




In future air warfare, cockpit 
systems will be capable of in­
terpreting large quantities of 
information, presented on 
multi-function displays, that 
can be both understood and 
responded to instantly. 

■ 

The Advanced Tactical 
Fighter will enhance the pilot's 
awareness in combat. Allow­
ing him to prioritize targets, to 
recognize threats, and to avoid 
areas of greatest peril. 

The ATF's supercruise 
performance and low observ­
ability will enable our pilots 
to see the enemy first. And to 
shoot first. 

Squadrons of threat air­
craft will be neutralized when 
they are massing for attack. 
Then, under the air superiority 
umbrella provided by ATFs, 
our existing air and ground 
forces can effectively accom­
plish their missions. 

F-23 prototypes are now 
being built for the U.S. Air 
Force by the team of Northrop 
and McDonnell Douglas. 

Agile, swift, and hard to 
detect, the Advanced Tactical 
Fighter will rewrite the terms of 
tomorrow's air warfare. 

OnourtermsATF•21 
Northrop/McDonnell Douglas Team 



No longer is the pilot the limiting factor in 
high-performance combat aircraft. Not if his 
pressure suit (or Tactical Life Support System) 
Is controlled by Fluid Systems' Anti-G Valve. 

Digital technology and an electron­
ica lly controlled two-stage poppet offer 
virtually instantaneous response. Full valve 

opening in 100 milliseconds. Full suit infla­
tion in one second. With pressure tolerance 
within one percent. 

Wired to the aircraft's flight computer, 
our Anti-G Valve can even anticipate and 
react to G-loads before they're incurred. 

Keeping a pilot's performance sharp 

Allied-Signal Aerospace Company 

and his aim deadly. Whether your program 
is on the drawing board or a retrofit. If you 
want your jocks to stay top guns, we've got 
the problem licked. 

Fluid Systems Division, 1300 West 
Warner Road, Tempe, Arizona 85284. 
(602) 893-4428. 
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An Editorial 

What Military-Industrial Complex? 
By John T. Correll, EDITOR IN CHIEF 

ONE OF THE great myths of modern times is that a 
conspiratorial "military-industrial complex" is 

somehow undermining our national purpo e and well­
being. The myth gained new life this ·ummer from alle­
gations by the Ju tice Department that ome industry 
consultants, in cahoots with government insiders had 
been trying to manipulate the defense procurement pro­
cess. These revelations have fed demands that Congress 
and the Administration toughen up their controls on the 
Pentagon and the defense industry. 

As specific charge emerge, the public may conclude 
that hady action are typicaJ of the defense acqui ition 
community from top to bottom. Many people may see 
the current scandal a confirming the sinister military­
industrial complex myth. If so, they will be making a big 
mistake. 

To begin with, the beast does not exist. The defense 
industrial base has so shrunk that it can no longer re­
spond to a call for surge production or wartime mobiliza­
tion. For that matter, domestic industry has trouble 
meeting peacetime defen e needs. Within the next de­
cade the United States may become even more depen­
dent than it already is on foreign sources for criticaJ 
components in its high-technology weapon . y terns. 
Defense plays second fiddle to commercial product line 
in the marketplace. The government-indu try relation­
·hip, far from cozy, i becoming increasingly adver­
sarial, strained, and hostile. 

Such are the sorry facts about what the mythmakers 
paint as a powerful and dangerous conspiracy. A more 
valid concern would be that the United States is on the 
road toward becoming a second-rank manufacturing and 
technology power. 

The term "miJitary-indu trial complex" wa intro­
duced by President Ei enhower in hi 1961 Farewell 
Address. U ually forgotten i that his warning about its 
potential for 'unwarranted influence' was a corollary to 
his larger points that "we can no longer risk emergency 
improvisation of national defense" and that a strong 
armaments industry had become essential to US securi­
ty. 

President Eisenhower acknowledged that the armed 
forces he led in World War II could not have won without 
support from the 'Arsenal of Democracy." At peak 
production, American indu try turned out a military 
aircraft every ten minutes, a tank every twenty-five 
minutes. That capability is gone, probably forever. 

Today, the average waiting time for aircraft landing 
gear is twenty-eight months ; for engine bearing , twen­
ty-three months. No more than a handful of uppliers 
remain for gun mount , specialty lenses , optical coat-
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ings, and many other components. The F-16 fighter and 
the Ml Abrams tank are just two of the US military 
systems that contain semiconductor chips available only 
from foreign sources. 

Most defense contractors are honest and intensely 
serious about national defense. There are some shifty 
operator and, unfortunately, a few real crook . For 
example, the outfit that deliberately sold defective flash 
uppre or forM16rifle thensbruggeditoffbysaying 

that if the faulty equipment killed one soldier there 
would be more soldier around to complete the job. 
Such cretins, however, are not typical. Decent con­
tractors are as revolted by them as the rest of us are. 

The decent contractors are tagged with a bad reputa­
tion they do not deserve. It has been compounded by the 
folklore that waste, fraud, and abuse are rampant in 
government , e pecially in defense. The aggressive 
fraudbustiog initiatives of the 1980s have turned up some 
wrongdoing, but they have also found that fraud exists 
only in a small fraction of defense procurements. 

Since 1982, the Department of Defense has increased 
its fraud investigation force by 178 percent and the 
number of auditors by forty-six percent. 1t has installed 
fraud-reporting hotlines and has told government em­
ployee to be alert for anything that looks like fraud. A 
we know from the Justice Department s recent revela­
tions, bugging and wiretaps have been in active use. The 
number of suspensions and debarments of defense con­
tractors has risen tenfold. It is doubtful, however, that 
any other sector of industry would have looked better­
or as good-if put through the same wringer. 

Unfortunately, this bad image is only part of the de­
fense industrial base's problem. Federal budgets that 
allocate less than six percent of GNP to defense have left 
today's industry a pale shadow of the "Arsenal of De­
mocracy. ' Wild fluctuation in funding from year to year 
create an atmo phere of instability and uncertainty. 
Procurement are governed by a nightmarish tangle of 
laws and regulations that often contradict each other and 
throw incentives and disincentives into confusion. 

American industry has not made the long-range com­
mitment capital investments, or productivity enhance­
ment to compete in the world market. While we remain 
sensitive to accusations of "protectioni m " foreign 
firms, with the strong backing of their governments, 
continue to penetrate US markets. 

The public should not waste its time wondering 
whether a mythical "military-industrial complex" is 
growing too strong. It should worry instead about a 
defense industrial base that has become too weak for its 
own good--0r for ours. ■ 
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THE COLLINS ARN·149, 
IT CAN SAVE YOU A BUNDLE, 

If you want to save acquisi­
tion, installation, operating 
and support costs, choose 
the new Collins ARN-149M 
Low Frequency Automatic 
Direction Finder. 

CollinsADF 
provides 100-
3000 kHz 
frequency 

coverage plus 500 kHz and 
2182 kHz preset maritime 
emergency frequencies.With 
4,000 hour MTBF, integral 
15538 capabilitv, and 25% to 
80% savings in space, power 
and weight the ARN-149 is 
ideal for both new and inven­
tory military aircraft. 

For installation savings, 
the ARN-149 can use existing 

____ .... lrcraft wiring. It features a 
combined sense and loop 
antenna, and there is no need 
for the critical impedance 

matching required by older 
ADF designs. 

For information, write 
Collins Government Avi­
onics Division, Rocl<Well 
International, Cedar Rapids, 
Iowa 52498; or phone 
(319) 395-2208. 

4J~ Rockwell 
"'~~ International 

,. ,where science gets down to business 

Aerospace/ Electronics/ Automotive 
General Industries/ A-B Industrial Automation 

Cs®CbCbD~~ B\YD®~□Cs~ 



Sparrow. One missile, many missions. 
There isn't a more versatile missile 
anywhere. Or one more adaptable to 
new missions. 

The latest example: Sparrow 
capabilities are currently being added 
to the Air Defense F-16s of the U.S. 
Air Force. This same Raytheon-pro­
duced updated AIM/RIM-7M 
version of the Sparrow is already the 
air-to-air defense system on hun­
dreds of domestic and international 
F-4s. F-14s, F-15s, and F-18s. 

The Sparrow also has important 
roles with naval and ground forces. The 
RIM-7M version, which has a slightly 

different wing and fin configuration, 
gives the NATO Seasparrow the ability 
to protect surface units from advanced 
aircraft and sea-skimming anti-ship 
missiles. The Seasparrow is also pro­
duced in a deck-space-saving 
vertical launch configuration for full­
hemisphere defense coverage. 

On land, either the AIM-7F or the 
AIM/RIM-7M version of the Sparrow, 
combined with a Skyguard radar, 
provides a transportable ground-to-air 
defense that needs less than six 
seconds between target designation 
and first missile away. 



The Sparrow' versatility brings 
with it another advantage: where there 
is multi-service use. Lherearecost reduc­
tions in training, logistics, and support. 

Raytheon's mastery of radar and 
electronics fundamentals has made 
the combat-proven Sparrow the prac­
tical answer to a variety of defense 
needs. In fact, a total of 20 countries 
now use Sparrow for air-to-air, sea­
to-air, or ground-to-air defense. 

For more information, write: 
Raytheon Company, Government 
Marketing, 141 Spring Street, 
Lexington, Massachusetts 02173. Raytheon 

Where quality starts with fundamentals 
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What Had to Be Done 
John T. Correll concludes his excel­

lent editorial (see "The Hard Realities 
of War," p. 4, August 'BB issue) by ask­
ing "how well we as a nation com­
prehend the hard realities of war" in 
relation to the shoot-down of the Iran­
ian airliner on July 3, 1988. How many 
Americans comprehend "the hard re­
alities of war" ? Can anyone who has 
not been in combat understand "the 
hard realities of war"? I doubt it. Of an 
estimated population of 240,000,000, 
has one percent or two really been 
under enemy tire? . . . 

As the reports of the Vincennes in­
cident came in, my mind flashed back 
to December 2, 1944. The B-24 on 
which I was the tailgunner had re­
ceived battle damage over Black 
Hammer synthetic oil refineries. After 
losing an engine, we tell behind the 
rest of the formation , very vulnerable 
to German fighters . Far out to my left 
were two fighters. Were they Me-109s 
or P-51 s? I had been drilled and 
drilled on aircraft recognition, espe­
cially on the differences between the 
Me-109 and the P-51 . But I was scared. 

Now they wing up and start a pur­
suit curve. I see they are P-51s. But 
wait-aren 't the Germans flying cap­
tured US aircraft? Should I fire? In 
gunnery school the combat veteran 
instructor told us that when a tighter 
goes into a pursuit curve he has to be 
considered a threat. Now they break 
off the pu rsuit cu rve and dive under 
us. Thank God, they're gone! 

All these thoughts raced through 
my mind in a matter of seconds, a 
tenth of the time that it took you to 
read this. That is the way that it is in 
combat, and that is the way it was to 
the sailors on the Vincennes. Damn 
the critics; what was done had to be 
done. 

MSgt. Edwin 0. Learnard , 
USAF (Ret.) 

San Diego, Calif. 

Low-Intensity Conflict 
In the August 1988 issue of A1R 

FoRcE Magazine, you presented an 
excellent editorial, "The Hard Real­
ities of War," in which you focused on 
the nature of modern technological 
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combat in the Persian Gulf/Arabian 
Sea. 

We must take some exception to 
the remark that the Gulf War is widely 
perceived as a "low-intensity con­
flict" (UC) due to the tactics and 
weaponry involved ... . This must be 
viewed as a limited definition. To be 
sure, armed conflict is a portion of the 
full spectrum of warfare; however, it is 
incorrect to define warfare solely in 
terms of armed conflict. "War" is not 
an operational term. It describes an 
environment in which military opera­
tions of a highly specific type are con­
ducted, e.g., attack, defend , delay, 
withdrawal. The Gulf War is an UC 
based on the US national objectives 
there and the means we are using to 
pursue those objectives. 

The OJCS-approved definition of 
UC reflects the overarching political 
nature of UC, in which military force 
represents but one of the national in­
struments of power that support the 
national political goals. Within the 
war environment, however, military 
force represents the preeminent na­
tional instrument. In war, the capabili­
ties of the armed services are aimed at 
destroy ing the enemy's centers of 
gravity, defined as enemy forces. In 
the UC environment, the center of 
gravity is the populace itself. Hence, 
military capabilities are not applied 
solely to "force on force" combat ac­
tivities, but in many nontraditional 
ro les that support the host nat ion 
through infrastructure development 
and security/stability operations. 

Military traditionalists have a prob­
lem accepting such roles. Former 
Naval Secretary James H. Webb's ob­
servation, "Nations make war. Sol-

Do you have a comment about a 
current Issue? Write to "Airmail," 
A1R FoRcE Magazine, 1501 Lee 
Highway, Arllngton, Va. 22209-
1198. Letters should be concise, 
timely, and leglble (preferably 
typed). We reserve the right to con­
dense letters as necessary. Un­
signed letters are not acceptable, 
and photographs cannot be used 
or returned. 

diers merely fight them, " reflects this 
problem of thinking of military per­
sonnel and units solely in terms of 
power projection, rather than as na­
tional capabilities available to prevent 
war, not just wage war. 

Lt. Col. William H. Thornton, USA 
Army-Air Force Center for 

Low Intensity Conflict 
Langley AFB, Va. 

Effective Employment 
An initiative started by Det. 5, 602d 

Tactical Air Control Wing at Fort Ord, 
AIN, Calif. , will reduce the C-141 sor­
ties required to transport a division 
tactical air control party (TACP) main­
tenance element from four to just one 
and a half. Alaskan Air Command is 
taking action to procure this package, 
and Tactical Air Command is writing a 
statement of need. 

This package recommends the use 
of a Gichner GMS-1316 shelter 
mounted on an M-1031 CUCV with a 
cab-over diesel generator/ ECU. 
AFCC's dual-wheel modification is 
suggested on the M-1031, which in­
creases payload and stability and al­
lows easy towing of an M-101 trailer. 
Use of RDA Logicon 's eleven-foot-by­
e I even-foot Integrated Command 
Post System (ICPS) tents [increases] 
the flexibility and usable floor space 
of this concept. 

A key to this concept is the fielding 
of a multifunctional test set. IFR's FM/ 
AM-1500s, or a comparable item, is 
suggested to alleviate the duplication 
involved in today's single-function 
items. Any future radio buys should 
stipulate maintainability with a multi­
functional test set to preclude exces­
sive mobility loads. 

This concept warrants Air Staff ap­
praisal, as it allows a more effective 
employment of DoD resources. Expe­
rience at Fort Ord indicates the 
Army's Signal Corps is also faced with 
outsized C-E shelters. Th is modufar, 
drive-direct-aboard aircraft (allows 
use of C-130, C-141, KC-10A, C-5A, 
and C-17A) concept will allow more 
sorties for truly needed outsized car­
go-tanks, artillery pieces, and heli­
copters. With the C-17As going for 
$166 million apiece, we cannot afford 
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to waste this critical defense asset. 
The "Light Concept" is projected at 

the same cost as that of replacing the 
M-35 two-and-a-half-ton trucks with 
the M-923 five-ton series, which re­
qui res an increase in sorties. 

Anyone desiring more information, 
or having additional ideas on this 
concept, please contact me. 

SMSgt. Mark E. Houston, USAF 
Det. 5, 602d TAIRCW/LGK 
Fort Ord, Calif. 93941-7460 

AUTOVON: 929-3147 

C-17 Airlifter 
Congratulations to Jeffrey Rhodes 

on his excellent story on the C-17 in 
your August issue ("The First C-17, " p. 
54) . He certainly gave his readers a 
wealth of information on this latest 
addition to MAC's fleet of great cargo 
airlifters. 

However, aside from brief mention 
of a capability to airdrop outsized 
equipment and a reference to LAPES, 
the true airdrop potential of the C-17 
and the many innovative design im­
provements that wi ll make this possi­
ble seem to have escaped mention . 
Often in the past, stories on new air­
lifters have deemphasized the impor­
tance of the airdrop role because air-

drop missions would account for only 
a small percentage of the total life­
time flights of the aircraft. 

This is not so in the case of the C-17, 
in which airdrop should enjoy a much 
larger slice of the total usage pie ... . 
Heavier ADS siderails, a larger and 
stronger cargo ramp, and push-but­
ton operation promise an increased 
role for the C-17 as a substitute for the 
larger, more vulnerable C-5A in the 
ultraheavy airdrop role (loads exceed­
ing 60,000 pounds each) ... . 

However, weight growth of the air­
craft is dictating remedial decisions 
not [in keeping with] the airdrop mis­
sion . Operational utility, described by 
a MAC loadmaster recently as the 
"lifeblood of the MAC mission," is 
often sacrificed in the interest of 
weight-cutting . How many of the de­
sign improvements will remain intact 
in the C-17 when it is produced may 
depend to a great extent on how flexi­
ble the Air Force is regarding the 
tradeoff between aircraft weight and 
operational utility . . . . 

Henry J. Hunter 
Lancaster, Calif. 

With reference to your August 1988 
article on the C-17, please be advised 

that the tires to be supplied for this 
new aircraft are not radials, as you 
describe. 

BFGoodrich is currently develop­
ing these tires using the advanced 
AAT bias construction similar to that 
developed for the Space Shuttle tires. 

Reinhard H. Golz 
BFGoodrich Aerospace 
Akron, Ohio 

• Reader Golz is correct.-THE EDI­
TORS 

Phantom vs. Voodoo 
There are a couple of points I'd like 

to make regarding "Triumph at Thai 
Nguyen" by John L. Frisbee (see 
"Valor," p. 114, July '88 issue). 

First, the RF-4C arrived at Udorn 
Royal Thai AB in July 1966. The first 
detachment of the 9th Tac Reece 
Squadron (TRS) deployed from Shaw 
AFB, S. C., landed at Udorn Royal 
Thai AB three days later, and became 
the 6461st TRS. We remained the 
6461 st until around October 1966, 
when the rest of our squadron came 
over and brought our unit name (9th 
TRS) to us. We were the leading edge 
of the new RF-4Cs, and we shared the 
20th TRS Operations Building. In fact, 

YOUR CRITICAL NEEDS 
OUR PROVEN EXPERIENCE 
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EO'ective air defense must depend on 
proven capabilities in the 
development and manufacture of 
weapon systems, and military 
solutions must conform to strict 
national defense budgets. For many 
decades Rafael has dealt successfully 
with the operational and economic 
demands of Israel's tough, active 
military. Rafael can put this battle­
born expertise to work for you - in 
joint ventures or turn-key projects. 

EL 
Rafael Armament Development Authority 
P.O.B. 2082, Haifa 31021, Israel. Tel: (4) 706965. 
llx: 471508 VERED IL. Fax: (04) 794657. 
U.S.A. Tel: (202) 364-5571. 
llx: 25-904152. Fax: (202) 364-5529. 
Europe, W. Gennany. Tel: (228) 823312. 
llx: 885421 ISRA D. Fax: (228) 823353. 
Singapore. Tel: (65) 734-9120. 
11x: RS55125 RAFSIN. Fax: (65) 734-8861. 
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we were still in place and had long 
since gotten our baptism under fire 
when Lt. Col. Jim Brickel arrived . Our 
twelve new RF-4Cs and fifteen crews 
had been working hard "up north" 
since July 1966. Many of us flew pre­
strike missions on the steel plant at 
Thai Nguyen. 

Second, the RF-4C was designed to 
replace the RF-101, but not at Udorn, 
as the article implies. The RF-4C at 
Udorn offered the RF-101 a day-mis­
sion partner and a true night-recce 
capability with or without on-board 
illumination. 

The Voodoo was a great and beau­
tifu I "long bird," and I loved her more 
than 800 hours worth, but the Phan­
tom offered many more options for 
the TAC recce mission and was a bet­
ter platform. 

Col. Thomas H. Saunders, 
USAF (Ret.) 

Sumter, S. C. 

Tonkin Rescue 
As wingman for Maj. Jim Peerson, I 

was intimately familiar with all the de­
tails of the mission [described in] 
"Rescue in the Gulf of Tonkin " by 
John L. Frisbee (see "Valor," p. 105, 
August '88 issue). However, I would 
like to point out that you did get the 
date of the incident wrong. The actual 
date was March 14, 1966. The reason I 
remember so vividly is because 
March 14 is my birthday, and we had 
planned a big party. Jim Pearson's 
birthday was two days before, and my 
backseater John Burkhart's birthday 
was a couple of days later. 

Neeedless to say, after Jim was shot 
down, we did not celebrate anyone 's 
birthday. 

Enjoyed your article. Keep up the 
good work. 

Zuni vs. Hydra 

Col. A. L. Lambert, 
USAF (Ret.) 

Fort Worth, Tex. 

The "Jane's Supplement" to your 
August 1988 issue describes the US 
Marine Corps SuperCobra AH-1 W. 
The armament section correctly in­
cludes 2.75-inch rocket launcher 
pods but incorrectly refers to the 2. 75-
inch rocket as Zuni. Zuni is in fact a 
five-inch rocket, now being phased 
out in favor of an expanded family of 
2.75-inch (70-mm) rockets and war­
heads. Known as Hydra 70 in the US 
Army aviation world, the weapon is an 
outgrowth of the old 2.75-inch rocket 
fired by many USAF pilots in the Viet­
nam era and earlier. Navy-sponsored 
rocket motor redesign, coupled with 
Army-developed fire control, war-

heads, and fuzes, has completely 
modernized the weapon system. 

Jerry Scnopf 
Fort Worth, Tex. 

Chart Page Fan 
As a longtime reader of A1R FORCE 

Magazine, I would like to express my 
pleasure with "The Chart Page." Con­
gratulations to Staff Editor Colleen 
Nash for the fine job she is doing on it. 

With the masses of information that 
have become available, it is totally 
confusing to attempt to sort through 
it all. Have you ever attempted to di­
gest the information in The Statistical 
Abstract of the U.S.? Charts are a way 
to convey large blocks of information 
in a readily digested format, and Ms. 
Nash excels at selecting appropriate 
material and presenting it in a lively 
and timely manner. 

Gulf Photo 

Lt. Col. Phil D. Garey, 
USAF (Ret.) 

Olympia, Wash . 

With regard to the photo of a Per­
sian Gulf convoy in the June '88 issue 
(p. 46), the caption correctly identifies 
the tanker Sea Isle City and the frigate 
Gramme/in. However, Sea Isle City 
was the victim of an Iranian Silkworm 
cruise missile, not a mine. The signifi­
cant mine casualty was Bridgeton, 
which sustained severe damage on 
July 24, 1987, while in convoy en route 
to Kuwait. Sea Isle City was hit on 
October 16, 1987, while barely under 
way in Mina-Al-Ahmadi anchorage, 
and was set afire by the HY-2 missile. 

Lt. James J. Mulquin, 
USNR (Ret.) 

Rockville, Md. 

Aircraft Recognition 
We are building up a library of air­

craft-old, new, any nationality-to 
help the cadets of the 2357 Squadron , 
Air Training Corps, RAF, with aircraft 
recognition. Any 35-mm slides, pho­
tographs, or negatives your readers 
no longer require and would be pre­
pared to donate to us would be appre­
ciated. 

Please contact me at the address 
below. 

AWO R. Taylor, ATC (RAF) 
Rose Mead, Grange Road 
Adlingfleet, Goole, 

North Humberside 
DN14 8HZ 
England 

Navy Tanker Crew 
As the biographer for Lt. Gen. Ger­

ald W. Johnson, former Commanding 
General, US Eighth Air Force, I am 
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trying to obtain names and addresses 
of the pilot and crew of an Air Force 
KC-135. They went to the assistance 
of a Navy aerial refueling tanker that 
had run low on fuel itself while trying 
to save several Navy fighters also low 
on fuel. 

General Johnson would like to 
make reference in his biography to 
this unusual aerial multiple refueling 
feat, in which both men and aircraft 
were saved .... 

If you have information pertinent to 
unusual aerial refueling operations or 
SAR operations, please write to the 
address below. 

Waller A. Hurtt 
6099 South Elati St. 
Littleton, Colo. 80120 

Phone: (303) 795-1545 

Instructor/Student Manuals 
I am a former USAF Physiological 

Training instructor interested in ob­
taining copies of the Physiological 
Training instructor/student manuals 
and the Basic Medical Helper stu­
dent's manual that were in use in the 
Air Force from 1966 to 1969. 

Please contact the address below. 
Robert J. Martin 
P. 0. Box 6311 
Akron, Ohio 44312 

Eagle Squadrons 
I am researching first-person expe­

riences and accounts of members of 
the RAF World War II Squadrons 71, 
121 , and 133-the Eagle Squadrons. 

Any Eagle Squadron members or 
individuals having firsthand accounts 
of Eagle Squadron activities are 
asked to contact me at the address 
below. 

Helene Grey 
P. 0. Box CAF 
Harlingen, Tex. 78551 

49th Fighter Squadron 
I am writing to see if there is any 

organization of former members of 
the 49th Squadron, 14th Fighter 
Group, Fifteenth Air Force, stationed 
in Italy (during World War II). I would 
like to hear from you. Please send any 
information to me at the address be­
low. 

Roll Call 

F. Patrick Collins 
5511 Cherrywood Rd. 
Columbus, Ohio 43229 

I am trying to locate an old friend 
from my Air Force days, Col. Charles 
G. (Don) Kulp. The last I heard, he was 
being transferred to the Okinawa Ex­
change System in 1979 or 1980. If any­
body knows of his whereabouts, 

AIR FORCE Magazine / October 1988 

LOW COST, RUGGEDIZED GPS USER EQUIPMENT 
FOR THE CIVIL AND MILITARY MARKETS 

RN. UMV Positioning I--------' 
and Control 

L3nd, Sea or Air Vehicle ----­
Navigation Sensor 

lime Synchronization 
for Dynamic Applications 

TRIMPACK ... small, light weight, 
self-contained, handheld 
navigator. 

Rough Surveying and 
Photo Mapping 

l?.lnge lrutll.Jml:Oliltion 
f'Os>11onJng and 1---- -­

Monl101ing 

Field Crew Positioning 
and Management 1------

• AVAILABLE WITH NO DEVELOPMENT COST 

• HIGH RELIABILITY FOR LOW MAINTENANCE COST 

TANS ... llght weight, low power, 
small size, position, velocity 
and time sensor. 

I L3nd, Sea and_ Airborne I ------ -l_ Navigation _ 

Search & Rescue and 
Resupply / Recovery 

Reconnaissance. 
Rendezvous and 

Targeting 

GPS PATHFINDER ... battery 
operated TANS plus position & 
data recording and the Improved 
accuracy of differential GPS In a 
portable package. 

• LOW ACQUISITION AND OWNERSHIP COSTS 

• SIMPLE TO INSTALL, INTERFACE AND USE 

....TRIMBLE 
~ NAVIGATION 

Trimble Navigation Limited 
585 No. Mary Avenue 

Trimble Navigation Japan Limited 
Sakurai Bldg SF 

Trimble Navigation Europe Limited 
79-81 High Street 

P. 0 . Box 364 2 
Sunnyvale, California 94088-3642 
{4081 730-2900 or {8001 TRIMBLE 

3-15-15 Shiba, Minato-Ku 
Tokyo, Japan 105 ' 
03-454-1321 

West Malling, Kent ME 19 6NA 
United Kingdom 
44-732-849242 

please call or write me at the address 
below. 

William (Bill) Pace 
15955 Windom 
Webster, Tex. 77598 

Phone: (713) 486-7324 

I am interested in trying to locate 
anyone who knew my cousin, Lt. 
Chas. B. Easley, a P-51 Mustang pilot 
during World War II (107th Squadron, 
67th TAC Group, 1st TAC Air Com­
mand). He was stationed in Le Moley, 
France, in July 1944. I am particularly 
interested in locating his wingman, 

Lt. Raymond J. Doyle, or anyone who 
could put me in touch with him. 

Phil Bittle 
127 No. Muscatel Ave., 

Unit C 
San Gabriel, Calif. 91775 

Would you help me find a few good 
men? 

The few good men mentioned are 
World War II veterans and were as­
signed to the 351 st Heavy Bombard­
ment Group at Polebrook, England, 
between 1943 and 1945. There are 
about 5,000 lost souls, and some of 
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them may be in your area. We have 
formed an association of flying and 
ground crews and have annual re­
unions. If you fit the abo.ve descrip­
tion, please contact the address below. 

Ken Vaughn · 
1 Shady Lane 
Belleville, Ill. 62221 

I am trying to locate Knox B . 
McKee, Jr., a 94th Bomb Group pilot, 
Eighth Air Force, World War 11, on be­
half of the 94th Bomb Group Memori­
al Association and his World War II 
aircrew. Please write or call collect 
with any information pertaining to 
Colonel McKee. Other 94th'ers are re­
quested to respond as well. 

Col. Frank N. Halm 
USAF (Ret.) 

433 NW 33d St. 
Corvallis, Ore. 97330 

Phone: (503) 752-1845 

Martin B-10 
I am interested in hearing from any­

one who had the experience of flying 
and working on the Martin 8-10 air­
craft and in learning how many of us 
are left. I towed targets with a 8-1 0BM 
at the Las Vegas Flexible Gunnery 
School in 1941-42. 

I would be willing to help plan a 
reunion if there is enough interest. I 
am in possession of a copy of Tech 
Order 01-35A, Handbook of Instruc­
tions and Parts Catalog, dated No­
vember 15, 1934 (revised May 1, 
1935). 

Please contact me at the address 
below. 

RB-69A 

MSgt. Dewayne L. Tuttle, 
USAF (Ret.) 

3347 Oak Ridge Dr. 
Joplin, Mo. 64804 

I have recently begun researching a 
little-known electronic reconnais­
sance aircraft called the RB-69A. 
Seven P-2 Neptunes were specially 
modified for the Air Force under this 
designation. 

I am looking for information on the 
modifications made to the aircraft 
and on where they were stationed and 
where they were deployed to. Photo­
graphs would be especially helpful. 

Any help would be greatly appreci­
ated. Please contact me at the ad­
dress below. 

Chris Diehl 
15137 Stillfield Pl. 
Centreville, Va. 22020 

SEA Night Missions 
I am beginning research for a book 

on night missions flown In Southeast 
Asia (in and out country). I need infor­
mation from any pilots and crew 
members who flew with outfits specif­
ically tasked with night missions. 

I am interested in all such missions, 
including FAC, night strike/interdic­
tion, SAR, flare illumination, recce, 
etc. 

John R. Wiley Ill 
764 Old Paper Mill Rd. 
Marietta, Ga. 30067 

Hobby Book Club 
I am anxious to communicate with 

administrative, agent, or general 
"sworn" personnel who were mem­
bers of the unknown "Hobby Book 
Club" of the US Army Air Forces dur­
ing World War II. I feel it is time for the 
closet door to be opened, permitting 
exposure of a heretofore closed op­
eration. 

Meritorious acts should be recog­
nized properly and memorialized for 
both relatives and posterity. 

Contact me at this address: 
Newton A Jones 
RR 1, Box 264 
Nobleboro, Me. 04555 

No matter what we do, 
we always seem to be on target. 
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Flight International is the world 's fore­
most towed target operator. Since 1981 we have 
provided thousands of target presentations for 
military units around the world . Our resources 
include visual, radar and infrared targets, acous­
tical and radar scoring systems, and both one­
way and two-way reel systems. 

In addition to target towing, we provide 
training support, utilizing electronic counter 
measures, threat simulators, and specialized 
support systems. To accomplish its mission, 
Flight owhs and operates over 80 aircraft 
-the largest privately-owned fleet in the world. 

Flight International is the world 's leading 
supplier of contractor-furnished air defense serv­
ices to the U.S. Armed Services. 

~FLIGHT 
~ INTERNATIONAL 
For further information, call Tom Grigsby, Vice President 
of Marketing, at (804) 877-6401, Telex: 901428. 

Patrick Henry Airport• Newport News, VA 23602 
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□ Falcon Domain ....-------------- □ Korea: MacArthur's War 
The F-16 Fighting Falcon was 
designed to outfight any aircraft 
in the sky and is armed to 
dominate. In this full-color 
panorama, you get a detailed 
look at the systems, weapons, 
and "magic" that make the F-
16 a 21st century fighter plane. 
You'll be strapped in the 
cockpi1 during gut-wrenching 
dogfights as the pilots take the 

F-16 to the edge. From the LANTIAN infrared 
night attack system to the high-powered ride with 
the "Thunderbirds," Falcon Domain Is a stunning 
film to add to your collection. A great musical 
soundtrack featuring "Thunderbirds in Blue" and 
"Performance Envelope" makes this an audio 

□ Modem Combat Aircraft: 
Fighters and Bombers 

leading aviation authority enlhusiast Christoph­
er Chant scripted this all-act10n film of the West's 
mosl modem and l)(:)werful land-based fighters 
and bombers, Included are 1he Dassault Mirage 
2000, Boeing B-52 Stratofortress, Northrop's 
F-5 Tiger II and F-20 Tigershar'k, ahd more, 
ST 0100 60 Min. $59.96 

□ The Fury of Eagles 
Take a jet ride through our combat jet arsenal. 
6-G turns, vertical climbs, and a nostalgic look 
al aviation development make for a solid hour 
of great "birdwatching." 
FG 9302 60 Min. $39.95 

This thought-provoking film explores the war that 
has been passed over by history bul not forgotten 
by the millfons of men who served. Includes 
captured footage from North Korea never before 
seen ... until now! 
MP 1421 50 Min. 

