, an An-124 set 21 official records by 
lifting a payload of 377,473 lb to a height of 35,269 ft, 
exceeding by 53 percent the previous record set by a 
C-5A. In a further dramatic demonstration of its poten­
tial, on May 6-7, 1987, an An-124 set a closed-circuit 
distanc~ record by flying 12,521.2 miles nonstop around 
the periphery of the former Soviet Union. Deliveries to 
VTA, the Military Transport Aviation force, to replace 
A~-22s, began in the same year, and totaled 23 by 
mid-1991 . Others have been made available for extensive 
civilian long-range charter flying, notably in the insignia 
of Air Foyle and Heavylift of the UK. In September 1990, 
as a consequence of the Gull crisis, an An-124 carried 
451 Bangladeshi refugees from Amman to'oacca, as the 
star_t of a~ urgent relief program. It had been equipped 
rapidly with chemical toilets, a 150-gallon drinking­
water tan k, and large quantities of foam rubber to line 
the cargo hold in lieu of seats. 

There is no current military application for the 
An:124's much larger six-engine derivative, the An-225 
Mriya, and only one prototype has flown. Its NATO report­
ing name is Cossack. 
Power Plant: four Zaporozhye/Lotarev D-18T turbofans; 

each 51 ,590 lb st. Fuel capacity quoted as 507,063 lb . 
Dimensions: span 240 ft 5'¥, in, length 226 ft 8½ in , 

height 68 ft 21/4 in, wing area 6,760 sq ft 
Weights: nominal max payload 330,693 lb , gross 

892,872 lb. 

as an alternative to freight. Advanced mechanical han­
dling systems are fitted for containerized and other 
freight. Equipment for all-weather operation includes a 
computer for automatic flight control and automat ic 
landing approach. 

The following data refer to the basic military ll-76M. 
Also in service is an improved version , designated 
11-76MD, with an increased gross weight of 418,875 lb, 
max payload of 110,230 lb, and additional fuel to extend 
max range by 745 miles. 
Power Plant: four MKB (Perm)/Soloviev D-30KP turbo­

fans; each 26,455 lb st. Fuel capacity 21,615 gallons. 
Dlmensions:span 165118 in , length 152 ft 101/, in, height 

48 ft 5 in , wing area 3,229.2 sq It. 
Weight: gross 374,785 lb , 
Performance: cruising speed 466-497 mph at 29,500-

39,350 ft, nominal range 3,100 miles with payload of 
88,185 lb, max range 4,163 miles. 

Accommodation: crew of seven, incl two freight han­
dlers; up to 140 passengers. 

Armament: two 23-mm twin-barrel GSh-23L guns in tail 
turret. 

Ilyushin 11-78 (NATO "Midas") 
Development of Midas began in the mid-1970s, to 

replace modified Myasishchev M-3 (Bison) in-flight re­
fueling aircraft which supported the Bear/Bison strate­
gic attack force tor many years. According to Sovier 
Military Power, the first unit of Midas tankers entered 
operational service during 1967; more than 12 are now 
operational. in support of both strategic and tactical 
aircraft. Each 11-78 is able to refuel up to three aircraft 
simultane~usly, using the probe-and-drogue technique. 
Two refueling pods are mounted conventionally under 
lhe outer wings. The third hose and drogue are streamed 
from a box-type pod on the port side of the rear fuselage 
The rear turret is retained as a flight refueling observa: 
lion station, wi thout guns. /Oa/a generally as for f/-76,) 
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Helicopters 
Kamov Ka-25 (NATO "Hormone") 

Cl the 460 Ka•25s bu li t between 1966 and 1975, about 
100 remain In service with Na\/81 Aviation, In three forms: 

Ka•258Sh (Hormone-A), Basic ship-based ASW ver­
sion, wi th typical Kamov contrarotatlng three-blade ro­
tors. Operational equipment Includes a flat-bottomed 
housing lor undernose search radar; racks for small 
stores, Including sonobuoys, on the starboard side of 
the fuselage; and cylindrical canisters on each side of 
the lower fuselage for markers. smoke generators, or 
beacoiis. Some aircraft ha~e an u.nderluselage weapon 
bay. Most have ESM equipment In the tailboom, under a 
" !lower pot" housing, Each of the lour wheels of the 
randing gear can be enclosed In an Inflatable pontoon. 
Dipp ng sonar ls housed In a compartment at the rear ol 
the cabl n, but the Ka-25 s unable lo operate with this at 
night or In adverse weather, through lack of automatic 
hover capablllty. Ka-25s have served on mlsslle frigates. 
cruisers. the helicopter oarrlers Moskva and Leningrad, 
and carrier/cruisers of the Kluv class. 

Hormone-8, Special olectronlcs variant, to provide 
over-the-horizon target acqu isi tion for cruise missiles 
carried by ships. These lnciude SS·N-38 (Shaddock) 
mlsslles launched from Krests I cruisers, SS-N· 12 (Sand• 
bOX) missiles from Kiev-class carrier/cruisers and Slavs· 
class cruisers, SS·N-19 (Shipwreck) missiles lrom the 
battle cruisers Kirov and Frunze, and SS·N•22 (Sunburn) 
missiles from Sovremennyy-class destroyers. Kiev- and 
Kf,011-ciass ships can each carry three Horrnone-Bs, the 
others one. Luger undernose redome than ihat of 
Ka-25BSh, with more spherical undersurface. When ra­
dar is operating, alt lour whoeis or landing gear can be 
retracted upward to oller minimal Interference to emis­
srons, Cylindrical radome under rear of cabin for data 
link equipment. Cylindrical fuel canister on each side of 
rower luselago. 

Ka•25PS (Hormono•C). Similar to Hormone-A but 
equ ipped to provide mldcourse guldanoe for long­
range, ship-launched, surface-Lo-surface missiles. Yagi 
aerial on nose associated with guidance system. Will) 
operational equipment removed, many are used on utll­
lty and search-and-rescue missions. (Data for Hormone­
A follow.) 
Power Plant: twoGlushenkov GTD-3F turt>oshalts; each 

900 shp (later aircraft have 990 shp GT0·3BMs). 
Dimensions: rotor diameter (each) 51 117~• In, length of 

ruselage 32 II o in, height 17 II 7½ in. 
Weight.a: empty 10,505 lb, gross 16,535 lb. 
Performance: max speed 130 mph, service ceiling 

11 .000 ft , range 250- 405 11111es. 
Accommodation: crew of two on flight deck; two or three 

systems operators in main cabin, which is large 
enough to contain t 2 folding seats for passengers. 

Armament: two 18 in ASW torpedoes, nuclear depth 
charges. and other stores in underluselage weapons 
bay, when installed. 

Kamov Ka-27 and Ka-29 (NATO " Helix" ) 
Design of the Ka-27 wasstartod In 1969, to bull,;! on the 

success of the Ka-25 and to overcome Its inablllly to 
operate dipping sonar at night and In adverse weather. 
Retaining the proven contrarotaling rotor configuration, 
Kamov's General Designer. Sergei Mlkheyav. found that 
he could produce a helicopter to stow in much the same 
space as the Ka-25 with the rotors folded, despite Its 
much greater power and capability. H.e specified exten• 
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slve use of tttanlum·and composite materials throughout 
the airframe, with special emphasl~ on resistance to 
corrosion a1 sea. An ability to operate Independently of 
ground support equipment also received priority. 

The basio ASW version of the Ka-27 was f irst observed 
on the stern platform of the guided m ssllo destroyer 
Udaloy In 1981 . DoD had already referred to what It called 
" Hormone variant• helicopters carried In telesooplng 
hangars on Sovremennyy-class destroyers, and NATO 
assigned to them the report ing name Helix. In 1983, at 
least 16 Ka-27s were seen on bOard ihe Klev•clllSS car· 
rier/eruiser Novorosslysk , since when the replacement 
of Hormones with Helix variants t,as continued. The de­
sign has proved so versatlte that !he variants listed below 
are capable of mee.tlng the complete transportati on. 
close support, and ECM needs of a ca,rler-based assault 
force: 

Ka-27PL (Helix-A). Basic ASW helicopter. with crew of 
three. Described as being effective against submarines 
cruising at up to 40 knots, at a depth ol 1,640 II , out to 124 
mites from Its base. by day and night. Equipment In• 
eludes undernose 360' search radar, ventral weapons 
bay for torpedoes and other stores. Internally ~towed 
sonobuoys, IR jammer above engine bay fairing, chaff/ 
!fare dispensers. IFF, radar warning receivers on nose 
·and above tallplano, ESM radomes above rea.r of power 
plant pylon fairing and on tallcone, flotation gear con­
tainer on each sfde of fuselage, dipping sonar comparl• 
ment In rear of luselage, MAO, •and Doppler box under 
tailboom. Normally operated In pairs; one aircraft tracks 
the hostile submarine, the other drops depth charges. 
Mom than 100 opera1lonal with Naval Aviation. 

Ka-27PS (Hellx•D~ Search-and-rescue and plane g·uard 
version. Basically similar to Helix-A but soma opera· 
llonal equipment deleted. Wlnch beside cabin door on 
port side, External fuel tank above flotation geer on each 
side of cabin. First seen on carr ier/cruiser Novorossiysk. 

Ka-29TB (Hellx-8). Combat transport version first 
shown at 1989 Aviation Day display, Heavy armor on 
wider flight deck and engine bay. Four-barrel Gatllng• 
type 7.62-mm machine gun behind downwald-articu­
laled door n starboard side of nose. Four pylons on 
outrlqgers can carry four-round clusters of AT-6 (Spiral) 
a Ho-surface missiles and 57-mm or 80-mm rocket 
pods. Undernose sensor pods lor missile guidance and 
electro-optics. ESM "flower pot" above engine bay fair· 
ing, forward of !R Jamming pod. Two--part upwatd/down­
ward•openlng cabin door for speedy exit of 16 assault 
troops In cabin, More than 30 In service. 

Ka-29? Fl rsl shown on board carrier Adrnira.l Kuznet· 
·sov in August 1990. Shallow pannier extends full length 
of underfuselage. Added large· panniers on sides, lore 
and 11ft of main landing gear. APU reposllloned abOve 
rear of power plant fai ring, with air intake at front. No 
ESM or IR fammfng pods above fairing. Conical tailcono. 
!'lo stores pylons. Unidentified structure at mar ol fuse­
lage pod. No apparent gun door or armor, Many mom 

Kamov Ka-? (NATO "Hokum") 

Electronic warfare Ka-29? 
(TASS) 

detail changes. Likely EW Jamming her· 
port seaborne assault force. (DaI11 for ~copier to 
Pow.er Plant: two St PetersburglKllmo:·

1
~978 1011 

117VK turboshafls; each 2.225 shp !IO\ovJ T 
Dlmenelona: rotor diameter (each) 52 11 2 1 fuselage 38 It O:V• In, height 17 It 8"2 1 n. lenoth 
Weight: empty 12,1 70 lb, gross 27,77s lbn. 
Performance: max speed at Si l 155 mph • 

16.4.00 It, range 500 miles, 'service tell/ 
Accommodation: flight crew of two with 

person; up to 16 combat-ready tro~ps a/eat for lfi 
mission equipment. 81 1erna1tyt 

Armament: see above. 

Kamov Ka•? (NATO '' Hokum" ) 
Kamov·s Hokum Is the world 's llrst sin lo . 

support helicopter. Tesl•llylng has been U~d •aeat cl 
July 27, 1982. and, alter competitive C!\oa luai8'wa~.i 
Ml•28, series production for the Russian on '"llh 
begun. ar111y 

Retention of Kamov's familiar coaxial rotor 
0 

lion ensures compact dimensions. with no lai~)111gu 
cause problems during nap-of-the-earth ope, rotor 
usual difficulties experienced by standoll atiac°llon. 
ters asa result of poor battlelleld vislblllly are ln~ hell 
be avoided by attacking targets fast and low wi1iQe41 
ag)llty, at close range. Rate of climb Is a<,1eq~ale I Ollli 
over mountain slopes at high speed, with an Im 0 

hover ceiling, P 
To reduce the pilot's work load and enhance 1 

servabllity, Hokum is designed to operate in p~o:' 
ported by surveillance and target designation ari 
Survivability features include cockpit armor able to~ 
stand hits by 20-mm gunfire, and the small dlmensla 
transmission and control systems by comparison"' 
those of a helicopter with a tail rotor. A new K--37 lijem 
seat enables the pilot to efect safely at any a tit 
Hokum Is self-deployable over long distances and can 
air-ferried, partially disassembled, In an 11-76 frelg 
All systems are configured lo permit combat llylog f 
an advanced base for at least two weeks, wlthout 
for ground maintenance equipment. Engine a.nd 
blade protection embody lessons learned from 
Storm operations. A tandem two-soa1 training w 
has been developed. 
Power Plant: two SI Petersburg/Klimov (lsotov) 

117VK turboshalls; each 2,225 shp 
Dimensions: rotor diameter 47 It 7 in; length, rOI 

turning . 52 fl 6 In, 
WeJght (estimated). gross 16,500 lb. 
Performance: max speed in shallow dive 217 mph, 

tical rate of climb 1,970 II/min at 8,200 II, h 
ceiling out of ground effect 13,125 ft, combat r 
(estimated) 155 miles. 

Armament: one 30-mm 2A42 gun, with 500 rovn~•. 
starboard side of fuselage. Four wing pylons IOI 
laser-guided missiles capable of ponelratlng,900, 
of reaotive armor over a range ol 5-6.2 miles; ore 
80-mm rockets. • 

Mil (WSK-PZL Swldnlk) MI•2 (NATO "Hopllte") 
Manufacture of this smallest helicopter in the ao 

MIi range was transferred to the WSK-PZL at Swldn 
Poland in 1964. More than 5,250 have been dellve)9(1 
military and commercial service, of which wellowl 2,I 
went to the former Soviet Union. Production may 
end. 
Power Plant: two Polish-built lsotov GTD-350 IU1 

shafts, each 400 shp, 
Dimensions: rotor diameter 47 It 6:Y, In, length of 

lage 37 II 4:\'4 in, height 12 fl 311.! In. 
Weight■ : basic operating 5,213 lb, gross 8,157 jbi 
Performance: max speed 130 mph o.t t.640 fl, st 

celling 13,125 It, range 360 mites with max 10el1 
miles with max payload. 

Accommodation: pilot on flight deck: eight passe 
1,543 lb ollreight, or four litters and medical alien 
In cabin. 

Armament: provision for air·lo•surface rocket ~ 
two Sagger missiles, on each side of cabin, 8 

7.62-mm guns in cabin ; alternatively, one 23-~, 
on port side, four7.62-mm gun pods, and two ' 
guns in cabin. 

MIi Ml-6 (NATO "Hook") ,.e 
When announced In the autumn of 1957. the M • 

the world's ta,gest hel copter. It was also the 11~fh 
ton helicopter in the former USSR to b? fl 11e1 Ing II 
nxed wings to ollload the main rotor 1n cru ~ sf 
These wings are normally removed when I e 1 
operates In a flying crane role. carrying exte~ 10 
Moro than 860 production Ml-65 arc belie r,1,.a. 
been delivered (or commercial and mtlllary se IS lo 
basic task ol 1hese helicopters In military use Ir 
guns, armor, vehicles, supplies, lrelghl, ortro0~ 50 
bat areas; but some are equipped for comma~ VI 
roles (see Reconnaissance, ECM. end e:~ t-tato, 
Aircraft section~ Replacement with Ml· ro, 
been under way in the former Soviet ArmY 
years. 
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two Soloviev D-25V turboshalls; each 
1 p11nt, 

,5hP• rotor diameter 114 It 10 in, length of fuse• 
nilOft~: 10~ ln, Melght 32 fl 4 In. 

108 1 60 055 lb, gross 93,700 lb. 
flltl<~JllP. Y fTl BX speed 186 mph, service celling 

o,ma1c•~ge 385 miles with 17,637 II) payload. 
14,7&0 f ;/~ton : crew of five; normally, 70 combat• 

ommod ~/oops, 26,450 lb or Internal freight. or 41 
eqtiippe d two medical altondants. Max slung cargo 
""',. an 
17,697 1

I
~·some aircraft have a 12,7-mm gun in the 

P"!'"'n' 
1111 .. , 

ro "Hip"J 
1111•8 !ref more lhan 10,000 M1•8s and uprated 

atnce(a\critied sepnralely) have been delivered from 
17•

1 
g,µan and Ulan Ude for military and civil use. 

11 \ 00 ol these were oparsled by former Soviet 
ut ~~ ih.o lfeld and by IM Air Forces. How many will 
':ioed aflercurranl lorce resiruc1urlng ls anybody's 

l'oi!.. f>ijmary combat task or the Ml-8, for whloh the 
r--::: ·1,e well trained, Is 10 put down assault t.roops, i9f ment and.supplies behind enemy lines within 15-
lM'I ~nutes' or e,nuoleru' or conventio.nal bomba1dment1 
,~. \/erslons and deriva tives currenlly deployed are as 

~ s1andard equipment or army support lorcas. ~ng 24 troops or freight, loaded via roar damshell 
and ramp, Twin r~ck for stores on each side ol 

=•bletoearry 128 x 57-mm rockets In four packs, 
OClltJ weapons More lhan t ,500 formerly In ssrvlca. L uptatod to Mi-17 standard, as Mi•8T and Mi-8TB, 

Hlp-D. For airborne communications role; see p. 60. 
Hip-£ OeWlopmenl or Hip·C. with emphasis on weap• 

ant tor il;corl duties. One flexibly mounted 12,7-mm 
IJIIIOhln~ gun In nose. Triple stores rack on each side of 
,aibln, able to carry up to 192 rockets in six suspended 
j!lokl, plus four Swaner antitank missiles on rails above 
itcb, AbOut 250 in service with ground forces. Some 
~ to Mi·17 standard, as Mi·BTBK, 

111p4. See Mi-9 entry on p 60. 
lllp,H See Mi-17 enlry below. 
Nlp,J an~ K. ECM versions; see p. 60, 

,Owtr Plant: two St Petersburg/Klimov (lsotov) 
M·117A turboshalls; each 1,700 shp. Standard fuel 
~ly 494 gallons, max ferry capacity 977 gallons. 

lllmtnelona; rotor diameter 691110¼ in, length of fuse­
l■Qa 59 ft 7V< in, heigh I 18 It 611., in. 

WllgMt: empty 16,007 lb, gross 26,455 lb. 
"'1orm1nco: max speed 161 mph at 3,280 It, service 

c,elllng 13,050 fl, range 311 miles as passenger trans­
port 

ADaolnmodatloo: crew ol two or throe; up to 32 pas• 
~ii; bu! normal mllllary conflgurallon Is for 24 
combat,equJppod troops on tip-up seats along oabln 
""8"MUs; 8,820 lb of height internally, 6,614 lb exter• 
l!IJl~l or 12 litters and attendant. 

Anlt111111nt: see individual model descriptions. 

MH Ml•14 (NATO "Haze") 
,_r,-011.olnaJ prototype of this shore-based amphibious 
with lcopler, de,sl~n•ted V•l 4, first flew fn September 1969, 
plan Ill Ml-a P0"'1lr plant Overall dimensions power 
Jlon!' 1nd dynamic comJ)Onents ol the producti on ver­
lqg pa~~l:i9:;er.ally similar lo !hose of the Mf- 17, reflect• 
111HtNeMl·l evetopmeni !rom the Ml-8. New rearures 10 
Iha ~Ind us!lor 115 marlllmo roles include a boat hullo! 
ll~~e!l to Iha 

0
1~11'!': llko~sky Sea King, a small float 

lllerear ca • • an a sponson on each sl,;lo , 11 
gear Ii 'fulirrymg an lnflatablo flolatron bag, Tho iandlng 

Th Y retraotable. 
rte versions of th M. 

M~14PL (I e 1·14 are in service· 
loQr, Mllsuf~:~:; Bate ASW version, wiih crew of 
IIOte 11,do!llo equ Pment Includes a large under• 
•rbo•rd 18a~ ~,r~~ractablo sonar unit housed In the 
'Pl>tar ta be iw O planing boltom forward of whal 
loWod IJl<lgnouc 

O 
SOnobuoy or signal II are chutes a 

~n11 l~o roar i,~~;r detection (MAD} "bird" slo~ed 
bo lllnaer the tal lbo uselage pod,andaOopplerradar 
Ille mbs, BM depth ch om. Woapons Include torpedoes. 