□ Eagle Country 
$29.95 

Have you ever dreamed of 
flying in the world's hottest 

~;.;a;;~ fighter aircraft? The F-15 
Eagle's superior dogfight cap­
abilities will keep you at the 
edge of your seat as the F-1 Ss 
go head-to-head against F-
14s, F-16s, and F/A-18s. This 
one is for anyone interested in 

and visual experience! 
ST 0800 90 Min. C mbat T aviation. 

$59.95 0 0 eatns• ST 6015 85 Min. $59.95 

□ The Red Baron Supersonic Thunderbirds ..--------------. 
□ Hell Over Korea This is the story of Manfred von Richthofen, 

WWl's premier ace who shot down 80 allied 
planes! This Ace of Aces was the greatest aerial 
tactician of World War I. Included are Interviews 
with the last surviving pilots who flew with and 
against him. Excellent WWI dogfight footage, 
crashes, and The Red Baron's last flights are 
highlighted in this compelling story of most 
legendary personality in the annals of aviation. 
TN 2215 60 Min. $29.95 

Three films highlight this collection. F-100 
Sabrejets, Loops, Vertical 360 turns, and the T-
38 Talons provide all the excitement you can 
take. 
ST 9114 60 Min. $39.95 

□ F-4 Phantom II 
Modern and great archival footage tells the story 
of the "war horse" of 12 western air forces. This 
carrler-base.d versatile plane won its spurs in 
Vietnam. A detailed look at its weaponry, trials, 

.-------------------, and engine development makes this essential 

□ Kamikaze viewing for every aviation and military enthusiast. 
ST 0388 60 Min. $59.95 

One of the most extraordinary films Js now 
available on Video. Witness the mw realism amid D Escort: The P-5 I Mustang 
the heat Of b,attle as camera <;rews captured the Action-packed combat footage from the cockpit 
horror of the Kamikaze. For 82 days the Japa- fills this film about the legendary P-51 Mustang. 
nese launched a "one-way air force" that sank Included is Hess Bomberger's mighty 
164 allied ships and caused rnore than 10,090 "V I y ill f 
casualties. Thls was the advent of the "hum,an erge lungswaffe." ou w experience lrst-
dealh machine.' ' Gripping/ hand the thrill of flying In the P-51 and see aerial 
NF 1100 84 Min. B&W 529_95 combat as it really was. .__ ______________ __. TC 1000 60 Min. $39.95 

□ The Smashing of the 
Reich 

By mid-1942, the Nazis owned Europe. It was 
obvious to the Allies that precision bombing had 
to knock oul Germany's manufacturing centers. 
The advent of the P-51 long-range fighter 
enabled the Allies to rule the sky over Germany. 
This award-winning film captures 'the drama, 
tragedy, and finally the victory over Hiller's 
armies. 
NF 1520 84Mln. $29.95 

For Faster Service can Our 
24-Hour Toll Free Hotline 

□ Jet Fighter 
An exdling ovetview of America's current front­
line jet fighter that puts you in the cockpit for 
a 9G ride you won't soon forget. Thls is a close­
up look at the F-14, F-15, F-16, F/A-18, and 
the new F-20. Jet Fighter puts you in the cockpit 
where you can expe­
rience dogfights and 
weapons demonstra­
tions that will leave you 
speechless. All action! 
FG 9101 45 Min. 

$39.95 

1·800-338-7710 

A gripping account of the savagery of Bloody 
Ri<ige, T-bone, Punch Bowl and The Battl ing 
24th with lhelr back to the wall at Pusan. A hand­
ful of P-51s flew 24-hour air strikes lo slow five 
North Korean divisions sweeping asro~s the 
38th. FG 2973 100 Min. $39.95 

□ Naval Combat Aircraft 
All-action footage puts you on board the top types 
that are western naval air power today. You"ll 
ride in the cockpit of the most advanced aircraft 
in the world, including: F-8 Crusader, F/A-18A 
Hornet, F-14A Tomcat, F-4 Phantom II, E-2C 
Hawkeye, and many more. Also included is a 
detailed look at the instruments and weaponry 
as we witness anti-submarine, ground attack, 
interceptor runs. 
ST 0400 60 Min. $59.95 

----------------TO ORDER, please send check, money order or credit card (no cash) to: 
FUSION VIDEO 
17214 So. Oak Park Ave. - Dept AF 8810- Tinley Park, IL 60477 

ALL CASSETTES ARE VHS ONLY. 
1-800-338-771 0 Inside Illinois 312-532-2050 
Name ____________ _ 

Address ____________ _ 

City ____ state __ Zip ____ _ 

D YESI Please send me a FUSION CATALOG wilh my order. 
□ I am enclosing •2.95 for a FUSlON CATA.LOG. 

CASSETTE NUMBERS 

Bill my credit card: □ Visa □ Master Charge 

Accounl Number Explrsllon Osle 

Aulhorization Signature of Cardholder 
Video Cassette Tolal $ _ ____ ___ _ 

Shipping & Handling $3.95 

TOTAL Amount$ _ _____ a~l~n¥4: :?!~•~~ 



THEA-7PLUS 
Guaranteed to deliver superior CAS/BAI 

performance at half the cost of a new aircraft. 

Specially re-engineered to carry the Close Air Support/ 
Battlefield Air Interdiction load well into the 21st cen­
tury, this tough combat veteran writes a new chapter 
in the A-7~ book of performance and capabilities. 

It's a whole new generation of A-7-faster, smarter, 
more agile and more capable. Building on the Corsair's 
rugged airframe, we have given the A-7 Plus the full 
range of capabilities that any CAS/BAI mission might 
call for. 

Tbe troops who'll need its support will need itfast, 
so the support needs of the A-7 Plus were kept simple. 
A small, unimproved forward airstrip and a supply of 
fuel and ordnance are all it takes. 

You can hang a flexible ordnance payload of up 
to 17,380 pounds on it. Combat radius is almost 900 
nautical miles. Even at night or under the weather, the 
A-7 Plus can come in low and fast, unloading on the 
target with the accuracy of proven navigation and 
targeting avionics. 

Then it can get out of the threat area quickly, avoid­
ing the enemy with rapid maneuvers, but with no loss of 
speed or energy. 

Best Performance/Best Price 

From the bomb run to the balance sheet, this is an 
amazing airplane. LTV Aircraft Products Group, the 
A-7's original builder, will deliver the A-7 Plus at a 
firm, fixed flyaway price. What's more, operating and 
support costs will be guaranteed, and its economic life 
warranted through the year 2010. 

What it all boils down to is combat effectiveness 
plus cost efficiency. The A-7 Plus is the equal of any 
CAS/BAI aircraft-but at significant savings across 
the board. 

DD Aircraft Products Group 
Aircraft Modernization and Support Division 
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Capitol Hill 

Washington, D. C. 
Authorization Bill Vetoed 

President Reagan vetoed the FY '89 
defense authorization bill, throwing 
what had been a relatively smooth 
congressional budget process into 
disarray. The action is widely inter­
preted as a political move to highlight 
the differences between Republicans 
and Democrats during the campaign. 

In his veto message, the President 
expressed dissatisfaction with the 
arms-control amendments attached 
to the bill and the funding reductions 
for the Strategic Defense Initiative 
(SDI) program. The arms-control 
amendments included measures to 
limit SDI testing, to compel the US to 
abide by SALT II limits on multi­
warhead weapons, to plan for a ban 
on underground nuclear testing, and 
to ban tests of depressed-trajectory 
ballistic missiles. Secretary of De­
fense Frank Carlucci advised against 
the veto. 

In response, the Senate again 
passed its own version of the autho­
rization bill and also attached it as an 
amendment to the Senate defense 
appropriations bill. The Senate au­
thorization bill contained little of the 
offending arms-control language in­
cluded in the authorization bill that 
the President vetoed. The House re­
ferred its authorization bill back to the 
House Armed Services Committee, 
where it is expected to be approved in 
virtually the same form as the bill the 
House approved last May. House-Sen­
ate conferences on the appropria­
tions bill and a new authorization bill 
were to have taken place in Septem­
ber. 

If no compromise on the disputed 
provisions can be worked out, Coi'l­
g ress could be reduced to passing a 
short-term continuing resolution tor 
defense (that would continue expen­
ditures at the FY '88 rate), staying in 
session-and off the campaign trail­
until the budget difficulties are re­
solved. 

Some at DoD and in the Air Force 
have expressed concern at the par­
tisan use of the defense bill. While the 
Republicans might gain politically, 
congressional revisions might leave 
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the Air Force and Pentagon worse off 
than before the veto. 

B-1 B Under Fire 
The B-1 B bomber is under fire from 

several sources who claim that defi­
cient defensive avionics will keep it 
from performing its mission. The Air 
Force may face a concerted effort to 
choke off further funding needed to 
improve the bomber's performance. 
The Air Force maintains that a com­
bination of high-speed, low-level pen­
etration, low radar cross section, flex­
ible targeting, and defense suppres­
sion, along with its limited electronic 
countermeasures (ECM) capabilities, 
will allow the bomber to penetrate to 
its target. 

The most concerted attack has 
been launched by Chairman of the 
House Armed Services Committee 
(HASC) Representative Les Aspin (D­
Wis.), who has threatened to cut oft 
further funding tor the bomber. In a 
letter to Secretary Carlucci, Repre­
sentative Aspin argued that "it a case 
cannot be made for the B-1 B, I do not 
see how we can spend any more mon­
ey on it." He called for a "candid and 
independent assessment of the 
8-1 B's current mission effectiveness" 
and a cost-benefit analysis of B-1 B 
modifications. The Air Force said in 
response that it "welcomes a thor­
ough and objective review of the 
progress of the B-1B program." 

A HASC spokesman denied that 
Representative Aspin's attacks were 
politically motivated. The spokesman 
said that the threat to cut off B-1 B 
funding referred to funds intended to 
upgrade and fix the bomber, and 
not-"at this point"-to an effort to 
ground the fleet. 

More criticism came from DoD's Di­
rector of Operational Testing and 
Evaluation John Krings, who testified 
that the B-18 "will probably accom­
plish about fifty to sixty percent ... of 
what it was supposed to do." The Air 
Force strongly. disputes Mr. Krings's 
assessment of the bomber's capabili­
ty. 

The Congressional Budget Office 
(CBO) also issued a report criticizing 
the B-1B's ECM systems, smaller-

than-anticipated payload, problems 
with its terrain-following radar, and a 
shortage of spares. The Air Force 
contends that the latter three prob­
lems will all be corrected within a 
short time. The CBO estimated it 
would cost $7.9 billion to fix the prob­
lems and upgrade the bomber. The 
CBO cost estimate also includes 
many upgrades, which are crucial to 
keep any major weapon system re­
sponsive to evolving threats, but are 
not required to fix the problems. 

Senate Appropriations 
The Senate passed its FY '89 de­

fense appropriations bill by a vote of 
90-4. It provides, as do other defense 
bills this year, $299.5 billion in budget 
authority (BA, the legal authority to 
obligate funds) and $294 billion in 
outlays (actual expenditures). BA is 
one percent less compared to last 
year. 

The bill was amended to delete a 
controversial provision to shift $600 
million in DoD funding to NASA. Of 
that money, $250 million was shifted 
to SDI and $50 million to the Air Force 
Space Recovery Program. The bill 
now provides $4.3 billion for SDI, 
compared to the $4.9 billion Adminis­
tration request and $3.5 billion in the 
House bill. 

Another amendment requires the 
Secretary of Defense to make an inde­
pendent assessment of the Army and 
Air Force analyses of close air sup­
port (CAS) aircraft alternatives. It also 
requires a competitive flyoff of CAS 
alternatives and another study of 
whether the CAS mission should be 
transferred to the Army. 

The Air Force opposes the mea­
sure, citing the ambiguous results of 
flyoffs in the past and previous agree­
ments between the Army and Air 
Force on roles and missions. The 
Army and Air Force have closely coor­
dinated their efforts to upgrade CAS 
aircraft, in view of new Army require­
ments to tight on a fluid battlefield, 
one not marked by static battle lines, 
and to fight deep in the enemy rear. 
Army leadership is in full accord with 
the Air Force approach, according to 
top Air Force sources. ■ 
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everything ).'OU from 
~ffladsheet ofitomorrow. The 
dioice is SupeiCalcS. 

· Introducing SuperCak!s. 
'Ibmorrow comes in a blue and red 
box. SuperCalc5 is the spreadsheet 
of the futme, ready for you today. 
Fust of all, it works with the hard­
ware you most likely have on your 
aest right JlOY4 including all IBM 
Pc: Arand PSIT models and 
compatibles with 512k memory. 

SuperCalc5has been designed for 
MS-DOS and to bridge the mi­
gration to OS/2. It also supports 
LIM version 4.0 providing up to 

32 mb of memory. 
In use, SuperQilc5 holds 

upto 255 spreadsheets in mem­
ory and allows you to view and 
manipulate any three of them 
on screen at any one time. Direct 

links can be established with 
spreadsheet files in memory, on 
disk or on a network. And these 

can be a combination of 
SuperCalc and Lotus 1-2-3'" 

files. There's even aver­
si0n for your company 

mainframe called 
CA-SuperCalc~ 

110NS: 
xcel ... or take 

h SuperCalcS. 
SuperCalc5 was designed to 

coexist with Lotus 1-2-l Not only 
does it read, write and link to 1-2-3 
files automatically, 
SuperCalc5 includes 
an optional 1-2-3 
menu and can use 
1-1-3 macros.You can 
even move Lotus 
1-2-3 macros into 
SuperCalc5 and 
then back again. 

Accuracy and speed. 
Comprehensive debugging and audit­
ing features are built right into 
SuperCalcS. When used along with the 
undo feature, they ensure that errors in 
your worksheets and macros will not 
cost more than you can afford. 

SuperCalc5 works fast because it 
has minimal recalculation and the abil­
ity to choose recalculation ranges. 

on the page with a wide choice of 
graphics, charts, type fonts, bars, 
colors and shadings. 

1\vo ways to try tomorrow. 
Qualified prospects can take 
advantage of one of two 
SuperCalc5 introductory pro­
grams. You can receive a copy of 
SuperCalc5 to use on your present 
computer for 30 days with no 
obligation. And if you decide 
to buy SuperCalc5, get a free 

copy of Silverado~ the powerful rela­
tional database that works inside 
SuperCalcS. Or trade in your present 
spreadsheet program and get 
SuperCalc5 for $150. Both offers expire 
December 31, 1988. fur more informa­
tion or the name of the participating 
dealer near you, call 1-800-531-5236. 

A good beginning and~ -:: , ~ 
a beautiful finish. ~~~ -::-: .; , 

~ .....;;.---- - . -:, -
SuperCalc5 has automatic ~ ~ ~ ;;. 
installation and its intuitive ~ ~t-~~ : 
command structure means ~~ 
that you can be up and run- ~ ,~ · 
ning in a matter of minutes. = .,...,~•1 

.,..: ~ • 

Finally, SuperCalc5 .-- ..... 
will make your work look 
sensational. Your presenta­
tion will spring to life 

.,.,. 

© Copyright 1988 Computer Associates International, Inc. 
1240 Mc~ Dr, San Jose, CA 95131 
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■ Absentee Voting Participation in 1980 
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Voting Participation in 1984 
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Federally 
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Source: The Federal Voting Assistance Program, Thirteenth Report, December 1985. Cjvjllans 

Overseas 

From the 1980 presidential election to that of 1984, the total voting record for the US armed forces Improved by 5.6 percentage 
points to 55.3"/4 participation, surpassing the 1984 national average, which was 53.27%. However, mllltary voting fell off significantly 
In 1986, a nonpresldentlal election rear. According to a post-elect/on survey, the number-one reason for not voting was that people 
did not know how to vote. To encourage voting, DoD has establfshed a special elect/on-rear AUTOVON line In CONUS, Germany, 
and Korea, and a special emergency ballot Is available to overseas voters only. Further, Defense Secretary Frank carluccl has 
Issued an open letter to all members of the National Guard and the Reserve, requesting that they vote this year. AFA believes that 
all citizens should exercise their Constitutional right to vote. 
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"Thinking 
always of 
trying to do 
more brin9s a 
state of mind 
in which 
nothing seetns 
impossible:' 

Henry ford 
American IndustriaJist 
1863-1947 

Ford Aerospace 
goes that extra mile 
to meet 
customer needs. 

Delivering quality. We develop 
C3I systems that withstand the 
ultimate test. Efficient, 
survivable, secure computer 
networks. Speeding vital, real­
time data to decision-makers. 

Driving weapons technology. 
We provide some of the world's 
most cost-effective, reliable 
missiles and electro-optical 
systems. Sidewinder. Chaparral. 
Pave Tack. F/A-18 FUR Pod. 
Meeting future threats with 
continuous improvement. 

Pioneering In space. We build 
innovative communications and 
weather satellites. And control 
centers for manned space 
missions and planetary 
exploration. Bringing benefits of 
space down to earth. 

Securing Americas future with 
advanced technology. 

9/4- Ford Aerospace 

• Command, Control, 
Communications and Intelligence 

• Tactical Weapons Systems 
• Space Systems 
• Technical Services 



The U.S. Air Force has selected 
Atlas II as their new 6,000-pound class 
medium launch vehicle. And inaugu­
rated a new way to do business in space. 

In addition to building 11 launch 
vehicles, General Dynamics Space 
Systems Division will provide a 

complete package of services which 
includes research and development, 
production, systems tests and 
integration, launch preparations and 
launch operations. 

Atlas II will boost 10 Defense Satellite 
Communications System satellites and 



one Space Test Program satellite 
beginning in 1991 and continuing 
throughout the decade. A derivative 
launch vehicle, Atlas IIA, will also be 
available for commercial missions to 
complement the current Atlas I. 

Atlas, born as an Air Force program, 

has reliably served both government 
and private customers for nearly 30 
years. Today, the new Atlas II is proud 
to be back in uniform. 

GENERAL DYNAMICS 
A Strong Company For A Strong Country 



Aerospace World 

By Jeffrey P. Rhodes, AERONAUTICS EDITOR 

Washington, D. C. * After much heated discussion and 
little progress over the last few 
months, British Aerospace (BAe) will 
assume the lead in developing the 
AIM-132A advanced short-range air­
to-air missile (ASRAAM). Boden­
seewerk Geratetechnik (BGT), BAe's 
West German partner, will now be­
come the principal subcontractor. 
BBT, the partnership firm established 
by the two companies, will be dis­
solved. 

The change in leadership does not 
signal a change in work shares for 
BAe (missile and integration), BGT 
(seeker head), and Raufoss Ammunis­
jonsfabrikker (motor}, the Norwegian 
company that Joined the effort in 
1984. The companies will continue to 
work within a previously agreed-upon 
cost framework. Full-scale develop­
ment of the AIM-132 is expected to 
begin by next year. 

The AIM-132 will replace the AIM-9 
Sidewinder family, which has been in 
production since the 1950s. ASRAAM 
will have an infrared seeker and in­
frared proximity fuze. Under the 
Memorandum of Understanding 
(MOU) signed in 1980, the US is sup­
posed to buy ASRAAM or build it un­
der license. The US has not commit­
ted itself to the missile yet, though. 

The US, meanwhile, directed the 
development effort on the AIM-120A 
advanced medium-range air-to-air 
missile (AMRAAM} under the MOU. 
Now in the final stages of testing by 
Air Force Systems Command's Arma­
ment Division at Eglin AFB, Fla., 
AMRAAM will be bought or built un­
der license in Europe. After the 
ASRAAM shakeup, the German gov­
ernment will now pick a contractor to 
take the lead on EURAAM, the 
AMRAAM version to be built under 
license. 

In other missile news, the Navy suc­
cessfully carried out two tests of the 
BGM-109 Tomahawk sea-launched 
cruise missile. On August 7, the sub­
marine USS Providence (SSN-719) 
launched an unarmed conventional 
Tomahawk (TLAM-C) while sub­
merged in the Gulf of Mexico. The 
missile flew a fully guided land attack 
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Hughes recently de­
livered the most ad­
vanced longwave in­
frared sensor (LWIR) 

ever developed to 
Boeing Aerospace as 

part of the Airborne 
Optical Adjunct (AOA) 

project being con­
ducted for the Strate­
gic Defense Initiative. 

The AOA sensor sub• 
system includes a fo­

cal plane array, sig­
nal processors, a 

pointing and stabill· 
zat/on system, and an 

optical telescope. 
There are more than 

38,000 detectors In 
the focal plane, each 

generating data 
10,500 times a sec­

ond. 

profile of approximately 450 miles. 
The missile was recovered on the 
range at Eglin and will be refurbished. 

Two days later, an inert Tomahawk 
nuclear land attack missile (TLAM-N) 
was f ired from the Vertical Launch 
System (VLS) of the destroyer USS 
Fite (DD-991) in the Pacific Missile 
Test Center (PMTC) sea test range off 
California. The missile flew approxi­
mately 850 miles to a simulated target 
at the Naval Weapons Center at China 
Lake, Calif. That missile was also re­
covered. 

The Air Force successfully carried 
out the 133d and 134th launches in a 
series of Follow-On Operational Test 
(FOOT) shots of the LGM-30G Minute­
man Ill missile in July. The first Min­
uteman was launched by an airborne 
crew, while the second was fired by a 
crew on the ground. Both missiles 
were launched from Vandenberg 
AFB, Calif., and traveled 4,200 miles 
to the Western Missile Test Range 

near Kwajalein in the Pacific Ocean in 
approximately thirty minutes. 

* The Air Force lost its last tangible 
link to its beginnings recently as the 
last Lockheed T-3-3A Shooting Stars 
were retired from active duty. The last 
three "T-birds" left Tyndall AFB, Fla., 
on July 7, ending an era that began in 
1948. The last T-33s left in the Air Na­
tional Guard were to be retired by Oc­
tober. 

Originally designed as an advanced 
trainer, the T-33 was used for all man­
ner of tasks, including target drone, 
over its forty-year career. The last T­
bi rds were used by the 95th Tactical 
Fighter Training Squadron at Tyndall 
to teach pilots the basics of fighter 
maneuvers and to teach weapons 
controllers how to make and keep 
contact with airborne targets. The 
T-33s were also used to chase QF-100 
drones, fly against ground radar, and 
act as communications relays. 
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The last three active-duty T-33s 
were flown to the Aerospace Main­
tenance and Regeneration Center 
(AMARC) at Davis-Monthan AFB, Ariz. 
Pilots on the last flight were Capt. Bill 
Winkler, Lt. Col. Jim Keeler (who fer­
ried the first aircraft he ever flew in, 
back in 1962, to AMARC in June), and 
Maj. Danny Fender, the last to land. 

The last Air Guard T-33s belonged 
to the 131st Tactical Fighter Wing at 
Lambert Field, St. Louis, Mo. (three 
aircraft), the 142d Fighter Interceptor 
Group at Portland International Air­
port in Oregon (four flircraft), and the 
144th Fighter Interceptor Wing at 
Fresno ANGB, Calif. (one aircraft). 
Two of these aircraft have been rele­
gated to static display, and five others 
will be sold. The fate of the other is 
undetermined at this writing. 

Almost forty countries used (or still 
use) the T-33 for everything from re­
connaissance to ground attack. 
Those stilt flying the T-33 show little 
interest in getting rid of their T-birds. 

Lockheed built 5,691 T-33As at its 
plant in Burbank, Calif., in twenty­
eight lots with funds from eleven 
fiscal years (FY '48 through FY '58). 
According to Air Force Logistics 
Command, close to 4,300 T-33s have 
fallen to all types of attrition. Almost 
700 aircraft were sold. The rest have 
been stored, damaged, scrapped, or 
placed on static display, or have 
crashed. The Navy called its 699 T-33 
aircraft TV-2s, although they were la­
ter redesignated T-33Bs. One, and 
possibly two, NT-33s may continue to 
fly with the Air Force as test aircraft. 

* While the T-33s first flew in the 
1940s, eight aircraft that last flew in 
1942 have been found on the Green­
land Ice cap. In July, after a seven-year 
search , an expedition led by Pat Epps 
and Richard Taylor found six Lock­
heed P-38Fs and two Boeing B-17Es 
under 260 feet of ice. 

The aircraft were being flown from 
Thule, Greenland, to Reykjavik, Ice­
land, in July 1942, when the pilots ran 
into bad weather. The Bolero Tomcat 
Blue (B-17) and Tomcat Yellow (P-38) 
flights were unable to communicate 
with Reykjavik. The crews, with 
planes low on fuel, returned to Green­
land and bellied in. All twenty-five 
crewmen aboard the planes were res­
cued, but an expedition had to be 
mounted later to retrieve the Norden 
bombsight left in one of the bombers. 

Mr. Epps and his team used the ser­
vices of an Icelandic guide and two 
subsurface radars to find the planes. 
Once the aircraft were located on the 
radars, the expedition confirmed the 
site to its satisfaction by driving an 
eighty-foot-long steam probe down 
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Heading off to a well-deserved retirement, the last active-duty Lockheed T-33A 
Shooting Stars prepare to depart Tyndall AFB, Fla., this past summer. The 95th Tactical 
Fighter Training Squadron at Tyndall used the T-33s for chase and Instructional 
missions. The last Air National Guard T-33s were retired early this fall. 

on the end of a 300-foot rubber hose 
until it struck metal. Five other holes 
were bored near the first, confirming 
the locations of the planes. 

Once a sponsor is found for the 
next expedition in the spring of 1989, 
Mr. Epps hopes to hire a contractor to 
do the actual digging to recover the 
airplanes. To get to the aircraft, the 
expedition will have to cut a vertical 
shaft through the ice or an inclined 
tunnel nearly 500 feet long. Either 
tunnel will have to be ten to twenty 
feet in diameter. 

The aircraft will be disassembled, 
brought to the surface, and shipped 
out. Depending on the condition of 
the aircraft, Mr. Epps, a fixed-base op­
erator in Atlanta, Ga., hopes to fly one 
or two of the aircraft off the ice. 

* APPOINTED-Dr. Robert W. Sel­
den, Di rector of the Center for Nation­
al Security Studies at the Los Alamos 
(N. M.) National Laboratory, has been 
selected as the Air Force's new Chief 
Scientist. Dr. Selden has been in­
volved with basic and applied re-

Resplendent In Its new paint scheme, the McDonnell Douglas F-15 STOL (short takeoff 
and landing) and Maneuvering Technology Demonstrator (SMTDJ slls on the tarmac at 
the company's plant In St. Louis, Mo., prior to Its first flight on September 7. The 
modified F-15B wlll go through a series of flights before being fitted with two­
dlmenslonal, thrust-vectoring nozzles later this year. 
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Aerospace World 

search projects in theoretical and 
computational physics at both Los Al­
amos and the Lawrence Livermore 
National Laboratory in California 
since 1965. He holds a doctorate from 
the University of Wisconsin, Madison, 
and serves as chairman of the Weap­
ons Panel of the Air Force Scientific 
Advisory Board. 

* HONORS-The new 282,000-
square-foot building housing the 
Navy's Naval Training Systems Cen­
ter (NTSC) and the Army's Project 
Manager for Training Devices (PM 
TRADE) was dedicated in honor of 
the late Rear Adm. Luis de Florez on 
August 12. Located in Orlando, Fla., 
NTSC is the primary Navy center for 
research, development, test, and eval­
uation (ADT&E), acquisition, and lo­
gistics support of training systems. It 
also provides interservice coordina­
tion and training system support for 
the Army and Air Force. Admiral de 
Florez (1889-1962) is credited with 
convincing the Navy of the value of 
"synthetic training," or using simula­
tors, as a training aid. He was awarded 
the Legion of Merit and won the 1944 
Collier Trophy for his work. 

The fourth annual "Great Come­
backs" award, given by ConvaTec 
and the National Foundation for Ileitis 
and Colitis, was presented to Capt. 
George C. Vogt, an instructor pilot at 
Columbus AFB, Miss. In 1985, Cap­
tain Vogt was diagnosed as having ul­
cerative colitis, and he was operated 
on in the fall of 1986. He is the first Air 
Force pilot to return to flight status 
following a bout with inflammatory 
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bowel disease (IBD). After a mandato­
ry waiting period , he will probably re­
qualify to fly fighters. The award rec­
ognizes any Individual personal bat­
tle to overcome ostomy surgery or 
IBD and inspires others facing similar 
challenges. 

* DELIVERIES-The first produc­
tion Rockwell B-1 B was recently 
turned over to Strategic Air Com­
mand. It was flown from the Air Force 
Flight Test Center at Edwards AFB, 

The Customs Service 
awarded GE Government 
Services a $51.3 million 
contract recently for four 
aerostat systems for use in 
detecting low-flying aircraft 
and surface vessels sus­
pected of being used In 
drug smuggling. The 
595,000-cubic-foot aerostats 
are tethered to the ground 
and allowed to ascend to 
altitudes of 15,000 feet. With 
its L-88 radar system, an 
aerostat at that height can 
detect small aircraft at 
ranges of up to 200 ml/es. 
The aerostats will be 
moored at sites along the 
US's southwestern border 
and around the Caribbean. 

Calif., to Ellsworth AFB, S. D., where it 
will be used as a ground trainer for 
weapons loading. The aircraft was 
flown a total of 617 hours in a variety 
of tests at Edwards. Using the No. 1 
aircraft (which was greatly modified 
for flight test) for ground training will 
free one of Ellsworth's thirty-five op­
erational aircraft for training sorties 
or to stand alert. The Flight Test Cen­
ter will continue to fly the ninth and 
twenty-eighth B-1s built. In a related 
note, Maj. Ned Schoeck of the 319th 

/:~ 
, I '( ',tH ~ 

Refuting the myth that ostomy surgery means the end to an active and productive life, 
Capt. George Vogt is the first pilot In the Air Force to return to flight status after a bout 
with Inflammatory bowel disease. The fourth annual "Great Comebacks" award 
winner Is assigned to Columbus AFB, Miss. 
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Bomb Wing at Grand Forks AFB, 
N. D., recently became the first pilot 
to have flown more than 1,000 fllght 
hours in the B-1 B. 

Two improvements to the McDon­
nell Douglas F-4G "WIid Weasel" ra­
dar-suppression aircraft have re­
cently entered service. Air Force 
Systems Command's Aeronautical 
Systems Division at Wright-Patterson 
AFB, Ohio, accepted the first Weasel 
Attack Signal Processor (WASP), a 
new and better computer for the 
plane's AN/APR-38 Radar Homing 
and Warning (RHAW) system, on Au­
gust 3. The new computer has a pro­
cessing capability eight times that of 
its predecessor. Unisys is delivering 
150 of the computers under an $83 
million contract. 

The AN/ALQ-184 electronic coun­
termeasures (ECM) pod achieved ini­
tial operational capability (IOC) with 
the F-4Gs in early August. A signifi­
cant modernization of the AN/ALQ-
119 pod, the -184 increases effective 
radiated power, reduces ECM re­
sponse time, and improves reliability 
and maintainability. Raytheon is 
building 175 of the new pods. The 
"Wild Weasel" aircraft are assigned to 
the 37th Tactical Fighter Wing at 
George AFB, Calif. 

Capt. Mike "Bags" WIison of the 52d Tactical Fighter Wing at Spangdahlem AB, West 
Germany, recently became the 500th pilot to log 1,000 hours In the General Dynamics 
F-16. His milestone flight hour came on an F-4GIF-16C hunter-kl/le,; low-level training 
mission over Germany. 

* MILESTONES-According to re­
cently compiled statistics, the Air 
Force's fleet of 271 Lockheed C-141s 
(285 aircraft were built) has logged 
more than 8,000,000 flight hours. 
Multiplying that number by the 
plane's cruising speed of 500 mph re-

suits in a total of 4,000,000,000 miles 
flown, or the equivalent of 8,373 
round trips to the moon! One of the 
safest airlifters in history, the C-141s 
have an impressive history of military 
and humanitarian ·airl if t. Six Military 
Airlift Command wings fly C-141Bs, 
as do one Air National Guard and one 
Air Force Reserve wing. 

On August 17, for the first time 
ever, US and Soviet scientists to­
gether conducted an underground 
nuclear test. The eight-foot-tall can­
ister containing a hydrogen bomb 
was buried 2,020 feet under the Ne­
vada desert near the town of Mercury, 
and the hole was covered with layers 

The first Lockheed C-130H that wlll be converted Into a new AC-130U gunship was 
dellvered to Rockwell's North American Aviation plant In Palmdale, Callf., on July 28. 
The conversion process w/11 begin on October 1, and the aircraft's first fllght as a 
gunship Is scheduled for April 1990. Rockwell ls converting four C-130Hs to AC·130U 
standard. 
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of sand and epoxy and concrete 
plugs. Two sets of cables, one Soviet 
and one US, were installed in the can­
ister. By measuring the rate at which 
the cables were crushed, technicians 
measured the exact yield of the blast 
(thought to be in the 150-kiloton 
range). 

This test was conducted to improve 
methods of verifying the force of nu­
clear test explosions in both coun­
tries. US scientists were scheduled to 
monitor a Soviet nuclear test at Semi­
palatinsk in September. 

The Low-Altitude Navigation and 
Targeting Infrared for Night (LAN­
TIRN) test team at Edwards AFB, Cal­
if., recently flew Its 2,000th sortie with 
the two-pod system. Maj. Chris 
Glaeser and Col. Timothy 0. Westover 
crewed the F-16 that made the record 
flight. Testing with the Martin Mariet­
ta LANTIRN system began in 1983, 
and deployment to Luke AFB, Ariz., is 
scheduled to begin next year. LAN­
TIRN will be fitted to some 350 F-16s 
and all F-15E aircraft. 

The first Regional Equipment Op­
erator Training Site (REOTS) was re­
cently opened by Air Force Reserv­
ists at Dobbins AFB, near Atlanta, Ga. 
The one-week course at the school 
provides specialized wartime rapid 
runway repair training to active duty, 
Air National Guard, and Reserve tech­
nicians on the four major pieces of 
equipment essential to runway repair 
(excavator, bulldozer, grader, and 
loader). The concept, scenario, and 
lesson plans for REOTS took a year to 
develop. The school, the second of 
three runway repair training levels 
needed for technicians to be profi­
cient, has acquired twenty-three 
pieces of equipment valued at $1.9 
million. 
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Operations Squadron at Zaragoza, 
Spain, formally deactivated on Sep­
tember 30, bringing to an end the Bell 
UH-1 Huey helicopter's involvement 
with active-duty Air Force combat 
rescue. Detachment 9, which flew the 
twin-engine UH-1 N, was the last exist­
ing active Air Force light-lift helicop­
ter combat rescue unit. The unit com­
pleted flying activities on June 30. 

The 33d Aerospace Rescue and Recovery Squadron recently recorded the largest 
"save" In Its history. The HC-130N crew was (front row, left to right): Maj. Paul N. 
Smith, SSgt. Je" y A. George, SSgl. Larry W. Dukes, and SSgt. Michael E. McFee; (back 
row, left to right): 1st Lt. Brus D. Messinger, A1C Louis V. Dlstelwelg, Capt. Clay M. 
Griswold, Capt. John E. Long, TSgl. Je"y R. Dunphy, Sgt. Jeffery W. Johnston, A1C 
Martin R. Juarez, and Sgt. Douglas E. Priest. 

Col. C. Gordon Fullerton, now a 
test pilot for NASA at the Dryden 
Flight Research Facility at Edwards 
AFB, Calif. , retired from the Air Force 
on July 27. Assigned to the space pro­
gram in 1969, Colonel Fullerton pi­
loted the Space Shuttle Enterprise 
during approach and landing tests in 
1977. He was pilot of the Shuttle Co" 
lumbia on STS-3 in 1982 and com­
mander of Challenger on STS 51-F in 
1985. In addition to his other duties, 
he flies NASA's Shuttle-carrier air­
craft, a Boeing 747. 

Rear Adm. John D. Bulkeley, the 
last Navy admiral to see combat duty 
in World War 11, retired on August 31 
after fifty-five years of military service. 

The numbers are in, and the twenty­
four F-16Cs of the 17th Tactical Fight­
er Squadron at Shaw AFB, S. C., flew a 
record 1,077 sorties for a total of 
1,832.6 hours during the thirty-day 
Coronet Warrior II exercise. More 
than 550 people were involved with the 
exercise, which tested the adequacy 
of the F-16C war readiness spares kit 
(WRSK). A Dyna-metric computer 
model predicted that nine aircraft 
would be grounded at the end of the 
month, but only three ended up non­
flyable-a testimonial to the ground 
troops and the reliability of the air­
craft. The 1,077 sorties surpassed the 
number flown by the F-15Cs of the 
94th TFS at Langley AFB, Va., during 
Coronet Warrior I in 1987. 

The 33d Aerospace Rescue and 
Recovery Squadron at Kadena AB, 
Okinawa, Japan, recorded the 
largest "save" in its history on July 
15. While searching for the crew of a 
downed Navy T-39, the HC-130N crew, 
with an assist from the Western Pacif­
ic Rescue Coordination Center and 
Manila and Singapore air traffic con­
trollers, found a forty-five-foot, wood­
en, motor/sail craft dead in the water 
210 nautical miles south of Vietnam. 
Using the HC-130's ten radios, the 
crew contacted several ships in the 
area. Ninety minutes after spotting 
the boat, the British merchantman 
Osaka Bay rescued the sixty-three ref­
ugees on board. 

Detachment 9 of the 67th Special 
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October Anniversaries 

• Oatober 11-15, 1fl28: The German Graf Zeppelin (LZ-127) makes the first 
transoceanic voyage by an airship carrying paying passengers. The Graf Z~ppelin 
travels from Friedrichshafen to Lakehurst, N. J .. , In nearly 112 hours with twenty 
passengers and a c::rew <:>f thlrty-seveh. 

• October 14, 1938: Company test pilot Edward Elliot makes the first fligl}tof the 
Curliss~P-40 at Buf.falo, ~- Y. In production unlll 1944, almost141000 P-40,s would 
be built. First flight of the Dougl~s 7B (A-20) wouls be made twelve days later. 

• October 14, 19.43: Eighth Air Fo~ce c::onduets the seeond raid on the ball­
bearing factories at Sohweinfurt, Germany. As a result , the Germans wouid disperse 
their ball-bearing m.11nufapturlng, btlt cost o, the raid is hig,h-sixty of the 293 B-17s 
launched do not return, and 1,38 more are damaged. 

• October 31, 1943: Over New Georgia in the Solomons, a Chance-Vought F4U-2 
Corsair accomplishes the Navy's first suec::essfol radar-guided Interception. 

• October 15, 1948: Maj. Gen. William H. Tunner assumes c,ommand of the newly 
created Combined Airlift Task Force during the Berlin Alrlltt. 

• October 3, 1953: Navy LI. Gmdr. James B. Verdin establtshes anew world speed 
rec::ord of 753,4 mph in the Douglas XF41D-1-Skyray over the Salto.n Sea In California. 
This mark.s the first lime a jet-powered carrier plane has held the speed record. 

• Octaber 19, 1953: Asslstant Secretary of the Air Force Roger Lewis revea1s that 
Boeing S-52 bombers will cost approximately $3.6 milllon eaeh in production, b.ut 
the first four aircraft will cost about $20 million each to amortize the design, 
development, and tooling costs, Eaeh F-1SE df teday casts abeut $32 millien. 

• Octaber 1, 1958: The National Aeronautics and Space Admlnlstratloi, (NASA) fs 
officially established, repfacJng the termer Natlenal Ad1r:isory Committee for Aero­
nautics (NAOA). 

• October 17, 1·963: The first LGM-30A Minuteman I Operational Test L_aunch is 
carried out from Vandenberg AFB, Calif,. by a crew from Malmstrom AFB, Mont. The 
shot is a partial suc::cess: the reentry vehlc::le oversheets ti,e target. 

• Octobel' 11-22, 1968: Apollo-7, the first test mission following the dis.estrous 
Apo/lo-1 fire Is suc~e.ssfUlly carried out. Wally Schirra, Donn Eisele, and Walter 
Cunningt,am slay In earth orbit for ten days, twenty hours, and nine minutes. 

• October 211, 1968: With BIii Dana at the controls, the North American X-15 
makes the·type's 199th and final flight, completing teh years of fli~ht testing. 0n the 
last flight, the plane reaches a speed of Mach 5,04 and an al!llude of 250,000 feet. 

• October 25, 1983: "Operation Urgent Fury, ·• the resc::ue of American medic::al 
students in Grenada, begins. 
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A Medal of Honor recipient, Admiral 
Bulkeley first gained notoriety as the 
officer who safely evacuated Gen. 
Douglas MacArthur to Australia from 
the Philippines in 1942. For the past 
twenty-one years, he served as head 
of the Naval Board of Inspection and 
Survey. 

* NEWS NOTES-Military Airlift 
Command crews began transporting 
Canadian troops to the Middle East 
on August 15. The troops will be part 
of the United Nations peacekeeping 
force monitoring the cease-tire be­
tween Iran and Iraq. Air Force C-5s 
from Dover AFB, Del., and Travis AFB, 
Calif., are being used to airlift the Ca­
nadian army communications unit 
and its equipment from CFB Trenton, 
Ontario, directly to Iraq or to Turkey, 
where they will transfer to Canadian 
planes for the flight to Iran. 

As a result of the Radiation Ex­
posed Veterans Compensation Act, 
the Veterans Administration an­
nounced on August 4 that Eleanor 
Shumard, wife of the late Robert 
Shumard, would be receiving ser­
vice-related death benefits. Former 
Master Sergeant Shumard was a gun­
ner on the B-29 Enola Gay, which 
dropped the atomic bomb on Hiroshi­
ma in August 1945. He died of leuke­
mia in 1967. 

The new compensation act, which 
went into effect in May, allows veter­
ans or their survivors to claim service­
related benefits if the veteran was ex­
posed to radiation and suffered cer­
tain cancers within forty years of ex­
posure or certain types of leukemia 
within thirty years of exposure. Mrs. 
Shumard's benefits will be increased 
to approximately $665 a month. 

Navy Capt. Roger A. Burnett, the 
program manager for the Navy Ad­
vanced Tactical Fighter (NATF), was 
named a deputy in the Air Force's 
ATF System Program Office (SPO) at 
AFSC's Aeronautical Systems Divi­
sion at Wright-Patterson AFB, Ohio, 
on August 1. Under a 1986 Memo­
randum of Understanding, Captain 
Burnett will oversee the development 
of the preliminary system specifica­
tion for a carrier-suitable variant of 
the Air Force's ATF. The efforts of the 
ATF SPO and the NATF office will re­
sult in a joint source selection in 1991 
for full-scale development of a new 
fighter that will be used by both the 
Air Force and Navy. 

The efforts of cadets at the Air 
Force Academy in Colorado Springs, 
Colo., will keep Indigents in Boston a 
little warmer this winter. During two 
drives near the end of the last aca­
demic year, the cadets collected 8,000 
pounds of mostly civilian clothes and 
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Magazine Names New Assistant Managing Editor 

Francine Krasowska has joined the staff of A1R FoRcE Magazine as Assistant 
Managing Editor. She assumed her new position in August after spending most of 
the last five years with Robert A. Nathan Associates, an international economic and 
management consulting firm based in Washington, D. C. 

While there, Ms. Krasowska served as production coordinator and editor of the 
firm's proposals and reports. She interviewed, hired, and evaluated the word­
processing staff and supervised their training. She was also instrumental in the 
firm's computer system modernization. 

Ms. Krasowska has extensive editorial and word processing experience, having 
held positions with the Berlitz School, COMSAT, and Army Magazine. She also 
worked as a free-lance editor. She is familiar with many systems and keeps up on 
developments and innovations in word processing and desktop publishing. 

Born and reared in Geneva, Ohio, Ms. Krasowska is a 1983 honor graduate of The 
American University in Washington, D. C. 

prepared them for shipment on Au­
gust 28 on opportune airlift to Pease 
AFB, N. H. From there, three former 
cadets attending graduate school at 
Harvard-Us. Martha McSally, John 
Ullmen, and Jennifer Schwanz-will 
distribute the clothes in New 
Hampshire and Boston. This is the 
second year the Academy has under­
taken this project. 

In late July, President Reagan an­
nounced that the name of America's 
permanently manned space station 
will be Freedom. The winning choice 
was picked from among 700 names 
submitted for consideration. Free­
dom was chosen partly because it is 
easy to translate into Japanese and 
the languages of other countries that 
will be using the space station. 

A few days later, NASA announced 
that the new advanced solid-rocket 
motors (ASAM) for the Space Shuttle 
will be built in the government­
owned, contractor-operated plant in 
Yellow Creek, Miss., and tested at 
NASA's Stennis Space Center near 
Bay St. Louis, Miss. Contracts for 
ASRM will be awarded next year. Con­
tractors will also have the option of 
proposing other sites. 

Vikings traditionally traveled by 
boat. But "Hagar the Horrible," the 
comic-strip character created by art­
ist Dik Browne, will soon be traveling 
on a KC-135 tanker at Pease AFB, N. 
H. As part of SAC's nose-art program, 
Maj. Chris J. McWilliams, the 501 st 
Organizational Maintenance Squad­
ron commander, wrote Mr. Browne (a 

Senior Staff Changes 

PROMOTION: To be Lieutenant General: Robert P. McCoy. 

RETIREMENTS: UG Melvin F. Chubb, Jr.; M/G Lee V. Greer; B/G Albert L. Logan; UG 
Kenneth L. Peek, Jr. ; B/G Carmelita Schlmmenti; ANG B/G John A. Slifer; UG Robert D. 
Springer; B/G Gorham B. Stephenson; B/G Daniel A. Taylor, Jr.; 8/G Charles A. Vickery; 
M/G Bernard L. Weiss. 

CHANGES: M/G Harold N. Campbell, from Dep. Dir., DLA, Cameron Station, Va., toAss't 
DCS/L&E, Hq. USAF, Washington, D. C., replacing M/G Charles P. Skipton ... B/G Clifton 
C. Clark, Jr., from Dep. Dir., Ops., NMCC, J-3, OJCS, Washington , D. C., to DCS/O&R, Hq. 
ATC, Randolph AFB, Tex ., replacing B/G Jeffrey T. Ellis ... BIG Jeffrey T. Ellis, from DCS/ 
O&R, Hq. ATC, Randolph AFB, Tex., to Cmdt. , AFROTC, ATC, Maxwell AFB, Ala. , replacing 
BIG Ralph R. Rohatsch, Jr . . . . Col. (B/G selectee) Antonio Maldonado, from Chief, 
Strategic Ops. Div., J-3, OJCS, Washington, 0 . C., to Dep. Dir., Ops. , NMCC, J-3, OJCS, 
Washington, D. C., replacing B/G Clifton C. Clark, Jr. 

MIG (L/G selectee) Robert P. McCoy, from Cmdr., Ogden ALC, AFLC, Hill AFB, Utah, to 
Vlce-Cmdr., Hq. AFLC, Wright-Patterson AFB, Ohio, replacing UG Charles McCausland .. . 
B/G Ralph R. Rohatsch, Jr., from Cmdt. , AFROTC, ATC, Maxwell AFB, Ala., to Cmdr. , Hq. 
AFDW, Bolling AFB, D. C., replacing retiring B/G Edward N. Giddings . . . MIG Charles P. 
Skipton, from Ass't DCS/L&E, Hq. USAF, Washington , D. C., to Cmdr., Air Force Contract 
Mgmt. Div., AFSC, Kirtland AFB, N. M .• replacing retired MIG Bernard L. Weiss ... B/G W. 
John Soper, from Vice Cmdr., San Antonio ALC, AFLC, Kelly AFB, Tex., to DCS/log., Hq. 
ATC, Randoiph AFB, Tex., replacing retired B/G Daniel A. Taylor, Jr. ■ 
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Aeros ace World 

Sgt. Gary C. Cassidy, an administrative specialist with the 509th Organizational 
Maintenance Squadron at Pease AFB, N. H., paints part of the nose art on Valhalla 
Express. The design was drawn for the unit by cartoon/st Dlk Browne. Hagar the 
Ho"lble and the rest of his entourage wlll be finished when the KC-135 comes off 
alert status. 
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friend of the Major's father) for per­
mission to use the character. Mr. 
Browne not only gave permission but 
also drew two originals that will be 
used to finish painting the design on 
·Valhalla Express when the KC-135 
(62-3538) comes off alert. 

* DIED-Retired Brig. Gen. Harold 
R. Harris, the first person to bai I out of 
a disabled plane. Later Chief of Staff 
of Air Transport Command during 
World War 11, General Harris died July 
28 of pneumonia at Falmouth, Mass. 
He was ninety-two. 

On October 20, 1922, General Har­
ris became the first member of the 
Caterpillar Club, an organization of 
people whose lives have been saved 
by a parachute, when he had to jump 
from a crippled Loening monoplane 
over Dayton, Ohio. After flying bomb­
ers in World War I, he became a test 
pilot and chief of the Flight Test Sec­
tion at McCook Field in Dayton. At 
one time he held thirteen speed, en­
durance, and altitude records. He re­
signed his commission in 1926, but 
was recalled in 1942. Between the 
wars anrl aftP.r World War II, he 
worked for a variety of commerical 
aviation firms, including a stint as Se­
nior Vice President of Pan American­
Grace (Panagra) Airlines. 

Retired Marine Brig. Gen. James 
Patrick Sinnott Devereux, who com­
manded the 400-man Marine garrison 
on Wake Island in December 1941. He 
died August 5 of pneumonia at a hos­
pice in Baltimore, Md., at the age of 
eighty-five. 

His handful of defenders success­
fully held off the Japanese invasion of 
Wake Island for nearly two weeks and, 
in the process, downed at least twen­
ty-one aircraft, sank two destroyers 
and a submarine, and damaged eight 
other ships. When asked if there was 
anything he needed, he allegedly re­
plied, "Send us more Japs!" Finally 
forced to surrender by overwhelming 
Japanese forces, he was sent to the 
Hakodate prison camp. After the war, 
he was awarded the Navy Cross. He 
later served four terms in the House of 
Representatives, bred horses, and did 
volunteer work. 

Anatoly Levchenko, Soviet test pi­
lot and cosmonaut closely associated 
with the Soviet space shuttle, of a 
brain tumor August 8. He was forty­
seven. Last December, he was part of 
a three-man crew launched to relieve 
the crew aboard the Soviet Mir space 
station. He spent a week in orbit and, 
immediately upon his return, piloted a 
plane from Kazakhstan to Moscow as 
part of a shuttle experiment. ■ 
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TI high-density power supplies; 
less equals inore. 

VHSIC components ... Surface mount 
packaging ... DoD reliability and supportability 
requirements - These advanced, evolving attributes 
are driving the requirements for high-performance 
Line Replaceable Modules (LRM) for the weapons 
systems of the 1990's. 

Texas Instruments responded to these high­
performance LRM requirements by developing an 
innovative power supply solution, one that will 
match the new computer/processor modules' role in 
future systems. 

The result - a new product family of military­
qualified high-density power supply SEM-E LRM's 
that meets tomorrow's performance and logistical 
requirements today. ~ lv"!""""fto 

TI high-density power supplies will 
give you: 
■ Ten times the power density of 

conventional power supplies 
■ Five times less weight 
■ 80-85% efficiency 

01-0748-881 
©1988 TI 

• MTBF of 25,000 hours at worst case conditions as 
in Airborne Uninhabited Fighter (A UF) 

A decentralized power supply concept, using Line 
Replaceable Modules, lets you physically locate the 
power supply within centimeters of the load cards. 
The built-in test circuits allow in-flight operating 
status reporting. And surface-mount packaging, with 
standard military-qualified components, means 
increased producibility through automated 
manufacturing processes. 

Space, weight, reliability, supportability - all 
critical factors in your power supply requirements. TI 
high-density power supplies meet tomorrow's VHSIC­
class electronics system requirements - Today. 

Texas Instruments Incorporated 
Advanced Military Power Supplies 
P.O. Box 655012 MIS 16 
Dallas, Texas 75265 

Telephone 2141995-ITEXAS ♦ 
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The alliance is not in a crisis yet, but 
leaders are choosing their steps with 
great care to preserve unity. 

New Fissures in 
NATO 

ABOUT to turn forty, the Atlantic 
Alliance is laboring to preserve 

what its creation so vividly drama­
tized: unity against Soviet power. 

A review of the forces that the 
North Atlantic Treaty Organization 
is now facing points to a troubling 
conclusion. 

The conclusion is that America 
and its West European partners 
confront an unprecedented chal­
lenge to the integrity of the military 
alliance. 

On one crucial issue after an­
other, the US is plunging into con­
tentious debate with its allies-on 
building up conventional forces, 
bolstering nuclear deterrence, and 
reshaping NATO' power structure. 

While disagreement has ever 
been NATO's fate, the discord to­
day is viewed as different from any 
since its founding in 1949. 

It reflects fundamental shifts in 
the strategic bedrock. The percep­
tion-not the reality-of the sever­
ity of the Soviet threat is waning at 
the same time that Europe's politi­
cal weight relative to that of the US 
has soared. 

Thus Europe is less convinced of 
a need to come to terms with its 
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security guarantor and demands a 
larger voice in NATO policymak­
ing. 

What's more, the discord in­
volves an issue that goes to the core 
of NATO-countering Soviet 
power. Western nations increasingly 
disagree about how, where, and 
even with what weapons this must 
be done. 

Many officers express worry 
about what these underlying cur­
rents might produce. In the words of 
Gen. William Kirk, head of US Air 
Forces in Europe (USAFE) and 
wartime air commander in NATO's 
Central Region, "I think that we are 
at a crossroads. I think we are in 
very critical times in NATO. And I 
think we need to be very careful 
with the next few steps that we take 
to shape the direction we go." 

If NATO takes a wrong turn, he 
adds, "then we'll see the Alliance 
start to break up"-not right away, 
but eventually. 

Neither General Kirk nor many 
others write off NATO. Far from it. 
The consensus holds that the allies 
have strong incentives to try to stick 
together in light of Europe's reliance 
on Washington for its ultimate secu-

BY ROBERT S. DUDNEY 
SENIOR EDITOR 

lwo issues on NATO's front burner: 
Butldlng up conventional forces and 

reshaping the alllance's power 
structure. Here, an MBB Bo-105 

helicopter, equipped for tank-fighting, 
swoops down on a West German 

Leopard II main battle tank. 
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rity and in light of the vast US eco­
nomic stake in the continent. 

Whatever the long-term outcome, 
Allied Command Europe is sure to 
remain unsettled until NATO forges 
a new political consensus. 

What is forcing Alliance troubles 
out into the open is a combination of 
glaring conventional force weak­
ness relative to the Warsaw Pact and 
an onrushing obsolescence of its nu­
clear deterrent, plus fear of a break­
down in Alliance management. 

In the cold light of the US-Soviet 
Intermediate-range Nuclear Forces 
(INF) agreement, which will strip 
Western Europe of America's prime 
theater nuclear forces by 1991, mili­
tary men discern an urgent need for 
a compensating buildup of conven­
tional power (see "Why NATO 
Needs a Conventional Defense," by 
John T. Correll, August '87 issue, 
p. 38). 

Differences on Defense Policy 
The need to plug the conventional 

gaps, far from unifying the Alliance, 
has revealed sharp differences on 
defense policy. 

The allies exhibit a marked reluc­
tance to support the Reagan Admin­
istration's proposition to embark on 
significant, immediate strengthen­
ing of NATO's force offighters, mis­
siles, tanks, and other nonnuclear 
arms. Most West European allies 
agree in principle with the plan, but 
they manifest scant inclination or 
ability to execute it. 

Three major factors are cited by 
experts to explain the lack of a ma­
jor European response so far to the 
US effort. 

One is the startling success of a 
Soviet peace offensive aimed at re­
casting Russia's image from menace 
to benign neighbor. 

NATO officials report that, with­
out reversing or even slowing force 
deployments against NATO Eu­
rope, the Kremlin under Soviet 
leader Mikhail S. Gorbachev has 
succeeded in convincing large seg­
ments of public opinion that the 
danger of Soviet power is remote. 

In fact, maintains General Kirk, 
the most remarkable feature of the 
political landscape in Western Eu­
rope today is the "growing percep­
tion by the average citizen on the 
street" of a declining Soviet threat. 

"Gorbachev has made many, 
many inroads in the public affairs 
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business this last year," he reports, 
"and he has endeared himself [ to the 
West] considerably. You see that 
bubbling up here in Europe." 

While the authenticity of the new 
Soviet image is open to dispute, the 
reality of its anesthetizing effect is 
not. 

"In the face of a sophisticated So­
viet peace offensive," warns De­
fense Secretary Frank Carlucci, it is 
now that much harder for NATO's 
governments "to overcome the nat­
ural reluctance of its constituent 
democracies to devote increased re­
sources to defense." 

The second factor causing Euro­
pean unease about conventional 
force proposals centers on pivotal 
domestic economic and political 
factors. 

Alliance officials report that Eu­
ropean nations are loath to embrace 
the financial and social burdens of 
fielding conventional forces on a 
larger scale. 

They note that entrenched de­
mands of European welfare pro­
grams, coupled with slack econom­
ic growth and high joblessness, 
make diversion of more economic 
resources to defense politically dif­
ficult. 

In addition, NATO experts say 
that demographic patterns on the 
continent foreshadow a steep de­
cline in numbers of draft-age 
males-in West Germany, especial­
ly. The imputed "social costs" of 
expanding or extending the draft to 
alleviate this are seen as consider­
able. 

As a consequence, experts con­
clude that the commitment of eco­
nomic or human resources to a 
signficant buildup is probably not in 
the cards. 

Finally, the possible strategic im­
plication of conventional force ex­
pansion is a third factor and one that 
is giving European governments 
great pause. 

All too apparent in Europe is the 
widespread concern that embracing 
strong conventional military forces 
may suggest unwillingness to use 
nuclear weapons-thus calling into 
doubt the heart of Alliance deter­
rent strategy and increasing the risk 
of Soviet aggression. 

Aggravating the problem is Pen­
tagon emphasis on weapons of ob­
vious "warfighting" rather than 
"deterrent" value. 

Not Up to the Task 
Against this backdrop, Western 

Europe in word and deed conveys 
the impression that it may not be up 
to the task of putting its part of the 
NATO conventional house in order. 

Experts note that the allies are 
making slow progress toward meet­
ing goals for individual nations set 
forth in the 1985 NATO Conven­
tional Defense Improvements Pro­
gram, which proposes solutions to 
critical NATO gaps in air defense, 
mobilization, reinforcement, and 
other areas. 

The problem is evident in plans 
for countering future Soviet air op­
erations, viewed by NATO as one of 
its highest priorities. 

Expansion of West European air 
defense is not likely. One recent 
NATO counterair force-structure 
study, for example, notes that the 
Alliance-for a "reasonable" three 
percent annual increase for five 
years in national air force budgets­
could realize an increase of twenty­
five percent in air-to-ground and 
multirole fighter capability, seventy 
percent in air-to-air capability, and 
seventy-three percent in electronic 
warfare capability. 

What is the likelihood that the Eu­
ropean nations will pursue a pro­
gram such as this? The answer, says 
a seasoned Alliance observer, is "no 
chance" at all. "The one thing we're 
sure about is that there won't be any 
money for anything other than a 
bare minimum of modernization." 

In virtually every major defense 
area, the story is much the same, 
from armor forces to artillery to 
naval units. 

Even some approved plans are 
being scaled back. Economically 
strapped Belgium, for example, is at 
pains to abandon its plan to buy and 
deploy advanced Patriot surface-to­
air missile units and will even dis­
mantle existing Nike Hercules units 
by 1990-two years early-to save 
money. 

Result: Critical gaps in air de­
fense of English Channel ports. 

Similar forces are threatening to 
undermine NATO's high-profile 
plan to develop the NATO Identifi­
cation System, a technical scheme 
that aims for a common identifica­
tion, friend-or-foe capability on its 
warplanes. 

The system would be critical to 
helping Western pilots sorr things 
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out in the confused early days of war 
when as many as 8,000 combat air­
craft would be in action. The danger 
of "fratricide" among allies is high. 

All is not bleak. NATO officers 
point to an Alliance-wide move to 
upgrade its eighteen E-3 Airborne 
Warning and Control System 
(AWACS) planes. Britain and 
France also are buying AWACS 
from the US. There are other gains. 

But in most areas-for example, 
production of the airborne weapons 
and missiles to underpin NATO's in­
novative Follow-On Forces Attack 
concept-only the most modest 
progress can be discerned. 

To put the matter in proper con­
text, however, NATO officers­
Americans included-hasten to 
make this point: The United States 
itself is not immune to forces work­
ing against a conventional buildup. 
They note that, after suffering a $33 
billion reduction in its proposed 
1989 budget, and with more aus­
terity ahead, the Pentagon will be 
hard-pressed to hold on to its own 
programs. 

At risk for the Air Force may be 
the proposed scale and pace of pro­
duction of the F-15E fighter, AIM-
120 Advanced Medium-Range Air­
to-Air Missiles, and E-8 Joint 
STARS targeting aircraft, to name 
but a few items critical for European 
defense. 

Tinkering at the Margins 
Nor are there plans to increase 
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the 93,600 USAF personnel now in 
the European theater or to do much 
more than tinker at the margins of 
the Air Force's 700 in-place aircraft 
and thirty-seven tactical squadrons. 

That, however, may only serve to 
aggravate US perceptions of Euro­
pean foot-dragging. The assessment 
of strategic-affairs analysts is that 
differences over how to proceed on 
the conventional front has the mak­
ings of a serious dispute. 

A senior allied military officer in 
Europe concludes: "Post-INF, 

USAF presence in Eu­
rope is a vital part of 
NATO's force struc­
ture, but pressure is 
building in some 
countries for a re­
duced US compo­
nent. USAFE boasts 
some 93,600 people 
and 700 in-place air­
craft, such as this 
F-16C from Ramstein 
AB, Germany. Shorts 
C-23A Sherpa Is part 
of the European Dis­
tribution System. 

[there is a need for] a transition to [a 
situation] where conventional 
weapons become dominant. Are we 
really willing to step up to that big­
ger conventional weapon capabili­
ty? I don't know. Not doing so could 
lead, in my view, to a fracturing of 
the Alliance." 

Just as conventional force weak­
ness has exposed major strains be­
tween the United States and West­
ern Europe, decline in NATO's 
theater nuclear deterrent poses a 
similar long-term challenge to unity. 

NATO Is greatly outnumbered In conventional weaponry. especially ground forces and 
equipment. Armor will be crucial In any future conflict with the Soviet Union, as It was 
In the World Wars. Here, US M60 Patton tanks rumble over the German countryside 
during a recent Reforge, exercise. 
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Washington and its allies are in­
creasingly at odds over this funda­
mental problem for Alliance de­
fense. At issue is how to update and 
modify the stockpile of nuclear 
arms in Europe to enable it to con­
tinue serving as the backbone of de­
terrence. 

Today, Western Europe is home 
to 4,600 nuclear weapons-missile 
warheads, bombs, artillery shells, 
and special types. 

Some 400 of NATO's premier 
arms-all US Pershing II ballistic 
and BGM-109 Ground-Launched 
Cruise Missiles-are headed for the 
scrap heap under INF Treaty provi­
sions. The nuclear remnant, more­
over, is showing its age. 

In the face of this, however, 
NATO's Western European mem-

hers display sharp doubts about 
Washington's promotion of a two­
pronged plan aimed at revitalizing 
the armory. There is no official op­
position to either of the tracks--0n 
the one hand, modernization of 
older systems and, on the other, re­
deployment of some. In practice, 
however, there is great agonizing 
about how quickly to follow through 
on either thrust. 
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The sources of the European di­
vergence from the Washington line 
on this matter are many and varied, 
but a handful are viewed as basic. 

NATO experts point first to the 
persistence of a social phenomenon 
termed "nuclear neuralgia "-fear of 
and contempt for all things nuclear. 
While America itself is not immune, 
the strongest and most virulent 
form of antinuclear sentiment exists 
in Europe. · 

European politicians thus are act­
ing with great caution for fear of 
revitalizing the continent's fear­
some antinuclear protests. 

European critics raise a strategic 
question-the utility of nuclear 
"warfighting" capability in NATO 
strategy. The relatively short range 
of the weapons, they assert, makes 

The Intermediate­
range Nuclear Forces 
Treaty will force NATO 
to begin modernizing 
the remainder of Its 
nuclear arsenal. Eu­
ropeans fear that the 
loss of missiles /Ike 
this Pershing II will 
weaken the US deter­
rent, but express anx­
iety about deploying 
new US weapons. 

US plans smack more of a prepara­
tion for nuclear combat than of de­
te rre nc e, with Europe as bat­
tleground. 

Finally, there is the arms-control 
factor. West Europeans, analysts re­
port, see greater benefit in the arms­
control process than does Washing- • 
ton. They are loath to risk future 
talks by appearing to circumvent 
INF Treaty provisions. 

Taken together, these factors are 
setting the stage for a multiplicity of 
irritations, large and small, about 
the pace and scope of nuclear coop­
eration. 

Evidence of Friction 
The most worrisome evidence of 

friction is to be found in Washing­
ton's nuclear relationship with Ger­
many-more so given Bonn's pre­
eminent position in US strategic 
calculations. 

The conservative West German 
coalition, under Federal Chancellor 
Helmut Kohl, is taking what is 
widely viewed as a standoffish posi­
tion on US calls for nuclear modern­
ization, despite Washington's vig­
orous drive to implement the so­
called "Montebello decisions." 

At Montebello, Canada, in 1983, 
defense ministers concluded that 
NATO could take the popular step 
of eliminating 1,400 nuclear weap­
ons if-and only if-it kept the re­
mainder modern. The 1,400 nuclear 
weapons are long gone, but the 
other side of the agreement is in­
creasingly up for grabs. 