11 ~tom of the h ,rgos oarrled in a weapons bay In 
tcre .,,l•l~BT (Haze,B) • ' 

nUIJed by Ion d. Mine countermeasures version 
~ltlon)ng pol 00° C/ for hydrau lic tubing, and 81,'. 
dt;1i:e, (or searchli~ t~;~onr~ side ol cabin, No MAD. 
I\.~~-, maM and reirte 1 ° 0 serve MCM gear during '"if,:' ~"' va under laltboom, forward of 

Yfldlh ~~ .;1'::~ch-and-rescue version. Oouble­
cue hoist nl 01 i:abln on port side. with 

lalfboo e,rchJtght able lo hft up to three persons In 
"41,14ar•RFllse1age ~~~•ch Side of nose and under 
lolitn 1 00m for fen 

5 
and aJr,condltlonlng pod 85 

IIQ.;l ;j•ny more in te~~~ors In cabin ; provision ror 
~~I ~rmat crow 01 th ·place Ille rafts carried on 
~ "BIi or lh ree. 

AvlaUon. e 230 Mi-14s bUllt were delivered to 
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Mil Mi-14PL (NATO "Haze-A") 
(Lutz Freundt) 

lho transfer of viriually all Ml-8 assault hell 
Ml-24 Q.unshlps from Frontal Aviation toc~~ters and 
formed Land Forces Army Aviation and e newly 
of older Ml-8~ and ·24s with tho ta'test !;,:,~!~~t!~: 
over 2,300 M1·24s (and e~port M,.258. and -3SsJ built 
planrs In Arsenyev and Rostov, approximately hall : 1 

belleved to be stlll at the disposal of the CIS Hr 8 

the following gunship variants: m tary, In 
M1·24D (Hlnd-D). Fl'.st observed In 1977_ Front fuse­

lage completely redesigned by comparison with original 
Hlnd·A, B, and C armed assault transports. Transport 
capat>l ll ty retaln_ed, and airframe heavily armored. Tan­
dem staUons for weapon operator (in nose) and pilot 
have ind1v1dual canopies, wlfh rear seat raised to Ive 
pilot an unobstructed forward view. Air data sengsor 
boom forward of top starboard corner of bulletproof 

Mil Mi-24R (NATO "Hind-G1") (Lutz Freundt) 

Power Plant: two St Petersburg/Klimov (lsotov) TV3·117 
turboshalls, each 1,950 shp. 

Dimensions: rotor diameter 69 It 1 O¼ in, length overall 
incl rotors 83 ft 0 in, height 22 ft 9 in. 

Weight: gross 30,865 lb. . 
Performance: max speed 143 mph, service ceiling 

11,500 It, max range 705 miles. 
Accommodation and Armament: as described above. 

Mil Mi-17 and Ml-171 (NATO "Hip•H") 
The Ml-17 has an airframe basically identical to that of 

the Mi-8, but with more powerful TV3 engines in shorter 
nacelles, with th~ intakes positioned above the midpoint 
of the sliding cabin door. The tail rotor Is repositioned on 
the port s1d~ of the vertical stabilizer, and the engine air 
intakes are fitted with deflectors to prevent the ingestion 
o_f sand, dust, or foreign particles at unprepared landing 
sites. 11 an engine fails, the output of the other is in· 
creased automatically to 2,200 shp for sustained single· 
engine flight, Many are operational in the Soviet armed 
fo~ces. They have the same armament options as the 
M_1·8, supplemented by 23-mm GSh-23 gun packs, and 
with external armor plate on the cockpit sides. 

Details of two special-duly versions can be found in 
the Reconnaissance, ECM, and Early Warning Aircraft 
section. 

Ml-8s can be uprated to Ml-17 standard and many of 
those in Soviet service have been conve;ted with TV3 
engines and. port-side tail rotor (see Mi-8 entry). 

Latest vers1on_olthe Mi-17 is the Mi-171, with 2,100 shp 
TV3·117VM engines. Weights and performance are gen­
ernlly unchanged, except for greatly improved rate of 
climb and ceiling. (Dala for basic Mi-17 follow.) 
Power Plant: two St Petersburg/Kiimov (lsotov) TV3• 

_ 117M: turboshalls; each 1,920 shp. 
D1mens1ons: rotor diameter 69 ft 10V, in, length of fuse­

lage 60 II 51/4 in, height 15 It 71/4 in. 
Weights: empty 15,653 lb, gross 28,660 lb. 
Performance: max speed 155 mph, service ceiling 

11,800 11, rnax range 590 miles with auxiliary fuel . 
Accommodation and Armament: as for Mi-8 Hip·E. 

Mil Mi-24 (NATO "Hind") 
.Production of Kamov and MIi military helicopters de• 

clmed by some 40 percent in 1988-90, to an annual total 
of 175 aircraft. Output of almost every model was re• 
duced, without any adverse effeol on the size and mix of 
Army Aviation. On the contrary, it was much enhanced by 

windscreen at extreme nose. Under nose is a four-barrel 
Ga_tlmg-type 12.7-mm machine gun in a turret, slaved to 
ad1acent_electro-optical sight, and providing air·lo-air as 
well as air-to-surface capability. Four hardpoints under 
stubwings for 32-round packs of 57-mm rockets 20· 
mund packs of 80-mm rookets. UPK-23 pods each 'con• 
taming a twm•barrel 23-mm gun, up lo 3,300 lb of chem­
ical or conventional bombs, PFM·1 mine dispensers, or 
other. stores; lour AT·2 (Swatter) antitank missiles on 
wingtip launchers, with RF guidance pod under nose on 
port side: Provisions for firing AK-47 guns from cabin 
windows. Many sma_ll antennas and blisters, including 
IFF and radar warning antennas. Infrared jammer in 
"flower pot" container above forward end of tailboom · 
decoy flare dispenser initially under tail boom; later tripl~ 
rack_s (total of 192 flares) on sides of center-fuselage. 
Engine exhaust suppressors now standard. 

Ml-24W (Hind-E). As Hind•D, but with modified wingtip 
launche'.s and lour u_nderwing pylons for up to twelve 
AT·6 (Spiral) rad10-gu1ded, tube-launched antitank mis­
siles I~ pairs, •~d enlarged undernose guidance pod on 
port_ side, with fixed searchlight lo rear. AA·8 (Aphid) air• 
lo-air m1ss1les can be carried on the underwing pylons 
HUD in place of former reflector sight, • 
. Mi-24P (Hind-F) (P for pushka, "cannon"). First shown 
,n. service in 1982 photographs. Generally similar to 
Hmd·E but nose gun turret replaced by a twin-barrel 
30-mm GSh-30·2 gun. with 750 rds, on starboard side of 
front fuselage Bottom or nose smoothly faired above 
and forward of sensors. 

Mi-24R (Hind·G1). First identified at Chernobyl, alter 
the April 1986 accident at a nuclear power station, this 
version lacks the usual undernose electro-optical and 
RF guidance packs for antitank missiles. Instead of 
wingtip weapon attachments, it has "clutching hand" 
mechanisms, associated with NBC (nuclear/biological/ 
chemical) warfare, on lengthened pylons. Other features 
include a lozenge-shaped housing with cylindrical in­
sert under the port side of the cabin, a bubble window on 
the starboard side. and a small rearward-firing marker 
fl_are pack on lhe tailskid. This version is deployed indi· 
v1du_ally thr~ughout ground forces, in small numbers. 

M1-24K (Hmd·G2). As Ml-24R, but with a large camera 
i~ the cabin, with the lens on the starboard side , Mis· 
s1ons believed to be reconnaissance and artillery spot· 
ting. (Data for Mi-24P follow.) 
Power Plant: two St Petersburg/Klimov (lsotov) TV3•117 

lurboshalls; each 2,200 shp. 



Dimensions: rotor diameter 56 It 9 in, length excl rotors 
and gun 57 It 5 in, height 21 ft 4 in. 

Weights: empty, equipped 18,078 lb, gross 26,455 lb. 
Performance: max speed 208 mph, service ceiling 

14,750 ft, range, internal fuel 310 miles. 
Accommodation: crew of two ; flight mechanic, and pro­

visions for eight troops or fou r litters in main cabin. 
Armament: see individual model descriptions. Max ex­

ternal load 5,290 lb. 

Mil Mi-26 (NATO "Halo") 
Design of the Mi-26 heavy-lift helicopter began in the 

early 1970s to meet the requirement for an aircraft of 
greater capability than the Mi-6, for day and night opera­
tion in all weather. Except for the four-engine twin-rotor 
Mi-12, which did not progress beyond prototype testing, 
it is the heaviest helicopter yet flown anywhere in the 
world . Its rotor diameter is smaller than that of the Mi-6, 
but this is offset by the fact that the Mi-26 is the first 
helicopter to operate successfully with an eight-blade 
main rotor. Other features include a payload and cargo 
hold very similar in size to those of a C-130 Hercules, 
loading via clamshell doors and ramp at the rear of the 
cabin pod, and main land ing gear legs that are adjust­
able individually in length to facilitate loading and to 
permit landing on varying surfaces. The Mi-26 flew for 
the first time on December 14, 1977, began in-field test­
ing and development with the former Soviet Air Forces in 
early 1983, and was fully operational by 1985. More than 
70 have since been built for military and civil use. Infra­
red jammers, exhaust heat suppressors, and decoy dis­
pensers can be fitted to production aircraft. Under devel­
opment is an uprated version with more powerful 
engines, all-composites rotor blades, and max payload 
of 48,500 lb. 

The 1990 edition of Soviet Military Power stated that 
"new variants of the 'Halo' are likely in the early 1990s to 
begin to replace 'Hooks' specialized for command sup­
port," 
Power Plant : two Zaporozhye/Lotarev D-136 turbo­

shafts; each 11 ,240 shp. Max fuel capacity 3,170 gal­
lons. 

Dimensions: rotor diameter 105 ft O in , length of fuse­
lage 110 ft 8 in, height to top of main rotor head 26 ft 
8:Y4 in. 

Weights: empty 62,170 lb, gross 123,450 lb. 
Performance: max speed 183 mph, service ceiling 

15,100 ft, range 497 miles. 
Accommodation: crew of five; about 40 tip-up seats 

along side walls of hold; seats can be installed for 
about 85 combat-equipped troops, plus four more pas­
sengers in compartment aft of flight deck. Other loads 
include two airborne infantry combat vehicles or a 
standard 44,100 lb ISO container. 

Armament: none. 

Mil Mi-28 (NATO "Havoc") 
After ten years of flight testing, full-scale production of 

the Mi-28 was scheduled to start this year. The certifica­
tion program was complete by last fall, but a few modifi­
cations to the helicopter are still being made, The origi­
nal straight tips of the main rotor blades are to be 
changed to embody forward sweep. The positions of 
some instruments in the cockpits are being improved. An 
Mi-28 exhibited at the 1991 Dubai Air Show was fitted 
with new wingtip countermeasures pods, housing chaff/ 
flare dispensers and sensors, probably radar warning. 

The general configuration of the Mi-28 is similar to that 
of the slightly smaller US Army AH-64A Apache, and it 
has broadly similar applications. The original prototype, 
flown for the first t ime on November 10, 1982, had less 
developed sensors and a three-blade tail rotor. The 
switch to a 6.3 (delta 3) tail rotor, comprising two inde­
pendent two-blade rotors set as a narrow X on the same 
shaft, relieves loads in flight. The agility of the Mi-28 is 
further enhanced by doubling the hinge offset of the 
main rotor blades by comparison with the Mi-24. The 
Mi-28's !FR instrumentation is conventional, with auto­
stabilization, autohover, and hover/heading hold lock in 
the attack mode. Survivability has received particular 
attention. The fuel tanks are protected by a thick second 
skin of composites. All vital units and parts are redun­
dant and widely separated. The cockpits have armored 
glass transparencies and are protected by titanium and 
composite armor. Energy-absorbing seats and landing 
gear are designed to protect the crew in a 40 ft/second 
vertical crash landing. Escape by parachute would be 
facilitated by a system that blasts away the doors and 
stubwings in an emergency, although there is no provi­
sion for main rotor separation, A door aft of the port 
stubwing gives access to a compartment large enough 
to enable the crew to land and pick up two or three 
persons in a combat rescue situation. 

The 30-mm 2A42 gun currently fitted is identical with 
that on many CIS Army ground vehicles and uses the 
same ammunition . It is fired by the navigator/gunner in 
the front cockpit, together with the aircraft's guided 
weapons. The pilotfires only unguided weapons. Opera­
tional equipment includes a swiveling undernose turret 
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for a daylight optical sight and laser ranger-designator, 
with a housing on each side for low-light-level TV and 
FLIR night combat systems, Radar warning, flare dis­
pensing, and IR suppression systems will be standard on 
production Mi-28s. 
Power Plant: two St Petersburg/Klimov (lsotov) TV3-117 

turboshafts ; each 2,200 shp. Internal fuel capacity ap­
prox 502 gallons, Provision for four underwing tanks. 

Dimensions: rotor diameter 56 It 5 in, length excl rotors 
55 ft 3½ In, height overall 15 fl 91,-2 in. 

Weights: empty 15,430 lb, gross 22,925 lb. 
Performance: max speed 186 mph, service ceiling 

19,025 ft, max range 292 miles. 
Accommodation: crew of two, in tandem. 
Armament: one 30-mm 2A42 gun in undernose turret. 

Four underwlng pylons for 4,230 lb of stores, typically 
two UV-20 pods of 20 57-mm or 80-mm rockets and 
total of 16 AT-6 (Spiral) antitank missiles. Missile guid­
ance equipment in thimble radome on nose. 

Airborne Tactical 
Missiles 
AS-2 (Mikoyan K-10; NATO "Kipper") 

First seen at the 1961 Aviation Day display, this air­
plane-configuration missile, with underslung turbojet, 
was described by the commentator at Tushino as an anti­
shipping weapon. Radar is carried in the nose of the 
Tu-16 carrier aircraft, and guidance is believed to be 
inertial, with optional command override and active ra­
dar terminal homing. A 2,200 lb high-explosive warhead 
is believed to be normal, although a nuclear armed ver­
sion has been reported. 
Dimensions: span 16 ft O in. length 32 ft 10 in. 
Weight: 9,260 lb. 
Performance: max speed Mach 1.2, range 75 miles, 

AS-10 (NATO "Karen") and AS-14 (NATO 
"Kedge") and laser head for Kh-29L 
(center) (Nick Cook/Jane's Defence 
Weekly) 

AS-11 (NATO "KIiter") 
(Nick Cook/Jane's Defence Weekly) 

AS-13 (NATO "Klngpost") 
(Nick Cook/Jane's Defence Weekly) 

AS-5 (NATO "Kell") 
The transonic AS-5 has a similar airpla 

uration to that of the turboJet•pO\•l'llred ~i?PG . 
which It superseded. The switch to liquid ·l .(Ke 
s1on eliminated the need for a ram atr lnta~oc~e1 Pr 
ted the use of a larger radar inside the e 800119 
nose fairing. Guidance Is said to be inerS9mlsphe 
terminal homing that can be switched f al, With 
home-on-jam as required. A 2,200 lb hi ~orn lleti.._ 
one megaton nuclear warhead can be l~t -:Plo,,1~-

Wel l over 1,000 AS-5s were delivered f 8 
• 

Tu-t6s. A few may be operational. or carrt~ 
Dimensions: span 15 fl 9 in, length 28 ft 21 Weight: 6,615 lb. n, 
Performance: max speed Mach 0.9 DI low eltltu . 

1.2 at 30,000 ft, range 110 miles at low 
811I

9e, 
miles at height. IUde, 

AS-7 (Kh-23; NATO "Kerry") 
In service since about 1972, this first. en 

tical air-to-surface missile Is said to h..,: a 8~'811on 
solid-propellant rocket motor, radio commandngle; 
system by Joystick control from the launch airc ~td 
242 lb hollow-charge high-explosive warhoao' 1

1• 
rled by the MIG-27 Flogger, Su-17 fitter, su.24 

1,1! 
and Yak-38 forger. •·• 
Olmenalons: span 2 ft 71/4 in , length 11 ft 7 in 
Weight: 633 lb. • 
Performance: max speed transonic, range 3 miles. 

AS-9 (NATO "Kyle") 
This liquid-propellant anti radiation missile ha 

figuration similar to that ofthe much larger AS.: t 
en), In service for defense suppression since lb 
1970s, it has a passive radar homing system and 

8

440 warhead with which to attack land-based andshJ 
radars. Launch aircraft are reported to be the ~I 
MiG-27. Su-17. Su-24, Tu-16, and Tu-22M, but 001 Iii 
these applications have been confirmed. LiketheAS14 
is said to cruise to the target at high altitude &flll • 
complete its terminal homing in a steep dive. 
Dimensions: span 6 ft 6½ in, length 19 ft 91~ in. 
Weight: 1,650 lb. 
Performance: max speed supersonic, range 56 m • 

AS-10 (Kh-25ML; NATO "Karen") 
It is believed that Karen was developed initiallyaslll( 

Kh-25MR, using the same kind of radio command g~ 
ance system as the Kh-23 (Kerry), to which it l!i 
similar. More important now is th e semlactive I 
guided Kh-25ML, which has a solid-propellant 
motor and 242 lb high-explosive warhead. Target 
nation is by the launch aircraft, which Include 
MiG-27, Su-17, Su-24, and Su-25. The AS-12 Kagltr 
basically similar, except for its warhead , 
Dimensions: span 2 ft 81/4 in, length 12 ft 3½ in. 
Weight: 672 lb. 
Performance: max speed transonic, max range 

miles. 

AS-11 (Kh-58; NATO "Kilter") 
Kilter was revealed officially In the form of an I 

round, carried on a trolley beneath the fuselage of 
Su-24, at the Moscow Air Show in August 1989. II.ls 
anti radiation missile of conventional cruciform ollp 
delta wing/tailfin configuration, with passive radar 
i ng head and a solid-propellant rocket motor._ A _..,, 
fragmentation warhead of about 285 lb has been_, 
mated. Kilter forms primary armament. of the Fo~bllf. 
defense suppression version of the MiG-25, as 1 
being one of the wide range of weapons compatible 
the MiG-27 and Su-24. 
Dimensions: span 3 ft 111/4 in , length 14 fl 11/4 ln 
Weight: estimated at 925 lb. 
Performance: range approx 30 miles. 

AS·12 (Kh-25MP; NATO "Kegler " ) 
Kogler ts a member of the AS-1 O/l(h·25 famliY of •I 

surface mfsslles. with a passive radar homing 
161 

• 
Having developed a successful airframe and m0

1 
' 

engineers seem to have adapted tho bas c Kh·25
I
e'\0 

duce a llghtwelght replacement for the AS•9, A\su 
launched from low altitude, It ollers better elrcif 5.,., 
ability than t~e AS-9 and can be carried by 1 8 

Su-24. Su-25. and "Tu-22M, 
Dlmenalons: span 2 It 8V• In, length 13 ft 9 Ill, 
Weight: 728 lb. 
Performance: range 21 miles. 