The issue of Lance missile mod­
ernization lies at the heart of the 
West German standoff with Wash­
ington. 

Bonn has been wavering. It ar­
gues that the basis of its agreement 
to allow introduction of a replace­
ment for Lance-a shorter-range 
missile found mostly in Germany­
has changed in light of the 1987 INF 
Treaty. 

It notes that, well before the trea­
ty was hammered out, it put Wash­
ington on notice not to go beyond 
the "first zero"-the elimination of 
longer-range theater missiles-and 
include a "second zero" aimed at 
t11kine; ont missiles of a medium, 
500- to 1,000-kilometer range. 

Bonn's point was that eliminating 
all but the shortest-range missiles, 
usable only on German soil, would 
be politically intolerable and spark 
German political calls for a "third 
zero," abolition of Lance as well. 

Now, in the wake of US accep­
tance of the second "zero" as well as 
the first, German warnings are 
starting to look uncomfortably 
acute. 

All signs are that Chancellor Kohl 
is under domestic political pressure 
to back down on the Lance upgrade. 
At the high-level "Wehrkunde" 
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("Defense Information") Confer­
ence of NATO experts last March 
and in the interim, the German lead­
er advanced the idea that Lance 
modernization should be linked to 
new talks on reducing their num­
bers. 

NATO officials insist that Ger­
man fear of "singularization" is far­
fetched, given the presence in Ger­
many of troops from seven allies 
and the existence of atomic weap­
ons elsewhere on the continent. 

But they recognize that West Ger­
many's proximity to Soviet power 
infuses it with a special anxiety de­
serving of great patience. 

The case is succinctly put by 
Gen. Eberhard Bimler, a senior Ger­
man Air Force officer and a Deputy 
Supreme Allied Commander of 
NATO forces: "We should be fair 
enough to try to understand the man 
down at the corner in Frankfurt, and 
how he feels when he says, 'The 
threat is only 150 kilometers away, 
and it will all be on my head.'" 

However justifiable, West Ger­
many's stance is troublesome-not 
only for the US, but for other NATO 
nations. Great Britain and France, 
in particular, back Washington's 
position that NATO at present has 
no need of more nuclear "zeros" 
and that talks on short-range nu­
clear missiles should be shelved un­
til progress is made in talks aimed at 
reducing Warsaw Pact conventional 
forces. 

Coming to a Head 
The issue appears to be coming 

rapidly to a head. The Supreme Al­
lied Commander in Europe, Gen. 
John Galvin, USA, has nearly com­
pleted a Nuclear Weapons Require­
ment Study critical to the outcome. 

In the study, which is dubbed 
"NWRS-88," General Galvin will 
set forth his military judgment on 
the number of weapons he requires 
for the next ten years, plus specific 
recommendations on moderniza­
tion. 

Reaffirmation of a need for a 
Lance replacement is a certainty. 
General Galvin adds, however, that 
this study will take the position that 
this improved weapon, if deployed, 
would make possible a "significant" 
new reduction in nuclear forces on 
German soil. 

This, say Alliance experts, would 
strengthen Kohl's hand for neu-
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tralizing Germany's potent anti­
nuclear and arms-control lobbies. 

"Right now they say it is not the 
time to make the decision, today," 
notes General Bimler. "But soon it 
will be; not in 1988, but next year, 
the decision has to come up." 

He adds: "I have no doubt that 
Bonn will stay with the Alliance on 
this." Others, such as General Kirk, 
certainly hope there is no third zero 
in store. "I can't imagine that we 
would get to that," says he. "If we 
go to a third zero, then we are vastly 
outgunm:<l, outmanned, outranged, 
outequipped, and out-everything­
else." 

The political danger is even 
worse. The possibility-admittedly 
very remote-is that the US would 
be increasingly reluctant to main­
tain troops in Europe without pro­
tection of tactical nuclear missiles. 

The German response on the 
Lance issue, while important in its 
own right, is also raising anxieties 
about its ripple effect. Outside West 
Germany, there is only slightly 
more enthusiasm for what Washing­
ton considers essential nuclear im­
provements. German equivocation 
may be stimulating antinuclear sen­
timent throughout Europe. 

The allies also exhibit great cau­
tion in restructuring nuclear forces 
in light of the looming loss of Ameri­
can theater weapons under INF by 
redeploying additional US forces 
forward. 

Currently, F-111 aircraft are de­
ployed at two bases in Britain. Addi­
tional aircraft of this type are based 
in the US. These could be re­
deployed to Europe . Other pro­
posals entail the reallocation of sea­
based ballistic and cruise missiles or 
B-52 bombers. 

The European allies appear to be 
in no rush, if the outcome of their 
April meeting of defense ministers 
in Brussels is any indication. While 
taking note of the various nuclear 
proposals, officials say, the body ar­
rived at no specific policy decisions. 
It indicated that NATO should take 
a deliberate, step-by-step approach. 

"There's no signed blank check 
from NATO saying there will be de­
ployment of this, that, or the other 
once the systems are developed," 
comments one Alliance observer. 
"It is all very nebulous." 

Bonn is under Soviet-and East 
German-pressure to forsake the 

Lance. In addition, Moscow is vig­
orously promoting the claim-with 
some success-that any steps what­
ever to strengthen NATO nuclear 
forces amounts to circumvention of 
the INF Treaty provisions. 

Thus, say NATO officials, the 
challenge for the Alliance comes 
down to this: How to counter Euro­
pean political forces that threaten to 
place NATO on a "slippery slope" 
toward eventual denuclearization of 
the continent? 

The Stakes Are Immense 
The immense stakes for the Al­

liance, as it struggles to keep this 
problem within bounds and devise 
an adequate solution, are summed 
up bluntly by former Assistant De­
fense Secretary Richard Perle: 

"Denuclearization would leave 
the Western Alliance without any 
plausible defense. I don't know how 
we could in good conscience leave 
325,000 American troops in Europe 
hopelessly unprotected." 

The forty-year-old political struc­
ture that is grappling with these con­
troversies is itself increasingly con­
troversial-and a source of trans­
atlantic tension in its own right. 

Washington's current dominance 
of Alliance policymaking, born of 
its preeminent contribution to West­
ern defense in the postwar era, has 
existed ever since NATO's forma­
tion, even as the fourteen-member 
European side of NATO has grown 
in stature. 

Now, say NATO observers, there 
exists a strong sense, on both sides 
of the Atlantic, that the old system 
has grown not only outdated but 
perilous. Even so, the need to re­
shape NATO has become a source 
of tension in the Alliance. 

Western Europe is resisting the 
US notion that it should pay for 
greater policymaking influence by 
first shouldering a bigger share of 
the defense burden. The allies, 
while agreeing that more effort is 
desirable, are bent on asserting 
themselves in advance. 

Fueling Western Europe's sense 
of strong assertiveness on Alliance 
affairs, Western experts report, are 
a number of fundamental elements. 

One is a far-reaching shift in the 
superpower strategic balance. The 
dramatic buildup of Soviet military 
power has left the US at parity in 
strategic arms and in an inferior 
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position in most categories of con­
ventional forces-particularly in 
the European theater. 

As a consequence, the Europe­
ans display less confidence in the 
credibility of the US military um­
brella and more willingness to try to 
impose their own security views to 
protect European interests. 

A second factor is a shift of the 
political center of gravity within the 
Alliance itself. 

In military terms, Western Eu­
rope is no longer a dwarf to the 
American giant. In fact, notes a re­
cent Pentagon study, Western Eu­
rope maintains 3,500,000 personnel 
on active duty, compared to 2, 100,-
000 for the US. In a war, the allies 
would provide sixty percent of 
NATO ground combat power and 
fifty percent of NATO's air combat 
power. Britain and France also 
maintain sizable nuclear forces. 

In economic terms, Western Eu­
rope's combined $3 trillion output 
matches that of the Soviet Union 
and rivals the prowess of the United 
States itself. The spectacular long­
term growth of Europe's economic 
strength not only increases its sense 
of prestige but feeds a desire to cap­
ture a larger share of the defense 
market. 

NATO officers say this reality be­
came most glaringly apparent in Eu­
rope's rejection of Pentagon calls 
for NATO to purchase a version of 
the US F/A-18 (the so-called Hornet 
2000) warplane. Instead, West Ger­
many, Britain, Italy, and Spain held 
firm on plans to build their four­
nation Eurofighter. 

Increasingly Annoyed 
Whatever the validity of the Euro­

pean view, Americans-especially 
members of Congress-appear in­
creasingly annoyed by what they 
take to be blatant "free riding" on 
the part of the allies and the per­
ceived unwillingness of the allies to 
do much about it. 

US displeasure was signaled un­
mistakably in recent remarks from 
Deputy Defense Secretary William 
H. Taft IV. He pointed out to a Eu­
ropean audience that "increased in­
fluence means assuming an in­
creased share of the risks and 
responsibilities within the Al­
liance." 

Washington has long promoted 
more equitable burden-sharing in 
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the Alliance. The idea has been that 
West Europeans should contribute 
more to their own defense while 
leaving Alliance leadership to the 
us. 

Progress, however, is not satisfac­
tory by American standards. 

The most recent American cal­
culation of the relative defense bur­
den shows that, while the US con­
tinues to invest nearly six percent of 
its Gross National Product in de­
fense, the comparable figure for 
Western Europe is far lower-about 
3.7 percent. 

Adding to the American sense of 
grievance is the fact that some al­
lies-such as Spain and Greece­
are less willing to tolerate sizable 
US forces on their soil, while oth­
ers, such as Portugal, demand high­
er amounts of assistance in return 
for their cooperation. 

There is no obvious solution to 
the conflict. Against the backdrop 
of US unhappiness, Western Euro­
pean nations give faint signals that 
they are ready to pursue an alter­
native to the status quo. 

They are demonstrating a revival 
of interest in cooperation on de­
fense and even integration of certain 
European defense functions. 

The movement to form a "Euro­
pean Pillar'' of NATO, comparable 
to the "American Pillar," is not a 
new idea in the West. But the cur­
rent effort may actually bring some 
concrete results. 

The reason is that France, long 
the maverick of the Alliance, is fi­
nally showing a readiness to cooper­
ate with other Western European 
nations. 

France's steps toward bilateral 
cooperation with Europe's two key 
powers-Germany and Britain­
have raised eyebrows. 

• West Germany. Plans for an in­
tegrated French-German infantry 
brigade numbering 4,200 men are 
moving forward. It is to be opera­
tional next year and deployed in 
West Germany. Command of the 
unit will alternate between French 
and German generals. The brigade 
falls outside the NATO military 
structure. 

Though small, the brigade carries 
heavy symbolic meaning for Eu­
rope. For one thing, say analysts, it 
will reestablish a French role in the 
forward defense of NATO. 

Kohl speaks of the brigade as the 

basis for a future European Army­
a statement that must be taken skep­
tically on the basis of the record. 
But it does seem likely to anchor 
West Germany more firmly in the 
Western camp. 

• Britain. Over the past year, 
France has been holding extensive 
discussions with Britain on expand­
ing bilateral defense ties. Since 
these nations are Western Europe's 
only independent nuclear powers, 
cooperative ventures focus pri­
marily on nuclear-arms issues. But 
the talks have covered the entire se­
curity relationship. 

Paris already has proposed a plan 
to work jointly on a new air­
launched nuclear missile. And an 
Anglo-French effort is under way to 
coordinate overhaul schedules for 
French and British ballistic missile 
submarine fleets. 

In the conventional field-and 
despite its position outside the 
NATO military command-France 
has agreed to allow the use of its 
ports and roads for reinforcement of 
British troops in Germany in war­
time. 

In the cases of both Germany and 
Britain, analysts are quick to make 
this point: What is important is not 
the size of the French moves, which 
is modest, but the fact that France is 
moving at all. 

There are, however, limits to 
France's willingness to cooperate 
with its rivals. Paris's eagerness to 
promote the "European Pillar" does 
not mean it will return to the NATO 
command structure. 

The problems of building a Euro­
pean Pillar are sizable. Even tough­
er-and more dangerous-prob­
lems would come in trying to devise 
a true power-sharing arrangement 
with the US. 

The major problem in the view of 
Alliance observers is that Washing­
ton, finding a stronger, more inte­
grated, and more independent 
Western Europe, might also find the 
incentive or rationale for reducing, 
or even eliminating, its military 
presence in Europe. 

The situation as yet is far from a 
crisis. But the fissures within 
NATO confront the Atlantic part­
ners with a formidable foreign pol­
icy challenge: How to reverse a drift 
toward disunity in military affairs 
that could turn into a destructive 
midlife crisis. ■ 
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Two developments-the East Asian 
economic boom and the growing 
importance of the USSR's long eastern 
flank--create both risks and 
opportunities for the United States. 

Imperatives 
of the Pacific 

Frontier 
SOMETHING of a new strategic 

frontier, offering the US major 
opportunities mixed with sizable 
risks is opening up on the far side of 
the Pacific. 

Asia's vast Far Eastern rim no 
longer takes a secondary place in 
uperpower a sessments. The re­

gion has been steadily gaining on 
We tern Europe and the Middle 
East in importance. 

Now there is conviction that the 
Far East, long a sideshow in the So­
viet-American rivalry, has become 
a front-rank commitment as well as 
a pressure point to be exploited by 
the United States. 

"There was, in the past, a feeling 
that we were in a bit of a 'Camp 
Swampy' over here," observes Maj. 
Gen. Michael Kerby, Vice Com­
mander in Chief of Pacific Air 
Forces (PACAF), from its head­
quarters in Hawaii. "Now, that has 
disappeared." 

Transforming traditional percep­
tions of the Pacific region are two 
developments that have gathered 
force throughout the decade. 

One is the spectacular East Asian 
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economic boom that looms ever 
larger in America's view of its politi­
cal future. As the Kremlin pursues a 
major buildup in the Pacific, Wash­
ington's role in the defense of this 
vital region assumes new signifi­
cance. 

The second factor is a controver­
sial shift of strategic thought. In cal­
culations of how to protect its inter­
ests elsewhere in the world, US 
attention focuses increasingly on 
Russia's long Pacific flank. 

Military men assert that the abili­
ty to open a "front" in that area can 
help deter or defeat Soviet aggres­
sion in Europe. 

The sum of these factors, in the 
view of former Secretary of the 
Navy James H. Webb, is that the 
United States is "becoming increas­
ingly tied to Asia, and it is imper­
ative that we match those ties with 
the military capability to protect our 
interests." 

The implications of this develop­
ment for US security policy, say 
many strategic affairs analysts, are 
becoming clear even now. 

• In military terms, the Pacific 

BY ROBERT S. DUDNEY 
SENIOR EDITOR 

The vastness of the Pacific offers unique 
opportunities as well as considerable 

risks. To counter the Soviets In the area, 
the US counts on support from allies 

such as Australia. These Australian 
Mirages and US RF-4s from Kadena AB, 

Japan, take part In a recent Cope 
Thunder exercise. 
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Far East seems destined to exert a 
stronger claim on US forces, weap­
ons, and budgets and leave a far 
deeper imprint on worldwide de­
fense planning. 

• In diplomatic terms, coopera­
tion with allies and friends-in par­
ticular, Japan-on forces, bases, in­
telligence-gathering, logistics, 
trade, and investment is bound to 
become even more critical. 

The Pacific rim has already been 
transformed into a vital American 
interest on par with any other area. 

Asia's Economic Emergence 
At the heart of this phenomenon 

lies Asia's economic emergence 
during the 1980s. While no one min­
imizes the US stake in either West­
ern Europe or the Mideast, the Far 
East is seen as the pivot of Amer­
ica's long-term economic future. 

In sharp contrast with the slug­
gish economic performance of US 
allies in Europe, nearly every Far 
Eastern nation is enjoying dramatic 
and overpowering growth, emerging 
as a major potential market. 

Attention at present focuses on 
Japan, South Korea, Singapore, 
Hong Kong, and Taiwan. Even the 
less-developed economies in Indo­
nesia, Malaysia, and the like are 
showing new vigor. 

In a class by itself is the long-term 
economic potential of a moderniz­
ing China, with a largely untapped 
market of one billion. 

For the US, the rising affluence 
and dynamism of the Pacific rim 
have fueled a major economic re­
orientation. By a big margin, two­
way transpacific trade now sur­
passes trade with Western Europe. 

In 1987, US-Asia commerce to­
taled a staggering $257 billion-thir­
ty-five percent of the US world to­
tal. That dwarfs US business with 
any other global region, including 
Europe with twenty-one percent. 

There is pain, too, as Pacific na­
tions have proved to be tough com­
petitors, piling up huge trade sur­
pluses. This, however, is widely 
viewed as a transitory phenomenon 
that nations will adjust to in time. 

In light of the nation's mushroom­
ing economic stake in the Pacific 
rim, US officers and diplomats 
maintain that expansion of the US 
security role is inevitable. 

Heavy US military involvement 
in the region is not new. In fact, five 
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of Washington's eight military secu­
rity treaties are with Far East na­
tions-Japan, South Korea, the 
Philippines, Thailand, and Aus­
tralia. 

In reality, says a Pacific military 
officer, the United States until re­
cently evinced "a fairly myopic 
view in the Pacific"-that is, Wash­
ington tended to focus not on Soviet 
power but on a succession of small­
er, local threats. 

After the end of the US war with 
Vietnam, he says, "most of the 
focus in the Pacific was on the Kore­
an peninsula, and most of that was 
on the immediate threat to the 
north." Lacking, he adds, was a 
sense of "the importance of the Pa­
cific theater, period." 

That attitude is fading fast. US 
military assumptions are being 
transformed by Russian pursuit of a 
Far East arms buildup that has pro­
pelled Moscow toward the top rank 
of Pacific powers. 

In what General Kerby describes 
as "a very deliberate, smart, and 
calculated strategy," the Soviet 
Union has gone far beyond its ear­
lier, limited garrison force to con­
struct a "rather remarkable" sea 
and air presence, posing a serious 
challenge to US and allied interests. 

Soviet Far East Buildup 
The problem, as it is viewed at US 

Pacific Command (PACOM) head­
quarters in Hawaii, is not so much 
Soviet land power. The ferocious 
Sino-Soviet feuding in the 1960s 
triggered a huge Far East buildup of 
the Red Army, and most of the 
USSR's fifty-seven divisions there 
remain tied down on the Chinese 
border. 

Rather, it is the Soviet capability 
to project air- and seapower over 
long distances that now preoccupies 
most American planners. 

This is a relatively new phenome­
non, intensified, say most experts, 
by the two-sided restoration of dip­
lomatic relations in the late 1970s 
between the US and China, on the 
one hand, and Japan and China, on 
the other. The perceived develop­
ment of a Washington-Beijing­
Tokyo confederation fueled Soviet 
fears. 

The result: Between 1980 and 
1988, Moscow has put in place the 
means to attack not only China but 
also US and allied forces in an arc 

stretching from Alaska and the 
Aleutians in the north down through 
Japan and South Korea to the Phil­
ippines in the south, and far out to 
sea as well. 

In terms of naval power, the Sovi­
et Pacific Fleet is shedding its coast­
al-defense focus to become a blue­
ocean warfighter. 

US Navy Adm. Ronald Hays, the 
recently retired commander of 
American forces in the Pacific, esti­
mates Soviet fleet strength at more 
than 300 major combatants, an in­
crease of one-third since 1975. 

More important than numbers is 
the quality of the new warships. 
These include two small V/STOL 
carriers, the Kirov-class nuclear­
powered guided-missile cruiser, and 
two new classes of guided-missile 
destroyers. 

Of greatest concern, the Pacific is 
now home to some 120 Soviet cruise 
missile and torpedo attack subs, 
among them the stealthy, extremely 
quiet Akula boat. 

Equally impressive has been the 
emergence of Soviet airpower. 
PACAF officers point out that Sovi­
et Pacific air forces, now estimated 
to total some 2,000 combat aircraft, 
boast virtually all the newest and 
most modern Soviet aircraft. With 
MiG-31 Foxhound and Su-27 
Flanker fighters on hand, the inter­
ceptor force has come far. 

The greatest threat, however, is 
posed by Soviet medium- and long­
range offensive aviation. US intelli­
gence concludes that more than 200 
advanced Su-24 Fencer fighter­
bombers-the USSR 's answer to 
the USAF F-111-are now de­
ployed in the Pacific area. 

Long-range striking forces in­
clude all Soviet Bear-G bombers, 
plus a significant number of Bear­
Rs armed with AS-15 air-to-surface 
missiles. Dozens of Backfire bomb­
ers are assigned to naval aviation. 

All told, say PACAF intelligence 
officers, the Soviet capability to de­
liver ordnance with aircraft has in­
creased fourfold since 1980, and no 
letup is in sight. 

"Five or six years ago," notes one 
military officer in the Pacific, 
"PACAF would have described So­
viet tacair power in Northeast Asia 
as primarily defensive in nature. 
But now, they have an obvious of­
fensive capability. We believe that 
it's an intentional move." 
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The implications are many and 
uniformly troubling. The Soviets 
have been observed using their 
Bear-H bombers with AS-15 cruise 
missiles to simulate strikes against 
Alaska. Shorter-legged Bear-Gs un­
dertake mock attacks against US fa­
cilities and naval vessels throughout 
Far Eastern areas. There are coordi­
nated naval and air tactical opera­
tions. 

Overall, concludes a military 
planner, "We perceive that the Sovi­
et threat has increased a great deal. 
We see a more active role for our 
forces simply because of the Soviet 
ability to project power." 

Keeping Perspective 
Worrisome as the Soviet buildup 

is, strategic affairs analysts say it 
should be kept in perspective. 

Few believe that the Soviet Union 
has overtaken the United States as 
the preeminent Pacific power. Ana­
lysts maintain that the US, with its 
long tradition of seapower and com­
bat aviation, enjoys a natural advan­
tage over Moscow in the Pacific 
arena's sea and air environment. 

That conclusion is underscored 
by Admiral Hays himself, who flatly 
asserts that "a net assessment of the 
Pacific theater favors us." 

A prime source of American con­
fidence these days is the clear supe­
riority of the US Pacific Fleet. With 
more than 300 major warships-half 
the entire US Navy-the fleet is at 
no disadvantage to the Russians in 
numbers. For sheer firepower and 
quality of its weapons, moreover, 
the US Navy far outclasses its Sovi­
et competitor. 

The Soviet Navy, for example, 
can deploy nothing comparable to 
the seven big-deck aircraft carriers, 
with their multipurpose air wings, 
that the US could deploy to the Pa­
cific in a major crisis. US attack 
submarines still are superior in 
combat capability. 

Equally impressive are the five 
tactical fighter wings of Pacific Air 
Forces. With only 275 combat air­
craft, the force is not large, but it 
would weigh heavily in the balance 
of any major shooting war in the Far 
East. 

The Soviet air forces have noth­
ing to match the modem, sophisti­
cated F-15C interceptors and F-16C 
multirole fighters, all of which have 
taken on upgraded avionics and 
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Japan is a linchpin In almost every scenario foreseen for the Pacific area. Here, two 
members of a US rifle squad maneuver through the snow in northern Honshu during a 
Northwind exercise. Northwlnd is held annually to improve Interoperability with the 
Japan Ground Self-Defense Force. 

weapon systems. Better US pilots 
and more realistic training are 
viewed as an additional edge. 

All five wings, two each in Japan 
and South Korea and one in the 
Philippines, are strategically lo­
cated on the Pacific rim, giving them 
fast response capability. In fact, 
these wings represent Washington's 
most responsive and flexible power 
in the region. 

The US Fifth Air Force, with 
14,000 personnel manning and 
maintaining two wings at three ma­
jor US installations in Japan, rates 
as the makeweight of the fighter 
fleet. Largest of the three numbered 
US air forces in the Pacific, the Fifth 
can call on two squadrons of hard­
hitting F-16C multirole fighters 
based at Misawa AB in northern Ja­
pan, three squadrons of F-15C air­
superiority fighters at Kadena AB 
on Okinawa, southern Japan, and a 
squadron of RF-4C reconnaissance 
craft. 

In South Korea, the US Seventh 
Air Force, with 10,000 personnel at 
five major installations, deploys two 
full squadrons of F-16Cs for inter­
diction, two squadrons of F-4s, and 
a squadron of tank-killing A- lOs. 

Rounding out the PACAF force is 
the US Thirteenth Air Force, head­
quartered at Clark AB in the Philip­
pines. Its 8,000 Air Force personnel 
are responsible for two squadrons 
of F-4s, one performing the Wild 
Weasel radar-suppression mission, 

the other in the air-to-ground role. 
Backing up the tactical fighters is 

a formidable force not directly as­
signed to PACAF. Other major Air 
Force commands control about 
one-third of the 60,000-strong Air 
Force complement that is in the Pa­
cific. 

Tactical Air Command, for exam­
ple, flies some of its E-3 Airborne 
Warning and Control System sentry 
planes out of Japan to support the 
theater in its entirety. Similarly, the 
Strategic Air Command has authori­
ty over SAC B-52 heavy bombers 
assigned to Andersen AFB on 
Guam. Military Airlift Command 
keeps its C-141 and C-5 airlifter 
crews in constant motion through­
out the Pacific region. 

All signs are that the US forces 
have kept pace, at least, with Soviet 
technological advances. That seems 
destined to continue. 

Big Steps Forward 
For PACAF, the biggest step for­

ward in the next few years will be 
introduction of advanced F-l5E 
multimission fighters into the Pacif­
ic. At present, PACAF is scheduled 
to receive significant numbers of the 
F-15E, a potent new version that 
will be equipped to carry out long­
range interdiction while losing little 
of the F-15's prowess in air-to-air 
combat. The aircraft is expected to 
add greatly to PACAF's ground-at­
tack capabilities. 
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Apart from their receipt of ad­
vanced fighters, the combat wings 
in the next few years will start field­
ing the AIM-120 AMRAAM and the 
LANTIRN (Low-Altitude Naviga­
tion and Targeting Infrared for 
Night) ground attack system. 

In the Navy, recent years have 
brought introduction of modern sys­
tems such as the Ticonderoga-class 
Aegis air defense cruiser, the F/ A-18 
strike fighter, the Tomahawk land 
attack cruise missile, two battle­
ships, and more destroyers. 

In PACOM's relatively small con­
tingent of forward-deployed land 
forces-two Army divisions, one in 
South Korea and one in Hawaii, and 
a Marine Expeditionary Force on 
Okinawa-both firepower and mo­
bility have been improved. 

Apart from the contribution made 
by US national forces, the Pacific 
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military equation includes another 
factor that tends to favor the United 
States. This is the air, sea, and land 
forces of major allies. 

Though frequently criticized as a 
piker on defense, Japan is ap­
plauded by military officers for hav­
ing come far in a very short time, 
especially in airpower. 

The Japanese Air Self-Defense 
Force, formed around ninety-six 
Mitsubishi-assembled F-15Js, to­
day can put aloft more combat air­
craft than the US has permanently 
based in Japan, Korea, and the Phil­
ippines combined. 

Similarly, Japan's Maritime Self­
Defense Force has more than twice 
as many destroyer-type ships, crit­
ical for antisubmarine warfare, as 
the US Seventh Fleet that patrols 
the Western Pacific. 

South Korea, too, can discharge 
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With nnty 275 combat 
aircraft In five tactical 
tighter wings, 
PACAF's force is not 
large, but It would 
play a big rote in any 
shooting war in the 
Far East. During a 
Cope Thunder exer­
cise, SSgt. Jeffrey 
Rogers from the 18th 
Tactical Fighter Wing 
at Kadena AB, Japan, 
works on an AIM-9 
Sidewinder air-to-air 
missile. 

major military power with its pro­
fessional and highly trained force of 
615,000. Primarily oriented to land 
combat, Seoul is now improving its 
air arm and has taken on most of the 
local air defense burden. 

Other allies, such as the Philip­
pines and Australia, make more 
modest but still important contribu­
tions to regional defense. 

Offsetting these factors, ome­
what, are the huge militaries of So­
viet allies Vietnam and North 
Korea. 

China studiously maintains its in­
dependence of both superpowers in 
pursuit of its own interests. How­
ever: Beijing's primitive but vast 
armed forces sharply limit Soviet 
options in the Far East while impos­
ing few constraints 011 US freedom 
of maneuver in the most critical 
areas. 

All in all, in Admiral Hays's as­
sessment, the United States at pres­
ent finds itself in an "adequate" 
position to defend its vital interests 
in the Pacific rim from Soviet and 
Soviet-backed military challenges. 

He warns that Washington will be 
compelled to work harder in years 
ahead to mainlain a favorable stra­
tegic position in a region that al­
rt!au y is uf critical, and increasing, 
importance. 

It is not only the perceived Soviet 
menace to growing American inter­
ests in the Far East that is attracting 
the attention of Pentagon military 
planners to the Pacific rim. 

The region is now taking on added 
importance in American eyes for a 
second, and most ironic, reason. It 
is this: The enormous, thinly popu­
lated Pacific flank of the Soviet 
Union itself, though it is the site of 
formidable military power, has in­
creasingly come to be viewed as 
something of a Soviet Achilles' 
heel-not in the Pacific but thou­
sands of miles away in Europe or the 
Middle East. 

The USSR's use of its preponder­
ance of forces in those regions, mili­
tary leaders insist, can be deterred 
or diluted by US willingness, and 
demonstrated capability, to launch a 
devastating air and sea offensive 
aimed at opening a second front in 
the Soviet Far East. 

Thus, US power in the Pacific is 
viewed as having military utility that 
goes far beyond narrow, theater-de­
fense considerations. 
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Under this theory, the Soviet 
Union would seek at some point in 
wartime to shift surplus land and air 
forces westward from the Far East 
to overwhelm NATO defenders in a 
decisive European battle . 

The idea now is that, by intensify­
ing Moscow's insecurities about its 
sensitive eastern border, the US 
could prevent the Kremlin from 
transferring forces to the European 
battle. Instead, the thinking goes, 
the Soviet Union would opt to keep 
them in place, and perhaps even be 
compelled to reinforce its Far East 
frontier with European units. 

In this view, destruction of Soviet 
forces arrayed against the Pacific 
theater would represent an ancillary 
benefit. 

"Horizontal Escalation" 
This concept of "horizontal esca­

lation" is not new. It has been devel­
oping since the mid-1970s, pri­
marily within the US Navy. Military 
men, however, are more outspoken 
than ever in their support of it , at 
least in the Pacific. 

Typical of the comments of many 
officers is this explanation from 
General Kerby: 

"Our first responsibility is to de­
ter aggression. If the National Com­
mand Authorities approve our par­
ticipation, the best contribution that 
can be made in the Pacific theater, 
should the war begin in the Europe-

The US Navy's role In the Pacific is unquestioned. More than 300 warships-half of the 
US armada-are stationed In the Pacific theater. With seven carriers available to 
operate in that area, the Navy's reach Is very long. These F-14 Tomcats are part of 
VF-41 aboard the USS Nimitz (CVN-68). 

an theater, is to tie down Soviet 
forces deployed in the Far East, to 
prevent their redeployment to the 
European front. It gives us the ca­
pability to take some pressure off of 
Europe." 

In short, the idea would be to 
make certain that the Soviet Union 
would not be able to ignore a threat 
in its Eastern region. 

As many see it, the question of 
who opens the second front is of 
purely academic interest, given 

what they view as the likelihood of 
Soviet attack worldwide. 

Others aren't so sure. Some offi­
cers can find little incentive for the 
Soviet Union to strike first in the 
Pacific. Whatever the pros and cons 
on this specific issue, this much is 
beyond dispute: Senior US military 
officers today consider direct US 
escalation of this form a legitimate , 
seriqus option in wartime, and they 
are training their forces according­
ly. 

"A major portion of our work 
here," reports an Air Force officer 
in the Pacific, "is to fix those 
[Soviet] forces here in this theater 
so that they can't be used to aug­
ment the Western European front. 
That's a kind of cornerstone of our 
strategy here in the Pacific theater." 

Naval officers report that the no­
tion of employing the Navy as a stra­
tegic counterweight to Soviet mili­
tary power in Europe has become 
an even more crucial element in US 
naval strategy. 

In assessing the plan, experts cite 
three fundamental and deep-seated 
Soviet concerns that US military 
planners seek to manipulate. 

The growing economic power of the Far East is another reason for the area's 
Increasing strategic Importance. No tonger viewed as a "sideshow," Far East political 
and economic factors affecting missions In the Pacific call for more training. Here, 
Austral/an and US pllots are briefed before a Cope Thunder sortie. 

• The Chinese Giant: Russians 
are only too aware that China has 
never relinquished its territorial 
claim to parts of Soviet Siberia that 
lie just across the border between 
the two nations. Still primitive, but 
potentially rich, Siberia might yet 
be put under Chinese pressure-
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particularly in a conflict that results 
in destruction of much local Soviet 
military power. 

• Insecure Borders: In addition to 
its worries about a resurgent China, 
Moscow is viewed as harboring ma­
jor concerns about the general secu­
rity of its frontiers. "Why else 
would they keep half of their mari­
time forces deployed to the Pacif­
ic?" asks an American planner. "If 
we go in there and bomb Vladivos­
tok and cruise three miles off their 
coasts at will, then we have made 
them naked and vulnerable." 

• Strategic Vulnerability: The So­
viet Union knows that its fleet of 
strategic missile-firing submarines 
(SSBNs) are put at risk by the US 
Navy's superior antisubmarine war­
fare capability. What's more, the 
Navy states explicitly that it would 
target Soviet SSBNs in the Far 
Eastern Sea of Okhotsk and try to 
sink them as quickly as possible. 
This type of close-in undersea cam­
paign, pressed hard enough, could 
deprive Moscow of part of its strate­
gic reserve force. 

"I would want the risk of an un­
predictable and creative US mili­
tary attack to be a factor in the Sovi­
et planner's mind, yes," acknowl­
edges a Pacific officer. "I would love 
it if a Soviet planner were agonizing 
over this prior to committing ag­
gression." 

Controversial Strategy 
The concept of horizontal escala­

tion is controversial. Some claim 
that such an operation would lead to 
a rapid escalation of conflict, im­
pede diplomatic efforts to bring the 
war to a close , and perhaps lead to 
nuclear confrontation, to name but 
a few of the charges critics raise. 

Most serious, however, are ques­
tions about whether horizontal es­
calation would prove effective in a 
military sense. Analysts cite three 
imponderables . 

First, they ask, could the United 
States induce its Far Eastern allies 
to provide the support that would be 
crucial to success? 

Sustained, effective air and sea 
attack against the Soviet flank is 
considered inconceivable without 
the assistance of Japan, the Philip­
pines, and China, the first two for 
logistical help and the third as a po­
litical counterweight to Soviet land 
power. China's response-support-
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ive, neutral, or hostile toward the 
US-could well be the decisive fac­
tor in Soviet calculations. 

The biggest question mark is Ja­
pan, a nation whose constitution 
permits only tightly constrained de­
fensive actions. "The Japanese have 
to play logistically," maintains one 
US planner. "If they don't , then 
we're in a world of hurt." 

In the face of what would surely 
be intense Soviet pressure in a 
crisis, would Tokyo stand behind 
Washington? Or would it buckle un­
der Soviet threats? Reports one Pa­
cific analyst: "It comes up in a lot of 
the exercises that we run .... 
There is a lot of feeling among some 
that they wouldn't give us permis­
sion to act. There are others who 
say they would be very supportive." 

Second, would US forces actu­
ally be able to inflict a painful defeat 
on Soviet forces in the Far East? 

Implicit in the strategy, say mili­
tary men, is a belief in local Ameri­
can military superiority. While that 
is probably true in the Pacific gener­
ally, the doubt increases as US at­
tacks move closer to Soviet territo­
ry. 

Likely targets are heavily de­
fended. Experts note that there are 
three big naval bases in the Eastern 
USSR-Vladivostok and Soviet­
skaya Gavan on the Sea of Japan and 
a third, Petropavlovsk, on the Kam­
chatka peninsula. All are sur­
rounded by extremely dense rings 
of air and sea defenses that are cer­
tain to pose formidable dangers for 
ships and aircraft. 

Finally, some critics question 
whether even a successful cam­
paign is likely to have the desired 
effect on Soviet force deployment 
decisions. Strategic analyst John 
Mearsheimer put it this way in the 
journal International Security : 
"The Soviets could afford to absorb 
a temporary beating in the Far East 
while they were rolling up NATO's 
forces in Central Europe. A setback 
on the periphery would not weaken 
their European effort in any mean­
ingful way, and later they could 
move massive force to deal with 
problems on their periphery." 

Amid all the controversy, Pacific 
officers hasten to make a point that 
is often overlooked. Far from being 
a reckless and unsound dogma, 
such war-widening attacks are con­
sidered options that would only be 

put into play under workable cir­
cumstances. 

"But we 've got to work on it and 
train on it," concludes a Pacific 
planner. 

Overall, the rising strategic im­
portance of the Pacific, in its own 
right and as part of US global strat­
egy, presents Washington with a 
challenge in several areas. 

In military terms, say experts, the 
US will have to find a way to augment 
its Pacific forces to cope, in the fu­
ture, with what shapes up as a perma­
nent and growing Soviet presence. 

For example, the Pacific Com­
mander's so-called "Integrated Pri­
ority List," a classified summary of 
defense priorities, outlines a broad 
array of requirements in the near 
future. They include better antisub­
marine-warfare capability, im­
proved area air defense of the re­
gion, and long-range strike aircraft. 
On the latter score, Pacific military 
leaders continue to press for assign­
ment of F-111 long-range interdic­
tion aircraft. 

Apart from better weapons , the 
Pacific Command has need of better 
staying power-munitions stock­
piles, war reserve spares, and the 
like. 

In light of current budget aus­
terity, analysts note, finding the 
funds for such improvements will be 
increasingly difficult, as will any 
possible shift of US assets from 
other parts of the world to the Pacif­
ic. 

In diplomatic terms, the chal­
lenge appears even stiffer. All too 
apparent is the growing political and 
economic conflict between Wash­
ington and its key Pacific allies. Ten­
sion with Manila, for example, is 
raising severe questions about con­
tinued US naval and air access to 
the key Subic Bay naval base and 
Clark AB in the Philippines ( see 
also "Bases in Jeopardy," by Jed C. 
Snyder, onp. 64 of this issue). Wash­
ington's efforts to persuade such 
economically powerful allies as Ja­
pan and South Korea to assume a 
larger share of the common defense 
rapidly are also viewed as politically 
difficult. 

Finding solutions to these prob­
lems, however, is regarded as a ne­
cessity if the US is to exploit the 
possibilities and minimize the risks 
now emerging on the Pacific fron­
tier. ■ 
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Our forward air bases in Europe have 
become plump targets. The Air Force is 
looking at new ways to defend them, 
ride out an attack, and get back into 
action. 

Fighting Under 
Attack 
AMERICAN air bases in Vietnam 

were harassed periodically by 
sapper raids and mortar fire. During 
the Tet offensive of 1968, Tan Son 
Nhut and Bien Hoa stood off enemy 
ground forces attacking in battalion 
strength. That was the worst of it , 
though, and even the Tet attacks 
were limited affairs, lasting less 
than a day. 

Until recently, the Air Force did 
not worry much about operating 
from bases that were under all-out 
attack. There was some concern 
about forward locations in Ger­
many, but those installations, too , 
were relatively secure. Before the 
era of the Su-24 Fencer and other 
late-model weapon systems, Soviet 
forces did not have the range or the 
accuracy to mount a serious deep­
interdiction threat. 

For a combination of reasons­
including the longer reach of Soviet 
airpower-the Air Force has begun 
to think a great deal about the vul­
nerability of its bases. More than 
anything else, it was a 1985 exercise 
called "Salty Demo" that riveted of­
ficial attention on the problem. 

Salty Demo ran for two weeks at 
Spangdahlem AB, Germany, and 
simulated a bombing attack of mod­
erate severity on the installation. 
Planners calculated the toll that 
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NATO interceptors and missiles 
would take on the Soviet bombers 
and what those that got through 
would be able to do to the base. 
"Damaged" signs were hung on 
buildings and equipment that were 
struck in the simulation. "Casual­
ties" were taken out of action. Util­
ities lost in the scenario were no 
longer available for use in the exer­
cise. For a special bit of realism, 
twelve craters were opened in the 
Spangdahlem alternate launch run­
way with explosives. 

The results were a sobering dem­
onstration of the synergistic chaos 
that ensues when everything goes 
wrong at the same time . Thirty-one 
percent of the base's personnel were 
casualties, half of them killed and 
nearly a third of the wounded un­
able to return to duty. There was 
considerable destruction and heavy 
damage to aircraft, vehicles, build­
ings, communications, and power 
and systems. 

In the simulations, fires burned 
all over, and unexploded ordnance 
lay about everywhere. It was diffi­
cult to assess the damage accu­
rately. Repair teams were short­
handed and in some cases did not 
have the equipment and supplies 
they needed. The runway craters 
were a bigger problem than had 

The Salty Demo exercise at 
Spangdahlem (above) created 
explosions in more ways than one. It 
delivered the message, loud and clear, 
that the air base, ground equipment, 
and such people as MSgt. Larry Dixon 
and SSgt. Fermin Zollo of the civil 
engineers (right) are first-string 
members of the combat team. 
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been expected. Unlike clean-dug 
holes, they were jagged and sur­
rounded by buckling. Chunks of de­
bris had caused secondary damage. 

The Lesson Sinks In 
To address the shortcomings that 

Salty Demo revealed, the Air Force 
intensified its Air Base Operability 
program and intends to improve the 
ability of its combat bases to defend 
themselves, ride out an attack, re­
cover from it, and get back into ac­
tion. 

Air Base Operability sections are 
being formed, all the way from the 
Air Staff down to bases in the Euro­
pean and Pacific combat theaters. 
New equipment is in development. 
Initiatives include such active and 
passive defenses as camouflage, 
concealment, deception, hardening 
and protection of facilities, ex­
plosive ordnance disposal, and the 
training of base personnel to aug­
ment the security police, civil engi­
neers, and firefighters in an emer­
gency. At a recent Air Base Op­
erability roundtable put on by 
AFA's Aerospace Education Foun­
dation, Tidal W. McCoy, Assistant 
Secretary of the Air Force for Read­
iness Support, said the priority of 
this problem has progressed from 
"urgent" to "critical." 

The most significant change may 
be in the thinking of leaders and 
planners. Many of them now talk 
about "fighting the air base," a con­
cept that regards the installation as a 

warfighting asset akin to a weapon 
system instead of as incidental real 
estate. The new thinking also recon­
siders traditional assumptions 
about how war in Europe might un­
fold. 

The war may be five days old be­
fore the United State.s is aware that 
it has begun, Richard L. Kuiper of 
PSC, Inc., a former US air attache 
in Moscow, told the roundtable au­
dience. The opening step of the con­
flict could be introduction of biolog­
ical or chemical substances into the 
water supply. Maj. Gen. George E. 
Ellis, USAF's Director of Engineer­
ing and Services, agreed. He said 
that bases generally pipe in their 
water from the outside community 
and may not know if enemy agents 
have tampered with it. 

Soviet Spetznaz commando 
forces would put additional pres­
sures on base defenses early in the 
fighting. 

Mr. McCoy said there is growing 
opinion that the Soviets may em­
ploy airpower in the move-and­
shoot style of Red artillery. Fixed 
facilities at Soviet air bases are aus­
tere, but tactical units are long on 
portable equipment and big trucks. 
This suggests their intention to keep 
moving the air base setup around, 
both for survivability and for opera­
tional advantage, as the attack pro­
ceeds. 

"They plan on using our bases," 
Mr. McCoy said. "They don't really 
want to destroy them." 

Increasingly, the Air Force trains the way It would have to fight In wartime. This 
Includes the sweaty realism of uncomfortable chemical suits. E1Cerclse scenarios 
cover what happens on the ground as well as in the air. 

52 

"Worst Case" in Perspective 
At the same time, Mr. McCoy and 

other Air Force leaders point out 
that the Soviets stand little chance 
of delivering the full blow that 
"worst-case" estimates, taken in 
isolation, might predict. By con­
centrating their air strikes, sabo­
tage, commando raids, and other 
measures, they could probably 
bring selected air bases to their 
knees. But wreaking sudden devas­
tation on the entire theater would be 
much tougher. 

"We don't operate one base-we 
operate a series of bases," Lt. Gen. 
Michael J. Dugan, USAF Deputy 
Chief of Staff for Plans and Opera­
tions, said at the roundtable. "I'm 
not ready to give the Soviets credit 
for getting away with all this against 
the whole system of bases." 

Moreover, the Soviets would pay 
in lost efficiency if they used shoot­
and-run tactics. "Their modem air­
planes look like ours, are equipped 
like ours, and have to be maintained 
like ours," General Dugan said. 
This equipment requires care "that 
you're not going to get by hauling it 
through the woods. They certainly 
aren't going to get many sorties a 
day." The aircraft "will be difficult 
to find, but they won't be nearly so 
well defended if they have them out 
in these remote areas and move 
them around. The most difficult 
[targets] to attack are the well-de­
fended main operating bases," he 
said. 

Assuming the Soviets did take the 
base-hopping approach, US aircraft 
would probably focus the coun­
ternW1ck on fuel supplies, infra­
structure, and other targets whose 
luss would inhibit operations, no 
matter where the enemy is based or 
how many enemy airpianes survive. 

The Air Force's Air Base Op­
erability objectives group into four 
categories: defending the bases, 
surviving the attack, recovering 
from it, and restoring capability to 
generate sorties in the aftermath. 

Both the US and its European al­
li~~ hnve been working hard to im• 
prove their air defenses. The Soviet 
attack would have to penetrate an 
upgraded and layered system of in­
terceptor aircraft, surface-to-air 
missiles, and antiaircraft guns. The 
bases will also be better prepared in 
the future for local defense. 

"We must make certain that all of 
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Innovation 

WE MAKE HOUSE CALLS. 
As with any maintenance program, the 

bulk of the time spent on a down plane is 
spent in diagnosis. 

That's why Sanders' automated test sys­
tems are invaluable. Completely automatic 
and programmable, these units can cut 
diagnostic time down to minutes. Like a pri­
vate robotic physician, they can even be 
programmed to analyze the idiosyncrasies 

of individual aircraft: fighters, bombers, 
transports, and helicopters. 

Used in a regimen of preventative main­
tenance, our test systems can run an air­
craft's defensive systems through a complete 
range of simulated threats on the flight line, 
in the hangar or at depot levels. 

The benefit is self-evident: full mission 
readiness. 

~Sanders 
A Lockheed Company 
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Department of Defense and the I.R.S. 
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The repair-and-recovery job, as brought to light in Salty Demo, was bigger than 
expected. The exercise also underscored that the primary response specialists-such 
as firefighters, security policemen, and civil engineers-must be augmented in their 
efforts to defend the base and put it back into operation after an attack. 

our airmen are prepared to contrib­
ute to base recovery after an air at­
tack and to defense of the base dur­
ing ground attack," Mr. McCoy said 
earlier this year at an APA Sympo­
sium. "We cannot afford to have the 
sortie generators standing around 
watching while fifty civil engineers 
fill holes in the runway or 150 secu­
rity policemen repel a Spetznaz as­
sault." 

The bases will be better able to 
discover and track commando infil­
trators when they get new sensors, 
now being developed. Some of these 
will be tested this year during the 
big Reforger exercise. "They've got 
visual lookers, sound lookers, heat 
lookers, and radar lookers," a head­
quarters officer in Europe says. 
"It's a whole integrated package." 

Survival and Recovery 
The number of casualties in Salty 

Demo made it clear that "you've got 
to get to a place for protection-not 
just jump in the woods and hide," 
says a planner working the problem. 
The Air Base Operability program 
envisions "defensive construction" 
of facilities, making them less vul­
nerable to chemical, biological, and 
bombing attack. This includes the 
Survivable Collective Protection 
System-dormitories sunk into the 
ground and covered with dirt and 
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grass. Each will allow about eighty 
people to rest and sleep between 
shifts of damage-repair duty. Some 
of these bunkers will be specially 
outfitted for medical care. 

Communications and power lines 
will be more protected and routed 
away from the most likely areas for 
an enemy attack. This should in­
crease the probability that base ser­
vices essential to air operations will 
be available. 

New chemical masks, with im­
proved visibility and filters that are 
easier to replace, are being issued. 
Unfortunately, chemical suits are 
still as uncomfortable as ever. Plan­
ners say that protective clothing of 
the future will bring some relief. 

The camouflage, concealment, 
and deception effort will seek to 
confuse the enemy with fake land­
ing strips, dummy airplanes, net­
ting, smoke, phony electronic sig­
nals, runways painted in earth 
tones, and other decoys. These 
measures would not pass a close in­
spection, but may fool a pilot rolling 
in fast after a long, hard ride 
through fire and flak. The Air Force 
conducted some tests and found 
that ten times out of fifteen, pilots 
went after decoy aircraft instead of 
the real ones. 

Today, the damage-control teams 
sent out after an attack to survey the 

base would report back by radio, a 
clumsy, trying process for people in 
chemical suits. The new way, now 
being tried, will be to punch num­
bers into handheld computers that 
contain a grid of the base and prefor­
matted messages. This will be faster 
and much easier for the survey 
teams and has another advantage as 
well. The report goes to the com­
mand post in a data burst, which 
will be difficult for the enemy to 
monitor or jam. 

Submunitions and unexploded 
ordnance would be strewn about in 
profusion after an attack. If disaster 
teams try to dispose of them one by 
one, giving them extensive individ­
ual attention, the job will consume 
too much time. Bases are receiving 
vehicles called ORACLEs (Ord­
nance Rapid Area Clearance). 
These are bulldozers with protected 
crew cabs and hardened blades. 
They push munitions off the runway 
so repairs can begin. An improve­
ment, the MARV/SMUD (Mobile 
Armored Reconnaissance Vehicle/ 
Standoff Munitions Disrupter) is on 
the way. The Air Force plans to buy 
more than 200 of these tank-like ve­
hicles. Each mounts a .SO-caliber 
machine gun that can detonate big 
bombs and unexploded ordnance. 

Recovery efforts also include 
rapid runway repair-with big, pre­
cast concrete blocks that can be 
stockpiled or used as parking lots in 
peacetime-improved firefighting 
techniques, and better medical pre­
paredness. Repair teams have new 
kits with the tools and materials 
they need-another change stimu­
lated by Salty Demo. 

Runway repair teams are getting 
more adept at their art, but planners 
still want every base to have alter­
nate launch and recovery surfaces 
for backup. With portable equip­
ment, aircraft could work from nu­
merous "gas and go" sites in Eu­
rope. Tactical units have been ex­
ploring a variety of ways to taxi, 
tow, or haul aircraft to fields and 
strips that will do in a pinch. 

The Air Force thinks it is on the 
road to improved air base op­
erability and that hereafter it will be 
in better shape to handle a disrup­
tion like Salty Demo. The test 
comes in 1991, when a followup ex­
ercise called "Constant Demo" is 
scheduled to happen at Bitburg AB, 
Germany. ■ 
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THE PLAN to establish an inte­
grated European market in 1992 

has captured the attention of busi­
nesses on the continent. But on this 
side of the Atlantic, US companies 
are just beginning to understand its 
significance-and its implications 
for the way they do business. 

While some US multinational 
companies are closely tracking the 
European Community's moves to­
ward establishing a single, integrat­
ed market aimed at taking on the 
United States and Japan, few US 
defense and aerospace firms have 
even begun to assess what the 
changes will mean for their indus­
try. 

In fact, when an official from one 
of the ten largest US aerospace 
firms was asked about the effect the 
European market of 1992 might 
have on the company's European 
operations, he admitted that he and 
others were hesitant even to talk 
about the subject because "studies 
are under way" and they are "very 
preliminary" and "in the embryonic 
stage." This spokesman did, how­
ever, recognize the importance of 
this "very complex" issue. 

The internal market of 1992 is a 
complex issue, and even many Eu­
ropeans are unsure just what the 
European business landscape will 
look like on the morning of January 
1, 1993, when they awake from New 
Year's Eve revelry. From the admin­
istrative and legal standpoints, the 
European Community is supposed 
to be transformed into a single mar­
ket "without frontiers." Trade bar­
riers between EC member countries 
will no longer exist, and financial 
and tax structures will be unified on 
a European scale. 
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What happens if the Europeans 
succeed in their goal to establish a 
single, integrated market by 1992? 

An 
Industry 
Without 
Frontiers 

BY STEPHEN P. AUBIN 
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The real question that should be 
on the minds of American business 
executives, including those in aero­
space and defense, is whether the 
European market will lead to the 
creation of what some have already 
dubbed "Fortress Europe." Now is 
clearly the time to assess strategies 
for ensuring access to the European 
market. 

For US aerospace companies, the 
internal market of 1992 could have a 
number of consequences. 

Some of the major questions that 
companies need to be asking right 
now are: 

• Might European consortia find 
it more beneficial to cooperate 
among themselves instead of team­
ing with US firms? 

• Will European joint research 
and development projects further 
erode US technological preemi­
nence in aerospace? 

• While Europeans claim that 
protectionism is not the aim of the 
internal market, will what many 
have termed the "psychological en­
vironment" lead to that ever-elusive 
thing called European nationalism 
and new, subtle trade barriers? 

• Are a US firm's present al­
liances with European firms suffi­
cient to ensure market access after 
1992? 

• Will joint ventures suffice, or 
should more attention be paid to di­
rect investment and licensing ar­
rangements with European firms? 

A Changing World Market 
The aerospace industry is a pecu­

liar industry. While some lessons 
can be drawn from the nondefense 
sector, aerospace strategies will 
more than likely be quite different 
from those employed by other in­
dustries. Unlike the Coca-Cola Co. 
and 3M, which are focusing on how 
to modify management, manufac­
turing, and distribution practices, 
or IBM, which has subsidiaries in 
all Community countries, aero­
space companies, because of the 
special nature of their market--es­
pecially in defense systems-will 
not approach Western Europe sim­
ply as a market of 320,000,000 con­
sumers. 

The international defense market 
is quite unlike any other market. It's 
a market in which governments play 
a central role. The relationship be­
tween private, public, or quasi-pub-
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lie aerospace companies and gov­
ernments is shaped most of the time 
by national-security considera­
tions. 

In recent years, however, the re­
sources that governments direct 
into defense spending, and ultimate­
ly to defense industry, have dwin­
dled. At the same time, more and 
more countries have acquired the 
ability to produce technologically 
advanced systems, making the in­
ternational marketplace more com­
petitive. These developments have 
spawned an era of international col­
laboration, not by choice but by ne­
cessity. 

Because of the high cost of re­
search and development, the aero­
space industry is going through a 
period of transformation. A world­
wide shakeout is taking place, char­
acterized by consolidations, ac­
quisitions of firms with strengths in 
complementary systems and tech­
nologies, and the entry of such non­
US, non-European countries as 
Brazil and China into the aerospace 
market. 

To cope with the transformation, 
aerospace companies have increas­
ingly entered into joint ventures as a 
means of assuring access to foreign 
markets in the face of increased 
competition. The internationaljoint 
venture, in many respects, has dis­
placed such strategies as direct in­
vestment and licensing, which are 
frequently employed by nondefense 
industries to enter foreign markets. 

"Aerospace companies do not 
commonly face the conditions that 
induce foreign investment in other 
industries, such as resource- or la­
bor-intensive production or formal 
trade barriers. The foreign invest­
ments that do occur in aerospace 
are usually related to gaining ac­
cess--either to technology or mar­
kets-and this explains why the 
vast majority of aerospace invest­
ments occur within the major indus­
trialized nations," explains a recent 
study by the Aerospace Industries 
Association (AIA) on the interna­
tionalization of the aerospace indus­
try. 

The study also notes that "joint 
ventures permit companies to ex­
pand markets while maintaining se­
lective control of their technological 
assets-more so, for example, than 
is the case in licensing." 

Gone seem to be the days when 

large US aerospace firms could go 
their own way and be assured of the 
resources needed to produce their 
advanced weapon systems and the 
ready-made government markets in 
which to sell them. 

"For this industry," the AIA 
study concludes, "the marketplace 
has changed, and there is no going 
back. Success for most aerospace 
companies requires more attention 
to world markets." 

The study also finds that for the 
United States, "success in the inter­
national marketplace in the future­
and the ability to benefit from inter­
national business arrangements­
will depend on maintaining the in­
dustry's financial health and a mar­
gin of technological superiority. 

"As other nations with strong 
aerospace capabilities increasingly 
form consortia among themselves," 
the study says, "the United States 
will more often be in the position of 
playing a minor role." 

That is a role that the US aero­
space industry is not used to filling. 
For many years, the US aerospace 
industry dominated the interna­
tional market. Then, in the 1970s, 
the US share of the aerospace mar­
ket fell steadily from seventy-nine 
percent to a low of sixty-three per­
cent in 1980. By 1985 , however, the 
industry had rebounded to capture a 
seventy-three percent share of the 
market. 

According to AIA's Aerospace 
Research Center, the gains in US 
market share have come primarily 
at the expense of European coun­
tries, whose share peaked at thirty­
two percent in 1980, but declined to 
twenty-one percent in 1985. Move­
ment toward a unified internal mar­
ket is one way the Europeans hope 
to regain a competitive position on 
an international scale. 

A New Regional Competitor? 
In a 1985 White Paper, the Euro­

pean Commission, the Communi­
ty's executive body, laid out its plan 
for a European internal market. 
That document made it clear that 
one of the EC 's main goals was 
"increasing the prosperity of the 
Community as a whole." 

The need to push forward with 
the internal market seems to have 
breathed new life into the staid 
Euro-bureaucracies that are too 
often crippled by the political 
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squabbling among the twelve Mem­
ber States of the EC. In fact, a re­
cent EC document suggests that the 
Europeans are more aware than 
they ever have been of the harsh 
realities of the international market­
place. For many, creating an inter0 

nal market is no longer a matter of 
political convenience. It is a matter 
of survival. 

"At the heart of this renewed im­
petus," the document states, "is the 
recognition that, unless it can make 
full use of the potentially vast single 
market that the twelve Member 
States constitute, the Community 
will continue to lose ground and 
markets to its main competitors , the 
USA and Japan." 

One of the aims of an internal mar­
ket is to improve industrial coopera­
tion among EC Member States. 

According to the EC's 1985 White 
Paper on the internal market, 'The 
absence of a Community legal 
framework for cross-border activi­
ties by enterprises and for coopera­
tion between enterprises of differ­
ent Member States has led-if only 
for psychological reasons-to nu­
m~rous potential joint projects fail­
ing to get off the ground. The Com­
munity is now, for the first time, 
setting the stage for a new type of 
association to be known as the 'Eu­
ropean Economic Interest Group­
ing' that will be governed by uni­
form Community legislation and 
will make it easier for enterprises 
from different Member States 
jointly to undertake specific activi­
ties." 

"The first steps [toward facilitat­
ing industrial cooperation]," says a 
more recent EC document ("Eu­
rope Without Frontiers: Towards a 
Large Internal Market ," published 
last November in European File) , 
"have already been taken, with the 
launching of European research 
programmes . .. involving firms 
from different Member States and 
with the decision to allow the forma­
tion of European economic interest 
groups." 

Taking on the US 
Technologically 

European joint research and de­
velopment projects are an impor­
tant part of the European strategy 
designed to make Europe more 
competitive in the world market­
place. One such program, ESPRIT 
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A Profile of Two Markets 
The United States vs. the European Community 

United States European Community 

Population 243,800,000 323,000,000 

Land Area (sq. mi.) 3,618,000 870,000 

1987 Gross Domestic Product* $4.430 trillion $4.226 trillion 

GDP Growth Rate 
1985 3.3% 2.5% 
1986 3.1% 2.6% 
1987 3.1% 2.2% 

Unemployment 
1985 7.1% 11.6% 
1986 6.9% 11 .7% 
1987 6.1% 11 .8% 

Inflation Rate 
1985 3.6% 5.9% 
1986 1.9% 3.7% 
1987 3.6% 3.1% 

Civilian Labor Force 
1985 115,500,000 136,600,000 
1986 117,800,000 137,900,000 
1987 119,900,000 (not available) 

Per-capita Gross Domestic Product .. 
1985 $16,592 $7,679 
1986 $17,390 $10,683 
1987 $18,299 $12,921 

•similar to Grosa Nat ional Product {lhe total output of goods and services) but sllghtly lower because of ditrerent calculations for 
inventories and dep,ecialion of fixed assets 

• ·eased on dollar exchange rates for each year. 

SOURCES: E~ropoan Community OUlce In WashlngtQ/l and us Depilrtn'ient or Commer~. Thia chan 
appeared In lhe Atlanta. Ga.. Journal & eo11s1/tution tor ,hino 5, 1 !l88. with nn artlote by Mena 
S~j:>ot,18, enl llfed " 1992: What a.llnllied Europe will mean 10 1,ba U.S. eco11omy, • and appear! 
here by special permission. 

(European Program for Research 
and Development in Information 
Technology), has been considered a 
great success by EC Research and 
Industry Ministers. 

According to Jonathan Todd, a 
British reporter, "The specific aim 
of ESPRIT when it was first set up 
in September 1984 was to create a 
pool of technology to allow EC 
firms to catch up, and even over­
take , the US and Japanese firms. 

"ESPRIT has succeeded in bring­
ing about a dramatic turnaround of 
the situation by providing the mon­
ey and the infrastructure to allow 
companies in different EC countries 
to join forces and cooperate on re­
search and development, instead of 
duplicating their efforts." 

ESPRIT has led to progress in the 
areas of minisupercomputers and 
microchips, among other technolo­
gies, according to Mr. Todd. The 
program is considered so successful 
that the European Commission is 
now preparing to launch ESPRIT II, 
a project that will cost nearly $4 
billion between 1989 and 1993. 

Another program, which is called 
SPRINT (Strategic Program for In­
novation and Technology Transfer), 
is designed to facilitate technology 
transfer among European com­
panies. This project, too, is intend­
ed to make European firms more 
competitive with US and Japanese 
firms. 

Michel Carpentier, who runs the 
EC directorate responsible for tech­
nology, was recently quoted in a re­
port about SPRINT by Clive Cook­
son of the Financial Times. He said 
that "the first priority must be to 
stimulate the exchange of ideas in­
side Europe, rather than with Japan 
or the US." 

These programs, along with relat­
ed efforts , indicate that the Europe­
ans are serious about narrowing 
some of the technological gaps that 
exist between Europe and the 
United States. They also seem 
poised to compete in areas where 
the United States was once, or still 
is, dominant. 

Daniel Stanley, manager of cor­
porate plans for McDonnell Doug-
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las, points out that European tech­
nology and manufacturing in aero­
space have been steadily improving. 
The United States and Europe, he 
contends, are at the leading edge in 
the aerospace industry. So while 
US-European collaboration will 
continue, he thinks that there clear­
ly is a nationalistic desire among 
Europeans to produce European 
weapon systems. 

Take, for example, the European 
Fighter Aircraft (EFA) consortium. 
If the Europeans succeed in produc­
ing the EFA, that plane could be­
come the staple of European air 
forces, displacing some US-pro­
duced fighters in the European mar­
ket. 

Joint Ventures 
Whether or not the emergence of 

a European regional capability in 
aerospace will affect future joint 
US-European ventures is one of the 
most pressing issues surrounding 
"1992." While it is true that many 
joint US-European ventures in de­
fense and aerospace are based on 
the technological assets each com­
pany brings to the project, what 
might a European company do in 
the future, if-all things being 
roughly equal between two com­
panies-it must choose between a 
US firm and another European 
firm? 

Part of the plan for the internal 
market does indeed focus on indus­
trial cooperation among European 
companies. But Europeans seem to 
deemphasize any potential impact 
these measures might have on joint 
ventures between US and European 
firms. 

A representative of the European 
Community explained that competi­
tion law and rules governing joint 
ventures will not be affected by the 
establishment of a single European 
market. She noted that an ex­
tremely well-developed body of law 
exists and will continue to apply to 
international collaboration between 
European and US firms. 

Tony Lewis, the US-based mili­
tary public affairs manager of Brit­
ish Aerospace, agrees. He believes 
that the strong international con­
nections that already exist between 
US and European aerospace firms 
will not suddenly disappear after 
1992. He thinks that the aerospace 
industry is by nature a transatlantic 
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industry and may indeed be the 
"world's first global industry." 

A spokesman for Italian Aero­
space Industries (USA), Inc., while 
acknowledging that international 
competition in aerospace will be­
come stiffer, likewise does not see a 
big change based on a single Euro­
pean market. As he points out, US 
companies have to team now any­
way. 

Jacques Gousse, vice president 
for communications of the French 
company Thomson-CSF's aero­
space group, echoes these senti­
ments. He emphasizes that for Eu­
ropean firms, markets exist outside 
of Europe now. While he insists that 
Thomson is always in favor of coop­
erative programs with other Euro­
pean companies, he acknowledges 
that it still must team with foreign 
companies. 

Others are not so sure. Bill Dane 
of Forecast International believes 
that the changes brought about by 
the internal market might encour­
age European aerospace firms to 
work more with each other "except 
in areas of technology where they 
are weak." Mr. Dane also thinks 
that the internal market is part of a 
trend toward establishing a regional 
aerospace capability in Europe. 

As part of that trend, European 
aerospace firms might supply a 
larger proportion of US programs in 
the future, according to Mr. Dane. 
In fact, some of the "guts and 
hearts" of new European systems, 
particularly in the electronics area, 
could be transferred to the United 
States. Such developments, he 
maintains, would probably drive 
down prices. It would also give the 
Department of Defense alternative 
suppliers when contracts call for 
more than one source. 

In the end, Mr. Dane believes that 
there will be a lot of behind-the­
scenes negotiations between US 
and European aerospace firms. US 
firms, he notes, are used to dealing 
with Europeans, but Europeans will 
be in a more competitive position 
than ever before. In his view, such 
negotiations could become "cut­
throat." 