AS-13 (Kh-59; NATO "Kingposl " ) . rl~ 
Atthe 1991 Dubai Ai r Show. K ngpost was de~~.gU 

its exhibitors as a medium-range T'{ comma two•SI 
air-to-surface cruise mi ssile. Although ,ts ·s unll 
motor should ensure high performance. 11 ~r art, 
to offer the range of Its nearest US coun~ 5~0uid 
AGM-84E SLAM. However, Its standofl ra~g billlY IOI 
adequate to pr011lde much enhanced sury \13targ&lS, 
Su-24 launch alrc;rafl In attacks on point

I 
abOUI tS 

other details am yet available, but Klngpos1 5 • 
long. 
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. NATO "Kedge") 
,1 (Kh'29 ns of Kedge were revealed at Dubai : 
e;,slo V0~~~29T and tho semi.active laser-guided 
ur~ed f the seokor head. lhe two alr-to-sur­
excePI fi~s aro identical. In the class of USAF's 

i,011cral miss re carried on lhe extended wingrool 
~. th9Y

1 
~ha Fencer,0 version of the Su-24 and, 

Jons O u,25. The Kh-29L has been seen on a 
t, bi' 1118 :nlod bY on underfuselage laser deslg• 
, accornP Ir Forco Mirage F1s use thfs version 

~ - 1rB~tomson·CSF Allis designator. Kedge's 
• Franah oved to be a 551 lb GP bomb. 

d'II bell 3 ft g,;, in, length 12 ft 71/4 in. 
,ion•: span 

\466 Ib. . 
• . range 7.5 miles. ,ance, 

(Kh·31) fi rst time al Dubai '91 . lhis mpresslve 
fol th: alr-to•surlace antlradlatlon missile does 
,ra"9 

8 
NATO reporting name, although It has 

,,et lfavG In service for some years. It spears to be 
be6"n Integral rocket/ramjet, with tou r air In• 
bY 8,amjet disposed around the outside, each 

ror !h!tng and control surface. No details are yet 

lt-

(UATC:l •swatter") 
'' dird CIS antitank weapon forms-the missile 

11111 118~ of the Mi-24 (Hi nd-A and D) hell copter 
•T'"nd is carried by lhO Hlp-E version ol the Mi-8. 

P• opellon t Swatter•AIB employs semi -
• •0:,~~~~msnd to llne-of-slghl (SACLOS) guidance 

ll{IOl!\i ns on 1he trolllng-edges of Its rear-mounled 
~ wlngs,and tYIO srnall canard surfaces at the = swa11er-C Is said to be similar but with semlao1Ive 

....,·90Idance. (Data for Swatter-AIB.) 

=

_. nsloni: span 2 ft 2 in, length 3 ft 9:Y4 in 
t: 65 lb. . 

fjifollllince: cruising speed 335 mph, range 1.85 miles. 

-.e(NAT0 "Spiral") 
Splralls• solld-propollant tube-launched missile, with 

1 ,.oio command guidance system. The 22 lb high­
~!¥11 warhead fitted to the basic antitank version 
OIi penetra\e 11 inch armor plate at an angle of 60'. A 
11f1111tw,th a fragmentation warhead for attacking other 
llltllefltld ,argets has been reported. The antitank ver­
_, 15 818~11ard armamonl on the Hlnd-E and F versions 
of 11\t fl,11-24, the Mi-28, and the Ka-29TB Helix-8. 
1111tnilon1: span 1 ft O in, length 6 ft O in. 
w.Jght:77Ib. 
l',lfonn1nce: cruising speed 895 mph, range 3 miles. 

/If,? (Vlkhr) 
AMWiul,e.launchcd antitank missile known as Vikhr 

lrlwfnd' or "vortex") was seen for the first time, as 
am,,men1 of the new Su-25T attack aircraft, at Dubai '91 . 
Alolal of 16 can be carried, in eight-round underwing 
~ No details are available, but guidance is be­
llllld lo be laser beam riding, in conjunction with the 
-.!Is new Schkval ("squall ") nose-mounted electro­
Ollllc;al targeting system. 

AA-2 (R,s; NATO "Atoll") 
~~nated R-3A in the CIS, the basic AA-2 is the Soviet 

~f!ft_!parl to the US Sidewinder 1A (AIM-98), to wh ich 
llnlrnoSJ ldentical In size, configuration, and Infrared 
=~'\!· At leas1 lour other vorslons hove followed, 
~•lll lhe AA·2D (A·3S), with Improved seeker, which 
lions e 51anaard armamenl on home and export var• 
llghtt Ol lho MIG-2 l. On the multirole versions of this 
'-'Jan AA·2C radar-homing version of Atoll c.in be 
lddid on the outer stores pylon under each wing In lilllitt,'.;J~ homing Atolls on the Inner pylons. Length 
Alt \llrllo ,s Increased to 11 II 6 In and welghtto 205 lb. 
Incl~{ 16 ~s 01 Atoll havo a solid-propellant rocket motor 
l"111e; 0 regmentatlon wnrhead, Range of the AA·2C Is 
lillo-ai ler alrcraJt that carry Atoll Include the MiG-23. 
Dlllti;;i0~;~~· and Su-17. (Data tor M-20 /Mow.} 

lllln 111,~:~Gth 9 fl 3½ In, body diameter 5 in, fin 
::,,,h~ \65' lb, n. 

ormanct• . . 
ll)IIIJ. ' cruising speed mach 2.5, range 1.85 

~ (K-8; NATO "Anab '') 
,._ 

9 9011d·propell · 
"'CIJ>to18, Each . am air-to-air missile arms Su-15 In-
~ 1/J-band s'e : ircraft normally carries oneAnab with 
;;::'._lled·~oml m actl~e rada r seeker and one with an 
.._n,1on1• J°9 head. 
~~r i!i,me~~g~~O It 10 In (JR) or 11 119½ in (SAR), 
i.:.~< 675 lb (IA). In, Wingspan 3 ft 5¼ In. 
"""Ofrnan01. • 595 lb (SAR), 
,, • • ' Bllge 1,85 miles (IR), 6.2 miles (SAR). 
~(R·~O· N lJi • ATO "Acrid" ) 
~ ·air rniss'I • It& 1,, and E .1 e is one of the weapons carried by 

. ratron I interceptor versions of the MiG-25. 
larger i-~~milar lo that of Anab, but it is con-

41 ' 1 a 110 lb warhead. The version of 
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Kh-31 
(Nick Cook/Jane's Defence Weekly) 

AT-? (Vikhr) antitank missile 
(Nick Cook/Jane's Defence Weekly) 

AA-7 (NATO "Apex") and AA-8 
(NATO "Aphid") (lvo Sturzenegger) 

AA-8 (NATO "Aphid") (Brian M. Service) 

AA-9 (NATO "Amos") (Piotr Butowskl) 

More CIS Missiles 
An expanded Gallery of Common­
wealth Missiles will appear in the 
June 1992 issue. It will cover 
ICBMs, SLBMs, Airborne Nuclear 
Attack and Cruise Missiles, SAMs, 
and Naval SAMs.-THE EDITORS 

Acrid with an Infrared homing head (R·40l) Is nomially 
carried on e~ch Inboard underwlng pylon. with a semi• 
active- ra.dar homing version (R-40R) on each outer py­
lon. Other aircraft reported to have been seen carrying 
Acrid Include the Su• IS and MiG-31 . (Data common 10 
both versions.) 
Dimen1lon■ : length 20 ft 4 in, body diameter 14,;4 in 

wingspan 5 ft 11 in . ' 
Weight: 1,015 lb. 
Performance: cruising speed Mach 2.2, range 18.5 

miles. 

AA-7 (R-23; NATO "Apex") 
This air-to-air missile is one of the two types carried as 

standard armament by interceptor versions of the 
MiG-23 and is reported to be an alternative weapon for 
the MiG-25 and MiG-29. Apex has a solid-propellant 
rocket motor and exists in infrared and semiactive radar 
homing versions (Soviet designations R-23T and R-23R, 
respectively). Warhead weight is 66 lb, (Data for R-23R 
foffow.) 
Dimensions: length 14 ft 11 in, bodydiameter8 in, wing-

span 3 ft 5 in. 
Weight: 518 lb. 
Performance: range 12.5 miles. 

AA-8 (R-60; NATO "Aphid") 
Successor to Atoll as standard close-range air-to-air 

missile of CIS air forces, Aphid Is carried by late model 
MiG-21s, MiG-23s, MiG-25s, MiG-29s, MiG-31s, Su-15s, 
Su-17s, Su-25s, Su-27s, and Yak-38s. It Is intended for 
both interception and sell-defense and has been re­
ported in the latter role on Mi-24 Hlnd-D and E helicop­
ters. It is a highly maneuverable solid-propellant weapon 
with infrared homing guidance In its basic R-60T form. 
The semi active radar version (R-60R) has not been seen 
in service and probably did not enter production. A 13.2 
lb fragmentation warhead is fitted. 
Dimensions: length 6 ft 10 in, body diameter 5¼ in, 

wingspan 1 ft 5 in. 
Weight: 143 lb. 
Performance: range under 1,650 ft min, 3 miles max. 

AA-9 (R-33; NATO "Amos") 
This radar homing long-range missile is reported to 

have achieved successes against simulated cruise mis­
siles after look-down/shoot-down launch from a MiG-25 
test-bed. It is standard armament on the MiG-31, is an 
alternative weapon for the Su-27, and Is believed to be in 
a similar class to the USN AIM-54 Phoenix, which it 
resembles. Amos has a solid-propellant rocket motor, 
and combines inertial midcourse guidance, probably 
with command updates, and semiactive radar terminal 
homing. Reports suggest that passive radar homing and 
active radar versions are being developed for use against 
AWACS aircraft. 
Dimensions: length 14 fl 11/4 in, body diameter 15'¥• in, 

wingspan 3 ft 3½ in, 
Weight: 990 lb. 
Performance: range 45 to 93 miles. 

AA-10 (R-27; NATO "Alamo") 
The AA-10 has generally similar capabilities to those of 

the AA-9. 11 has a complex configuration, with long-span, 
reverse-tapered, cruciform control surfaces to the rear of 
and in line with its small foreplanes, Four versions have 
been identified: 

Alamo-A. Short-burn semiac!ive radar homing ver­
sion, for use over medium ranges. Standard armament of 
MiG-29 and Su-27. 

Alamo-B. Short-burn infrared homing version. Carried 
by Su-27 and MiG-29, 

Alamo-C, Long-burn semiactive radar homing ver­
sion, for use over longer ranges. Carried by Su-27 and 
MiG-31. 

Alamo-D. Long-burn infrared homing counterpart of 
Alamo-C. Carried by Su-27. 
Dimensions: length 12 ft 11 ½ in (A), 11 ft 1 O½ in (B), 15 

ft 1 in (C), body diameter 71/• In; wingspan 2 fl 3½ in, 
Weight: 440 lb (A), 385 lb (B), 529 lb (C). 
Performance: range 15.5 miles (A and B), 22 miles (C). 

AA-11 (R-73A; NATO "Archer") 
This close-range missile was one of the weapons dis­

played for the first time at the 1989 Soviet Air Show at 
Khodinka. Control appears complex, with movable sets 
of vanes and fins fore and aft of fixed cruciform surfaces 
at the front of the missile, control surfaces at the trailing­
edge of each of the cruciform tailfins, and four thrust­
vectoring control vanes in the rocket exhaust. They are 
expected to confer great maneuverability, particularly 
when the missile is launched at large off-boresight target 
angles, Other features of Archer include infrared guid­
ance, active radar fuze (probably to be superseded by 
active laser type), and a fragmentation warhead of about 
33 lb . It is carried by the MiG-29 and Su-27. 
Dimensions: length 10 ft O in, body diameter 7 in, span of 

tailfins 1 ft 8½ in. 
Weight: 275 lb. 
Performance: range 5 miles. ■ 
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The Wright brothers let the landing take 
care of itself-a luxury that pilots no 
longer have. 

Getting Down 

T HE FIRST time Orville Wright 
landed the twelve-horsepower 

Wright Flyer at Kitty Hawk, N. C., 
he didn't bother to gauge his air­
speed, aim for a spot on th~ runway, 
or take account of crosswmds. Nor 
did he make any of the other adjust­
ments that, in the years since, have 
become second nature to pilots as 
they put aircraft on the ground. 
There was no need. That first pow­
ered flight, on December 17, 1903, 
lasted a mere twelve seconds and 
covered only 120 feet. 

The Wright focused their ener­
gie on getting their 605-pound craft 
airborne a ta k that entailed apply­
ing the proper amount of forward 
power. Landing wa a matter_ of ea -
ing back on thru t, omethm~ the 
Wright Flyer initially accomph hed 
on it own. The longest of the 
Wrights' four flights on December 
17 lasted only fifty-nine econd , 
covering 852 feet at ten miles per 
hour. When it was over, the Flyer 
did not so much land as merely set­
tle to earth. 

Nowadays, such a landing would 
be rare. Most modern planes fly 
heavy and touch down fast. For e_x­
ample, the front-line F-15C air-
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superiority fighter, even if carrying 
no ordnance and almost no fuel, 
would still weigh about 29,000 
pound and would approach the 
landing strip at a peed of about 130 
knots. Under these condition , any 
fighter pilot who attempted . imply 
to let hi powered craft eek its own 
path down probably would not live 
to explain why things went wrong. 

Today high-performance air­
plane land only after the execution 
of a preci e eri of tep~ u~der­
takeo according to pec1f1cat1on . 
Each craft, be it a light airplane or a 
space shuttle, carries its own land­
ing "blueprint." Follow the wrong 
blueprint, and you won't get down 
according to plan. 

The key phrase is "according to 
plan." The early days of aviation 
saw plenty of unplanned descents 
and descents of an unexpected kind, 
the result of minute differences be­
tween top speed and stall speed in 
the first airplanes. 

An aircraft that took off at thirty 
miles per hour might stall out in a 
steep turn at thirty-nine miles per 
hour and might have a maximum 
speed of only fifty miles per hour. 
Danger lurked everywhere because 

By Susan Katz Keating 
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ed at which these aircraft 
lP~ fligh t hovered right at the 

ed 10 d When landing, a pilot 
spe~ry power rjght to the point 

uld f pulled up the nose of the 
bere :d 10uched down. Timing 
,n;ri~ical and pilot favored long, 

approacbe • 

d 10 Land on Less 
•• d ,1 however, the standard for 
'lb a,, h • M·1· ding is nearly t e opposite. •. 1-

tanners e~p_ect runway d~mal 
be~ fact of lit~ m futu~e con_fl1cts. 
orkiogacco_rdmg to th•~ proJected 

limitation, aircraft designers are 
ing on new types of fighter and 

:C.:Ck aircraft that can_ land quickly 
short runways. This can be ac-

08mplished either by reducing an 
CO d. • h aircraft' spee Just_pnor to touc -
down or by stoppmg soon after 
landing. . . . . 

oegling with hm1tat10ns has al-
ways been crucial in the a~t ?f l~nd­
ing. Until recently, the hm1tat10ns 
haVe been dictated less by tactical 
consicierations-such as runway 
damage-than by the aircraft them­
selves. 

Jn World War I, when planes put-
1ere~ along at about 100 miles per 
hour, pilots would try to position 
lhem elve so that, if their engines 
failed on approach, the flight path 
could also serve as a glide path. In 

Flying their glider-kite In 
1902, the Wright broth­

ers concentrated on lift 
r•ther than landing. 
Early pilots worried 

more about getting air­
borne; for landing, they 

"'1td on long, low, pow­
•~•d approaches, which 

lten led to unplanned 
deacents and descents 
01 an unexpected kind. 

41" f:OR 
CE Magazine / March 1992 

an emergency, a pilot could manipu­
late the ruddets to fishtail his plane, 
nearly killing airspeed, in order to 
make a sharp descent. With skill 
and luck, he could get down in one 
piece-or at least survive the crash. 

In World War II, pilots who had to 
land the P-51 Mustang learned to 
hold on tight and work with the air­
plane. Landing this touchy fighter 
was a matter of slowing to 130 miles 
per hour while applying enough for­
ward power to keep the nose up. If 
too much power was injected at the 
wrong time, the craft would flip on 
its back. 

More recently, pilots new to fly­
ing the U-2 reconnaissance aircraft 
(and later the TR-1) were notorious 
for floating their planes down the 
runway while attempting to land. 
The glider-like U-2 came into the 
inventory at a time when pilots were 
accustomed to the relatively level 
landings of tricycle-gear planes. 
Neophyte U-2 pilots instinctively 
approached the runway in a hori­
zontal attitude until they got used to 
the notion of holding the nose up in 
order to land the aircraft, essen­
tially in a stall condition. 

Fortunately for Air Force air­
crews through the years, designers 
have kept a sharp focus on the haz­
ards of landing and have used tech­
nology to ease pilots' tasks. In 1935, 

for instance, the Army Air Corp 
fleet of Boeing P-26 fighters posed a 
sticky problem. The "Peashooter" 
was a great leap for its time, mark­
ing the Air Corps's change from bi­
plane to monoplane, but, with a 
landing speed of eighty-two mph, it 
was at first considered too hot to 
handle. Boeing later fitted the P-26 
with flaps, then a fairly new device, 
and these successfully reduced 
touchdown speed to a manageable 
seventy-three mph. 

In today's front-line fighters, on­
board computers provide the tech­
nological help. Fighter jets must 
land within strictly defined limits. 
Thanks to new computerized avi­
onics systems that control engine 
speed by increments of one knot, 
pilots can easily meet the require­
ments. 

Solutions Beget Problems 
In anticipation of the reduced 

runway requirements of the future, 
engineers have mapped out various 
ways to "land short." The first step 
is to reduce landing speed, a prob­
lem with many possible solutions. 
None of them, however, is ideal. 

One way to reduce approach 
speed is to first reduce the aircraft's 
stall speed, which would permit a 
plane to drop safely to ever-lower 
speeds without fear of losing power 



completely. The obvious way to re­
duce tall peed is to increase the 
lift of the wing , either by varying 
the sweep or by increasing the 
camber with flaps and leading-edge 
devices. 

Though thi sound imple it 
bring with it a raft of problem cen­
tering on added weight to the air­
plane. A any aeronautical engineer 
will attes t weight i the fir t of 
many landing-related factors that 
interact with and affect one another 
intricately. 

An airplane landing weight and 
it · center of gravity have long been 
of concern to pilots. On approach , 
amid a wealth of other concerns, 
weight and center of gravity mu t be 
calculated preci ely. A mi calcula­
tion would have a domino effect that 
could cause the plane to stall out or 
overrun the remaining runway. 

In World War II, pilots kept con­
trol with the use of a slipstick, a 
device resembling a tide rule that 
factored in such variable as takeoff 
weight, fuel consumption, and posi­
tion of fuel tanks. In the B-47 bomb­
er, for example, the slipstick cal­
culation could facilitate a landing at 
peed ranging from about 130 to 

185 mph. Modern aircraft have a 
computerized lipstick that identi­
fie problem and , in many case , 
make adju tment without disturb-
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ing the crew. The B-1 B bomber, for 
example, ha a computerized fue) 
redi tribution y tern to maintain 
constant trim. 

In general aeronautical engi­
neers figure landing weight to range 

• from takeoff value to about eighty­
five percent of takeoff weight. For 
the purpo e of tall reduction, it 
would be ea ier to use the end-of­
mission weight as the landing 
weight becau e lighter planes have 
a greater margin of stall. This , how­
ever would be dangerou indeed ; 
pilot cannot count on returning to 
ba e only after they have consumed 
mo l of the available fuel or released 
all external stores. The possibility 
of in-flight emergency dictates that 
a plane must be ready to land imme­
diately after takeoff without dump­
ing huge amounts of fuel or releas­
ing ordnance. 

A Ripple Effect 
Landing weight directly affects 

both landing speed and stopping 
distance. It is also closely related 
to the aircraft's center of gravity, 
which shifts with every sweep of a 
movable wing. Wing loading-the 
weight of the aircraft divided by the 
area of the lifting surface-has a 
major effect on approach speed . In 
general approach peed should be 
set at about 1.2 time the airplane's 

PIiots of moder 
rely on comput:J,•te 
avionics to ca/cu/ zec, 
such Interrelated ate 
abl~s as alrspeedvar,;. 
weight, and cent • 
gravity and mak:' Qt 
else adjustments fn...., 
landing. Engineers" 
developing technoi 
to allow planes to 1oO 
on short or da"'ag ~11 
runways. 9d 

stall speed, which in turn helps d 
termine its touchdown speed, fu 
ther defining the required landi 
distance. 

These realities translate into a 
of factors so closely in lerrelat 
that to tinker with one means 
justing the others . For in tance, i 
creasing the wing lift will reduce 
stall speed, but lift relies on wi 
coming across the wing urfa 
The aircraft must sti ll travel 'f: 
enough to create eno1;1gh lift to s. 
aloft until touchdown. The resulti 
landing distance is not short enou 
to make the procedure worthwhil 
In short, solely increasing wing I 
is not a viable solution to the pro 
lem of runway reduction. . 

Another method of redUGI 
speed before landing is by usin~ • 
thrust , rather than aerodynami 
to supply lift. "Vectored" thru t, 
ability to vary the direction of 
engine's thrust with respect to 
direction of the aircraft, is on~ bl 
to reduce speed. Efficienl, reha 
and cost-effective vectored th 
would be a fighter pi lot' dre 
come true . For the most par~ 
would eliminate worries abo_ut f 
tered runway because a1rc 
equipped with short or vertical 1

1d 
off and landing equipment wof gh 
quire a landing urface only If 
larger than the ai rcraft 1t el • 

AIR FORCE Magazine I March 
1 

. uch an aircraft could land 
uon, urface that are otherwi e 

ijllam'u including tho e that are 
gero. y vectored thrust would 
~ri~;ate the hazards of h_igh­
. approache and landmg. 

ocit: it would enable ~ plane to 
cauverticall Y, with an approach e~ of zero knots forward ve-

itY• l d' ld Vett@red-thru t an mg wou 
~ re be a complete departure 

eretO h d f • the standard met o o gettmg 
m which includes approach 

::.•and ground roll ele~ents. 
The srandard approach 1s mapped 

ut to begin wilh clearance over an 
P aginary fifty-foot_ object. T~e an­
l}e of approach vanes according to 
:a]rcraft type. Transports, for exam­
~. can u uaJly de. cend safely at a 

1118
~imum angle of three degrees . 

The flare occurs when the plane 
op its dow~ward glide at a pre­

determined height and levels out to 
landing attitude. The plane decele­
rate from approach speed (1.2 
times stall speed) to touchdown 
peed (on average , 1.15 times stall 
peed). Actual touchdown speed is 

(a()tered at 1.1 times stall rate. The 
around roll varies according to 
weight, speed, and the force used to 
halt the aircraft. 

Eliminating or modifying any of 
these considerations increases mis­
sion flexibility, and vectored thrust 
would certainly allow a pilot to alter 
landing requirements. But vectored 
lhru t ha its drawbacks, which show 
Up in design. Currently, vectored­
thrust designs are limited to smaller 
air.craft, suc_h as the Marine Corps 
A~-8B Harner II . Engines must re­
ceiye adequate air to sustain a hover 
rt lo~ speeds , and this requires 
argeintake which in tum produce 
~~&and constrain airspeed . The in-

at
e also produce a large radar sig­

n ure. 

8'!kes, Ch. utes, and Hooks 
1;1:Unw • reduced ay requ!rements can also be 

Pow by ~a!tmg a conventionally 
&rou~~ed aircra ft swiftly on the 
Cd to ' The a1!1ount of force need­
distan top an aircraft within a given 
accorJ·e after touchdown increa ·es 
and th tng to the weight of the plane 

In ~aiua~e of the landing peed. 
Won't do~ airplane brakes alone 
lllents, i • he Job . So far develop­
and att:c:h~el brake on fighter 
~ aircraft have not had 
Ill FORce 
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great success in shortening stopping 
distances. Designers have been un­
able to counter poor, wet weather 
that will always reduce the friction 
within a brake assembly and thus 
reduce the plane's stopping ability. 

(?ne old standby is the drag chute, 
which keeps a plane from barreling 
along full tilt until it hits something 
strong enough to stop it. The prob­
lem with parachutes is that they are 
dangerous in high crosswinds. 
Moreover, they don't help much 
when a plane has a relatively low 
landing speed. 

Another way to slow aircraft 
would be to take a page from the 
Navy's book and employ ground­
based arresting gear similar to that 
used on aircraft carriers. This meth­
od assumes that a predetermined, 
nonemergency landing site will be 
available, and it is an unwieldy solu­
tion because it involves resetting 
the arresting gear each time it is 
used. That, in turn, creates lag time 
for other planes waiting to land. If a 
landing craft does not engage, or if 
the gear does not work, problems 
can mount very quickly. 

Today, the most practical slowing 
device is the thrust reverser, which 
has its roots in the old reversible­
pitch propeller. The idea is to create 
aerodynamic drag by reversing en­
gine thrust. Although turboprops 
can be operated in reverse for the 
duration of the landing roll, jet en­
gine thrust reversers must be cut off 
at slow speeds (roughly seventy 
miles per hour), lest the engine in­
gest its own exhaust. Thrust revers­
ers may draw in ground material, 
especially on a cratered runway. 
The devices also add considerable 
weight to the aircraft. Sometimes 
the airplane has to work much hard­
er in normal flight situations to com­
pensate for their presence. 

Daunting as all these drawbacks 
may seem, various methods of re­
ducing runway requirements have 
begun to emerge. Some have been 
successfully integrated in the joint 
Air Force-McDonnell Douglas 
F-15 STOL/Maneuvering Technolo­
gy Demonstrator (S/MTD) pro­
gram. 

Evaluations conducted at Ed­
wards AFB, Calif., have shown that 
the demonstrator can land (and take 
oft) on a 1,500-foot section of run­
way, considerably shorter than the 
7,500 feet required by the F-15E. 

The key to the S/MTD's achieve­
ment is a combination of airframe 
modification and use of integrated 
flight- and propulsion-control sys­
tems. Modifications include ca­
nards, rough-field landing gear, and 
two-dimensional thrust-vectoring 
and thrust-reversing engine noz­
zles. The airplane was specially 
equipped with technology permit­
ting a short land, or SLAND, mode 
designed to ensure an exact flight 
path and accurate speed control on 
approach to a short landing. 

The SLAND mode involves clos­
ing down the two-dimensional noz­
zles, thereby controlling thrust with 
upper and lower rotating vanes. An­
other innovation is the separation of 
the pitch and airspeed responses. 
Normally, the throttle controls the 
approach and landing speeds, af­
fecting pitch. In S/MTD landings, 
airspeed and pitch are decoupled, 
enabling the pilot to set down his 
plane with greater precision. 

The S/MTD's canards improve 
pitch authority and reduce ap­
proach speeds by roughly five 
knots, to about 132 knots. This re­
duces the landing energy of the 
S/MTD, which weighs about 4,000 
pounds more than a typical F-15. 
Once the S/MTD has touched 
down, the canards help keep the air­
craft hugging the ground. 

Impressive as the S/MTD is, it 
too has limitations. Some of its tech­
nologies are difficult to integrate 
with the other systems on the air­
plane. Despite the advances of 
S/MTD technology, STOL capabil­
ity is still limited by the basic abil­
ities of the aircraft. 

With that in mind, engineers are 
working on upgrades of current sys­
tems, with an emphasis on increas­
ing the ability to land at night or 
in bad weather. Even so, no one 
should expect any time soon to see a 
single, elegant solution to the prob­
lem of getting down. ■ 

Susan Katz Keating, a free-lance writer in Washington, D. C., specializes in 
military topics. Her most recent article for AIR FORCE Magazine, "The 
Outstanding Airmen of the Year," appeared in the September 1991 issue. 
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The outlook is for recovery i~ five or ten 
years, but that is then. This is now. 

More Stormy Weath r 
for the Airlin s 

By Richard Mackenzie 

HE c mmercial airline i~d.ust~y T lo t a total of nearly $6 billion m 
1990 and 1991 the wor ·t. tV:10-ye_ar 
period in international aviation ~1 -
tory. The ·lump acceler~ted dunng 
the pa t year: Two-third of the 
global indu try' two-year lo -:­
$3.7 billion to $4 billion-came m 
1991. · 

US airlines absorbed much of this 
taggering amount, rai ing concern 

about the health of the in~u_stry. Of 
the 1991 lo , ome $2 b11h?n wa 
regi tered by US-flag earner • A 
high percentage of the_ l?s came 
late in 1991 reports Wilham Ja~k­
man of the Air Tran port A ocia-
tion of America (ATA). . 

The economic downtur_n ID the 
West lay at the root of mdustry 
woe but it was not the on~y _cause. 
The Iraqi inva ion ofKuwrut m 19~0 
and the US-led military response_ m 
1991 al O cut into reven1:1es ay m­
du try experts. The M1dea t ten-
ion not only heightened tJ:ie pub­

lic's fear oftlying but also rrused the 
co t of fuel. Oil prices oared when 
Iraq invaded Kuwait. Prices came 
down after the allied victory, but not 
to prewar levels. 

Gunter O. Eser, director general 
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of the International Air Transpo~t 
As ociation (IATA) warn that , if 
lo es continue at the ~ 990-9_1 rate 
it will become increasingly difficult 
for the airlines to fm~nce the pur­
chase of new aircraft m the future. 

The picture j darkened by the 
collapse in rece~t yeai:s of several 
big US carriers mcludmg P~n Am, 
Ea tern Airline and Bran1~-:all 
former great name in the av1at1o_n 
indu try. Many airports a_nd arr 
routes are tretched to capacity, ay 
industry expert • 

Not everyone i downcast about 
the airlines' future. Don Fuqua, 
president of the Aerospace lndu - tv1sroll 
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•e Association (AIA) and a keen 
tr~ er er of the industry, is opti-
0 i tic . "Look beyond 1991," he 
Jtldrnon i hes listeners. "If you look 
a 

O 
year down the road, this de­

te de will be a very strong one for 
ca · 11 t" comrnerc1a ranspor . 

nrhe worst is Over" 
Mr. Fuqua argues that one must 

xamin and analyze the airline in­
~u try in_five- or ten-year segments. 
Jn this hght, he says, the gloomy 

re ent looks like "a speed bump in 
ihe road" to greater prosperity. "We 
are projecting that , by the year 20~5 

fifteen years from now-we will 
have a strong market," says Mr. Fu­
qua. "We'll b~ making more air­
planes than we ve ever done before. 
,Yhey'll be larger and more fuel­
efficient." 

"The worst is over," agrees 
Helene Becker, who analyzes the 
airline industry for the Wall Street 
firm Shearson Lehman Brothers. 

Turbulence first hit the US indus­
try after the Carter Administration 
deregulated the nation's airlines 
during the late 1970s. Mr. Fuqua 
say the industry i still going 
through the shakeout precipitated 
by that federal action. 

(That caused financial hemor­
rhaging in some of the carriers," he 
says. "Before, everybody had a rate 
base and everything was going 
along pretty well. When deregula­
tion came they started getting their 
operating costs down." 

To generate cash, Mr. Fuqua re­
call_s, some airlines sold off part of 
their busine ses and others sold off 
route . Some airlines handled the 
changeover better than others. 

The bankruptcy of Pan Am, for 
example, marked the culmination of 
ne • t &alive trend dating from well be-
ore .~9~- "That tarted many years 
:,t ~id Mr. Fuqua. "That didn't 
lion ;hi Y~ar. If you treat an infec­
have ¥ cu~tmg off your finger, you '11 
after ~othi_ng left of your basic body 
to Pa Whde. That's what happened 

nAm'' w . 
llgu~tt_her !he overall effect of de­
being diobn 18 good or bad is still 
the co e ated. "It's been good for 

nsumer ' M Plear .' says r. Fuqua. 
leasonabt e Shll able to fly at a very 

As . e rate .'' 
tL evidence h . 
"IC 1930 of .' e cites the cost in 
:to t.lanila fl Ying from Los Angeles 

,on Pan Am's China Clip­
FORCE M 
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, US Market Share by Major Carrier 
(Based on revenue passenger miles. 

January-November 1991) 

Airline 

United 
American 
Delta 
Northwest 
Continental 
USAir 
TWA 
Pan Am 
America West 
Southwest 
Eastern 
Other 

Percentage 

1B.5 
1B.4 
15.1 
12.0 
9.3 
7.7 
6.3 
4.7 
2.9 
2.5 
0.2 
2.4 

Source: Air Transport Association of America. 

per. The 1930s cost, $1,400, equals 
$14,000 in today's dollars. Ameri­
cans can fly to the Far East today for 
a mere $1,000. 

Wall Street analyst Becker goes 
even further. She argues that dereg­
ulation has been good not just for 
consumers but also for the airlines, 
although she admits her opinion is 
probably in the minority. Her cal­
culations show that the industry's 
rate of return on invested capital 
was higher in the ten years after 
deregulation than in the ten years 
preceding it. 

"We've gone through a huge per­
iod of consolidation," says Ms. 
Becker. "The problem was that the 
government deregulated the airline 
industry but didn't deregulate the 
airport industry or anything else to 
do with airlines. They deregulated 
fares and routes. They didn't de­
regulate airport access, who owns 
airport space, or who runs airports. 
They didn't deregulate or privatize 
the Federal Aviation Administra­
tion." 

The result, she says, is that "huge 
bureaucracies" continue to govern a 
supposedly deregulated industry. 

Fuel and Labor Costs Rise 
The problems of the past two 

years battered not only the likes of 
Pan Am but also airlines with the 
lion's share of the market. In 1990, 
the airlines were hit by increases in 
two big costs, fuel and labor. These 
two items normally account for half 
of total operating costs. Both in­
creased significantly. 

Following the invasion of Kuwait, 

airline fuel rose from sixty-five 
cents a gallon (July 1990) to $1.40 a 
gallon (October 1990). Though it 
drifted back down after the end of 
the war, it has persisted at compara­
tively high levels. The cost of crude 
oil continues to hover at thirty per­
cent above prewar levels. 

Today, says Ms. Becker, the US 
industry "really needs to concen­
trate" on labor costs. The collection 
of airlines lost ten percent of its la­
bor force in 1991, which has helped 
control employee costs. However, 
labor costs had already risen by 
eleven percent in 1990. Only three 
percent of this spectacular rise 
could be offset by productivity 
gains. Other labor-related costs, 
such as insurance premiums and 
payroll taxes, continued to rise in 
1991, says Mr. Eser. 

These costs all seemed to hit 
home late last year. As late as Octo­
ber 1991, the US airline industry 
was projecting losses of "only" $1.8 
billion for that year. As the economy 
failed to revive, however, the indus­
try slumped badly. Revenue projec­
tions for the last quarter of 1991 col­
lapsed, and experts increased their 
estimates of the losses to some $2 
billion. 

These industry analysts maintain 
that both leisure travel and business 
travel have sagged. Flights taken by 
passengers dropped from 297 mil­
lion in 1990 to 286 million in 1991. 
The numbers have been fairly flat 
for several years, Mr. Jackman says, 
but not since the recession of the 
early 1980s has the absolute number 
fallen. 
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Leisure travel has fallen off be­
cause many families cannot affo~d 
costly vacations in hard economi~ 
times. "Business travel also goes, 
says Mr. Jackman. "One of th~ first 
things to be cut in a company is the 
travel budget, and it's never the first 
to be reinstated. People find they 
can do the job without traveling, or 
they might start flying their employ­
ees coach." 

In early 1990, one of the brightest 
spots for airlines was the prospect 
for increased international traffic. 
Then came Saddam Hussein, the in­
vasion of Kuwait , and Operation 
Desert Storm. 

Mr. Jackman says that interna­
tional bookings plummeted the mo­
ment the first American bombs 
were dropped on Iraq on Jan~ary 
17, 1991, Baghdad time. Bookmgs 
around the world fell by twenty-five 
percent during Desert Storm, s~ys 
Mr. Eser, and bookings to the Mid­
dle East fell by fifty percent. It was 
not until October that international 
travel began to rebound. 

The Impact of CRAF Operations 
US carriers also were affected by 

the first-ever activation of the Civil 
Reserve Air Fleet (CRAF) program, 
says Paul Hyman, ATA's vice presi-

Civil Reserve Air Fleet 
Missions Flown in Operations Desert Shield 

and Desert Storm 

Carrier Passenger Missions Cargo Missions 

US carriers 
39 0 

America West 
9B 0 

American 
494 0 

American Trans Air 
0 119 

Arrow 
0 156 

ATI 
0 22 

Buffalo 
0 370 

Connie Kalitta 
91 0 

Continental 
26 0 

Delta 
33 0 

Eastern 
0 152 

Emery Worldwide 
Evergreen International 0 347 

29 576 
Federal Express 

0 54 
Florida West 

263 0 
Hawaiian 

268 117 
Northwest 

335 69 
Pan Am 

14 0 
Rich International 
Rosenbalm 0 249 

Southern Air Transportation 0 252 
30 0 

Sun Country 
242 1 

Tower Air 
5 0 

Trans Continental 
236 0 

TWA 0 177 United 
0 123 

United Parcel Service 
1B8 149 

World 

Foreign carriers 
0 27 

Alitalia (Italy) 
Cargolux (Luxembourg) 17 0 

0 70 
KAL (South Korea) 

0 1 
Kuwait Airways 
Martinair Holland 0 16 

Total missions 2,585 2,870 

source: Air Transport Association of America, 

dent of Cargo Services and forrn 
the director of tran portalion Po~~l 
at the Defense Department. lt 

The Pentagon relied on more th 
100 civilian airplane operated ~ll 
twenty-seven dome tic and fore· }I 
airli_nes to fly troops and so~n 
eqmpment to _Saudi Arabia an: 
other Gulf nations . According t 
Mr. Hyman, US-flag CRAP pla:ne~ 
carried two-third of th troops and 
twenty-five percent of the cargo, 

Industry observers note that the 
CRAF firms are proud of their eon 
tribution to the war effort , but they 
also claim that the activation ere,. 
ated problems. Some airlines lost 
business. 

"CRAF got very mixed reviews 
during the war," says Ms. Becket. 
"Some in the Pentagon felt it went 
very well . The airline industry wa 
not so entbu is. tic. The only com. 
pany thrilled to have aircraft com. 
mitted was Pan Am. It kept them in 
business a couple of months longer." 

American Airlines took the hard­
est hit, she says. The ~irline had 
hired many former servicemen a 
pilots, most of whom were affiliated 
with the Air National Guard and Air 
Force Reserve. Nearly ten percent 
of American Airlines pilots-526 of 
the 6 000 on the payroll-were 
called' up. Another 400 were ubject 
to call-up. 

The Department of Defense com• 
missioned the Logistics anage• 
ment Institute to conduct a study of 
CRAF operations. The stu~y c~led 
for major change in actt v~ti~n, 
crew requirements , and warns~ m· 
surance. Other recommend~uons 
included calling volunteer atrcr~ft 
first and releasing them last, while 
nonvolunteers would be release4 
first. A lottery to select planes '?! 
also suggested so that all receiv 
equal treatment. 

The airlines didn't work f~r _free 
in Desert Storm. Firms partJCI_P~ 
ing in the CRAF call-up re~~,~ 
more than $1.8 billion from_ Mih_taj 
Airlift Command (MAC) tn Fis_ d 
Year 1991, most of it for Per5ia 
Gulf duty. 

Still, the companies did not co~ 
sider this a boon. "There were 1 
number of con~e~ns ~,bout c~r. 
raised by the airlines, says . k 
Hyman. "Th~se irtcl~d_ed ~ar ~QJ 
insurance, mdemmfication e, 
claims or losses, [and o~her] trY 
traordinary costs. The rndll 
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. 11 waiting for claims to be 
] u d by MAC eight months 

ces e end of the operation." The 
er the1 0 include the cost of extra 
'ff1S as • d 

ll~time, rero~tmg ~xMpensHes , an 
o rnaJl t111ngs r. yman 

t1ter 
ys,e- airlines also_ lost busi~~ s 
Th as available m the P~c1f1c , 

tJ!lll : America and Au traha dur­
ut fie war Mr. Hyman ay •. He 

iPS t that the Pentagon's Gulf 
noi'iduP took place d~ring the pea~ 
bU n for commercial cargo bus1-

so He claims that the MAC pay­
nes ts did not compensate the car­
::: for losses in the commerc.ial 
market. . . 

••The MAC rates are admmis-
red and set in peacetime," says 

te Hyman. "It was not a market 
:~." At the sa_me time, h_azardous­
duty pay and mcreased msuran~e 
premium absorbed by the air­
line were not covered by the 
Pentagon. 

Big CRAF Concerns 
"Now that we've done it for the 

fir t time ever," says Mr. Hyman, 
"the benefits and the costs of CRAF 
are more vivid than ever in every­
bodY,'s mind . Carriers now know 
that their war risk insurance was not 
comprehensive, and they were actu­
ally expo ed when they flew. They 
recognize that they lost some mar­
ket share by being patriotic. Japan 
Airline and Nippon Cargo came in 
and scooped up [1990] Chri tmas 
bu ines while our carrier were re­
ponding to the call of the nation. 