New Form of Protectionism? 
Another aspect of the internal 

market involves the question of Eu­
ropean protectionism. Here, too, 
Europeans are quick to dismiss US 

and Japanese fears of protec­
tionism. 

Paolo Cecchini, a former deputy 
director-general at the European 
Commission who chaired a study on 
the internal market, stresses instead 
how the world will benefit from the 
additional growth of the EC econo­
my and how foreign firms and their 
subsidiaries stand to profit from the 
removal of trade barriers within the 
EC. 

While asserting that "what's good 
for Europe is good for the world," 
Mr. Cecchini inserts one qualifier, 
"even if, for some sectors and for 
some enterprises, the increased 
competitiveness of EC-based firms 
may well imply a lesser growth or 
even a loss of market shares within 
the EC or abroad." 

A number of American observ­
ers, while somewhat apprehensive 
about the possibility of European 
protectionism, express a "wait-and­
see" attitude. Many rightly claim 
that at this point it is difficult to 
know precisely how the internal 
market of 1992 will affect US firms. 

James M. Murphy, Jr., assistant 
US trade representative for Europe, 
Middle East, and the Mediterra­
nean, says that in theory the inter­
nal market should benefit US firms 
doing business in Europe. However, 
he contends, the EC's track record 
in terms of trade barriers is not 
good. His advice to US firms: "Be 
vigilant." He recommends that US 
companies follow EC develop­
ments, especially as more and more 
market directives are passed. 

Some 300 directives must be 
passed before the end of 1992 to 
meet EC goals. To date, around 
eighty have been approved. At first, 
the going was slow, since in 1985 
directives could not be passed with­
out unanimous support. However, 
in July 1987, the Single European 
Act took effect. Under its terms, 
directives can now be passed by a 
qualified majority. The Single Euro­
pean Act could give the EC a fight­
ing chance to meet its 1992 dead­
line. 

A spokesman for the Office of Eu­
ropean Community Affairs at the 
Department of Commerce ex­
plained that none of the directives 
specifically affects the aerospace 
industry. The big change that might 
make a difference for aerospace 
companies is the new "psycholog-
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ical climate" that will exist among 
European businesses . As others 
have suggested, that climate could 
further encourage European coop­
eration. 

International "Free-for-All" 
The so-called "Westland Affair," 

which cost British Defence Minister 
Michael Heseltine his job in 1986, 
illustrates the complex and often 
paradoxical relationships among 
US and European defense firms and 
the unpredictable and dynamic rela­
tionships among the Europeans 
themselves. 

Westland, Britain's only helicop­
ter company, got into trouble in late 
1985. Basically, there were two 
ways to save the company: a link 
with Sikorsky and its associate, Fiat 
of Italy, or a rescue operation by a 
purely European consortium. Hes­
eltine favored action by the Europe­
an consortium, something he felt fit 
in with his White Paper on the har­
monization of European defense 
procurement. 

Prime Minister Margaret Thatch­
er felt that the Westland Company's 
board and shareholders should de­
cide the issue, based on the best 
offer. She also indicated she might 
even be willing to arrange for the 
British government to cancel its 
plan to buy European battlefield 
helicopters in favor of buying Sikor­
sky's Black Hawks if Westland 
chose to go with Sikorsky. 

According to a report in Th e 
Economist, Heseltine led a behind­
the-scenes, anti-Sikorsky campaign 
because he had arranged a deal to 
standardize a single European bat­
tlefield helicopter with three Euro­
pean partners. 

The European companies in the 
consortium, GEC/British Aero­
space, Aerospatiale of France, Mes­
serschmitt-Bolkow-Blohm (MBB) 
of Germany, and Agusta of Italy, 
feared that the Sikorsky deal would 
be "yet another advance for Ameri­
can technological hegemony" in 
Europe. In European eyes, West­
land would become little more than 
a US subcontractor if Sikorsky 
bailed out the company. 

It is true that a Sikorsky invest­
ment in Westland might have 
strengthened Sikorsky's position in 
Europe. As The Economist pointed 
out, Sikorsky had collaborated with 
Westland for thirty-eight years and 
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was looking to use Westland as a 
European base for the manufacture 
of the Black Hawk. 

European helicopter manufactur­
ers were not happy about that pros­
pect. They even threatened to shut 
Britain out of future European heli­
copter collaboration, should the 
Sikorsky deal come off. There was 
also the implication that EFA con­
tracts might be affected, according 
to The Economist. 

In the end, Sikorsky did put a deal 
together to stave off the demise of 
Westland. Sikorsky was allowed to 
take a minority stake in Westland. 
Consequently, Britain's projects 
with other European helicopter 
firms have suffered, according to 
Mr. Dane. 

Black Hawks for the Saudis? 
Ironically, the British govern­

ment did not end up buying Black 
Hawk helicopters. On the other 
hand , recent reports suggest that 
the Black Hawk, which Westland 
produces under license with 
Sikorsky, might be sold to Saudi 
Arabia as part of the arms deal Brit­
ain unveiled in July. 

If the Saudi deal goes through, it 
will help fill a critical gap in West­
land's production lines. In spite of 
the 1986 bailout and subsequent 
moves by the British government to 
shore up the company, its position 
today is as precarious as ever. 

Westland's present health aside, 
the whole 1986 Westland episode 
seems to suggest that a kind of Eu­
ropean regionalism may indeed play 
a role in US companies' future at­
tempts to improve their position in 
the European market through direct 
investment in European firms or in 
setting up manufacturing plants on 
European soil. It also illustrates that 
other considerations , such as costs 
(the Black Hawk would have been 
cheaper than an all-European heli­
copter) and the need for comple­
mentary technologies, are some­
times just as important when it 
comes to international collabora­
tion. 

Given the nature of the interna-

tional defense marketplace-which 
is rapidly becoming too crowded­
the aerospace industry might find 
itself in the midst of a highly com­
petitive international "free-for-all" 
for some time to come. 

How the aerospace industry 
might be affected by the internal 
market of 1992 is certainly not a sim­
ple matter. As the Westland affair 
suggests, nationalism on either side 
of the Atlantic sometimes plays a 
significant role, but may not be 
enough to overcome compelling 
economic arguments for teaming 
with a European company over a 
US firm or vice versa. 

Europeans know that "1992" is 
changing the way they do business. 
Even if some of the directives 
passed so far do not directly affect 
US aerospace companies , future 
business with European companies 
will be affected-the internal mar­
ket will create a whole new dynam­
ic, if nothing else. 

There could be more direct ef­
fects . For example , one recent pro­
posal that sent shivers down the 
spines of US defense executives in­
volved a possible import tax on US 
military equipment coming into the 
EC. Such a move could be inter­
preted as either a simple restructur­
ing of overly complex and outdated 
regulations, as Europeans have sug­
gested, or a subtle form of protec­
tionism prompted by preparations 
for "1992," as some US executives 
might be prone to think. 

For European companies, "1992" 
evokes an immediate response-for 
some, fear; for others, anxious an­
ticipation. Nevertheless, the march 
toward 1992 shows no signs of let­
ting up. In fact, it should continue to 
gain momentum as European com­
panies and governments prepare 
for, and adapt to, the changes being 
gradually introduced in the form of 
EC directives. 

It is time for US aerospace com­
panies to take stock of "1992," right 
now in 1988. Otherwise, January l, 
1993, might be quite a shocker-and 
it will not be the result of a New 
Year's Eve hangover. ■ 

Stephen Aubin is Executive Director for Operations of Potomac Strategies. Inc., a 
Washington-based firm specializing in defense information and analysis. He is 
Managing Editor of the company's newsletter, Defense Med ia Review. Mr. Aubin 
previously served as a researcher and ghost-writer for then-Secretary of Defense 
Caspar Weinberger and as editor of Military Intelligence, an Army journal. 
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DEPENDABILI 

simpler Flight Decks, 
Faster Turnarounds 

Third-generation Collins integrated 
avionics systems not only make flight 
deck management simpler, but they 
help make fleet operations more effi­
cient as well. The advanced Boeing 
747-400 will fly with our Electronic Flight 
Instrument system (EFISl and Engine lndi­
c~tion and crew Alerting System (EICASl. 
Air data and other flight information 
is_integrated on large, easy-to-read 8" x 8" 
displays. our CAT 1118 Automatrc Flight control 
System will help guide the newest 747, and a 
Co!lins ~entral_ Maint~nance System-the first 
of its kind-wI11 continuously record in-flight 
perform~f!Ce of 68 different on board systems 
to help airlines reduce turnaround time and 
cut maintenance costs. 

SATCOM: The End of the 'Black Hole' 
currently in production for use on transoceanicair­
liners, Collins satellite communications (SATCOMl will 
provide reliable data link and, later, voice communica­
tions thatwont be lost in the "black hole"-where 
conventional radio links drop out. compatible with 
today'sACARS and AIRCOM data communications net­
works, the versatile SATCOM system can help expand 
ATC flight-following, improve aircraft maintenance 
and enable air-to-ground telephone communica­
tions and other in-flight passenger services. 

solid-State Radar, 
solid Performance 

Collins Doppler turbu­
lence radars for airlines 
and general aviation 
use efficient, new­
technology transmit­
ters that achieve higher 
MTBF and put an end to 
periodic magnetron 
replacement. More 
than 2,100 Collins 100% 
solid-state radars are now in use, smoothing the way 
for more than 75 airlines the world over. 

ATC Enters 
a New Mode 

The new CollinsTPR-720 provides reliable AirTraffic con-
trol (ATC) tran~ponder reporting, plus selective address 

<Mode Sl, which lets ATC interrogate individual aircraft 
A new, efficient design reduces input power by 

30% for cooler, more reliable operation than con­
ventional systems. Now in production, the TPR-720 

has been customer-selected for such airplanes as 
the A320, 737-300, 747-400 and MD-11. Mode S 

provides a data link for automatic ground 
communications and for the Traffic-Alert 

Collision Avoidance System ITCASl now 
being developed by our Air Trans-

11 port Division. " 
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NG IT WORK FOR YOU, 
Tri-service Data: 

Nobody's In the Dark 
The u.s. military's first interoperable tacti­
cal data reporting system for combined 
operations is no\/¥ avai~ab!e. T~e Joint 
Tactical Information DIstnbutIon 
System UTIDSl will provide real­
time situational awareness of hos­
tile and friendly forces, including 
position, speed, strength and tar­
get assignments. JTIDS infor­
mation will be distributed to 
whatever platforms need it, 
and displayed on suitable situa­
tion display CRTs, radar scopes 
or HUDs. Rockwell and Singer 

• 
will provide JTIDS terminals to 
U.S. and NATO military forces. 

we Put our Forces 
In a Good Position 

Global Positioning System fGPS) receivers, 
produced at our new computer Integrated 
Manufacturing facilitv, are now being deliv­
ered for air, land, shipboard and tactical 
cruise missile applications. GPS provides 
position accuracy to within 16 meters any­
where in the world. In store fOrthe future is 
a pocket-sized Collins GPS receiver which 
cuts size, weightand power requirements 
10:1. Collins Avionics is the world's largest 
supplier of GPS user 
equipment. 

Teaming-up for Dependability 

AHRS: The S·tO·I Edge In Reliability 
There's no comparison: Collins 
AHRS (Attitude Heading and Ref­
erence System) continues to out­
perform gyro-based attitude/ 
heading systems in reliability. 
current data from corporate 
jet operators and regional airlinas 
flying on four continents shows 
the MTBR far Collins piezoelectric 
AHRSexceeds2,500 hours-
a five-fold advantage over 
conventional gyro systems. 

our Collins Government Avionics, General Aviation and Air Transport 
Divisions work h·and-in-hand with every customer to ensure that 

their end-products raise the industry's standards for reliable, 
state-of-the-art performance. 

With each new generation of products and systems­
advanced sensors, flat-panel displays, and other exciting 
new developments from Collins Avionics-dependability 
climbs to new levels. Teamwork makes it happen. 

If you'd like to merge our strengths with yours, or 
learn more about how we make avionics reliability 
something you can depend on, write to Jim ~hurchill, 
President, Avionics Group, Roc1<we11Internat1onal 
Cedar Rapids, Iowa 52498. Or call 
(319) 395-3930. 

D®~DC50 ... where science gets down to business 

Aerospace/ Electronics/ Automotive 
General Industries/ A-B Industrial Automation 



Stretched thin in peacetime, the US 
overseas basing system might prove 
inadequate in war. And pressures are 
building to reduce the American military 
presence in both Europe and the Pacific. 

Basesin 
Jeopardy 

A RASH of problems-political, 
strategic, and economic-has 

touched off deepening concern that 
America's network of vital foreign 
military bases is in jeopardy. 

Wherever one looks, it appears 
that US allies are finding it conve­
nient to cry "Yankee, go home!" In 
every region, bilateral access or 
basing agreements overseas are 
being questioned. 

From Greece to Spain, from Por­
tugal to the Philippines, the next 
three years will find Washington 
forced by long-standing allies to ac­
cept painful renegotiation of base­
rights accords-or worse. 

The threat to stability of the over­
seas network is potentially most se­
rious along Europe's southern fron­
tier, site of five of the most vital 
basing countries in the world. 

This network of Mediterranean 
bases in Italy, Turkey, Greece, 
Spain, and Portugal is pivotal to US 
action in Europe, the Middle East, 
and the Persian Gulf. In these five 
countries, however, American ac­
cess is now seriously threatened in 
three-Spain, Greece, and Por­
tugal. 

The challenge is not confined to 
southern Europe. Facilities in the 
Philippines are in distinct danger of 
closure when the current US bilat­
eral agreement with Manila expires 
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in 1991. These are America's only 
significant military bases south of 
Japan and west of Hawaii, with the 
exception of lesser facilities on the 
US territory of Guam. 

Loss-or even limitation-of ac­
cess in any one of these countries 
could have a significant impact 
upon Washington's ability to project 
power in Europe, the Pacific, or the 
Middle East. Yet it now appears cer­
tain that some contraction will occur. 

What accounts for this pressure 
on American bases? 

First, allied publics in general are 
displaying impatience or even hos­
tility toward US forces, which are 
increasingly viewed as an alien 
presence. Cutting the US presence_ 
is seen as Washington's price for 
keeping any access. 

In addition, pressures stem from 
disagreements over US regional 
policies and the use of US forces in 
regional conflicts. 

Finally, allied governments ap­
pear bent on forcing Washington to 
deliver higher levels of economic 
and military aid than either Con­
gress or the Reagan Administration 
can be expected to countenance. 

New Cuts in Prospect? 
The sum of these conflicts, say 

experts, is the prospect of new cuts 
in the overseas structure. This 

BY JED C. SNYDER 
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military threat. While Washington 
directs its efforts toward deterring 
Soviet power in Europe, Greece ap­
pears concerned only with the 
threat posed by regional archrival 
Turkey. Soviet power is charac­
terized by the Greek regime as rela­
tively benign. 

The challenge to maintaining a 
viable complex of basing facilities is 
not limited to southern Europe , 
however. 

At Risk in the Philippines 
American facilities in the Philip­

pines-among the largest, most 
modern, and most strategically lo­
cated bases anywhere-now are at 
risk. The bilateral pact between 
Washington and Manila governing 
access to the bases expires in 1991, 
and negotiations are already tense. 

Few US overseas bases outside 
Western Europe are deemed by the 
Pentagon to be vital. Two in the 
Philippines, however, fit the bill. 
They are the Subic Bay Naval Base 
and Clark AB. 
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The Subic Bay/Cubi Point in­
stallation is one of the largest naval 
facilities in the world. Subic sup­
ports the US Seventh Fleet's two 
carrier battle groups. Its deep, pro­
tected harbors provide a unique 
facility for rapid power projection in 
the South China Sea and Indian 
Ocean. The quality of the ship re­
pair facilities at Subic is unequaled 
anywhere in that part of the Western 
Pacific. 

The second key installation, 
Clark AB, is the largest US military 
facility outside the continental 
United States and functions as 
headquarters for the US Thirteenth 
Air Force, its 3d Tactical Fighter 
Wing, and a tactical airlift wing of 
C-130s. Clark is able to accommo­
date more than 800 combat aircraft 
at a time. 

The current basing agreement 
with the Philippines will expire in 
1991, and a review had been under 
way. The government of President 
Corazon Aquino already has sig­
naled its intent to insist on larger 

levels of security assistance-ap­
proaching $1.2 billion annually. The 
current 1989 request comes in at 
$269.7 million. 

Money is a difficult issue. In late 
July, the government in Manila 
briefly suspended the base negotia­
tions after the US offered an annual 
compensation package of nearly 
$500 million. This move by the Phil­
ippines came only two weeks after 
Secretary of State George Shultz 
had visited Manila, hoping to pave 
the way for smoother talks on the 
bases. Talks now have begun again. 

Further, Manila already has put 
Washington on clear notice that it 
intends to impose significant new 
restrictions on the movement of US 
nuclear weapons at Clark and Su­
bic~a factor made unavoidable by 
the new Philippine constitution's 
prohibition on nuclear weapons in 
Philippine territory. 

Secretary Shultz has declared 
that such restrictions could force 
the US to "part company" with Ma­
nila. The Shultz statement was 
made immediately after the vote by 
the Philippine Senate in June over­
whelmingly approving a bill to pro­
hibit nuclear weapons or nuclear­
powered warships from entering 
Philippine wate.rs. US policy wnrlci­
wide refuses either to confirm or 
deny the presence of nuclear weap­
ons on ships or aircraft. 

Despite Manila's long association 
with the United States, anti-Ameri­
can sentiment in the Philippines ap­
pears to be on the rise. Evidently, 
the Aquino government is unwilling 
or unable to do much about it. Ma­
nila has announced that the future of 
Clark and Subic Bay will be deter­
mined in a public referendum. The 
expectation is that Philippine vot­
ers-if actually permitted to vote on 
the issue-will reject continuation 
of the US presence at the bases. 

US Basing Woes 
Current US basing woes did not 

appear overnight. The system has 
been shrinking steadily. Although 
the existing web of American over­
seas facilities remains impressive 
compared to that of any other na­
tion, it has declined sharply from its 
zenith at the end of World War II. 

By 1947, the overseas basing net­
work was already reduced substan­
tially. Several factors contributed to 
the contraction. 
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One was an almost immediate im­
pulse to demobilize and thin out a 
network of facilities that had sup­
ported nearly 6,000,000 American 
troops. 

In addition, after victory, war­
time allied cooperation became less 
necessary. Thus, the presence of 
US military installations on British 
and French colonial possessions 
soon became a source of tension be­
tween allies. As a result, many US 
bases in the Middle East and Asia 
were transferred to Britain, North 
African bases to France. 

Further decline of the structure 
can be traced to the evolution of 
East-West relations and shifts in US 
regional strategies. One principal 
cause was the abrupt shift in the 
strategic environment. The immedi­
ate postwar imperative of military 
occupation in the defeated Axis 
countries-Germany, Japan, and 
Italy-evolved into a Euro-cen­
tered strategy to contain the growth 
of Soviet military power, requiring a 
sizable US garrison only in and 
around Europe. 

As part of a new containment 
strategy, the US modified a number 
of overseas facilities to accommo­
date its long-range bomber force, 
which during the late 1940s and 
1950s constituted the heart of the 
US deterrent. The strategy of mas­
sive retaliation designed by Secre­
tary of State John Foster Dulles re­
lied almost entirely upon these air 
bases. 

But as the range of US strategic 
and transport aircraft increased­
due to such technological innova­
tions as turbofan engines-the need 
for a global network of intermediate 
staging bases to support strategic 
air operations was significantly re­
duced. 

With the shift of the geographic 
focus and the revolution in air trans­
port technology, it was more diffi­
cult for military planners to develop 
a strategic rationale for maintaining 
a sprawling complex of military 
bases on foreign soil. 

With the deemphasis of the strate­
gic nuclear mission, overseas bases 
again functioned principally to sup­
port US combat forces abroad, 
much as they had during World War 
II. It was argued, however, that 
America's peacetime overseas force 
could be sustained from a smaller 
base network (one-third the size of 
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the wartime complex) concentrated 
in Western Europe and Northeast 
Asia. 

Projecting Power 
As the Soviet Union's military 

power,expanded and as its ability to 
project its power improved, the 
character of US strategic planning 
shifted slowly to adjust. A robust 
US basing network in the Mediter­
ranean and the Middle East became 
more critical as support for Israel 
became a pivotal requirement. Pro­
jecting power from the Mediterra­
nean became a key component of 
US policy in the Middle East. 

Regional politics makes the con­
tinuation of that effort a problem. 
Also, US budgetary restrictions, 
brought about by deficit-reduction 
legislation, are reducing the avail­
able pool of security-assistance 
funds useful in winning foreign co­
operation. Since 1985, available 
funding for US security assistance 
has been reduced by twenty-five 
percent, while the basing nations of 
southern Europe have seen their an­
nual aid appropriations slashed in 
half. 

While budgetary stringency has 
played a large role in creating this 
situation, an additional factor has 
exacerbated the problem. It is the 
congressional practice of earmark­
ing funds for special allies. 

Since 1979, US Congress has set 
aside larger and larger amounts of 
assistance for Israel and Egypt, en­
suring that regardless of other bud­
getary pressures, these two nations 
would receive a guaranteed level of 
military and economic assistance. 
Smaller amounts are earmarked for 
southern flank countries, Pakistan, 
the Philippines, and others. 

The guarantee of funding for Isra­
el and Egypt, in truth, is strangling 
the security-assistance program. 
The levels continue to increase, 
even as total available funds de­
crease. For example, in 1988, Israel 
will receive thirty-one percent of 
the total assistance budget, Egypt 
twenty-two percent, NATO Europe 
twenty-eight percent, the Near East 

and Southwest Asia eight percent, 
East Asia/Pacific three percent, and 
other areas eight percent. 

In the FY '88 budget, Congress 
protected Israeli and Egyptian 
funds so effectively that, when all 
earmarked funds were allocated, 
less than twelve percent of the en­
tire security-assistance budget re­
mained. The trend continues in the 
proposed spending for FY '89. 

How can Washington, confronted 
with seemingly intractable strate­
gic, political, and economic pres­
sures, continue to maintain some 
semblance of a base structure over­
seas? 

Current problems seem to de­
mand that the US take a new ap­
proach. Some strategic analysts cite 
four principal changes that could 
help ease the difficulties. 

One would be to make Washing­
ton's security-assistance appropria­
tions an integral part of regional de­
fense planning, requiring a shift of 
budget authority from the State De­
partment to the Pentagon. 

Secondly, the US might reduce 
security-assistance funding for Isra­
el and Egypt-especially in light of 
the fact that these states do not per­
mit a permanent US presence. That 
would free substantial amounts of 
money for states, such as Turkey, 
that have been shortchanged. 

A third step, experts say, would 
be for Washington to prepare to re­
duce or end its presence in nations 
where there is strong domestic op­
position. The signaling of this intent 
might allow the US to help create a 
more beneficial long-term political 
climate in these nations. 

Finally, there is wide support for 
obtaining access agreements, rather 
than long-term basing pacts, in sen­
sitive areas. Existing agreements 
with Kenya, Somalia, and Oman are 
examples. 

The pressures of the 1990s will 
require Washington to undertake in­
novative and imaginative steps to 
maintain a workable overseas base 
structure. Unless they are pursued, 
the US is likely to see its power­
projection capabilities reduced. ■ 

Jed C. Snyder is a Senior Research Fellow at the National Strategy Information 
Center in Washington, D. C., and a consultant to the Office of the Secretary of 
Defense. He was Senior Special Assistant to the Director of Politico-Military 
Affairs at the State Department during the first Reagan Administration. From 1984 
to 1987, he was Deputy Director of National Security Studies at the Hudson 
Institute. 
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Budgets, politics, and arms-control 
expectations have sidetracked coherent 
planning. Maybe it's time for a 
"Scowcroft 11" Commission. 

The Dangerous Lull 
In Strategic Modernization 

ARE the Air Force's land-ba ed 
ICBMs past their prime as play­

ers in the US strategic triad? Is their 
importance on the wane in deterring 
nuclear war? Will Peacekeeper turn 
out to be the last of the line? 

The answers to these questions 
may well be affirmative. For the 
first time in memory, USAF lacks a 
roadmap to its ICBMs of the future, 
and its research on them is drying 
up. 

Through the years, the Air Force 
has always known where it needed 
to go and how to get there with its 
ICBM force. From Atlas to Titan 
through the Minuteman family and 
now into Peacekeeper, USAF has 
constantly looked ahead to the next 
ICBM, even while producing and 
upgrading the one immediately at 
hand. 

Now such continuity is being dis­
rupted. Budgets are tight, and mon­
ey for ICBM modernization is hard­
er to come by. Strategic defense is 
more seductive in some circles. 
Arms control is beguiling, and the 
Strategic Arms Reduction Talks 
(START) presage a sharp drawdown 
of the numbers of nuclear warheads. 

The impact of all this on strategic 
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modernization was discussed at the 
Air Force Association symposium 
entitled "The Elements of Strategic 
Deterrence: Status and Prospects" 
last June in Omaha, Neb. Address­
ing the symposium, Brig. Gen. (now 
Maj. Gen.) Edward P. Barry, Jr., 
Commander of Air Force Systems 
Command's Ballistic Missile Office, 
declared: "We've always had a mas­
ter plan of where we thought we 
were going, and we've developed 
the technology to support that mas­
ter plan. We don't have that today­
going beyond rail-garrison Peace­
keeper." 

General Barry asserted that the 
downward trend in funding for 
BMO's work on the technologies of 
advanced strategic missile systems 
looks to him like "a going-out-of­
business curve." He is "very wor­
ried" about this, he said, because 
"technology is our future, and the 
outlook is not particu\arly bright." 

Other AFA symposium speakers 
were: Gen. John T. Chain, Jr., Com­
mander in Chief of Strategic Air 
Command; Lt. Gen. Michael J. Du­
gan, Air Force Deputy Chief of Staff 
for Plans and Operations; Lt. Gen. 
Claudius E. Watts III, Comptroller 
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of the Air Force; and Lt. Gen. Al­
oysius G. Casey, then-Commander 
of AFSC's Space Division. 

Also speaking were Robert A. 
Moore, Defense Advanced Re­
search Projects Agency Deputy Di­
rector for Systems and Technology; 
Vice Adm. Clyde R. Bell , USN, 
Vice Director of SAC's Joint Strate­
gic Target Planning Staff; and A. 
Denis Clift, Defense Intelligence 
Agency Deputy Director for Exter­
nal Relations. 

There was general agreement 
among the speakers that US strate­
gic forces will remain adequate but 
that much remains to be done in 
modernizing them and in arriving at 
their optimum makeup. 

Generals Chain and Dugan 
agreed, for example, that the US 
may well need a much larger bomb­
er force than the one now planned. 
Admiral Bell and Mr. Moore, among 
others, pointed out that the warhead 
reductions implicit in the strategic 
arms talks and resulting from the 
INF Treaty will force the US to 
make do with far fewer warheads in 
its strategic targeting. 

Continuing Threat 
All speakers warned that the So­

viet threat will not go away, despite 
START and other pacific-seeming 
trends, and that the US cannot risk 
pulling back from its strategic deter­
rence responsibilities and forces. 

In this context, General Barry ex­
pressed misgivings about what he 
sees as a dangerous lull in the mod­
ernization of US ICBMs beyond 
Peacekeeper and the Small ICBM 
(SICBM), a mobile single-warhead 
missile that USAF decided it could 
no longer afford to develop. 

Until now, ICBM modernization 
had marched right along. As far 
back as the mid-1960s , while the 
Minuteman II single-warhead 
ICBM was still in production as the 
follow-on to the single-warhead 
Minuteman I, the Air Force began 
developing Minuteman III as the 
first ICBM to carry multiple inde­
pendently targetable reentry vehi­
cles (MIRVs). 

Minuteman I had been test­
launched for the first time at Cape 
Canaveral, Fla., on February 1, 
1961. It was only about seven and a 
half years later, on August 16, 1968, 
that Minuteman III lanced skyward 
from Canaveral on its maiden test. 
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The Soviet 
threat will 

not go away. 
The US 

cannot risk 
pulling back 

from its 
strategic 

deterrence 
respon­

sibilities. 

On that same day, the Navy's 
new, MIRVed, Poseidon submarine­
launched ballistic missile, suc­
cessor to the single-warhead Polaris 
A-1 SLBM, underwent its first test 
in a launch from a submerged bal­
listic missile submarine. 

Four days later, the Soviet Union 
and four other Warsaw Pact nations 
invaded Czechoslovakia. The Lon­
don Economist made an important 
connection, prophetically reporting 
that the invasion "almost certainly 
swept away the last doubts" that the 
US would indeed make its new 
MIRVed missiles operational in re­
action to the renewed evidence of 
Soviet aggression. 

At the time, something else was 
happening in US strategic moderni­
zation as well. In a program called 
WS-120A, the Air Force was laying 
plans for an ICBM that would be 
burlier than Minuteman and would 
hurl many more RVs farther and 
more accurately. 

That ICBM went into develop­
ment in 1973 as "Missile System X" 

or, more simply, "MX." At the same 
time, Gen. Samuel C. Phillips, then 
Commander of Air Force Systems 
Command, said that MX technolo­
gies, such as those of propulsion 
and guidance, were already well in 
hand. He predicted that AFSC's 
Space and Missile Systems Organi­
zation (SAMSO, from which 
AFSC's Space Division and Bal­
listic Missile Office subsequently 
sprang) could "come up with opera­
tional equipment within three to 
four years." 

In 1974, the Soviet Union began 
testing fearsome new ICBMs-the 
SS-17, SS-18, and SS-19. The un­
precedented accuracy and power 
that these missiles exhibited in 
launches during the next few years 
made it imperative for the US to 
control their numbers in the SALT 
II Treaty then in negotiation or to 
deploy MX to countervail them. 

In 1979, the Soviets invaded Af­
ghanistan, dooming SALT II and 
giving the US all the more reason to 
see to the capability of its strategic 
arsenal and to MX in particular. The 
upshot was the Reagan Administra­
tion's strategic modernization pro­
gram of 1981 in which MX-re­
named "Peacekeeper"-played a 
vital role. 

Now, the Soviets seem to be on 
the verge of pulling out of Afghani­
stan, have signed the INF Treaty, 
are pushing ahead with START, and 
are apparently assuming a more 
peaceful posture across the board. 

So what does all this mean in 
terms of the US strategic arsenal 
and strategic modernization? Some 
US military leaders are concerned 
that it may mean benign neglect, 
and BMO's General Barry is clearly 
one of them. 

At the AFA symposium, the Gen­
eral posed some crucial questions: 
"Where are we going in ICBMs? Do 
we know what we want to do? What 
our future systems should be? What 
basing modes we should have? 
What types of technology we need 
to support all that?" 

The answers are all too cloudy, 
General Barry said, amid "a lot of 
uncertainty" surrounding "the up­
coming elections . . . START, the 
future of SDI [Strategic Defense Ini­
tiative], and the changing target 
base-the concern for the deep un­
derground basing that the Soviets 
have .... " 
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Consensus Needed 
General Barry asserted, • We 

need to build a 1:onsensus. Back in 
the 1983 time frame we had a con­
sensus. We had the Scowcroft Com­
mission. Bt t sin,:::e then a Lot of vari­
ables have come into play." 

He was referring to the Pre i­
dent 's Commission on Strategic 
Forces , a ipartisan panel of de­
fense exp ts headed by Lt. Gen. 
Brent Scowcroft, USAF (Ret.) who 
had served as National Security Ad­
visor during the Ford Administra­
tion. In its eport of April 1983 this 
so-called cowcroft Commission 
reinforced nd refined the rationale 
for the Rea:,,,an strategic moderniza­
tion program involving ICBMs , 
SLBM bombers, and cruise mis­
siles. 

In strongly endorsing the Peace­
keeper pr gram the Scowcroft 
Commissiongave it enough impetus 
to get it through Congress , where its 
future had been in doubt. 

USAF • now in the process of 
deploying - ty Peacekeepers at F. 
E. Warren I\FB , Wyo. , and is seek­
ing congre sional approval to de­
ploy fifty ore of the ICBMs on rail 
cars to make them more survivable 
in their mobility. 

The fate of the rail-garrison pro­
posal will be in the hands of the next 
administration and the next Con­
gress, as wiU that of SICBM a mi -
sile that U AF says it cannot afford 
and that the present Congress has 
nonetbeles ~ refu ed to agree to can­
cel. 

At the AfA symposium, General 
Barry came down strongly in sup­
port of rail-basing Peacekeeper and 
producing SICBM too-if only 
there were enough money available 
to pursue the smaller missile. 

When asked if the nation needs 
another study comparable to that 
undertake by the Scowcroft Com­
mis ion Gene ral Barry replied 
' I'm not sl!lfe tbat we don't have to 
look at the whole triad . To my 
knowledge that s not happening, 
and I don see it happening. ' 

The B tic Missile Office Com-
mander depJored the lack of funding 
for-and lack l)f emphasis on-a 
wide range of ICBM technological 
areas. All ~uch research comes un­
der BMO s program for work on ad­
vanced strateg:c missile system 
(ASMS}-and ''without ASMS we 
have no future · he asserted. 
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ASMS areas now underfunded 
and deemphasized include penetra­
tion aid guidance, boosters, pro­
pelJants, materials, basing, and test­
ing the General said. 