The e are all concern . ' 
The MAC contracts covering the 

CRAF participant and the tatute 
~oveming the contracts expire on 
September 30 1992. The contract 
fot ~nternational air transportation 
service , which incorporates CRAF, 
Will ~e replaced by a new propo al 

b
fo~F, cal 1993 which begin Octo­
er t, 1992. 
Cut in the armed force will 

~~se big reductions in the airline ' 
d' C bu sine . The • fixed ," or pre­
~ted, MAC budget for Fi cal 199 J 
lh $236.2 million . The war cau ed 

at figure Lo soar on a one-time 

basis, by $1.5. .pillion to $1.8 billion . 
The next three fiscal years, how­
ever, show a drop to $201 million. 

The airline industry hopes that 
its fortunes-and revenues-turn 
around in 1992. When and if the gen­
eral economy recovers, the indus­
try will do better. • More people are 
traveling now than ever before in the 
history of aviation," ays Ms. Beck­
er. "That could explode in the 1990s, 
unless the industry i reregulated." 

Both Ms. Becker and Mr. Fuqua 
maintain that the collap e of Soviet 
communism will have a large, bene­
ficial effect on the airlines and aero­
space industries. They say that the 
opening of the former Warsaw Pact 
nations and the republics of the old 
Soviet Union will be a boon as en­
tire nations begrn to travel. As for 
the aerospace manufacturing indu -
try, "our companie are selling air 
traffic control systems to [former 
Communi t nations] ,' say the AIA 
President. " In what was East Ger­
many, traffic was restricted to 
Berlin. Now it will be going into a lot 
of other cities in Germany." The 
ame is true of other ea tern Euro­

pean countries. 

Lean and Mean 
The current hard time and a 

dozen years of deregulation have 
taught the airlines hard but useful 
les ons. 

"They are now lean and mean op­
eration , " says M . Becker. "They 
are part of one of the few industries 
where US companies on a co t-per­
mile and productivity basis are more 
efficient than their offshore compet- ' 
itors .... They have a huge advan­
tage , e pecially over European­
ba ed airlines that are mo tly 
government-controlled.' 

The ATA predicts the US airline 
industry will get back in the black in 
1992 , making a projected $300 mil­
lion profit. "That 's a pittance in an 
indu try with $80 billion in reve­
nues," Mr. Jackman admits, "but it 
is a profit." 

That projection is based on as­
sumptions that there will be a six 
percent increase in traffic and a lev­
eling of fuel costs. Mr. Jackman ad-

R· 
~~hard Mackenzie, a free-lance writer in Washington, D. C., was a war 
l~esp~ndent in Afghanistan from 1987 to 1990 and in the Persian Gulf War in 
In,; · His most recent article tor A1R FORCE Magazine, "Af9han Airlift," appeared 

e February 1992 Issue. 
41A 

FORCE Magazine / March 1992 

mits to concern about the recovery 
of the domestic US market during 
the reces ion. 

IATA foresees US pas enger traf­
fic increasing by 8.3 percent in 1992 
6.8 percent in 1993, ·and 6.6 percent 
in 1994. • We look to traffic recovery 
in 1992," ays Mr. E er, "provided 
the We tern economie and Japan 
prove more resilient than they are 
looking at the moment.' 

Still, after the lean year 1t is 
"difficult to see how the airlines will 
finance new aircraft,' ' Mr. Eser 
warn . He notes that, even in the 

. good times the airline industry' 
profit margin is slim only 2.6 per­
cent of revenues in its best recent 
year l 988. "The manufacturing in­
dustry makes twice that," observes 
Mr. Eser. 

Mr. Fuqua point out that the 
backlog of plane on order i trong. 
Worldwide , there are 3,700 plane 
on order, of which an e timated 650 
will be delivered in 1992 .. Some 
2 000 of the total backlog, worth 
$130 billion, will be built in the US. 

Part of the reason for this market 
trength several expert agree, are 

US environmental standard that 
require US airline to move up to 
Stage 3 jet , which are quieter and 
more fuel-efficient than current 
Stage 2 airplane . 

More than 2,600 aircraft in the US 
commercial fleet are o.lder 727 , 
737 , andMD-80s all of which mu t 
be replaced or upgraded to meet the 
new environment standards. "A lot 
of those have been in service for 
some time " says Mr. Jackman. "A 
lot of that equipment will be re­
placed. ' 

Ms. Becker, however, believes 
that sales have peaked. She notes 
that Delta and United still have big 
buying programs but that American 
recently announced it was cutting 
capital spending over the next de­
cade by more than half from $15 
billion to $7 billion. USAir al o ha 
cut its procurement program. 

The good new for the airline i 
that the Stage 3 aircraft are all flown 
by two per ons on the flight deck 
as oppo ed to the current crew-of­
three system. 

Overall commercial aviation' 
future , mo t agree promi e to be 
better than the recent pa t. "It ' got 
to get better than the last two 
year " ay • one frazzled official. "I 
can't imagine it getting worse. " ■ 
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The "Brown Cradle" EB-66 Is all but 
forgotten now, but it paved the way for 
the stellar EF-111A. 

The Other Jamm----
By August R. Seefluth 

IN TODAY'S tactical air forces, the 
EF-11 lA Raven is the heavy-duty 

jammer. It was a stellar performer in 
the Persian Gulf War. Whenever the 
Raven turned on its power, Iraqi ra­
dars went blind. 

The first time something like that 
happened was in 1960, and it 
marked the birth of the tactical jam­
mer airplane. Three converted US 
Air Force bombers, flying north, 
crossed the southern coast of Brit­
ain, passed London, and traversed 
the island to Scotland. Though Brit­
ish radars were looking intently, 
none ever saw the planes. The jam­
mers in the bombers had saturated 
every radar in Britain, overdriving 
videos and blanking out screens. 

The strange new airplane that be­
fuddled the British radar that day 
was the EB-66B, a relatively primi­
tive jammer developed in the late 
1950s and flown in combat for the 
first time in the Vietnam War. It was 
the first tactical aircraft to be de­
signed, configured, and operated 
exclusively for electronic warfare. 

The EB-66 is all but forgotten. 
Though it was built for a war in Eu­
rope, it enjoyed remarkable suc­
cesses in southeast Asia. In differ-
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ent forms, it provided electronic 
reconnaissance, cover for bomb 
carriers, radar guidance for F-105 
fighters, and standoff jamming of 
antiaircraft missile radars. 

The EB-66 laid the groundwork 
for the EF-lllA. Yet it was almost 
by accident that the EB-66 came 
into being. 

For some time, the strategic 
bomber force was virtually the only 
part of the Air Force to recognize 
unequivocally the benefit of outfit­
ting aircraft with jamming equip­
ment. 

In World War II, the B-17, B-24, 
and B-29 heavy bombers carried 
ECM devices that transmitted radio 
frequency noise to interfere with 
enemy antiaircraft artillery fire. 
The noise emitted by these systems 
caused errors in the radar systems 
pointing the guns, decreasing their 
accuracy. 

The bombers also filled the air 
with strips of aluminum foil, or 
chaff, to provide false targets for the 
radars. 

In the 1950s, Strategic Air Com­
mand (SAC) continued improving 
ECM transmitters and chaff for 
bomber self-protection. SAC devel-

This "Brown Cradle 
B-66B (opposite) at R 

Chelveston, UK, 
configured with S·ba 
jammers, whose ante 
nas are Just visible u 
der the bomb bay. 

chaff storage area 
the tallcone Is out/In 

with tape in an effort to 
keep the chaff dry. Th 

assembly hanging und 
the aft fuselage Is 
drag chute contain . 

oped an extensive electronic reco 
naissance capability, weeping u 
electronic intelligence , or ELI 
data on enemy radars and comll1 
nications. The informati?n thed fi 
used for mission planmng an 
controlling enemy jammers •. 

1 SAC developed a ubstanua 
pability for jamming at " tan1°e 
range-outside lethal range g 
emy weapons. The ·376th 0 

Wing, based first at Barksdale~ 
La. , and later at Lockbour1:1e wot 
Ohio, was the focus of this 
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TIit Blue Cradles 
The 376th Bomb Wing flew B-47 

aircraft whose bomb bays were 
Oiled with jammer platforms known 
as "Blue Cradles." Another wing 
deployed B-47s carrying a manned 
capsule in their bomb bays, which 
made for more precise jamming. 
'f!iese B-47s were loaded with many 
high:po"."'ered transmitters capable 
ol'bhndmg any radar within a hun­
dred miles. 
. Ho~ever, no comparable standoff 
JBln~rng unit could be found in 
~heal Air Command or in the re-
8IOnal a_ir forces deployed in Europe 
and Asia. Fighters at the time had 
:/:c?urse but maneuverability 
a . wiftness of attack for defense 
Ratnst r d missiles. a ar-controlled guns and 

..... ~~ld1952 came an airplane that 
The A' eventually change all that. 
Yersi~r Force elected a rede igned 
bombe~ of the Navy A-3D light 
used i t replace the Douglas B-26 
an Wan l' orld War Il and the Kore­
llated 8_

6
:e new plane wa desig-

lh add' _. 
fortesti ition to_ five B-66As used 
Ptoduc~g, th~ Air Force bought 289 

4 on aircraft: seventy-two 
IR FOR 
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B-66B light bombers, 145 RB-66B 
photoreconnaissance planes, thirty­
six RB-66C electronic reconnais­
sance planes, and thirty-six WB-66D 
weather reconnaissance planes. 

Compared to tactical aircraft of 
the time, the B-66 was a big air­
plane, more than seventy-five feet 
long and twenty-three feet tall, with 
a swept wing spanning seventy-two 
feet. It had a maximum gross take­
off weight of 83,000 pounds. The 
fuselage was almost square in cross 
section, about seven feet wide and 
eight feet deep in the bomb bay 
area. 

The plane's two Allison 171-11 or 
171-13 turbojet engines provided 
10,000 pounds of thrust each. It 
could achieve speeds of over 600 
mph. Each B-66 powerplant came 
equipped with a constant-speed al­
ternator ystem that produced forty 
kilowatt of 'J 10-volt, 400-cycle 
electrical power. More important , 
each plane was prewired for elec­
tronic countermeasures transmit­
ters and came equipped with the 
day's standard radar warning re­
ceiver, the AN/APS-54. 

In thirteen of the B-66B bombers, 
the bomb bays had been engineered 

for installation of an ECM platform 
called the "Brown Cradle," similar 
to SAC's "Blue Cradle." The Air 
Force procured 113 ECM tailcones 
that could be traded out with the tail 
radar and 20-mm gun turret. The 
tailcone permitted installation of 
three AN/ALT-6B, AN/ALT-7, or 
AN/ ALT-SB jammers and two AN/ 
ALE-1 chaff dispensers. In 1957, 
the Air Force successfully tested 
the cradles and tailcones and then 
stored them. 

Just Right for Electronic 
Warriors 

The B-66, though it was a fine 
airplane, underwent so many design 
changes that the service declared 
the fleet obsolete a few years after 
the end of the production run. In 
time, the electronic warriors who 
created the EB-66 would rejoice at 
the availability of a nearly new but 
technically obsolete plane that had 
large internal volume, adequate 
electric power, proper wiring, and 
well planned and tested provisions 
for electronics. 

One unit to receive the new air­
craft was the 10th Tactical Recon­
naissance Wing, which was based at 
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Spangdahlem AB, West Germany. 
The wing's 42d Tactical Reconnais­
sance Squadron already had RB-
66C electronic reconnaissance and 
WB-66D weather reconnaissance 
aircraft. Also on hand were three 
squadrons of RB-66Bs equipped 
with vertical cameras, photoflash 
cartridges, and flash bombs. The 
10th TRW had its own reconnais­
sance technical unit to analyze pho­
tos and electronic intercepts. 

In short, the 10th TRW had all it 
needed to form a full-scale elec­
tronic warfare organization. The 
RB-66C crews collected the raw 
data needed to counter enemy radar 
across the Iron Curtain. The recon­
naissance technical unit was the 
basis of a full ELINT organization 
and could provide data to preset 
USAF aircraft jammers. 

Work toward this goal began. 
Knowledgeable officers at wing 
headquarters, USAFE headquar­
ters , and the Air Staff agreed with 
the goals and assisted in gaining ap­
provals. This permitted the wing to 
achieve mission changes, hardware 
acquisition and installation, and 
flight tests to meet the needs of war 
against the Warsaw Pact. 

The B-66's status as "obsolescent" 
was significant, for a strange rea­
son. Though the Air Force seldom 
approved formal modifications to 
aircraft , it permitted local, "infor­
mal" modifications. Technicians, 
investigating the effects of installing 

tailcones, found that they increased 
the speed of the RB-66B by thirty­
five knots. When he heard this, Col. 
James D. Kemp, the 10th TRW's 
commander, agreed to permit in­
stallation of the cones on all the 
wing's aircraft, opening the way for 
operational deployment of jam­
mers. 

In late 1958, the Air Force revised 
the ECM annex to the NATO War 
Plan, incorporating the wing's new 
electronic warfare capabilities. The 
wing's primary combat mission was 
changed from photoreconnaissance 
to ECM. 

The next step was to install jam­
me rs. Technicians quickly dis­
covered that much of the aircraft 
wiring had to be checked and re­
done before the equipment would 
work. Standard configurations were 
established for the RB-66B and 
RB-66C. The modified airplanes 
carried three AN/ALT-6B or AN/ 
ALT-7 jammers and two AN/ALE-I 
chaff dispensers in the tailcone. 
Some RB-66B airplanes also had a 
forward compartment for two addi­
tional transmitters. 

The unit organized regular radar 
jamming exercises, conducted prin­
cipally in concert with the Royal Air 
Force. The RAF was the most co­
operative of the NATO allies, and its 
bases were far away from the War­
saw Pact area and thus from the dan­
ger of Soviet interceptions of the 
emissions. 

In the Vietnam War, the EB-66 performed standoff Jamming and ECM escort for US 
strike aircraft. Here, an EB-66 guides a close formation of F-105 Thunderchlefs 
through clouds on a precision bombing mission while tuning in to North Vietnamese 
ground and airborne radar, ready to warn of a possible attack. 
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The wing's ELINT proces . 
pability was upgraded to hel;•~g 
vide immediate updates of th it Pt 
tronic order of_ battle. Cap~ el 
Noble and Lt. Bill Keels maint • . l'e 
a complet~ li~t of all known ti•ne 
radars. Tht information wa re 
to et the B-66 jammers fo Use 
timum effectivenes . r ~ 

The Move to Britain 
When the US was forced tom 

its nuclear-armed 49th TFW ft~Vi 
France to Spangdahlem in 1959 
the 10th TRW moved to bases i 
England. Headquarters and tw 
photo squadrons went to RAF 
conbury. The 42d TRS went to R , 
Chelveston, where the ELIN 
work continued. The Air Force 
assigned the thirteen "Brown C:ra 
die" B-66Bs from the 47th Born 
Wing at RAF Sculthorpe to the 4 
TRS at Chelveston, providing 
standoff jammer capability for p 
tecting fighters. 

Capt. Thomas W. umpter chi 
of maintenance at RAF Chelvesto 
was responsible for modifying t 
B-66B aircraft to wing specific 
tions, installing Brown Cradles, an 
configuring the ECM load. He Ii 
been a B-36 panel engineer and 
expert electronic warfare officer, 
he understood the airframe an 
electrical system in addition to ele 
tronics. 

One morning in early 1960, 1hr, 
C-124 cargo aircraft landed at • 
Chelveston and disgorged ever 
thing that went with the thirtee 
B-66Bs, including Brown Cradle 
tailcones, antennas, wiring h 
nesses and cooling ducts . Wi~h l 
help of four contractor technical re 
resentatives and his squadron 
tenance people, Captain Sump~ 
formed a production line to mod 
the airframes and wiring, insl 
sixty-kilowatt alternators on thee 
gines , install the cradles and I 
the entire system. Each of the co 
verted bombers received twent 
three jammers, some of them fr 
the SAC inventory. 

The 10th TRW, with RAF he} 
conducted an operational exero 
to confirm the ECM perform~nGe 
the B-66B and compare it with 1 

of the standard RB-66B confi~tJ 
tion. The results were dramatJC, 

The standard RB-66B photo e 
planes, with their load of ~hr~d 
five jammers each, were assign 
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ate English air defen es from 
etr I comi ng in over the North 
eP • b • 
1hough all o~ the air orneJam-

• ere operating ground-based 
rs wmjs ions burned through the 
ar .e and detected the Air Force 
rrung " • tracki ng them 1or mtercep-

anb, RAF fighters. 
liOthe~ came the flight of the new 

ndoff jammers. Th_ree of t_he 
tadified B-66Bs, eqmpped with 
0 wn Cradles can:ie up fro~ the 

th all emitters m operation. I 
°er~ed the exercise from a British 
und control intercept radar near 
wca tie, in northern England. 

The Brown Cradle planes never ap-
. red on the radar screen until 

ilieY rea<;hed Scotland, and Lon?on 
'thlffic Cont~ol req~ested termma­
don of jamming so 11 could resume 
commercial landing . The exercise 
was judged a success. 

Wing officers proposed that some 
of the planes deploy to a forward 
base, where they would be in fif­
teen-minute alert status and ready 
togo with the first wave of bombers. 
Tliese planes were assigned to Toul­
Rosjere AB in northern France. 

Crew chiefs watch as EB-66s of the 42d Tactical Electronic Warfare Squadron (the 
last four in the USAF inventory) take off from Korat RTAFB, Thailand, on their final 
miss/o~. The Brown Cradle EB-66 was retired In 1974 and replaced by the General 
Dynamics EF-111A Raven, the heavy-duty Jammer of today's tactical air forces. 

Testing Improvisations 
As oon a enough B-66B Brown 

Cradle aircraft had been modified 
the wing activated the forward alert 
at Tout. There was no way to test the 
twenty,-three jammers without dis­
rupting every radar in the area so 
technician devised a system or'air­
bome testing using the RB-66C as 
the test set. 

Before an airplane went on alert 
all of its jammers were preset t~ 
known threat frequencies. The air­
plane, with an escorting RB-66C, 
would fly at least 200 miles out to 
~~h ~way _from English radars. 

Jammmg system was turned 
~:~ine ?Y one, while the reconnais­
. e airplane crew checked the 
Jammer out by i ~u t and antenna pattern 
ing nJercept,ng the signal and mov-

around th . 
When th e cradle aHplane . 
B-66B wi teSt was completed, the 
on ale t uld land at Toul for its turn r . 

In 1966, the vadous B-66 deriva­
tives were redesignated as EB-66s: 
The wing's tactical reconnaissance 
quadrons were redesignated Tac­

tical Electronic Warfare Squadrons 
(TEWS). 

The 42d TRS was deactivated in 
August 1966. Soon, however the 
Vietnam War flared, and th; 42d 
was reactivated with many of its 
original planes and crew members. 
The first contingent of five B-66B 
Brown Cradle aircraft was sent on 
temporary deployment from 
USAFE to Takhli RTAFB, Thai­
land, as early as October 1965. The 
remaining eight followed in May 
1966. They moved to Tan Son Nhut 
AB near Saigon in June 1966, and 
then to Udom RTAFB, Thailand, in 
September 1966. 

. In southeast Asia, the planes pro­
vided standoff jamming and ECM 
escort for US strike aircraft. In late 
1966 and early 1967 with the fighter 
force ' increased· use of QRC 160 
elf-protection jammer pods , es­

corts were no longer needed. The 
EB-66Bs were a signed to support 
13th Air Force's Thailand-based B-52 
sorties and Navy carrier operations. 

August A. Seef/ th 
~960s as an el u W?rked on the EB-66 program in the late 1950s and early 
'tconnaissanc~c~onic warfare officer (EWO) with the 42d Tactical 

WO at 10th TR quadron at Spangdahlem AB, West Germany, and as wing 
~Os/ recent ar/i ~ headquarters at Spangdah/em and RAF Alconbury, UK. His 

hruilry 7992 ? e for A iR FORCE Magazine was "Birth of the Pods" in the 
issue. • 
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As the Vietnam War continued 
older jammers in the B-66B Brow~ 
Cradle configuration were replaced 
by advanced sy terns. TAC and the 
363d Thctical Reconnai ance Wing 
at Shaw AFB, S. C. , began exten­
sive modification of B-66 variants to 
meet the demands of war in south­
east A ia. Fifty-two RB-66B photo­
reconnais ance airplane were 
modified to become EB-66Es with 

• ' equipment and operator positions 
similar to tho e in the Brown Cradle 
aircraft. 

The last of the B-66 electronic air­
craft was deactivated in 1974. The 
replacement for the EB-66B Brown 
Cradle is the General Dynamics 
E F-11 lA Raven , the two-place 
fighter modified by Grumman in the 
early 1980s . The heart of the 
EF-lllA is the AN/ALQ-99Ejam­
ming system, a version of the 
ALQ-99 used in the Navy's EA-6B 
Prowler. The Raven's intelligence 
support system is a computerized 
program that provides information 
about radars in the area where the 
Raven crew will be working. The 
plane's computer determines which 
enemy radar is "up," its priority as a 
target, and how to jam it. The com­
puter can jam automatically, if need 
be. 

Without question, the EF-11 lA 
represents a remarkable advance. 
Still, it was the EB-66 that showed 
the way toward deployment of an 
effective tactical jammer. ■ 
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Spri ngfield, ~ 
Capt. Steven Hill 

• {ex olllcfo) 
Chairman. Junior ctl 

AdvlsoryFCBo~~­
Dyess A • 

CMS,~x ~~ndo} 
Chairman, ell 

Enlisted coon~ 
Bergstrom AFB, di., 
Mlch(::'o1i/~I~ 

National ~o~r/ 
Arnold Air SI), 
Brookings, ' 
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Good Thought to Sleep On 
e rescue of Roger Locker 

Id more than set a couple 
Vietnam War records. 

0 N May a, 1972, Pr~si_dent Nixo~ 
auth0 rized the mining of Hat­

'.ohOJIQ and other North Vietnam ports, 
iml etMr with regu lar and frequent air 
,t~kes nort~ of the twentieth parallel. 
eperatien Linebacker was o~. 

Two days later, the US Arr Force 
{aunched 120 aircraft against targets 
In and around Hanoi. Oyster Flight, 
four F-4s from the 555th Tactical 
fighter Squadron flying MiG-CAP, 
was led by Maj. Bob Lodge, an out­
standing young combat leader. He 
afld his backseater, Capt. Roger 
Looker, were veterans of the air war, 
both with previous tours in southeast 
Asia. Also in Oyster Flight were Capts. 
Rfchard S. "Steve" Ritchie and Chuck 
DeBellevue, who were to become the 
Air Force's only F-4 "ace" team with 
five vict0ries. 

A.a' Oyster Flight neared the Red 
River at a point about seventy-five 
miles northwest of Hanoi, they were 
alerted to the approach of MiGs. In 
the ensuing battle, Lodge and Locker 
s.hot down a MiG-21 and were posi­
t1onlng themselves to fire on another 
When they were hammered by 30-mm 
shells from two MiG-19s. The F-4 's 
hydr_aulic system was knocked out, 
raking the ai rcraft uncontrollable. A 

0re fn ,the rear of the fuselage forced 
fh!\Ptain Lock~r to punch out while 
di~ Plane was inverted. Major Lodge 
Vici _1°1 eject. Since no one in the 
sum"' ty saw parachutes, it was as-

C ed_ t_hat both men had perished. 
In t;Ptarn Locker had, in tact, landed 
nort~es near a MIG base at Yen Bai , 
~nirfu of the Red River, shaken but 
l>ara~;ed. He could not retrieve his 
trees ut~. Wh ic_h was caught in the 
radio' ~r his survrval pack. After a brief 
betwee~\re sought to put distance 
Which 1 ~ self and the parachute, 
search nev, ta?IY would attract a 
C8ived bart~. (Hrs radio signal was re­
there .,,/ fnend_ly aircraft, but, since 
Sign~1 s no voice transmission, the 

Probably was thought to be 
~19 FOR 
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sent by a North Vietnamese using a 
captured radio.) 

Within minutes, Captain Locker 
heard sounds of a search party. Tak­
ing cover in a brush pile, he took 
stock of his situation. It wasn 't en­
couraging. He had the contents of his 
survival vest, including two pints of 
water and a couple of snacks. Rescue 
so deep in enemy territory-some 
350 miles north of the DMZ-was un­
likely. 

His best chance of rescue was to 
cross the heavily cultivated Red River 
Valley, swim the river. and work his 
way to the sparsely inhabited moun­
tains about ninety miles to the west. 
The river lay several mi les away 
through forested , hilly terra in. He 
would travel only at first light and at 
dusk, living off the land. 

The enemy's search resumed the 
next morning. At one point, searchers 
came within thir ty feet of Captain 
Locker's hiding place. On the third 
day, there were no sounds of a search 
party, and L(?cker could move some-

Over his "Triple Nickel" cap, a haggard 
but happy Captain Locker dons that of 
the SAR unit that rescued him after 
twenty-three days in Hanoi's backyard. 

what more freely, but living off the 
land proved to be a greater problem 
than he had anticipated . It was too 
early in the season for ripened fruit, 
nuts. or berries. He ate what he could 
find , gradually weakening as the days 
passed. Water was no problem. There 
were plenty of small streams. There 
were also plenty of mosquitoes and 
drenching rains as he inched along at 
less than a mile a day. 

Captain Locker frequently tried for 
radio contact, with no success. Then, 
on June 1, three weeks after he was 
shot down, as he was contemplating 
leaving the forest for a dicey venture 
into the valley, a flight of F-4s passed 
directly over him on th~ir way home 
from a strike and, he hoped, with ra­
dio frequencies open. 

Locker's call was picked up. Within 
hours, a small search -and-rescue 
(SAR) force was on its way from 
Nakhon Phanom, Thailand. After the 
A-1 Sandys were satisfied that they 
were talking to Locker, an HH-53C 
Super Jolly helicopter, flown by Capt. 
Dale Stovall , started in for the. pickup, 
but the SAR force was driven off by 
missiles and MiGs. Maybe rescue was 
not possible so far north of the DMZ, 
after all. 

Seventh Air Force thought other­
wise. On June 2, another SAR force, 
supported by fighters, bombers, Wild 
Weasels, tankers, and ECM aircraft, 
numbering more than 100 in all , 
fought its way in. Captain Stovall's 
HH-53 picked up Roger Locker and 
returned him to Ubon RTAFB. 

It had been a record-setting show. 
Captain Locker had eluded capture in 
enemy territory for twenty-three days, 
setting a record for successful eva­
sion in the Vietnam War. Captain 
Stovall had twice flown his rescue 
helicopter further into North Vietnam 
than had been done before, earning 
him the Air Force Cross. All the prin­
cipals emerged as heroes, but there is 
more to the story. Combat crews who 
would be flying Linebacker strikes 
north of the Red River now knew that 
eluding capture in that inhospitable 
land and rescue from Hanoi's back­
yard were indeed possible. That was a 
good thought to sleep on. ■ 
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By Frank Ollverl, Associate Editor 

Flames Over Tokyo: The US Army Air 
Forces' Incendiary Campaign Against Ja­
pan , 1944-1945, by E. Bartlett Kerr. This 
book provides a comprehensive history of 
one of the largest air campaigns in history. 
Using interviews, firsthand accounts from 
US aircrew members who took part in the 
campaign, and extensive research , the au­
thor chronicles the technological develop­
ments and tactics that defeated Japan. 
Donald I. Fine, Inc., 19 West 21st St., New 
York, NY 10010. Including notes, photos, 
appendix, and index, 348 pages. $22.95. 

Flying Tigers: Claire Chennault and the 
American Volunteer Group, by Daniel 
Ford. Here is the story of the 1st American 
Volunteer Group, more widely known as 
the Flying Tigers, who fought stubbornly 
to defend China and Burma against Japan 
during the winter of 1941 and spring of 
1942. Reviewing personal papers from 
Claire Chennault, commander of the Fly­
ing Tigers, as well as Japanese, British, 
and American records, the author scours 
the myth to reveal the truth about the unit. 
Smithsonian Institution Press, 470 L'En­
fant Plaza, Suite 7100, Washington, DC 
20560. Including photos, notes, and index, 
450 pages. $24.95. 

The German High Command at War: 
Hindenburg and Ludendorff Conduct 
World War I, by Robert Asprey. The author 
outlines the careers of Gens. Paul von Hin­
denburg and Erich Ludendorff, who even­
tually came to hold the fate of the German 
nation in their hands in World War I. The 
book portrays the power of the German 
General Staff at the time, from the pinna­
cle of victory to final defeat, and details 
major battles in the Great War from the 
German point of view. William Morrow and 
Co., Inc., 105 Madison Ave., New York, NY 
10016. Including photos, notes, and index, 
558 pages. $27.00. 

Just Cause: The Real Story of America's 
High-Tech Invasion of Panama, by Mal­
colm McConnell. During a year spent in 
Panama and visiting US military bases, the 
author interviewed numerous participants 
in the United States operation against Pan­
ama. These include Gen . Max Thurman, 
Commander in Chief, US Southern Com­
mand, at the time of the action; Gen. Marc 
Cisneros ; and participating grunts , 
Rangers, and SEALs. Mr. McConnell at­
tempts to answer questions and rumors 
about the campaign. St. Martin 's Press, 
175 Fifth Ave., New York, NY 10010. Includ­
ing photos, notes, and index, 307 pages. 
$22.95. 
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Little Friends: The Fighter Pilot Experi­
ence in World War II England, by Philip 
Kaplan and Andy Saunders. Chock-full of 
illustrations, photos, and research , this 
book gives a feel for air combat in wartime 
Europe. Many firsthand accounts of air 
combat over Germany are related , along 
with humorous reflections about life on 
the ground and anecdotes from fighter 
lore. Random House, Inc., 201 E. 50th St., 
New York, NY 10022. Including index, 256 
pages. $50.00. 

Our Man in Panama: The Shrewd Rise 
and Brutal Fall of Manuel Noriega, by John 
Dinges. Documenting the rise and fall of 
the Panamanian dictator, the author 
shows how the US helped to place General 
Noriega in power and ultimately swept him 
from power. General Norlega 's involve­
ments with Fidel Castro, CIA Director WIi­
iiam Casey, and White House operative 
Oliver North, among others, are docu­
mented. Drug kings, arms dealers, spies, 
and diplomats are shown playing their 
parts in Panamanian politics. Times 
Books/Random House. Including photos 
and index, 412 pages. $13.00. 

The Prize : The Epic Quest for Oil, Money 
& Power, by Daniel Yergin . This book tells 
the story of the struggle for wealth and 
power that surrounds oil. This book, writes 
its author, "is as much a history of the 
modern world as of the oil industry itself, 
for oil has shaped the politics of the 
twentieth century and has profoundly 
changed the way we lead our daily lives." 
Touchstone, Simon & Schuster Building, 
Rockefeller Center, 1230 Avenue of the 
Americas, New York, NY 10020. Including 
photos, notes, and index, 918 pages. 
$16.00. 

Russian Lindbergh: The Life of Valery 
Chkalov, by Georgiy Baidukov. Mr. Chkalov 
was a national hero in the Soviet Union for 
his flight from Moscow over the North Pole 
to America. The author, his copilot for the 
flight, provides insight into that flight and 
other feats accomplished by Mr. Chkalov. 
Smithsonian Institution Press. Including 
photos; index, and bibliography, 330 
pages. $19.95. 

To Command the Sky: The Battle for Air 
Superiority Over Germany, 1942-1944, by 
Ste'phen L. McFarland and Wesley Phillips 
Newton. The authors explore the doctrine 
of air superiority and its success in World 
War II, attempting to prove that the 
achievement of air superiority, not strate­
gic bombing, led to the Allied victory in 

Europe. Als~ des?ri~ed are Luftwaff . 
Hermann Gonng s disruptive intlue ec 
German tactics and strategy and t"ce 
pact of attrition warfare on All ied ate I 
morale. Smithsonian Institution pc 

Including photos and index, 32S pre 
$35.00. ag 

Other Titles of Note 
The Aviation/Space Dictionarv. b Le 

Reithmaier. Seventh edition. Definlt~on 
numerous aviation and space,relat 
terms, plus more than a dozen appen~I 
whose subjects range from aerodyn~ 
concepts to aeronautical charts 
Books Inc., Blue Ridge Summit, PA 17 
0214. 461 pages. $32.95. 

The Cold War: Fifty Years of Conf/iot 
William Hyland. A historical overvle~ 
the cold war, including an examination 
US foreign policy throughout, an expfa 
lion of the contemporaneous Soviet 
spective, and a contemplation of the po 
cold war era from a senior foreign poll 
off icial in the Nixon and Ford Adminis 
tions. Times Books/Random House. 
eluding bibliography and index, 
pages. $12.00. 

Duel of Eagles, by Peter Townsend. 
Battle of Britain from the perspective 
British pilot, with tales of flying heroes 
both sides. Presidio Press, 31 Parnar 
Way, Novato, CA 94949. Including phol 
Illustrations, and index, 455 pages. $24, 

Nixon: Ruin and Recovery, 1973-1 
by Stephen Ambrose. The essence of 
Nixon's fight to save his presidenci n 
Insights into the private Nixon, and chr 
cles of "the hidden years, the days a 
nights of personal struggle, writing, tr 
and networking" on the comebadk_ r 
Simon & Schuster, Simon & SchUS 
Building, Rockefeller Center, 1230 Ave 
of the Americas, New York , NY 100_20. 
elud ing photos, notes, and index, 6 
pages. $27.50. t 

The Real Heroes : A Special Salute to 
United States Air Force, by Randy JJJ . 
For airplane enthusiasts, a pictorial salil 
to the aircraft and the men and womell 
the Air Force. Specialty Press, P. O. 1 338, 123 North Second Street, St111W8 
MN 55082. 1991 . 191 pages. $39.95. 

Under Two Flags : The American NaFvy 
the Civil War, by William Fowler, Jr. 115 
primitive Union gunboats on the b~r°r 
Louisiana to the clash of the Mon ° 51 
the Merrimack, here are the battles, 
egies, mistakes, and heroes of the la~ 
forgotten Civil War on the waters. 
Books, 1350 Avenue of the Amerlcasnd 
York, NY 10019. Including photos a 
dex, 352 pages. $10.95. 
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's Level Term 
e Insurance 
War Clause ... 
uable New 

·ce And 
Benefits 

always stood in support of 
ca's security, and in today's changing 
,AFA is also prepared to assist with 

dlitense of your personal financial 
ey, On December 31, 1991 AFA was 
on the front lines of that effort by 
ca's favorite flying ace and MetLife 

of the largest underwriters of life ' 
ce in the world. 

this enhanced program of level term 
ce, these improved benefits and 

oesat>e available to AFA members who 
~for initial coverage prior to the 

ent of age 65. (Coverage may be 
ed, upo~ payment of the appropriate 

lum, until the premium due date 
Inch ldent with or next following the 80th 

day): 

l'r,,mJum Rat S -
D.. e rlH•· ' •1le 

No War Clause: There is no limitation on 
benefits payable in the event of the death of 
an insured person as the result of an act of 
declared or undeclared war. 

High Coverage: Coverage of up to $240 000 
is available, in units of $20,000. All AFA 
members under the age of 65 may apply for 
this coverage ( or for increased coverage if 
already insured under this program). At

1

the 
premium due date coincident with or next 
following the insured person's attainment of 
age 65, the amount of coverage will drop to 
the lesser amount of 50 percent of benefits 
then in force, or $20,000. 

Expedited Claim Service: Depending on 
the amount of coverage, a draft of up to 
$5,000 can be issued immediately to the 
insured person's beneficiary on the same 
day as proof of death is received at AFA. 
Benefits beyond this initial draft amount 
will be issued in one of two forms: for 
remaining benefits of at least $10 000 a 

' ' Total Control Account checkbook will be 
issued to the beneficiary to enable him or 
her to have immediate access to the death 
benefit without the worry of having to find a 
secure haven for the funds. The account will 
bear an attractive rate of interest, accrued 
from the date of the insured's death and no . ' delay m payment of benefits will result from 
this approach. For remaining benefits of 
less than $10,000, a traditional benefit draft 
will be provided promptly to the beneficiary. 

••~ I •• • 
'-th12ll m ums _shown are for 

l~ I~~ unit of coverage. 
Premium Rate Sched11le (per $20,000 unit of coverage) 

AttlLincd Age Monlltly* Quarterly S mi-Annual Annual 
ct1~11g elve (12) units of 

may be requested. 
20-24 $ 1.16 $ 3.48 $ 6.96 $ 13.92 
25•29 1.32 3.96 7.92 15.84 
30.34 1.84 5.52 l 1.04 22.08 
35.39 2.52 7.56 15.12 30,24 
40•44 4.00 12.00 24.00 48.00 
45.49 6.68 20.04 40.08 80.16 
50•54 10.00 30.00 60.00 120.00 
55.59 14.32 42.96 85.92 171.84 
60•64 22.16 66.48 132.96 265.92 
65~9 ~.oo 1so.oo a . s, o.oo 
70-14 8 0 24Q. • 11.$!1- 960,00 
11>-10 roo.oo aoo. 000.0 1,200.00 

~on1.1• I.I~ goi·ernmPnt allolrnenl or Ly automalir pa}men1 s 10 an AF'AIVISA or MastE>rCard arrou IIt, 

PEANUTS Characters: <0 1950, 1965 United Fealure Syndicate, Inc. 

Disability Waiver Of Premium: If, while 
insured and under the age of 60, you become 
totaliy disabled, coverage will be continued 
in force upon approval by MetLife. No 
further premium will pe due for the duration 
of the disability, or until you reach the 
limiting age .under the plan. 

Conversion Privilege: At age 65, when 
coverage reduces, or at age 80, when it 
terminates, you may convert this insurance 
within 31 days of the then-current premium 
due date to any permanent plan of 
insurance then being offered by MetLife, 
regardless of your health at that time. The 
amount of your coverage may not be greater 
than the amount of your coverage under the 
group plan at the time of conversion. 

Limitation: Benefits under this policy will 
not be effective if death results from 
inte~tionally self-inflicted irtjuries, whether 
the msured person is sane or insane, within 
one year from the date the insurance on 
that person becomes effective, or, with 
respect to increased amounts of insurance 
only, one year from the effective date of 
such increase. Additionally, the plan 
provides a reduced benefit ( equal to 50 
percent of the level term life insurance 
benefit in force) for members under age 35 
who are killed in an aviation accident while 
operating the aircraft involved. 

Apply Today! 



Application for AF A 
AF A LEVEL TERM LIFE INSURANCE 

Name (print) Last First Middle I Male 
I Female 

Address Street City State 

Date of Birth Height Weight Social Security # Daytime Phone # 

1w 

Primary Beneficiary (Name and Relationship) ___________ _ ___________________ _____ _ 

Contingent Beneficiary (Name and Relationship) _ ___________________________________ _ 

Reqnested Amonnt of Coverage __________ (units) X $20,000 = $ __________ (amount of coverage) 

Method and Amonnt of Payment 
□ Monthly 

D Governmental Allotment (check here but compute quarterly payment (below) and submit with application); 
lnstmctions for requesti ng allotment will be sent with lpolicyj certificate. 

O AFA/VISNMASTERCARD credit card (Send no payment with application) Card#----------- Expire Date ______________ _ 

8 :.:re~ually } $ _______ { Using the Premium Rate Schedule, indicate the premium rate per unit of coverage based on your current age and requested fi 
D Annually of payments. 

_____ (units) X $ (premium rate per unit of coverage-see above)=$ (premium amount). 

l. Have you been hospitalized during the preceding 90 days? 

2. In the past three years, have you received treatment or been told you had 

a) Cancer, Leukemia, Hodgkins Disease, or other associated malignancies? 

b) Heart Disease, stroke, or other related cardiovascular disease? 

3. Within the past two years, have you had persi tent cough, pneumonia, ul«?SL discomfort, muscle weakness, unexplained weight loss of ten pounds or more, swollen glands, 

I Yes 

] Yes 

l Yes 

patches in mouth, visual disturbance, recurring diarrhea, fever, or infection? ] Yes 

4.. Has any application made by you for Life or Health insurance been declined, postponed, or issued other than as applied for? ] Yes 

5. Are you receiving, entitled to receive or would be entitled to receive upon timely application any benefits due to sickness or irtjury (other than medical ei.'Pense benefits) 
under any private policy or plan nr governmental program whether insured or non-insured? ] Yes 

If you answered "Yes" to any of the above questions, please give details, dates, diagnosis, treatment, and name and address of the health care provider(s) and hospital(s). Use additional sheeto[ _ 
necessary. 