He sounded an alarm about the 
ICBM industrial base in this coun­
try too noting that ' one of my pet 
peeves" was the need to turn to 
companies in France to supply 
lightweight carbon/carbon material 
for SICBM nozzles. 

There's got to be a me age for 
u in that," General Ba.rry told the 
AFA symposium audience of mili­
tary and industry representatives. 
"We 're not doing enough on new 
materials for boosters. We're also 
not doing much in optics, and we're 
not doing anything on propellants. ' 

General Barry described as 
• wonderful" the guidance system 
developed for Peacekeeper and its 
derivative developed for SfCBM. 
He noted that the system showed its 
stuff in a long run of highly succe -
ful Peacekeeper test launches. 

But the cost of the system's long­
term maintenance is "horrendous," 
he said. "We need to be working on 
new guidance systems and con­
centrating on their producibility and 
maintainability. And yet we have no 
money for that." 

Find a Pound to Save 
The General also said, "Look at 

our boosters. These are big mis­
siles. On the first [Peacekeeper] 
stage, one pound is one mile. On 
stage three, it's fi ve miles per 
pound. I think we ought to be able to 
find a pound to save here and 
there-but we 're not doing enough 
on new materials to let us find those 
pounds." 

The BMO Commander expressed 
regret that "some very interesting 
work on earth-penetrating weap­
ons," including "two very success­
ful demonstrations where we took 
Mark II [RVs] and drove them into 
th_e earth," may be wasted because 
of a lack of funding to pursue such 
testing as far as necessary. 

This problem also pertains to 
BM O's work on penetration aids, be 
said. 

As to research on ICBM basing, 
General Barry had this to say: 
"Have we reached utopia in basing 
modes? I can't believe that. We built 
very hard silos-supersilos-down 
in Yuma, Ariz. Relatively inexpen­
sive. Fantastic hardness. Then 
somebody in Congress wrote it into 
the law: 'Get out of the silo busi­
ness.' We closed Yuma. 

"We were doing some deep-bas­
ing work. It was promising. Some­
body in Congress wrote it into the 
law: 'Get out of deep basing.' 

"At the moment, we're doing no 
basing work at all that looks down­
stream. I'm troubled by that." 

He is also troubled, he said, by 
the prospect that BMO will have to 
give up space-testing reentry vehi­
cles and ICBM subsystems for lack 
of boosters to conduct such tests. 
BMO has "hardly any" Minuteman 
II boosters and will have expended 
all of its thirty-one remaining Min­
uteman I boosters by the early 
1990s, he said, adding: "Somebody 
wrote into the INF Treaty that we 
can't use the Pershings [intermed­
iate-range ballistic missiles] as test­
launch vehicles." 

Instead of "taking perfectly good 
missiles and destroying them," the 

AIR FORCE Magazine / October 1988 



US should have "worked something 
out with the Soviets" by way of ver­
ification procedures to assure them 
that the Pershings would be used for 
testing only, General Barry said. 

"We're very proud of our testing 
record," he stated, but now, "we 
have a dilemma." 

At the symposium , General 
Chain, who is also Director of 
SAC's Joint Strategic Target Plan­
ning Staff, made a spirited case for 
the future role of the land-based 
ICBM in the context of START. He 
noted that the proposed START 
agreement would leave the US and 
the USSR with 6,000 nuclear war­
heads each, and that, in the case of 
the US, "something less than 4,900" 
will be divided among the ICBM 
and SLBM forces, "each of which 
gives us a unique capability." 

Without devaluing SLBMs by 
comparison, General Chain called 
the land-based missiles "very accu­
rate weapons that provide what I 
call 'counterbattery fire ' -shooting 
back at things that shoot at us. The 
quickest weapon we've got for this 
is the land-based ICBM, coupled 
with its accuracy." 

He insisted that "I want to see a 
balance between the submarine­
and land-based legs of the triad." 

Noting that START will permit 
about 1,100 weapons on bombers, 
General Chain emphasized that "a 
bomber without cruise missiles 
counts for only one" such weapon. 

This, he said, means that "I can 
put more bombs inside that bomb­
er" and still have it count as only 
one. "So it will be a force multiplier 
to have a strong bomber force." 

Strong Bomber Force 
To carry out both strategic-nu­

clear and tactical-conventional mis­
sions , the US "needs 600 bombers," 
General Chain declared . As in the 
past, the SAC Commander made a 
strong pitch for assigning B-52Gs to 
conventional missions in support of 
NATO, declared that the B-IB 
bomber is a far better weapon than 
its critics give it credit for being, and 
predicted that the B-2 Stealth bomb­
er will "revolutionize" war plans . 

"The B-2 is coming along," he 
said. "I've seen it. I've flown the 
simulator. It will be a very good, 
expensive aircraft. We'll have to be 
judicious on how we bring it into the 
inventory. 
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"With its stealth, it is going to be 
to a conventional aircraft what a jet 
engine was to a propeller-driving en­
gine. It will present to the Soviets a 
capability that they 'll have a hell of a 
time dealing with." 

General Chain declared that such 
modernization "has served us well, 
not only in carrying out our deter­
rent but also in getting on with arms 
control"-and must be continued. 

Within a month of the AFA sym­
posium, General Chain's drive to 
give B-52Gs a conventional role 
rather than to retire them yielded 
results. The Air Force and the Joint 
Chiefs of Staff approved his concept 
in principle, and studies were begun 
on how best to put it into practice. 

As to ICBMs, the SAC Com­
mander in Chief stressed that his 
"first priority" is the deployment of 
fifty Peacekeepers in the rail-gar­
rison mode, following the emplace­
ment of the first fifty in silos at F. E. 
Warren AFB. 

"Arms 
control is not 
a substitute 

for 
modernized, 

highly 
capable 
strategic 

forces. The 
threat does 

not go 
away." 

"I still want the Small ICBM, but 
I can't afford it with the dollars 
being allocated for defense ," he 
said. "From the warfighting per­
spective, I need them both." 

General Dugan told the sympo­
sium audience that the Air Force's 
"best efforts are seriously focused 
on continuing the task of strategic 
modernization" in the environment 
of tighter defense budgets and arms 
control. 

"I believe," he said, "that there is 
a growing perception among many 
that our modernization will have 
been completed as prospects for the 
signing of a strategic arms-control 
agreement improve. Nothing could 
be further from the truth. In fact, 
modernization becomes even more 
important. 

"Arms control is not a substitute 
for modernized, highly capable 
strategic forces. The threat does not 
go away. . . . Failure to modernize 
also undermines strategic stability 
even if we do reach an agreement, 
because we begin to lose the flexibil­
ity of larger numbers as we reduce 
overall force levels." 

General Dugan's message: The 
fewer strategic weapons there are , 
the more capable and efficiently de­
ployed they must be. 

The START agreement under 
consideration at the time of the AFA 
symposium would cause the US to 
lose nearly half of its strategic nu­
clear warheads. If the Navy pro­
ceeds to build its full complement of 
twenty Trident ballistic missile sub­
marines and the Air Force follows 
through with deployment of 100 
Peacekeepers , there will be rela­
tively few warheads left over for 
Minuteman III ICBMs and for 
SICBMs, should that single-war­
head missile ever come to pass. 

lnterservice Conflict? 
General Dugan was asked at the 

AFA symposium whether this situa­
tion poses "a potential conflict be­
tween the Navy and the Air Force." 

"If you strike the word 'poten­
tial ,' the answer is yes ," the General 
wryly replied. "There is an ongoing 
analysis of-and debate over-what 
the right mix will be. It's an impor­
tant question for the country, and 
it's hardly a trivial question for the 
Air Force and the Navy. 

"We've been looking at a whole 
range of numbers-SLBM numbers 
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and ICBMs in the couple of thou­
sands down to the hundreds." 

In judging "measures of merit" 
between ICBMs and SLBMs, com­
parative costs and "damage expec­
tancy" come out "a wash," General 
Dugan said, "so we're looking at 
measures of merit that make a dif­
ference." 

Among these, he said, are "how 
many targets" would be best cov­
ered by ICBMs or by SLBMs in the 
"different mixes" of such targets 
that may result from Soviet strategic 
plans in the aftermath of START. 

At the symposium, General 
Chain noted that the Air Force is 
studying the advisability of reduc­
ing the number of warheads on its 
Minuteman III ICBMs, which now 
carry three MIRVs apiece. 

General Dugan was asked 
whether he agreed with General 
Chain that the US could use a much 
larger force of bombers-600 of 
them-than it presently foresees in 
the 1990s and beyond. 

'Tm all in favor of it," General 
Dugan replied, noting that the Air 
Force must now cover a much great­
er geographic spread of the globe 
with far fewer bombers than was the 
case during World War II. 

Moreover, added the Deputy 
Chief of Staff, "there are lots of 
places in the world where 'Yankee, 
Go Home' signs are on the walls, 
and there will be a great advantage 
in being based on our own soil." 

In light of this, "600 bombers may 
be a great bargain for us in the near 
future," he declared. 

General Dugan claimed that the 
US must adhere to "two guiding 
principles" in working to attain 
arms control along with an adequate 
deterrent force . "First, completion 
of the strategic modernization pro­
gram is essential, and second, the 
attributes of a balanced, flexible, 
and enduring triad will be just as 
necessary after a START treaty as 
they are today." 

Addressing the symposium from 
the perspective of the Joint Strate­
gic Target Planning Staff Admiral 
Bell, the JSTPS Vice Director, 
claimed that the US will be able to 
cover all required strategic targets 
in the Soviet Union even with the 
warhead reductions in the cards in 
START. 

The reason for this, the Admiral 
said, is the high quality of the weap-

74 

ons resulting from the US strategic 
modernization program. He cited 
the Navy's D5 Trident II SLBM, the 
Air Force's Peacekeeper and up­
graded Minuteman III ICBMs, and 
the Air Force's B-lB bomber as ex­
amples. 

Admiral Bell also noted, "Five 
years ago, we didn't have any air­
launched cruise missiles. Now we 
have almost 1,500." 

But he, too, warned against slack­
ing off in strategic modernization, 
declaring: "The Soviets have more 
weapons to apply to our smaller tar­
get base than we have weapons to 
apply to their larger target base. 
We 're going to have to become more 
efficient." And this means that 
"we're going to have to continue to 
modernize." 

Earlier in the symposium, the De­
fense Intelligence Agency's Mr. 
Clift had presented a stark picture 
of the Soviet Union doing just 
that-continuing to develop mobile 

"The Soviets 
have more 
weapons to 
apply to our 

smaller 
target base 

than we have 
weapons to 

apply to their 
larger target 

base." 

ICBMs and to position command 
control and communications (C3) 

centers deep underground to make 
them survivable against a US nu­
clear counterattack. 

Admiral Bell said that the target­
ing strategy of the US is built around 
assigning the Navy's D5 SLBM and 
the Air Force's Peacekeeper to 
"hard" targets in the Soviet Union 
and that those missiles "are proba­
bly not the right weapons to go after 
softer targets-ones that are easier 
to get to-that you have in the 
[Soviet] mobile ICBMs. 

"On the other hand, while the ac­
curacy and yield of the D5 and MX 
[Peacekeeper] are quite good, they 
cannot take on the deeply buried 
targets that Denis [Clift] talked 
about. 

"Therefore, we need an advanced 
technology weapon-an earth-pen­
etrating weapon of some sort-to 
put those targets at risk." 

As General Barry pointed out, 
however, BMO's work on such 
weapons is on the wane for lack of 
funding, following some highly suc­
cessful testing. 

Survivability of SSBNs 
Admiral Bell was questioned 

about the survivability of the Navy's 
SSBN ballistic missile submarines 
and their communications links 
with the National Command Au­
thorities (NCA) in the event of a 
nuclear attack, and given the Soviet 
advances in antisubmarine warfare. 

The Admiral responded that the 
US submarine force of SSBN s is 
widely regarded as the most surviv­
able leg of the triad, but that it has 
"constantly lived under a cloud in 
Washington and some other places" 
because of its alleged "inability to 
have reliable communications" with 
the National Command Authorities 
under nuclear duress. 

He called this allegation "a myth" 
in view of the advances in secure 
communications of recent years. 
"Communications associated with 
submarines are not too divergent 
from those associated with the 
ICBMs," and "the reliability of our 
communications lies mainly in their 
redundancy through all the legs of 
the triad," Admiral Bell asserted. 

DARPA's Mr. Moore claimed that 
the greatest threat to the US in the 
near term may be an internal one­
an unwillingness to continue the 
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strategic modernization program. 
He predicted that the Soviet Union 
"will continue to seek superiority" 
in strategic systems and forces 
"because that is very fundamental 
to them," arms control or no arms 
control. 

He said that they may pursue 
such superiority in "new ways" and 
that the US should consider doing 
so as well. 

For example, said the DARPA 
Deputy Director, the US may be 
well advised to seize "technological 
opportunity" in the development of 
"nonnuclear strategic systems." 
Citing his "best example" of such, 
he described cruise missiles that 
would be ten times more accurate 
than the current air-launched and 
sea-launched cruise missiles in Air 
Force and Navy arsenals. 

Such a highly accurate cruise mis­
sile "would be able to kill many 
kinds of targets now killable only 
with nukes," Mr. Moore asserted. 

The US needs to do better at find­
ing mobile strategic targets, Mr. 
Moore declared. Referring to Sovi­
et road-mobile and rail-mobile 
ICBMs, he predicted that "SAC is 
going to face an ever-increasing 
challenge of finding mobile targets 
in order to carry out a coun­
terstrike." 

Consequently, the US should 
give high priority to developing sen­
sors and signal processors to be 
combined in airborne systems espe­
cially devised to detect mobile mis­
siles even when they are "obscured 
by foliage or camouflage." 

The US must also greatly im­
prove its systems for detecting So­
viet submarines, which have be­
come ominously quiet, and Soviet 
aircraft, which may come to feature 
low-observable technologies, that 
are capable of launching long-range 
cruise missiles. 

Such cruise missiles "pose great 
difficulties for our continental air 
defense" and are grave threats to 
SAC bases and US ballistic missile 
submarines "as they egress from 
their ports," Mr. Moore said. 

He called Soviet cruise missiles 
his "greatest concern" on the strate­
gic front. Even though the US de­
fense establishment faces "tough 
times ahead in low-to-negative real 
growth" of military spending, it has 
no choice but to stick with the mod­
ernization of its strategic forces, 
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said the DARPA official, because 
"the Soviets could surprise us in 
many ways." 

Prescription for Action 
Mr. Moore's prescription for ac­

tion: "We should demonstrate our 
options for response. We should de­
velop the technologies and not put 
them on the shelf but build them 
into systems concepts and get those 
concepts ready, test them-perhaps 
through prototyping-and be pre­
pared to deploy them when the 
threat calls for it." 

General Casey, who commanded 
BMO prior to taking charge of 
Space Division, expressed "no 
doubt that SAC and the US Navy 
are fully up to speed in exploiting 
new technology in the ballistic mis­
sile area." 

But he drew an analogy to "the 
heroes of the sports world," warn­
ing that "if you stand around too 
long admiring past successes, you 
soon find out that the dynamics of 

change will pass you by if you aren't 
ready to accept the challenge of the 
moment." 

Noting that bombers and ballistic 
missiles usually dominate discus­
sions of strategic modernization, 
General Casey declared: "I believe 
it is equally-or perhaps more-im­
portant that we upgrade the means 
of commanding and directing 
them." In this, space systems for 
command control communications 
and intelligence come heavily into 
play, the former Space Division 
Commander said. 

General Casey strongly advo­
cated the development and deploy­
ment of a space-based radar system 
for detecting enemy bombers and 
cruise missiles. He noted his dis­
agreement in this matter with DAR­
PA's Mr. Moore, who had expressed 
reservations about the ability of 
space-based radars to do their job 
against the stealthy bombers and 
cruise missiles that the Soviets may 
yet devise. 

"The world is not made up of 
stealthy cruise missiles and stealthy 
platforms," General Casey de­
clared. 

He acknowledged that it is "diffi­
cult to start any new program in the 
budget environment we 're in right 
now." But he claimed that space­
based radar must be made an excep­
tion-"it is absolutely the most im­
portant new development that we 
can undertake in the area of world­
wide surveillance." 

Addressing the severity of the 
budget situation, General Watts em­
phasized a point that General Du­
gan had also stressed-the defense 
budget did not cause the federal def­
icit and should not be unduly vic­
timized as part of the political effort 
to cut that deficit. 

"As a nation, we have chosen to 
increase the risk to our national se­
curity in our attempt to reduce the 
deficit," General Watts asserted, 
"so we must redouble our efforts to 
guarantee that we buy this nation a 
first-rate military capability within 
the spending limits established by 
the President and the Congress ." 

The US capability for strategic 
deterrence must be preserved at all 
costs, said the General, because it 
"has brought us over forty years of 
freedom from global conflict," and 
"that alone makes it a worthwhile 
pursuit." • 
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This is the "Year of the Alert Force" in 
Strategic Air Command. 

'THE SAC alert crews may be 
the 'tip of the spear,' but there 

is ten feet of spear behind it," said 
2d Lt. Terry Hesterman, a missileer 
with the 564th Strategic Missile 
Squadron at Malmstrom AFB, 
Mont. Lieutenant Hesterman was 
referring to the support force­
maintenance and security people, 
cooks, weather forecasters, and 
many others-who keep the aircraft 
and missile alert crews operational 
and ready to carry out their EWO 
(Emergency War Order) tasking 
should the grim necessity ever 
come. He also meant the families of 
the alert crews, whose understand­
ing and support is often forgotten. 

This month, Strategic Air Com­
mand begins its thirty-first year of 
alert. Gen. John T. Chain, Jr., SAC's 
Commander in Chief, has declared 
1988 the "Year of the Alert Force." 
For a firsthand picture of life on 
alert, AIR FORCE Magazine visited 
the 341 st Strategic Missile Wing at 
Malmstrom and the 410th Bom­
bardment Wing at K. I. Sawyer 
AFB, Mich., both typical SAC 
wings. 

An Awesome Responsibility 
"Nobody wants this much re­

sponsibility," said 1st Lt. Scott Pat-
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node, a KC-135 aircraft commander 
at K. I. Sawyer. "But somebody has 
to do it. We hope we never have to 
do our jobs." Added 2d Lt. Kate 
McGraw, a deputy Minuteman II 
launch officer with the 490th SMS at 
Malmstrom, "The fact you might 
have to actually launch nuclear mis­
siles is always in the back of your 
mind. But putting it into perspec­
tive, I'd rather be a part of defend­
ing the country than wondering if 
[an attack] will come and not being 
able to do anything about it." 

The missile crews do know where 
their ICBMs are targeted. The plan­
ning and intelligence sections on the 
bomber side work together to as­
semble the "bags" (big, leather 
briefcases) with detailed route and 
target information, as well as the 
"go codes" that tell the crews that 
the order to proceed to the target is 
a valid one. The crews study these 
maps and routes and get full brief­
ings while on alert. 

Security is tight, including per­
sonnel security. Where control of or 
access to nuclear weapons is possi­
ble, the "two-person concept" is in 
force. No one works alone, which 
practically eliminates any opportu­
nity for sabotage or an unauthorized 
launch attempt. 

Strategic Air Command is winding up 
the "Year of the Alert Force" honoring 
SAC crews, technicians, and support 
force. On the front lines are "crew dogs" 
like 2d Lt. Kate McGraw (seated) and 1st 
Lt. Chris Ha"lngton of the 490th 
Strategic Missile Squadron at 
Malmstrom AFB, Mont. Their job Is to 
watch over and, If necessary, launch live 
versions of this Inert Minuteman /I ICBM 
(above). The missile and Its suspension 
ring can be seen at the bottom of 
Malmstrom's T-9 training silo. 
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Each missile Launch Control 
Center (LCC) controls ten missiles, 
but also monitors another LCC's 
missiles. If one crew should attempt 
to launch when no order had been 
given, another crew miles away 
could prevent them from doing so. 

There are positive control proce­
dures for bombers, too, preventing 
the unauthorized "scrambling" of 
crews to their planes or, once air­
borne, from arming weapons or pro­
ceeding into enemy territory. 

Basic to this security is the Per­
sonnel Reliability Program (PRP), 
started in 1962 by Gen. Curtis E. 
LeMay. It keeps close watch on 
bomber and missile crews, mainte­
nance troops, security police, muni­
tions handlers, and everybody else 
who works around nuclear weap­
ons. 

One similarity between bomber 
and missile alert is the EWO certifi­
cation process. Each member of 
every missile, bomber, and tanker 
crew must give a briefing to a senior­
level wing officer. "We try to get the 
wing commander in for EWO certi­
fication to emphasize to the crew 
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member how important the mission 
is," said Lt. Col. Chuck Masonic, 
the 410th BMW's chief of opera­
tions and plans. 

Much of the equipment, especial­
ly in the communications area, is 
the same in the missile launch cap­
sules and in the command posts of 
the bomber wings. 

There are several types of com­
munications systems, ranging from 
voice (Primary Alerting System, or 
PAS), to low-frequency transmis­
sions (Survivable Low-Frequency 
Communications System, or 
SLFCS), to satellite communica­
tions (AFSATCOM), providing re­
dundancy in any contingency. 

Another similarity is that missile 
crew members and alert command 
post controllers carry the same 
handguns. (SAC is switching from 
.38-caliber to 9-mm sidearms.) 

Because Boeing built most of the 
Minuteman LCCs and all of the 
KC-135s (as well as the missiles and 
B-52s), the sliding seats in both the 
Launch Control Centers and the 
tankers are also quite similar to 
each other. 

The crew force does 
not work alone. It Is 
supported by thou­
sands of dedicated 
people behind the 
scenes. The total 
team effort keeps the 
deterrent viable. 
Here A1C Todd 
Buchanan and A1C 
Todd Karl work In the 
newly refurbished jet­
engine shop at K. I. 
Sawyer AFB, Mich. 

But flyers and missileers are dif­
ferent breeds of "crew dogs" (as 
they call themselves). They kid each 
other whenever they get a chance. 
The missileers like to say that 
"bombers are fun, missiles are im­
portant." 

Providing the Impact 
"Sometimes the tip of the spear 

forgets to thank the people provid­
ing the impact," said Lt. Col. Brian 
Horst, Commander of the 46th Air 
Refueling Squadron at K. I. Sawyer. 
"The alert crew is only one cog on a 
very big wheel. For sure, you aren't 
going to go anywhere without main­
tenance." 

Before the bombers and tankers 
are put on alert, they go through an 
intensive series of checks that lasts 
up to two days. On the B-52's Last 
Sortie Before Ground Alert 
(LSBGA), the plane's Offensive 
Avionics System (OAS) is given a 
final tune-up, and simulated weap­
ons releases are made. Then the 
planes are moved to the Alert Air­
craft Parking Area (MPA), where 
they remain on five-minute alert for 
up to ninety days. 

When the aircraft is on alert, the 
crew chief (or the assistant crew 
chief) is on alert with it. The crew 
chief preflights "his" aircraft every 
morning by powering up the plane, 
checking systems and equipment, 
and doing any maintenance that is 
required. "It is amazing to me that 
just sitting there, things on the air­
craft break," said AlC Anthony 
Uranger, a B-52H keeper at K. I. 
Sawyer. 

If the crew chief working alone 
can't fix a broken system or part, a 
specialist technician can be called in 
to help. The problem has to be cor­
rected in four hours, though, or the 
airplane will be pulled off alert. 

"A storm comes in, the missile 
sites go down, we go out," said Al C 
Timothy Mouchi, a field mainte­
nance technician supervisor at 
Malmstrom. "When we start servic­
ing, we never know when we are 
coming home, if we'll need cops, or 
when we're going to have to RON 
[remain overnight]." 

The biggest problem for both mis­
sile and airplane maintainers alike is 
that their equipment is old, creating 
some reliability problems. "Thirty­
year-old aircraft tend to break by 
themselves," said SrA. Andrew 
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On occasion, Minuteman 
Ill crew members like 2d 

Lt. Chris Sharpe (right) , 
have to use the services 

of Detachment 5 of the 
31th ARRS and its Bell 
UH-1N helicopters (be­
low) to get out to their 

Launch Control Facility. 
Mostly, though, the 

crews drive out to the 
field, and the helicopters 

are used for "cop 
swaps" and assisting in 

priority maintenance. 

Neher, a KC-135A maintainer. 
"We've run so many sorties on them 
that something has to give sooner or 
later. You've got to pay more and 
more attention to them." 

Spare parts are often a problem, 
especially with the missiles. "A lot 
of items are just not available," said 
SSgt. Dean Wells, a technician with 
the 341st Organizational Mainte­
nance Squadron. "To get spares for 
the T/E [Transporter/Erector-how 
the missiles are transported and put 
into their launch facilities], we have 
to cannibalize from one of the oth-
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ers." Added Col. Edward Burch­
field, the 341 st SMW's Vice Com­
mander, "When I was on alert, we 
couldn't touch anything. Partly be­
cause spares are short, now we have 
crews bringing [equipment] drawers 
back from alert so we can fix them." 

Supply squadrons spend a lot of 
time on the phone tracking down 
spares from other bases or from the 
depots. To improve parts availabili­
ty for aircraft, SAC adopted the 
Readiness-Oriented Logistics Sys­
tem (ROLS). Supply is located near 
the flight line so spares can be ob-

tained quickly. For routine mainte­
nance, mechanics can use the Parts 
Store's drive-through or walk-up 
windows. Parts for the alert aircraft 
are delivered. 

Missile maintainers don't have a 
Parts Store, but priority mainte­
nance at Malmstrom is greatly aided 
by Detachment 5 of the 37th Aero­
space Rescue and Recovery Squad­
ron. These Military Airlift Com­
mand UH- lN helicopters take parts 
and people to the silos, which are 
spread over Malmstrom's 23,000-
square-mile complex. The helicop­
ters also perform "cop swaps," fer­
rying security policemen to and 
from the LCF (Launch Control 
Facility, the topside building at a 
missile site). 

The security flights guard the 
area around the LCF and control 
access to the Launch Control Cen­
ter. "We'll get an OZ [Outer Zone­
the area between the fence and the 
actual missile silo] alarm in the cap­
sule, and we '11 have to send cops out 
to check," said Capt. Bill Molter, 
assistant operations officer of the 
564th SMS. "Nine times out of ten, 
it will just be a gopher, but the cops 
have to go out and check it." 

Other security police, or SPs, 
working out of campers in two-man 
teams, guard the Launch Facilities 
(LFs) when the intruder-detection 
system breaks down. The campers 
come complete with a gas stove for 
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cooking. "A lot of people want to 
stay out there," said CMSgt. Jesse 
McMurtry, the 341st SMW's senior 
enlisted advisor. "They are their 
own bosses out there. Surprisingly, 
that's where some of our youngest 
troops are." 

SPs working around the alert air­
craft see less of the countryside. 
Even though the MPA is fenced in 
and has closed-circuit TV surveil­
lance and a pressure alarm system 
outside the fence, the SPs still set up 
an inner security zone around the 
aircraft. There is also a rifle squad 
in a Peacekeeper armored vehicle 
stationed in the compound. The SP 
force is usually tested once on every 
eight-hour shift. 

"If it's snowing outside and no­
body can move, the SPs will come 
and get us," said SSgt. Allan McFer­
ran, the food-service supervisor in 
the alert facility at K. I. Sawyer. "It 
shows how important we are." 
Chief McMurtry agreed. "The 
cooks set the whole tone at the LCF. 
The first thing the SPs do when they 
get out there is ask, 'Who's the 
cook?' They know who the good 
ones are." 

The traditional Image of the bomber 
alert is of crews making a mad dash to 
the planes or the trucks that wlll take 
them to their aircraft when the klaxon 
sounds. Above, one of the 41oth Bomb 
Wing's B-52Hs sits on the alert pad. 
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Off to Work 
At a bomber wing, about 1,300 

people directly support thirteen 
alert aircraft. In a missile wing, 
nearly 2,100 people support 200 
missiles. It is only a matter of de­
gree, but the missile folks seem to 
have a greater sense of urgency­
once launched, a missile can't be 
recalled. 

"This is a stressful job. You're 
always under the microscope," said 
1st Lt. Chris Harrington, a combat 
crew commander with the 490th 
SMS. "If you screw up on this job, 
you are screwing up with nuclear 
missiles." Or with nuclear bombs, 
as is the case with the bombers. 

"It is a lot harder on missile crews 
these days," noted Colonel Burch­
field. "Getting message traffic used 
to be a big deal. Now there is so 
much message traffic to make sure 
they get the word, that the crews are 
busy all the time. The systems 
break down much more frequently, 
and they always have to watch for 
things like that." 

The real addition to the bomber 
crew's work load, however, has 
come from the increased emphasis 
SAC has put on its conventional 
mission. "The crews have a good 
time with conventional ops," said 
Lt. Col. Dave Knowles, Command­
er of the 644th Bomb Squadron at 
K. I. Sawyer. "They get to play Red 
Flag, drop bombs, and get the bene­
fits from lots of training. The chal­
lenge is tremendous, though, to be 
proficient at both nuclear and con­
ventional operations." 

"In previous years, before cuts in 
personnel levels, we had the luxury 
of extra people," said Col. Al 
Joersz, the 410th BMW Command­
er. "Now we don't have the luxury 
of all the people carrying their fair 
share. We're all hustling and doing 
the best we can to be a productive 
work force." 

Going to the missile fields, the 
deputy missile crew commander 
usually picks up the truck, then 
heads to the operations building 
where crews first meet with their 
squadron (Pre-Predeparture ), then 
with the rest of the alert crews from 
the other squadrons (Predeparture ). 
Here they are given a briefing on 
conditions (road and weather), 
where t!i,e camper teams are, and 
other special interest items. There 
is a classified briefing as well. 

The crews then take off for LCFs, 
which at Malmstrom may be any­
where from one hour (Alpha-01) to 
four hours (Oscar-01) away from the 
base. The crews put 6,000,000 to 
10,000,000 miles per year on the ve­
hicle fleet. Driving out to the LCFs, 
the crews pass several missile silos 
that are just off the road. One LF at 
Malmstrom is literally in the back 
yard of a convenience store. 

Once at the site, the new crew 
checks the seals on the equipment 
and takes an inventory of the classi­
fied material before the other crew 
leaves. The outbound crew leaves 
by an elevator (the LCCs are be­
tween sixty and 115 feet deep). Then 
the 110-ton blast door is shut. 

Sometime after assumption of 
alert, the deputy sleeps (conditions 
permitting) in the bunk in the LCC. 
About 10:00 p.m., the commander 
hits the sack, which is in a cub­
byhole in the Minuteman II LCCs 
and has a good bit more space 
around it in the Minuteman III cap­
sules. The commander usually 
drives back to the base when the 
alert shift is over. 

The missile crews are on alert for 
twenty-four hours eight times a 
month. Briefings, travel, and swap­
out add considerable time, so the 
crews are away from home for six­
teen days a month. On other days of 
the month, they train or stand by to 
substitute as needed. 

The crews have to get a pre­
scribed number of hours in the Mis­
sile Procedures Trainer (MPT), an 
LCC simulator, every six months. 
"We give them problems not nor­
mally encountered in the field," said 
Capt. Larry Grundhauser of the Op­
erations Training Division at Malm­
strom. "They could [stand] 300 
alerts and never have to replace a 
circuit breaker. They will likely nev­
er see an unauthorized launch at­
tempt." The primary training em­
phasis is EWO procedures. At least 
annually, the crews go through an 
exhaustive evaluation. 

The missile maintenance crews 
have their own simulator to practice 
on. The T-9 is complete, down to the 
heavy blast door covering the silo. 
Every phase of operations, includ­
ing emplacing the training round 
and attaching simulated reentry ve­
hicles (RVs), can be carried out. 

Alert for the bomber and tanker 
crews is considerably different. At 
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K. I. Sawyer, assumption of alert is 
on Thursday. After swapout, the 
alert crews can leave the com­
pound, but they are tied to the 
AAPA by a short leash. 

The crews must sleep in the alert 
facility, but other than a morning 
briefing and their daily training 
schedule, they can go anywhere on 
base where there is a klaxon. How­
ever, they must go in government 
vehicles (rather than their own cars) 
so their whereabouts can be 
tracked. 

'Iraining for B-52 aircrews con­
sists of EWO study, escape and eva­
sion procedures, and, at many 
bases, time in the full-motion, six­
axis Weapon System Trainer 
(WST), which is so realistic it can be 
"crashed." The whole six-man B-52 
crew can train at one time in the 
WST. Tanker crew training is sim­
ilar. 

A relatively new area for SAC air­
crew training is tactics. "Our crews 
had gotten in the mindset that if you 
had to go to war, you were as good as 
dead," said Lt. Col. Bill Barton, the 
chief of the 410th BMW's tactics 
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branch. "They now think that they 
can take on the enemy, beat him, 
then go hit their targets." There are 
even tactics classes for crews on the 
unarmed tankers. "Tanker tactics 
are basically to run, but there are 
some real sneaky things they can 
do," noted Colonel Barton. 