Information in this application, a copy of which shall be attached to and made a part of my certificate when issued, is given to obtain the plan requested and is true and complete to the best orno­
knowledge and belief. I agree that no insurance will be effective until a certificate has been issued and the initial premium paid. I understand that coverage will not become effective until ~ppliJI 
MetLife, 

I understand that if on the Effective Date I am not eligible for such insurance by reason of (i) age or (ii) membership status, insurance will not become effective on my life. 

"Hospitalized" means inpatient confinement for: hospital care, hospice care or care in an intermediate or long term care facility. It also includes outpatient hospital care for chemotherapy, radial 
therapy, or dialysis treatment. 

Authorization to F'urnish Medical Information 

For underwriting and claim purposes, I hereby authorize arl)' 1J11)'siclan or other medical practitioner, hospital, clinic, other medically related facility, insurance company, or other ori:n nizat!on lO 
MetLife, on 11\V b half, with information in his or Its po. Ion, Including the findings, relating to med ical, psychiatric or psychological care, or examination, or surgical treatment gi\'i'n to th& 
signed. This authorization shall he valid for two )'ears. A photocopy of this authorization shall be considered as effective and valid as the original. 

Member Signature 

FORM 3922 GL. APP. (Rev. 11/91) 

Send application with remittance to: 
Insurance Division, AFA, 1501 Lee Highway, Arlington, Virginia, 22209-1198. 

4571-GI-MetLife 

PLEASE RETAIN THIS MEDICAL INFORMATION FOR YOUR RECORDS 
MetLife's Consumer Privacy Notic-lnformation Practices 

Date 

The Underwriting Process: MetLire (hereinafter "w ") will evalu!lle the information given by )'OU on lhi enrollment form and tell )'OU If we cannot give you u, c()'.'tlrage )'OU asked for. 11 11~!1 al 
general terms the reason for our decision. Upon written request, more spccifi reasons II Ill be given to you. 
Information CoUect.ion: This enrollment form is our rnaln source oflnformation. To properly evaluate your request ror covcruge, we obtain addillonnl medical data from third partie, nll()ut al\Y 
in ured. For Instance, 11 may ask pl~ici1111 , ho pitals, or medico.I care prtll'id rs to tonflrrn or add 10 tho medical data you have given us. 
lnformadon Disclosure: In most cases, the information we have about you will bes nt to third parties only if}'OU authorize us Ill do so. In some ceses where disclosure is required by JAW or ne 
conduct of our business, we may send the information to third parties without your consent. . 

1 
fill 

Access and Correction Information: Upon written request, we will make information we have about you available to you. You have certain access and correction rights with respect to the in o 
you in our files. 

11
riltl'II 

Further Information About Our Practices: Upon written request, we will send you more information about our underwriting process and your ace<:~ and correction right . Also, u1J011 )'Ot1r1o)l'il1A 
we will give you more information about the circumstances under which we will disclose the information about you to third parties without your ftUlhurh:ation. Please writ MetLife al the l l 
about these matters. 

Metropolitan Life Insurance Company, One Madison Avenue, New York, NY 10010-3690 

oan Sheehan, Assistant Managing Editor 

r,,cColpln, We Are Here 
In 1911, with the rin~!ng phrase, 

fayette, we are here, US forces 
htto acknowledge and pay back 

d11?t of honor and joined France to 
feat a common enemy. Exhibiting 
e same spirit in 1991 as an ex­

o,,ang'3 pilot with US forces in the Per­
.ian Gulf, Flight Lt. Edward Smith, 
~F. won both the US and the British 
Distihguished Flying Crosses, carry­
Ing on a long tradition of heroism in 
the s-ervlce of allied cooperation. 

He was not the first to receive dual 
OFCs. Early in World War II, before the 
us entered the fray, more than 200 
Intrepid Americans made their way to 
~gland to tight the Nazis, and sev­
eral were· honored with DFCs from 
Britain and, later, from the US. Of 
those, Col. Don Blakeslee, Col. Oscar 
Coen, Lt Col. Gregory Daymond, and 
Maj. Gen. Carroll "Red " McColpin 
were alive to see Flight Lieutenant 
Smith become the first man in almost 
fifty ye(:!rs -to match their achieve­
ment. 

Flight Lieutenant Smith was the 
guest of honor at a ceremony hosted 
by Utah AFA and received an honor­
ary membersh ip In AFA from National 
Vice President (Rocky Mountain Re­
gion) Nuel E. Sanders in appreciation 
fo( his heroism in the Gulf. Flight 
weutenant Smith served with the 4th 
tlacuc~i Fighter Squadron, 388th Tac­
a cat Frghter Wing, at Hill AFB, Utah, 
H~~ when the_y went to war, so did he. 
on a ee~ed h:,s US DFC for his actions 
agaln~t -15 k!ller scout" mission 
the Ku:~f l~aqi Republican Guard in 

Fil Ii a1 t eater of operations. 
!tour~ ~v;'reutenant Smith spent two 
face-to-air t~e target, dodging sur­
art11lery an mis~r les .and antiaircraft 
bombing h~ ~r re?tl~g 120 aircraft 
Guard tar 9 -pnonty Republican 
inflicted mgets. His killer scout flight 
ana his e?? damage than any other, 
his eeurag~ 

1
~ DFC citation praised 

8'Ptionai 18 ' e!er~ination, and "ex­
ant Smfth ~der~h1p." Flight Lieuten­
tour and retu~s since ~ompleted his 

The ceca . ned to hrs RAF unit. 
tenant Smi~~on honoring Flight lieu­
Year ann •1. also marked the two­

iversary f 
A111 F o the unique 
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National Vice President (Rocky Mountain Region) Nuel sanders (second from left 
congratulates Flight Lt. Edward Smith (second from right) on his honorary ) 
membership In AFA, as National Director Nathan Mazer (left) and HIii Aerospace 
Muse

1
um Director John McLeary look on. Fflght Lleutenant Smith became the first 

man n almost fifty years to win both the US and the British DFCs. 

"Windows Across the Sea. " Identical 
staine_d glass windows, one at Hill 
AFB and the other at RAF 'Grafton­
Underwood, have been dedicated to 
the memory of the men who served 
with 8th Air Force 's 384th Bomb 
Group (Heavy) at Grafton-Underwood 
during World War II. Kansas State 
President Samuel M. Gardner and 
Utah State President Dan Hendrick­
son spoke at the anniversary cere­
mony. 

Chapter News 
The Hawai i Chapter was in the 

thic.k of things during the fif.tieth­
annIversary observances of the Japa­
nese attack on Pearl Harbor. The 
chapter hosted a breakfast meeting at 
which Rep. G. V. "Sonny" Montgom­
ery (D-Miss.), chairman of the House 
Veterans Affairs Committee, ad­
dressed chapter members and an­
swered questions from the audience. 
R~p. ~ob Stump (A-Ariz.), the ranking 
minority member of the committee 
and Rep. Ike Skelton (D-Mo.), a mem~ 
ber of the House Armed Services 

Committee, also attended. After the 
meeting, Hawaii State President and 
Chapter President John Parrish pre­
sented a_ carved wooden bowl to Rep­
resentative Montgomery in apprecia­
tion for his talk. 

The Miami (Fla.) Chapter and the 
~~hn W. DeMllley, Jr., (Fla.) Chapter 
Joined forces to help stage a highly 
successful Victory Ball for the men 
and women of nearby Homestead 
AFB. Attended by more than 1,000 
people, the ball also commemorated 
the Air Force's forty-fourth anniver­
sary. Col. Stephen 8. Plummer, com­
mander of the 31st Tactical Fighter 
Wing, hosted the ball , which paid trib­
ute to the more than 700 servicemen 
and -women from Homestead who 
served overseas before, during, and 
after the Gulf War. Colonel Plummer 
also had high praise for the support 
provided by the civilian community. 

The Lehigh Valley (Pa.) Chapter 
continued its contributions to area 
young people through one of its favor­
ite organizations: the General Carl 
A. Spaatz Civil Air Patrol Squadron. 
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Cadet Maj. Craig W. Huey accepted 
the Outstanding CAP Cadet Service 
Award from Chapter President How­
ard W. Smith and also received the 
Amelia Earhart Certificate from CAP 
headquarters at Maxwell AFB, Ala. 
Chapter stalwart Harry D. Yoder made 
his annual presentation of the trophy 
to the Spaatz Squadron Cadet of the 
Year. The most recent recipient is Ca­
det 2d Lt. Jason Rambo. CAP Lt. Col. 
Richard I. Ludwig represented the 
Pennsylvania CAP wing staff at the 
ceremony. 

The sweeping, complicated trans­
formation of the Air Force became a 
little more comprehensible to the 
members of the Tidewater (Va.) 
Chapter, thanks to a multimedia brief­
ing given by Maj. Steve Carey and Maj. 
Dana Atkins of the Commander's 
Action Group from Tactical Air Com­
mand headquarters. Their topic, "Tac­
tical Air Forces of Tomorrow and the 
Air Combat Command," covered the 
causes and the ramifications of the 
USAF reorganization, which will mark 
the end of TAC, SAC, and MAC as they 
are now constituted. The briefers used 
Gulf War footage to highlight the ca­
pabilities of the latest Air Force equip­
ment, which will help the new Air 
Combat Command and Air Mobility 
Command respond quickly and accu­
rately to any threat. Chapter President 
Ralph Renfroe and Chapter Vice Pres­
idents Howard S. "Sam" Myers and 
John Gaffney praised the clarity of the 
briefing and presented Majors Atkins 

and Carey mementos of their visit. 
Reorganization was also the topic 

at a recent meeting of the David D. 
Terry, Jr., (Ark.) Chapter. MAC Com­
mander in Chief Gen. H. T. Johnson 
addressed a general membership 
meeting at the Little Rock AFB Offi­
cers Open Mess and concentrated on 
the effects reorganization will have on 
MAC in general and Little Rock AFB 
in particular. 

At an earlier meeting, Bill Good­
year, manager of Northrop's 8-2 Divi­
sion, gave a keynote address praising 
the survivability of the new bomber. 
Comparing its stealthiness favorably 
with that of the F-117, Mr. Goodyear 
underscored the need for the B-2 and 
stressed that terminating the pro­
gram at fifteen aircraft made no eco­
nomic sense. 

Chapter President Marleen Eddle­
mon is in the midst of a Community 
Partner drive. She calls the chapter's 
current total of seventeen Community 
Partners "a wonderful start," but she 
is leading an aggressive push to add 
more. 

Finally, the chapter has pledged to 
increase its annual scholarship award 
from $600 to $1,000. The award goes 
to area high school students and has 
been renamed in honor of Lt. Timothy 
W. Kehler, a chapter member killed in 
an F-4 training mission in Florida in 
1986. Former 314th Tactical Airlift 
Wing Commander Col. Bill Kehler, 
USAF {Ret .), and his wife Barbara 
have pledged to make up any shortfall 

Lt. Gen. Charles Horner (center), air boss of the coalltlon In the Gulf War, helps 
Chicago/and-O'Hare Chapter President Tony Brees (right) present Chapter Secretary 
George Nicklaus his Exceptional Service Award at a meeting late last year. National 
Directors Richard Becker and Walter Vartan also attended the meeting, at which 
Col. Robert Schuldt and his wife Caroline received a Jimmy Doolittle Fellowship. 
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in the $1,000 for the annual SCh 
ship named after their son. OI 

The San Bernardino (Calif) 
ter commemorated the "Fifty· Ge~, 
Years" of operations at Norton °Ad 
Calif. Former commanders 

O 
~ 

base's 6~~ Millt~r~ Airlift Win f lh 
445th Military Airlift Wing (A~Rill 
{~ssoc.) were on hand for the Celebr 
t1on , as was former San Bernardi 
Mayor Evlyn Wilcox, a past cha 
president. The 15th Air Force 8Pt 
provided the music. Besides his -wa 
on the successful ball , Chapter p 0 

dent Bill Christensen has been war 
ing hard to keep chapter memb 
abreast of the economic implicau; 
of Norton's impending closure. 

The Jackson (Miss.) Chapter ~ 
broken the ice in its quest to n

11 

Coming Events 

March 20-21, Great Lakes Region 
Workshop, Fort Wayne, Ind.; March 
20-21 . Texas State Executive Com­
mittee and Southwest Region 
Workshop, Dallas Tex .; April 3-4, 
Northeast Region Workshop, M.e­
chanicsbu rg, Pa. : May 1-2, North 
Carolina State Convention, Fla• 
leigh, N. C.; May 9, Massachusetts 
State Convention, Hanscom AFB, 
Mass.; May 9, New England Region 
Workshop, Hanscom AFB, Mas ,: 
May 15-16, Maryland State Con• 
vention, Andrews AFB, Md.; May 
15-17, New Jersey State Conven• 
lion, Atlantic City, N. J. : May 16-17, 
Oregon State Convention, Klamath 
Falls, Ore.; May 22-24, South Car­
olina State Convention, Co lumbta, 
S. C.; May 23, Alabama State Con• 
vention, Birmingham, Ala.: May 29-
31, New York State Convention, 
Tarrytown, N. Y.; June 5-6, Tenne• 
see State Convention, Memphls, 
Tenn.; June 12-13, Louisiana State 
Convention, Bossier City, La.; June, 
26-27, Mississippi State Conven• 
tlon, Columbus, Miss.: June 26-~7, 
Missouri State Convention, White• 
man AFB, Mo.; July 17-18, Arkan• 
sas State Conventjon, Little Ro°f, 
Ark.; July 17-18, Color do Sta• 
Convention, Low ry AFB, Co lo.; July 
17-19, Michigan State Convention, 
M ~ rquette , M ich. : Ju ly 17-1 9, 
Pennsylvania State Convention. 
Harrisburg, Pa.; July 24-25 , Florrda 
State Convention, Panama OltY, 
Fla.; August 7-9, California Stat~ 
Convention, San Bernardino, Calif,, 
August 22-23, Indiana State c;8_ 
ventlon, Kokomo, Ind.; August 
29 New Mexico State Convention, 
Al~mogordo, N. M. ; September 14d 
16, AFA Natlonal Convent ion an 1 Aerospace Development Briefing 
and Dlsplays, Washington , D. C, 

AIR FORCE 

' ty Partners. Beech Aero­
ynun~ices Inc., has become the 

t, S~ first 'comm unity Partne r. 
pters tesident Leonard Ve rn a­

apte~ ~e it official by presenting a 
nti maoaniel A. Gratton, president 

8queto 
company. 

the Brig, Gen. Frederick W. Castle 
1'h8) Chapter welcomed an unusual 
, J. 

king Information on Lt. Col. John Pace, 
$0 I ln.Q uncertain) who was at RAF Greenham 
~ mo'1, UK, in 1943-44. He may have been 
:~ th,e 408th Troop Carrier Group, 53d Troop 
Cllrrter Wing, or the 82d Service Group. Con­
flClt: t,,1Sgl. J. M. Bartels, 137 S. W. 7th, Moore, 
OK 73160. M. Miles, 15 Speen Lodge Ct.. Speen, 
t,1ewbury, Berkshire RG13 1QS, England. 

Setf(lng the whereabouts of Col. John G. 
ltlkHn, commanding officer of Waller Field, 
'ltlllldad1 in World War II . Also seeking George 
Allrtd Bennelt, who graduated from Spence 
Field, Ga .. rn Class 43-C. Contact: Lt. Col. Robert 
W,Blfss, AFRES (Ret. ). P. 0. Box 107, Orford, NH 
oam•o101. 

Seeking the whereabouts of Tom J. Miller from 
T!lomasvllte, Ga., who was a fighter pilot with the 
370!'1 Service Squadron in Australia in March 
19-43. Contact: Robert Sherrard, 715 Cranbrook, 
81, Louls, MO 63122. 

Seeking information on Sgt. Albert B. "Red" 
Covin, a B·24 flight crew member of the 791 st 
Bomb Squadron, 8th Ai r Force, who was killed In 
acllon August 3, 1944, over France. Contact: 
MSgt. Fred Schnettler, USAF (Ret.), 817 Stratford 
Dr .. East Meadow, NY 11554. 

Seeking contact with members of John "Jack" 
Weaver's bomber crew of the 360th Bomb 
Squadron, 303d Bomb Group, from November :;i to May 1945. Contact : SSgt. Arthur L. 
CA i ~:~F, (Rel.), P. 0 . Box 263, Santa Maria, 

::=:~ng ~ patch, cap, or appreciation-of-service 
lqu e rom the 18th Special Opera tions 

1101~~ron0 56th Special Operations Wing. Con-
208S4,ou • unham, 9916 Falls Rd. , Potomac, MD 

:::~r"eed Information on an lndl­
¥1ant I Unit, or airc raft, or If you 
USAFto collect, donate, or trade 
~Bulletl~e~a ted ,! te,ms , writ& to 
zfne 1 oarcl, Air Force Maga• 
VA 222~~\\ee Highway, Arlington, 
brief and 98• Letters should be 
the right t typewritten ; we reserve 
•••ar ,; condense them as nec­
rece1p~·

0
, e c annot acknowledge 

Item, or letters. Unsigned letters, 
Vflae lntese;vlces lot sale or other­
llld Phot~ ed to bring In money, 
or return ~raphs will not be used 

e ,-n, EDITORS 
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guest to a recent meeting. Master 
woodcarver Alfred C. Seebode vice 
president (itiembership) of the Admi­
ral Charles E. Rosendahl (N. J.) 
Chapter, visited the meeting with ex­
amples of his work. His avocation has 
also been his livelihood. He has de­
signed models for amphibious air­
craft, America's Cup yachts, and ship 

Seeking information on James Woods, an Amer­
ican fighter pilot shot down over Yunan Province 
near the China-Burma border, who was captured 
by one of the hill tribes ol China, lived with them, 
and re turned to the US at the end of World War II. 
Contact : Charles Webb, 30 Prim rose Ct ., 
Hydethorpe Rd., London SW12 OJQ, -England. 

Seeking contact with members of the 31st Stra• 
tegic Fighter Wing, which was activated at Tur­
ner AFB, Ga., in 1947 or 1948 under the com• 
mand of Col. William L. Lee. Contact: Lon Atkin, 
P. 0 . Box 50902, Amarillo, TX 79159. 

Seeking contact with Sgt. Lois M. Behrend from 
Milwaukee, Wis., who was a member of the Wom­
en's Army Corps during World War II, stationed at 
US Strategic Forces Europe, Office of the Direc­
tor of Med ical Service, St. Germain-en-Laye. 
France, in 1944-45. Contact: Rita Crean Tlamsa, 
162 Ellison Ave., Bronxvi lle. NY 10708. 

For a history, I am seeking reminiscences, Infor­
mation, and photos of B•29s, B·S0s, B•36s, and 
B•47s taken during tours in the UK. Contact: 
Michael Bower, 32 Nelherhall Way. Cambridge 
CB1 4NY, England. 

Collector seeks military payment certificates, 
used overseas from 1946 to 1972. Contact: Nick 
Schrier, 4121 Exa Ct., Sacramento, CA 95821 .. 

Unit Reunions 

B-25 Bunch 
The Bolling 8·25 bunch wlll hold a reunion May 
20-23, 1992, at Wright-Patterson AFB. Ohio. 
Contact: Clifford J. Smith, 5249 Old A&P Rd 
Ripley, OH 45167. Phone: (513) 375-4671. ., 

B-29 Anniversary 
The Boeing Co., in associat ion with the Museum 
of Flight. will celebrate the fiftieth anniversary of 
the B-29 August 14--16, 1992, In Seattle, Wash. 
Contact: Paul S. Friedrich. P. 0. Box 3999, M/S 
17-28, Seattle, WA 98124-2499. 

CBI Hump PIiots 
China-Burma-India Hump PIiots Association will 
hold a reunion August 29- September 1, 1992, at 
the Stouffer-Waverly Hotel in Atlanta, Ga. Con• 
tact: Mrs. Jan Thies, P. 0. Box 458, Poplar Bluff, 
MO 63901. Phone: (314) 785-2420. 

prototypes. Chapter members in at­
t~nd~nce found his presentation fas­
cinating. 

Have AFA News? 
Contributions to "AFNAEF Report" 

should be sent to Dave Noerr AFA 
National Headquarters 1501 Lee 
Highway, Arlington, VA 22°209-1 198. ■ 

Seeking contact with Individuals Interested In 
veterans' Issues as they relate to women. Con• 
tact: Linda Grant De Pauw, The Minerva Center 
1101 S. Arlington Ridge Rd .. # 210, Arlington, VA 
22202. 

Seeking ml!ltary patches and stickers. Contacl: 
Francisco Borja Tfmerez Crespo, 4460 Overland 
Ave .. #47, Culver City, CA 90230. 

~eeklng c~n,tact with anyone who participated 
in or administered School of Aviation swing 
sickness experiments at Randolph AFB, Tex., in 
1944-45. Contact: Lt. Col. Donald K. McClure. 
USAF (Ret.}, 855 N. Marlon Dr., Traverse City Ml 
49684. ' 

Seeking Information on the history of these 
units: 118th Tactical Reconnaissance Wing, 
Shaw AFB. S. C. (disbanded in 1953) and 66th 
TRW. Shaw AFB and Sembach AB, Germany. 
Contact: Jack Moore .. 5510 Windsor Island Rd., 
Keizer, OR 97303. 

For my coi rection, I am seeking World War II 
squadron patches, pre-1945 aviation wings, and 
autographs of famous military leaders and early 
aviators, especially Billy Mltchell, Glenn Curtiss. 
Claire Chennault, Hap Arnold, and Katherine 
Stin~on. Contact: Tom Shane, 61 09 Bridllngton, 
Auslln. TX 78745. ■ 

China-Burma-India Veterans 
CBI veterans will hold a reunion August 25-30, 
1992, at the Hilton Hotel and Towers in Atlanta, 
Ga. Contact: Kenneth J. Ruff, 7303 Carew St., 
Houston, TX 77074. Phone: (713) 774-6580. 

F-86 Sabre PIiots 
The F-86 Sabre Pilots Association will hold a 
reunion April 19-22, 1992, at the Sahara Hotel in 
Las Vegas, Nev. Contact: Hank Buttelmann, P. O. 
Box 97951 , Las Vegas, NV 89193. Phone: (702) 
435-0253. 

P-47 Thunderbolt Pilots 
Members of the P-47 Thunderbolt Pilots Asso­
ciat ion will hold a reunion May 13-17. 1992. at 
the Holiday Inn In Orlando, Fla. Contacts: Ray 
Sutton, 1023 W. Thrush Cir .. Barefoot Bay. FL 
32975. Phona: (407) 664·1293. Bob Richards 
P. 0 . Box 3299, Topsail Beach. NC 28445. Phone: 
(919) 328-8781. 
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ADDRESS 

Let us know your new 
address six weeks in 
advance so that you 
don't miss any copies 
of AIR FORCE. 

Cl ip this form and 
attach your mailing 
label (from the plastic 
bag that contained this 
copy of your maga­
zine), and send to: 

Air Force Association 
Attn: Change 
of Address 
1501 Lee Highway 
Arlington, VA 
22209-1198 

Please print your NEW 
address here: 

Cl1Y, STATE, ZIP CODE 
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SAC Communicators 
Members of The Old Time SAC Communicators 
will hold a reunion June 12-13, 1992, at Offutt 
AFB, Neb. Contact: William M. Bloom, 1002 Day 
Dr. , Bellevue, NE 68005. Phone: (402) 733-5340. 

3d Air Dlvision/Det. 1 
Veterans of the 3d Air Division, Detachment 1 
(Hq. SAC), and the 55th Strategic Reconnais­
sance Wing stationed at Yokota AB, Japan, be­
tween 1957 and 1966 will hold a reunion June 
8-10, 1992, in Bellevue, Neb. Contact: Lt. Col. 
Bill Haskins, USAF (Ret.), 700 Cedar, Suite 103, 
Alexandria, MN 56308. Phone: (612) 763-5684. 

3d Hospital Group 
Former 3d Hospital Group and 7510th USAF 
Hospital personnel (Wimpole Park, England) will 
hold a reunion in June 1992 in Nashville, Tenn . 
Contact: Rowland D. Garver, 182 E. Fifth St., 
Peru, IN 46970. Phone : (317) 473-7184. 

5th Station Hospital 
Former 5th Station Hospital personnel (Johnson 
Field, Japan) will hold a reunion June 17-21, 
1992, in Atlantic City, N. J. Contact: W. Seabock, 
Box 35372, Louisville, KY 40232, 

9th Air Force 
Members of the 9th Air Force Association will 
hold a reunion convention May 11-13, 1992, at 
the Holiday Inn in Orlando, Fla. Contact: Vito 
Pedone, P. 0 . Box 2733, Arlington , VA 22202. 
Phone : (703) 979-1992. 

9th Bomb Group 
Veterans of the 9th Bomb Group will hold a re­
union August 10-14, 1992, in Seattle , Wash . 
Contact: Herbert W. Hobler, 295 Mercer R.d., 
Princeton, NJ 08540. Phone: (609) 921-3800. 

9th Photo Tech Squadron 
Veterans of the 9th Photo Tech Squadron who 
served on Guam (1945-46) will hold a reunion 
April 3-5, 1992, in Nashville, Tenn. Contacts: 
D. K. "Pete" Whitt, 19820 Island Parkway E., 
Sumner, WA 98390. Phone: (206) 862-3041 . Evan 
Baugh, 319 E. South St., Linden, IN 47955. 
Phone : (317) 339~7959. 

13th Bomb Squadron 
Veterans of the 13th Bomb Squadron (Korea) will 
hold a reunion April 8-12, 1992, at the Hawthorn 
Suites Hotel in Charleston, S. C. Contact: Ed 
Lewis, 802 Lewis Rd., Sumter, SC 29154. Phone : 
(803) 775-6574. 

20th Air Depot Group 
Veterans of the 20th Air Depot Group, including 
all squadrons (World War II), will hold a reunion 
August 20-23, 1992, at the Stouffer Hotel in 
Dublin, Ohio. Contact: Norman H. Lane, 12917 
Jerome Rd., Plain City, OH 43064. Phone: (614) 
873-4300. 

22d Airlift Squadron 
Veterans of the 22d Airlift Squadron/Military Air­
lift Squadron/Troop Carrier Squadron/Transport 
Squadron (1942-92) will hold a fiftieth-anniver­
sary reunion April 3, 1992. Contact: MSgt. Gary 
Jones, USAF, 22d Airlift Squadron, Travis AFB, 
CA 94535-5000. Phone: (707) 424-2248. DSN : 
837-2248. 

29th Air Service Group 
Veterans of the 29th Air Service Group, 13th Air 
Force, including attached units, will hold a re­
union July 13-18, 1992, at the Holiday Inn Air­
port East in Louisville, Ky. Contact: Frank Pace, 
315 W. 15th St., Dover, OH 44622. Phone: (216) 
343-7855. 

48th Fighter Wing 
The 48th Fighter Wing is planning to hold a re­
union July 31-August 1, 1992, at RAF Laken-

heath, England. Former members a 
tt,e wing from 1941 lo the present SSlgn~ 
Contact: Reunion Committee, 4St~reF ll\~1 
Lakenheath, APO AE 09464. w. 
56th Fighter Group 
Veterans of the 56th Fighter Grau 

1 Interceptor Group/Fighter-lnterceptof ~ 19hl 
56th Tactical Fighter Train ing Wing W' II hg 
reunion June 13- 17, 1992, at Selfridg' holh 
Mich. Contact: Leo D. Lester, 600 E ~ At-1(3~ 
Kewanee, IL 61443. Phone: (309) 856-~~~-
seth Bomb Wing 
Veterans of the 58th Bomb Wing will hol 
union August 12-16, 1992, at the Dou d 11 

Suit_es and Inn in Seattle, Wash. Contact~,81 
C. Lind , 1744 Britt Rd., Mount Vernon. WAgJ 
Phone: (206) 424-7746 or (206) 722-9040 ( Tamminen). E111c 

58th Fighter Ass'n 
The 58th Fighter Association will hold a reu 

1 June 11- 14, 1992, in Colorado Springs, d"Ofl 
for members of the 58th Fighter Group (W~o. 
War 11), 58th Fighter-Bomber Wing (Korea) 
56th Tactical Fighter Train i ng Wlngl Tl!,~U ij 
Training Wing (Luke AFB , Ariz. ) wt, 0 se 0 

since 1969. Contact: Lt. Col. Anthony J, Kup~~ 
USAF (Rel.), 2025 Bono Rd., New Albah~ I 
47150. Phone : (812) 945-7649. ' 

63d Station Complement 
The 63d Station Complement Squadron, 9fh A11; 
Force (World War 11), will hold a reunion June 
6, 1992, at the Holiday Inn in Wayne, N. J. Co 
tacts: Verne Haight, 489 Lexington Ave., Cll(I 
NJ 07011 . Lt. Col. John T. Gilmore, USAF (fleL 
24 Wedge Way, Columbine Valley, CO 801 
6630. 

69th Fighter-Bomber Squadron 
Veterans of the 69th Fighter-Bomber Squad 
(Korea) wilt hold a reunion June 11-14, 1"892,1 
Colorado Springs, Colo. Contact: RogerWa 
7550 Palmer Rd ., Reynoldsburg, OH 430 
Phone: (614) 666-7756. 

69th Fighter Squadron 
World War II veterans of the 69th Fighter Squ 
ron "Werewolves," 5th Air Force, will hold a 
union April 30-May 4, 1992, in Tempe, Ariz.Cl 
tact: George E. Mayer, 7445 Thomas Ave, S 
Richfield, MN 55423. Phone : (612) 866-6073, 

71st/341st Air Reluellng Squadrons 
Veterans of the 71 st and 341 st Air Reluellnd 
Squadrons and assigned units stationed at~ 
AFB, Me., will hold a reunion October 1- 3, 1 
at the Seven Oaks Hotel in , San Antonio, 1i 
Contact: Earl G. Blum, 4151 Stathmore, S n 
Ionia, TX 78217. Phone: (512) 655-7030. 

77th Troop Carrier Squadron . 
Veterans of the 77th Troop Carrier Squr d 
435th Troop Carrier Group (World War I), 
planning to hold a reunion October 1S-17, 1 

in St. Louis, Mo. Contact: Marion F. Busle~1
61 Division Dr., Collinsville, IL 62234. Phone. ( 

344-1590. 

95th Bomb Wing fa) 
Veterans of the 95th Bomb Wing (B-52 8 

hold a reunion in October 1992 In El pasoe 
Contact: Alan Mossien, 1801 Ski Slope_ (S 
cent, Virginia Beach, VA 23456. Phone. 
468-4811. 

311th Fighter Squadron t'.11' 
Veterans at the 311th Fighter Squadr~n uad 
War II) and the 31 1 th Fighter-Bombe~

4 
~9gt! 

(Korea) will hold a reun ion June 1 t - 1 J 
Colorado Springs, Colo. Contact: EM~· 6914 
13083 Ferntra ils Ln .. St. Louis, 
Phone: (314) 878-5953. 

AIR FORCE 

b squadron 
11°111

80mb Squadron, 93d Bomb Wing, will 
U1 nlon June 19-21 , 1992, at Castle AFB. 

,re~tact: Mike Bogna, 525 Baker Ct., At­'&°: 95301 , Phone: (209) 356-1051 . 

' 
111bGroup 

~o eomb Group and support units w.111 
388111 england July 1- 9, 1992. A Stateside 
rt' I~ 111 be held September 21- 27, 1992, In 
10n w Mo c ontacts: Tamarac Travel, 51 00 W. 

Louis, . 1 • Blvd., Tamarac, FL 33319-2897. 
r,ier(~~O) 228-9690 (England). Edward J. 

n~= 
81 1925 s. e.· 37th St .. Cape Coral. FL 

'.~ 76 .. Phone: (813) 542-4807 (St. Louis). 

. b squadron 80";,1 the 414th Bomb Squadron, 97th 
rans up wlll hold a reunion August 24-26. 
b "bed~r Rapids, Iowa, Contact: Charles A. 
•'."7335 Neckel, Dearborn, Ml 48126. 

R aders wishing to submit reunion 
!t1ces to "Unit Reunions"· should 

11 all lh'elr notices well in advance 
: the event to " Unit Reunions,'' 
AiR FoRCE Magazine, 1501 Lee 
Highway, Arlington, VA 22209-1198. 
Please designate the unit holding 
the reunion, time, location, and a 
contact for more information. 

t Teat/Evaluation Squadron 
431st Test and Evaluation Squadron ("The 
l)eyllf ) wi ll hold a reunion the weekend of 
, 1992. All former squadron members are 
ma. Contact: Capt. Patrick M. Shaw, USAF, 
ox 267, McClellan AFB, CA 95652. 

-,eth li'lghter Group 
~OS of the 506th Fighter Group (World War 
Ill WIii hold a reun ion April 5-8, 1992, at the 
ffac~nda Resort Hotel in Las Vegas, Nev. Con­
llol: ~-J. Grant. 500 Palm Springs Blvd., Indian 
llalborBeach. FL 32937. Phone; (407) 777-7660. 

AFrAC Alumni 
Seeking former members of the Air Force Tech­
nlca! Applicatlons Center for a reun ion May 1-2, 
11192, In Cocoa Beach, Fla. Contact: AFTAC 
AlumnirReunion Committee P O Box 0892 Pat-
ntk AFB, FL 32925-0892. ' • • ' 

'lkllclt Recon Ass'n 
We Would like to hear from tactical (photo/ 
:4'her) reconnaissance personnel who would 
berlnterested In attending ou r reun ion Septem­
Co 30--0ctober 4, 1992, in Sacramento, Calif. 
'l706ntact: Tactical Reconnaissance Association , 

~~gewater Or. , Niceville, FL 32578. 

:~:a_th Tactical Recon Squadrons 
lie ~e purpose of planning a reunion, I am 
&nd~!J contact Wllh f'ormer members of lhe 32d 
Y<ho th Tactical Reconnaissance Squadrons 
1as7 ~

rved at Phalsbourg AB, France, between 
Qox 94~d 1960_ Contact : John Levanen, P. 0 . 
781.511: _2• Washington, Ml 48094. Phone: (31 3) 

Ctaaa 44-C 
For lhe• PU 
llry teuo(o~ose of planning a fiftieth-ann iver­
btra ot av' 11 we are seeking contact with mem­
Si!ii-tan ~ih on cadet Class 44-C who attended 
between Se 001 of Aeronautics in Tulsa, Okla. , 
lloti:t111108~~mber and November 1943. Con-
60?01, !'hone· orn. 223 Letsch Rd., Waterloo, IA 
11~2. W, No • (31 9) 233-8645. Oscar Bushwar, 
<21 4) 25s.17~~~ate Dr., Irving, TX 75062. Phone: 
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• makes your objective 
clear. 
• uses terminology civil­
ia n employers will 
undersrnnd and appreci­
ate - free of military­
oriented "buzz words." 
• avoids reading like a 
job description. 
• conveys your accom­
l)lishmcnr to a prospec­
t ive employer and shows 
how you can contribute 
to the team. 
• communicates the 
information in a format 
that is best suited fo r 
your experi ence and 
qualifications. 

Alr 
Force ... 

In Sight 
and 
Sound! 

The content of a 
resume is what will get 
you an interview. It is the 
single mou important 
paJ,er in your life when 
you're looking for a job. 

The cost? $150.00 for a 
complete resume; $40.00 
for a critique of a resume 
you've already written . 
And, as with all AFA 
services, your satisfac­
tion is guaranteed! 

For complete details , 
call AFA's Member 
Services offic e ( 1-800-
727-3337, ext. 4891) or 
write: 

~r~ Air Force 
V Association 
Attn: Member Services 
1501 Lee Highway 
Arlington, VA 22209 

•••••••••••••••••••••• 

I Love America - America's 
most patriotic songs! Inspir­
ational music sung by Metro­
po I itan Opera star Robert 
Merrill with the Air Force Band 
and Singing Sergeants at 
Washington's Constitution 
Hall. AFA price - $21 .00 

Key Chain - that plays the 
Air Force song! A useful, tune­
fut key chain that evokes 
memories and causes smiles. 
AFA price - $6.00 

The Real Heroes - Photog­
raphy by Randy Jolly. A world 
class album of photographic 
images that capture lhe soar­
ing beauty of USAF aircraft 
and the- dedicated plolession­
alism of Air Force people. 
Special price for AFA mem­
bers - S29.95 

For immediate delivery 
call AFA Member Supplies 
1-800-727-3337, ext.4830 
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----------------~ The origin of these pearls of wisdom is lost i 
antiquity, yet the message is as current a! 
today s TV news. These rules rate with the Od ,, 
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Bob Stevens• 

There I was II P•1 II e "Why I Want to be a 1 ot as an aviatio 
classic. Rule 3 is as ?Id as lca~s -:- 5 throug~ 
9 came after blind fhght and aircraft accident ••• boards. 

TEN RULES OF AVIATION 

1. Do not bust your butt. 

r: 

~ us' 

2. Do not let anyone else bust your u 
for you. 

3. Remember - the pilot is always the 
first to arrive at the scene of th~ 

accident. 

In instrument flying, one peek at 
the ground is worth a thousand cross 
cJ1eck.s. 

6. It's the same with thunderstorms and 
ice as it is with being pregnant -
there is no such thing as 'just a 
little.' 

7. Remember, airplanes fly because of 
Bernoulli, not Marconi (e.g., don't 
drop the aircraft to fly the mike). 

8. If a crash is inevitable, hit the softest, 
cheapest thing you can find, as 
slowly as possible. 

9. What you don't say you don't have 
to take back at the board hearing. 

10. Don't forget rule one! 

4. When in doubt - get out! 

-130. THESTANDOFFWEAPONSYSTEM· 
1 WON'T MAKE A DENT IN THE BUDGET. 

1n deep trikes against fixed or mobile high-value 
~rgets. Precision, payload and range are essential to mis­
s,0n success. And to aircraft: survivability. 

'I'he U.S. Air Force/Rockwell AGM-130 standoff 
~eapon system ha proved itself capable of not J·ust fulfill-
ing lb · 

;se requi rements, but doing so at an affordable price. 
Sltat d ~nt development and operational tests demon­
Withe. ~M-I J0's ability to deliver a 2,000-lb. warhead 
ProftilnP<>m_t accuracy under a rigorous set of tactical 

es that included various range and altitude flights. 
high 1~~~-l3~ provides an unmatched combination of 
and low ality, aircraft: survivability, flight pr~ftle flexibility 

cost. A a powered derivative of the modular 

GBU-15 system currently operational with the U.S. Air 
Force, it's built on proven technologies and tactics. And it 
benefits from GBU-15's established production, logistics, 
training and support resources. 

No other weapon system can deliver as much punch 
with as much precision. And no standoff weapon system is 
as affordable. For more information, write: Tactical Systems 
Division, Rockwell International, 1800 Satellite Blvd., 
Duluth, Georgia 30136, or call ( 404) 476-6300. 

-~- Rockwell International 
... where science gets down to business 

I I 
I 



INGLE MISSILE FOR MULTI 
ONE SLAM FITS AL 

Greater combat effec- accuracy and low col~ 
tiveness. Improved lateral damag all 
QPerational efficiency. with minimal pilot 
Two critical objectives workload. And L 
of the USAF com- provides excellent 
posite wing structure. battle damag 
And SLAM can help MDM. c h . :r- 'h d . . a essment. Be t of 
fulfill them both. : mart c 0100 ;pr to~ easion •• all SLAM is r ady 

Built by McDonnell Do!,lglas Missile now. Missiles have been in production 
Systems Company (MD MSC), the combat- since 1988. Worldwide logistics ar in pl 
proven Standoff Land Attack Missile is It's seen action in Desert Storm. That 
compatible with virtually all SAC and TAC means known cost , known reliability, and 
aircraft. It's a conventional weapon that known performance. 
helps ensure aircraft survivability while For the Air Force, help is not ju ton 
knoclting out its targets with pinpoint the way, it' here. It's SLAM. 

/t/lCDONNELLDOUGLAS 
A company of leaders. 