Key Ingredients 
Initiatives in the "Year of the 

Alert Force" have gone a long way 
toward improving the conditions in 
the LCFs and alert facilities. There 
are game tables, big-screen TV sets, 
and VCRs. Most LCFs have a satel­
lite dish, and the launch crews will 
soon be getting larger TVs (the ones 
in the facilities now can hardly been 
seen from the deputy's chair) and a 
splitter cable so the people down­
stairs can watch one show while the 
folks upstairs watch another. Weight 
rooms are set up in all alert facilities 
and are coming to the LCFs. 

The launch crews have another 
pressure vent called the "Captain's 
Log." This notebook is filled with 
just about anything the crew mem­
ber wants to say. There are cartoons 

Training plays an lm­
porta11t role In the 
lives of both main­
tainers and crews. 
Here, Sgt. BIii Mat­
thews (left) and Amn. 
Jonathan Wood 
(right) train topside at 
Malmstrom's T-9 
facility. The 110-ton 
blast door covering 
the top of the silo 
must be closed with a 
hydraulic unit known 
as a "pipe pusher" 
that moves the door 
three Inches at a 
time. 

with names and captions changed, 
anecdotes, and some general letting 
off of steam. 

Alert crews can phone home, and 
airplane crews can see their families 
at visitation centers. The visitation 
center building, located near the 
alert compound, has a kitchen, a 
large den area with TV, and several 
rooms where families can dine in 
privacy. 

"This place kind of defeats the 
purpose sometimes, though," noted 
Debbie LaPiana, wife of 1st Lt. Pe­
ter LaPiana, a KC-135 copilot. 
"Sometimes the stress builds, with 
kids running around, the noise, and 
not really being able to relax with 
everything going on here. Still, I am 
glad they have this place. It's good 
for the families to get to spend some 
time together." 

Alert affects the families just as 
much as the crew members. "My 
son's first words were 'Daddy 
'lert,' " said Elizabeth Danforth, 
wife of Capt. Steven Danforth, a 
B-52 pilot. "There is a period of ad­
justment every time he goes on or 
comes off alert." 

Holidays are tough, too. "It was 
kind oflonely on Christmas," noted 
Candy Molter, wife of the 564th 
SMS's Captain Molter. 

Despite the hours and conditions 
(K. I. Sawyer had 210 inches of 
snow in 1986), most of the people 
making up the alert force like their 
jobs. "I go out and get it done. I 
always feel real good when I go 
home." Added Airman Neher, "I get 
tangible results. That tanker goes 
up, and it's something I did. I put it 
there." 

Women are v~ry much a part of 
the alert force these days. There 
.have been a few adjustment prob­
lems for the women, some from 
older hard-line chauvinists, but 
mostly in terms of facilities. Other 
than that, they have assimilated well 
into the tanker and Minuteman crew 
force and are regarded as "just an­
other crew dog." That may be the 
ultimate compliment. 

Change for the Better 
"We are doing some little things 

that are generating a lot of payback 
for a minimal effort," said Colonel 
Knowles. Some examples: 

• The tires on the SPs' Peace­
keepers are being changed from sol­
id rubber to regular inflatable tires. 
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The ride is much smoother, and the 
SPs are very happy. 

• The crew vehicles for the mis­
sile alert crews are getting AM/FM 
radios, cruise control, and air-con­
ditioning. Not that important until 
you drive 140 miles each way with­
out them. 

• The cooks at the alert facility at 
K. I. Sawyer are being rotated for 
duty at a nearby four-star restau­
rant. The extra experience they gain 
is making for a much higher quality 
program in the alert facility. 

"The crew and the crew chief 
merg~ through the nose-art pro­
gram," said Lt. Col. Mike Link, Op­
erations Officer of K. I. Sawyer's 
307th AREFS. This program has 
been a big morale booster. 

Once a design has been picked by 
the crew and the crew chief and ap­
proved by the field maintenance 
squadron, it is advertised, and art­
ists are found to paint it. The logo on 
the KC-135 "North Wind" was 
painted by an NCO out of the photo 
lab. 

A major change for all squadrons 
was the addition of an adjutant who 
handles administrative and "addi­
tional" duties that the launch crews 
were previously required to per­
form. 

Another major effort spreading 
through SAC is self-help. 

"It became a competition among 
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the alert crews to see who could get 
the most done to the squadron 
building in a weekend," said Colo­
nel Knowles. The supply squadron 
at K. I. Sawyer added a second sto­
ry to their offices, and the jet-engine 
mechanics saved $77,000 by redo­
ing their floor with a light-reflective 
material themselves. 

The ultimate self-help effort, 
however, has to belong to the 301st 
Air Refueling Wing. This new wing 
at Malmstrom, which was not to get 
its first KC-135R until October, built 
everything it needed to be an opera­
tional wing. The wing started with a 
condemned hangar and then built 
shops, offices, and conference 
rooms, finishing the job for less than 
$200,000. 

The major changes to the alert 
force came from the crews them­
selves. As part of the "Year of the 
Alert Force" effort, the crews were 
given the opportunity to start an 
Airmanship Program. "I was as­
tounded at the things they came up 
with," said Col. Bob Summers, 
Commander of the 564th SMS at 
Malmstrom. 

Some of the changes that have 
already been implemented: elimina­
tion of gender-specific crews (which 
were a scheduling nightmare); 
changing crew selection for the an­
nual "Olympic Arena" competition, 
including line crews at all SAC con-

Tankers are an es­
sential adjunct to the 
bombers. When a 
plane is on alert, Its 
crew chief (or the as­
sistant) stays on alert 
with It. Here, the crew 
chief, with some help 
from other mainte­
nance troops, 
finishes preflighting 
one of K. I. Sawyer's 
alert KC-135As. The 
alert aircraft are pre­
flighted every morn­
ing, regardless of 
weather. 

ferences affecting crew procedures; 
giving crews recognition with 
100/200 alert certificates and pins 
and end-of-tour certificates; and 
getting issue glasses changed from 
thick, black, plastic frames to wire­
rims. 

The missile crews have also been 
influential in getting evaluations 
changed from numerical scores 
(anything below ninety percent was 
failing) to simply Pass/Fail. "This 
'clean sheet' approach will see if the 
crews are combat-ready," said Lt. 
Col. Conrad Strickland, the 12th 
SMS commander at Malmstrom. 
"Not whether they are 97.7 percent 
perfect, but if they can fight the 
war." 

Under one of the Airmanship Ini­
tiatives the airplane side came up 
with, both crew proficiency and 
Aviation Career Enhancement 
(ACE-a program in which copilots 
practice being aircraft commanders 
in T-37s) flights can now be made 
while on alert. The crews fly for a 
short time in an off-alert bomber or 
tanker in the area around the base. 
Since this is such a radical change, 
SAC is edging into this program 
slowly. 

While changes are being made in 
alert, one thing won't change. As 
Lieutenant Hesterman says, "Alert 
is ordinary people doing an extraor­
dinary job." ■ 
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The Pentagon is putting up $2.5 billion 
in earnest money to develop UAVs. The 
Air Force is dead serious about 
employing them-but in addition to, not 
instead of, manned aircraft. 

On the Horizon: 
Unmanned 
Aerial Vehicles 
DURING the Vietnam War an Air 

Force reconnaissance drone 
lost power, came down in the Gulf of 
Tonkin, and stayed afloat. A heli­
copter was sent out to retrieve the 
drone and the pictures it had taken 
of enemy targets. The chopper also 
failed, plopped into the drink, and 
began to sink. 

Three crewmen clambered out of 
the foundering helicopter and clung 
to the bobbing drone until they were 
picked up by a US Navy ship. After 
they were brought aboard, a sailor 
who had witnessed their rescue 
asked them: "How did all you guys 
get into that little airplane in the first 
place?" 

This story may be apocryphal , 
but it makes the point-people tend 
to think of aircraft as naturally con­
taining humans. 

Not necessarily so . Unmanned 
aircraft have been around a long 
time and have come in handy in 
wars, especially in the Middle East 
and Southeast Asia. Only now, how­
ever, are they beginning to emerge 
as first-team players at many posi­
tions in US military forces. 

Under the guidance of the De­
fense Department's recently orga-
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nized joint program office for 
"unmanned aerial vehicles," the 
Army, Air Force, Navy, and Marine 
Corps are coordinating plans for 
families of U AV s for a wide variety 
of missions. The office is headed by 
Rear Adm. William C. Bowes, who 
is also in charge of the Navy-Air 
Force joint cruise missile program. 

The blueprint for all this is the 
"Department of Defense Joint UAV 
Program Master Plan" that the Pen­
tagon submitted to Congress earlier 
this year. It was drafted by the ser­
vices in response to sharp congres­
sional criticism of their individual 
management of unmanned aircraft 
development programs. 

A prime case in point was the 
Army's Aquila remotely piloted 
drone for reconnaissance, target ac­
quisition, and target designation 
with lasers. Aquila was canceled, 
the victim of requirements-creep 
and cost overruns, but proved 
useful in teaching the U AV develop­
ment community many valuable 
lessons about what not to do. Aquila 
drones will also be used for testing 
other UAV concepts. 

Congress became exasperated 
with the Aquila program and, more 

BY JAMES W. CANAN 
SENIOR EDITOR 

Unmanned aerial vehicles come in 
many configurations and can be flown 
on all sorts of missions, as set forth in 
the Pentagon's new "master plan" for 
UAVs. Shown here are the bellwether 
Northrop 8QM-74C UAV, right, and a 

newer sweptwlng variant. 
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broadly, with the tendency of each 
of the services to go it alone in de­
veloping-or in choosing not to de­
velop---U AV s. The lawmakers de­
cried such separatism as un­
economical and militarily unwise 
and demanded, with some encour­
agement from the Office of the Sec­
retary of Defense, that the services 
unify their management of U AV 
programs. 

The concerted effort that came of 
this is clearly not a passing fancy at 
the Pentagon, where $2.3 billion has 
been earmarked for the develop­
ment of UAVs through Fiscal Year 
1994. 

Many major defense contractors 
are involved in the UAV program. It 
has also attracted a host of smaller 
companies, lesser known but with 
strong backgrounds in UAVs and 
attendant systems, such as data 
links and ground stations. 

Unmanned Aerial Recon 
The first operational U AV ex­

pected to ensue from the master 
plan is the Unmanned Air Recon­
naissance System (UARS) being 
developed jointly by the Air Force 
and the Navy for tactical reconnais-

sance. Control Data Corp. recently 
won the Air Force contract to build 
the Advanced Tactical Air Recon­
naissance System (ATARS) elec­
tronics suite for the biservice 
UARS program and for the tactical 
reconnaissance aircraft that will be 
chosen at some point to replace 
USAF's RF-4Cs. 

The program to develop un­
manned aircraft to carry ATARS is 
being managed by the Navy for both 
services and has captured the atten­
tion of such companies as Northrop, 
Canadair, Teledyne Ryan, and a 
Martin Marietta/Beech team. The 
Navy is expected to pick a winner 
by the end of this year. 

As the master plan puts it: "U AV 
systems provide a technical alter­
native to manned aircraft and satel­
lite systems." As the Air Force sees 
it, this is all well and good-but 
don't get carried away. 

USAF acknowledges the increas­
ing need for unmanned aircraft on 
such missions as targeting, recon­
naissance, and suppressing the in­
creasingly dense and ferocious air 
defense systems that its manned 
fighters and bombers would come 
up against in modem combat. 

Armed with a Shrike antiradiation missile under its right wing and a bomb under its 
left, this Teltldyne Ryan Aeronautical Model 234 remotely piloted vehicle (RPVJ once 
served as an air-to-ground weapons launcher. Nowadars, such pilotless planes are 
full-blown weapon systems in themselves, not merely launchers. Whatever their 
missions, al such craft have come to be called UAVs, for "unmanned aerial vehicles." 
Many are c,pable of autonomous flight. 
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Even so, the service's sense of 
urgency in developing U AV s re­
mains suspect in some circles where 
it is charged with having an in­
grained, institutional bias against 
anything that threatens to put pilots 
out of work. 

Air Force leaders deny this. They 
note that USAF has used unmanned 
planes for many years, that it joined 
with the Navy in the UARS pro­
gram long before there ever was a 
UAV master plan, and that it is ear­
nestly developing radar-homing 
drones-in its Tacit Rainbow and 
Seek Spinner programs-for de­
fense-suppression missions. 

Those drones, the ones designed 
to kill, are not covered by the U AV 
master plan and do not come under 
the joint program office. The plan 
and the office deal only with 
"nonlethal UAVs," the kinds de­
signed to do reconnaissance, sur­
veillance, targeting, and electronic 
warfare work, for example. 

The Air Force says it has nothing 
against UAVs per se, but does not 
believe in buying them before their 
time. That time has come. 

Almost three years ago, an Air 
Force general officer told Congress: 
"Air Force involvement in nonlethal 
unmanned vehicles is not new, but 
our interest in them has increased 
significantly." 

Why? "We now believe," he said, 
"that technology can support an ef­
fective and affordable unmanned 
system to meet some of our more 
challenging fixed-target reconnais­
sance requirements." 

The speaker on that occasion was 
Maj. Gen. John M. Loh, then the 
Director of Operational Require­
ments in USAF's acquisition and 
R&D establishment at the Pen­
tagon. Now Lieutenant General 
Loh, he took command of Air Force 
Systems Command's Aeronautical 
Systems Division last August 1 and 
will have a lot to say about USAF's 
plans for and development of 
UAVs. 

Drones Through History 
Unmanned aircraft go back to 

World War I, when the "Bug," an 
unpiloted biplane stuffed with high 
explosives that was intended to fly 
off and crash somewhere near its 
target, was tested but never sent 
forth to do the real thing. 

In World War II, the V-1 weapons 
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were quasi-drones. There were oth­
ers, too, including the B-24 bomber 
that exploded and killed Navy Lt. 
Joseph P. Kennedy, Jr. He was to 
have bailed out after setting the 
bomber on a remotely controlled 
course to a high-value target in Ger­
many, but something went wrong. 
The US also used some World War 
II B-29s on remotely controlled 
bomb runs in the Pacific theater. 

After World War II, drones took 
to the air as target aircraft, nothing 
fancy. But they soon evolved into 
more sophisticated variants that 
could be electronically flown from 
afar on increasingly intricate sur­
veillance and reconnaissance mis­
sions-which is why they came to 
be called RPV s (for remotely pi­
loted vehicles). 

Even before the Soviets shot 
down the US manned U-2 spy plane 
in May 1960, Ryan Aeronautical 
(now Teledyne Ryan Aeronautical) 
and Boeing were devising recon­
naissance RPVs for the Air Force. 

These birds came along smartly 
and soon constituted a growing fam­
ily. USAF flew about 3,400 RPV 
missions over Southeast Asia 
through eight years of the Vietnam 
War. The Ryan RPV s in widespread 
use in that period evolved into more 
than twenty different configurations 
capable of carrying increasingly 
versatile and sophisticated pay­
loads. 

In the main, the RPVs of the Viet­
nam War were used for reconnais­
sance, electronic intelligence, and 
psychological warfare. They were 
effective, but there were problems 
of navigation, recovery, and mission 
reconstruction (i.e., figuring out ex 
post facto where the RPV s had been 
when they did certain things) and 
their operations and support costs 
were awfully steep. 

So USAF backed away from 
RPVs after the war. Defense bud­
gets were shrinking and pilots were 
being RIFed. It was no time to over­
do drones. Besides, the Air Force 
preferred to hold off on them until 
advances in electronics could solve 
some of their problems. 

Already evident in the Air Force 
and Navy programs of the early 
1970s to develop cruise missiles, 
those advances would make it pos­
sible to preprogram the flight paths, 
speeds, electro-optical enterprises, 
and other workings of the un-
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A Teledyne Ryan Model 324 Scarab UAV takes to the air from its ground launcher in 
the Mojave Desert. Egypt contracted with the US company to develop this remotely 
piloted jet aircraft. Twenty feet tong with a twelve-foot wingspan, it can fly as fast as 
Mach 0.8 and deploys a parachute and an air bag to land. 

manned aircraft into their on-board 
computers and then to tum them 
loose, rid of remote controls, to do 
their missions on their own. 

This autonomy of flight in some 
modem drones is why the catchall 
designation "U AV" best describes 
all of them, including those that re­
main remotely controlled. Defini­
tions are blurring or doubling up all 
over the place. For instance, the 
Tacit Rainbow unmanned jet air­
craft being developed by Northrop 
to loiter on high and then swoop 
down on enemy radars could be 
called a UAV, a cruise missile, or 
even a standoff weapon. But it is 
most definitely not an RPV. 

Israeli Use of UAVs 
The Israelis made excellent use of 

U AV s ( the RPV sorts) in combat 
against the Egyptians and Syrians in 
1973 and against the Syrians in 
1982. They deployed them as de­
coys on reconnaissance, targeting, 
and electronic warfare (EW) mis­
sions to draw the fire of surface-to­
air missiles, fingerprint the radars of 
those SAMs, and jam and destroy 
them. 

In the beginning, UAVs used by 

the Israelis were made in the US. 
But the great wartime achievements 
of these unpiloted aircraft spurred 
the Israelis to begin building their 
own and to move ahead of the US in 
the UAV operational arena. The US 
Navy has had great success in the 
Persian Gulf with "Pioneer" UAVs. 
Pioneers were first produced in Is­
rael and are now built by a US com­
pany, MI, as well. 

Pentagon officials give the Israe­
lis all due credit for this good work 
on and with UAVs but are quick to 
point out that the mostly sunny 
Middle East is much more con­
ducive to UAV operations-and 
much less demanding of U AV de­
signs-than is the usually cloud­
covered European continent. 

What with one thing and another, 
however, General Loh told Con­
gress, "We believe it is now time to 
take a serious look at unmanned re­
connaissance vehicles for the Air 
Force inventory. Our rationale for 
this decision is simple: We believe 
technology can now provide us with 
reliable and affordable engines, 
structures, precision navigation 
systems, solid-state sensors, and 
recovery systems." 
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Given aJ this, the Air Force looks 
forward te,, having an unmanned 
option again t some of our more 
challengi 111g recon naissance tar­
gets," the General testified . 

The Air Force has broadened its 
plans for UAVs well beyond the 
U ARS reconnai ssance planes even 
thou.gh those· U AV s remain su­
preme in _uch Jans. 

Maj . Kem Thurman a UAV op­
erations sr,ecialist on the Air Staff 
who also epresents USAF in the 
UAV joint program office calls his 
service's i:noves toward unmanned 
aircraft a 'water hed development. 
In the past, w 've always empha­
sized unmanned air vehicles during 
wars but deem,phasized them after 
war . Thi s is the first time that 
something i getting done on them 
while we re nof. at war." 

The Air " taff a ked au USAF ma­
jor commands, :o report on the re­
quirement · tha: they have or may 
have for OAVs. The majcoms re­
sponded with gusto. All said they do 
not expect co ave anywhere near 
enough manned airplanes to do all 
the missions fo which they are re­
sponsible nd that UAVs would be 
most welcome-especially for mis­
sions now being referred to in UAV 
ciTcles as " the tbree D's- dan-
gerous, dirty and dull. " . 

Respec(ive examples are pho­
torecon missions 200 miles or so 
into heavi ly defended enemy ter­
ritory. flying ir. an NBC environ­
ment (one that ha~ been contami­
nated by nuclear. biological or 
chemical eapons), and loitering at 
high altitude for hour or days on 
end in a surveillan e mode. 

These missions and more are cov­
ered in the multiservice UAV mas­
ter plan. It; categories of unmanned 
aircraft requirements and perlor­
rnance characteristics are: 

• Close~range systems for sur­
veillance, target-spotting, target ac­
quisition, disruption and decep­
tion. Ihel,e UAVs would be re­
motely co trolled or tethered to the 
ground- for example at an ai r 
base where they would be used to 
patrol the perimeter in the manner 
of sentries , to .,niff the air for evi­
dence of <lontamination , to a sess 
post-attac damage to runways or 
even to act as air defense radars in 
replacing r augmenting the tall­
mas ted radars that are now de­
ployed from trucks. 
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The U AV ma ter plan fo resees a 
maximum range of about thirty kilo­
meters for these close-range aircraft 
and describes them as "intended to 
satisfy the requirements of lower­
level tactical units and mall ships 
in 'investigating Jocal-area activi­
ties adding: 'DAV systems in this 
category could be fielded in large 
numbers and therefore must be low 
in cost." 

One close-range UAV in the Air 
Force s cornucopia of conceptual 
designs for all such vehicles looks 
and acts like a flying saucer. 

• Short-range systems , all re­
motely controlled , ranging 150 to 
3QO kilometers from home and hav­
ing many of the ame capabilities as 
their close-range cousins plus 
more. They could be used for target 
designation as well as target-spot­
ting and target acquisition , for re­
laying communications, and for de­
tecting NBC contamination. 

These sy terns says the master 
plan are to be "relatively low-speed 
(and] moderate in cost and com­
plexity" and should be capable of 
fairly protrai:ted surveillance from 
low and medium altitudes. • 

The master plan's descdption of 
short-range UAVs points up how 
the Pentagon is trying to avoid 
ridiculou extremes of multi ervice 
commonality in unmanned aircraft 
even while making such sy terns as 
standard as possible across the ser­
vices . It says: 

"The U AV systems in thls catego­
ry will have different airborne com­
ponents to provide the range en­
durance , payload capabil ity, and 
survivability required for mission 
performance. However, the launch 
and recovery mission plan ning 
mission control sensor ground pro­
cessing and exploitation data links 
and data-relay capabilities are ex­
pected to be very imilar-if not 
identical-for all. " 

• Medium-range systems. SJated 
for the Air Force the Navy and the 
Marine Corp these UAV s will pro­
vide the "capability to conduct pre­
and post-strike reconnaissance in 
upport of strike operations by un­

manned aircraft." Seen as relative­
ly low-cost complements to manned 
aircraft,' the UAVs in th i category 
will be "increasingly att ractive ' in 
view of ' the rapidly increasing k­
thality of air defense systems and 
because they "do not expose air-

crews to the risk ofloss or capture," 
says the Pentagon's plan for UAVs. 

The Air Force-Navy UARS vehi­
cles fall squarely into this pre­
scribed category. The master plan 
projects that all such medium-range 
unmanned aircraft will have a maxi­
mum 700-kilometer radius of flight 
and the ability to "fly to, between, 
and from observation areas at high­
subsonic speeds." 

No Loitering 
Unlike tbeir high-altitude 

brethren , these medium-range 
UAVs would not loiter. They could 
be preprogrammed to fly their 
routes from checkpoint to check­
point or to be remotely guided along 
those routes-depending on the 
range and complexit ie of their 
mi sions. And they cou ld be 
launched from land or from manned 
aircraft. 

The Air Force subscribes to all 
this. 'We believe that the unmanned 
vehicle has overcome its technical 
limitations and that it's time to get 
oo with ... a UARS to complement 
our manned systems,' Ge.neral Loh 
told Congress. 

He described the UARS planes as 
fly ing at • medium- to high-sub onic 
speeds, at low to medium altitudes," 
and as having a combat radius of 'at 
least 300 nautical miles . 

The UARS aircraft will embody 
es entially the same type of small 
turbofan jet engine that powers 
cruise missiles. Their electronic 
and optics will be married in sen­
sors signal processors and data 
processors capable of wiftly and 
electively capturing images of tar­

get and sending them to ground­
control stations in the form of digital 
data in what USAF calls "near real 
time. " 

The U ARS navigat ion sys tem 
will have to be extremely precise in 
the manner of cruise missiles, and 
the aircraft will have to be able to 
operat around the clock and be re­
coverable. 

ALI this is a tall order. As one of­
ficer in the tactical community puts 
it, "We' ll have to wait and see. If 
one of those drones goes a little bit 
off course--if it doesn 't do what it's 
supposed tQ do at any point along j t 
flight path- the whole mission is 
shot kaput. But we need them, and 
they 're certainly worth a try.' 

Commonality and flexibility are 
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and installation to flight test accept­
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SCIENCE/SCOPE® 

A 4-foot-long sensor allows forecasters to more accurately predict storms that may become hurricanes 
and typhoons. Designated the SSMI, the Hughes Aircraft Company-built sensor can detect microwave 
energy emitted by rain, thereby allowing forecasters to "see" into the clouds to view the intensity of a 
storm. SSMI's earlier warnings will aid the merchant marine fleet by allowing ships' navigators to plot 
courses around the developing storms, and provide more time for those in the storms' path to make 
emergency preparations. In addition, the U.S. Air Force Global Weather Central will use the sensor's 
data for agricultural weather applications, aircraft routing and refueling, and effective communications 
concerning present weather conditions. 

A new three-dimensional radar permits precise target designation and reduces the time it takes for a 
missile's radar system to lock onto its target. Using data from a Hughes TPQ-36A battlefield air defense 
radar, two Hawk surface-to-air missiles locked onto targets in one-third less time than it takes with the 
existing Hawk acquisition radar. Not only does the TPQ-36A radar reduce reaction time, it also 
minimizes crew requirements, improves overall reliability, and reduces total lifetime costs for the 
Hawk system. Both launches were part of a Norwegian Air Force exercise conducting live-firing 
evaluations of a new Hawk missile battery concept originated by Norway. Hughes is building the new 
generation radars for Norway's Adapted Hawk program. 

A new printed wiring board (PWB) significantly reduces the manufacturing cost of large backplanes, 
or motherboards, while improving producibility, performance, and reliability of the computers they 
help operate. Developed by Hughes for military computer applications, the 18-layer PWB contains 
7,500 fewer wires than the one it is designed to replace, and may be the most complex such board ever 
manufactured. The multilayer design of the new board minimizes the number of machine-wrapped 
wires, requiring only 2,500 such wires, compared to 10,000 on present PWBs, thus greatly simplifying 
assembly and inspection. 

Hughes has designed and built a common set of core modules to reduce cost and increase reliability in 
U.S. military aircraft radar systems. Instead of using unique modules for each aircraft, a Standard 
Avionic Module (SAM) format is used, permitting the core modules to be interchanged in 
Programmable Signal Processors (PSPs) for the U.S. Air Force F-15's APG-70 radar and the Navy 
F-14D 's APG-71. A SAM consists of two printed circuit boards mounted on both sides of a flow­
through heat exchanger, with VHSIC-level integrated circuits in rows on either side of the SAM. 
Significantly fewer module types need be created and debugged, resulting in a more mature design and 
production base. 

A new computer system provides accurate, timely reports at an annual cost savings of $152,000. 
Designed and built by Hughes, the Parts Logistics Analysis Network (PLAN) is used to track data on 
electronic components from their inception as engineering requirements through procurement, 
receiving, inventory, and the work cycle of Hughes satellite programs. PLAN "digests" requests for 
specific data banks, and promotes user control through "friendly" connections. PLAN also enables 
those who are most familiar with the data to manage the information, and requires minimal 
programmer intervention of system control languages. 

For more information write to: P 0 , Box 45068, Los Angeles, CA 90045-0068 

HUGHES 
© 1988 Hughes Aircraft Company 
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the catchwords in the Air Force­
Navy UARS program. The un­
manned aircraft being developed in 
that program will have the same 
sensors as the future tactical recon­
naissance aircraft of both services, 
be they RF-4s, RF-16s, RF-18s, or 
whatever, and will be compatible 
with all Air Force and Navy tac re­
con ground and ship stations as 
well. 

"We can no longer afford sensor 
packages unique to one platform 
that requires its own ground sta­
tion," declares Maj. John Snider, a 
joint-requirements officer in 
USAF's advanced-programs ac­
quisition division at the Pentagon. 
"In the master plan, we've cut out a 
lot of duplication in platforms, and 
we' re trying to do the same thing 
with sensor packages and ground 
stations in the UARS program." 

That program "gives us, for the 
first time, an unmanned vehicle that 
can talk to something besides the 
ground station that launched it" and 
also marks "the first time we've had 
an unmanned-manned crossover" 
in interoperability of systems, Ma­
jor Snider notes. 

• "Endurance" systems. These 
U AV s would have a range of about 
300 kilometers over land or sea un­
der remote control or prepro­
grammed guidance. They would be 
capable ofloitering on high for up to 
thirty-six hours for reconnaissance, 
communications relay, target ac­
quisition, weather observation, and 
NBC detection. 

The master plan notes that the 
development of such systems will 
concentrate at first on making them 
capable of "wide-area surveillance 
using SIGINT [signals intelligence] 
and other sensors," says the UAV 
document. "Communications relay 
is a secondary but important capa­
bility, with EO sensors the next area 
of priority." 

All four services are destined to 
deploy long-endurance UAV sys­
tems. Much work has already been 
done in bringing them about. The 
first of their kind is flying. 

It is called Amber, the outgrowth 
of a program in which the Army, the 
Navy, and the Marine Corps teamed 
with the Defense Advanced Re­
search Projects Agency (DARPA) 
to explore concepts for HALE 
(High-Altitude Long-Endurance) 
UAVs. 
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Amber unmanned aircraft have 
been wrung out at the Utah Test and 
Training Range at Hill AFB and 
have attained thirty-one hours of 
continuous flight at altitudes up to 
27,300 feet. Their top flight duration 
is a world record. 

DARPA Director Dr. Raymond S. 
Colladay claims that "this enhanced 
UAV capability" demonstrated by 
Amber aircraft "will add unprece­
dented flexibility to future military 
operations" and is only the start of 
something big. 

Readying Amber 
The Amber UAVs are being read­

ied for deployment with the US 
fleet, maybe as soon as next year, 
and in Army areas outside Europe. 
But ideas for a second generation of 
such UAVs-already called Amber 
II-are being transformed into real­
ity. 

Amber II aircraft are expected to 
be better suited to the European 
theater because they will outfly 
their progenitors and be much more 
survivable. Meanwhile, the original 

Amber UAVs will serve as plat­
forms on which to test MTI (moving 
target indicator) radar, communica­
tions relays, and SIGINT payloads 
being developed for deployment 
aboard unmanned aircraft in the 
years to come. 

The U AV master plan mentions 
that Amber aircraft will be used in 
the testing of Skydancer, a classified 
SIGINT endeavor of the National 
Security Agency. 

The Amber U AV program and 
the MTI radar program may well be 
paving the way for unmanned air­
craft to succeed the Air Force's 
manned TR-1 and Joint STARS tar­
get-spotting airplanes in Europe 
some day-maybe sooner than any­
one had thought possible. 

The Air Force is keeping an am­
bivalent eye on this. It treasures its 
Joint STARS aircraft as the best 
things since binoculars for helping 
the Air Force and the Army look 
deep beyond the battlefield in the 
furtherance of the AirLand Battle 
deep-attack doctrine. 

But there is much unspoken con-

This Brave 200 airframe has been the basic configuration of a succession of 
propeller-driven Boeing unmanned aircraft, lncludlng the Seek Spinner variant that 
the Air Forqe could someday deploy as a defense-suppression UAV. Boeing claims 
that its Brave-series vehicles are well-suited for a wide variety of missions, Including 
reconnaissance, communications relay, and electronic warfare. 
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Air Force technicians secure Northrop jet-powered AGM-136A Tacit Rainbor, UAVs i.'1 
a B-52G bomb bay prior to a test flight. Preprogrammed to loiter arr high and swoop 
down on enemy radars once they are turned on, Tacit Rainbow can be called a UAV. a 
cruise missi~, or a standoff weapon-but not an RPV. 

cem in the Air Force-alld in other 
national defense c • cles-about the 
ability of chose Joint STARS aircraft 
Lo survive whi le sta}·ing close 
enough to the forward edge of the 
battle are· (FERA) to keep their 
surveilla oe up t,::> snuff. Precious 
fighter assets may have to be com­
mitted to protect the Joint STARS 
aircraft against enemy fighters bent 
on penetrating KATO airspace for 
just one p-1rpose-knccking hose 
surveillance aircraft oat of tbe sky. 

The UAVs' champions in the Air 
Force and elsewhere in the US de­
fen se e.staMishmenl are careful not 
to class the unmanned aircraft as 
threats to manned ai::craft. This 
would hurt U AV sin a hurry. Rather, 
the unma ned planes are always 
presented as complementary. 

In teU:ng Congrea,s about the suc­
cessful testing of "m· i-RPV " con­
tain.i:og moving-target-indicator ra­
dar, DARPA's Dr. Colladay de­
s_cribed the ystem as ·'an ideal com­
plement"' to Joint ... TARS "because 
of its local con.rrol mobile penetra­
tio::i c:i:pability, an ability to get a 
higher-angle lo-0k at targets shad­
OWl!d by terrain c-r folia5e." 

High-fly g, l ng-loitering UAVs 
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may also help some d2.y in spottir.g 
Soviet mobile ICBMs that can be 
deployed oYer large areas, camou­
flaged, and covered and concealed 
by the nam::-z.l la.ndscape. 

Robert Mome, DARPA's Dep-..:.ty 
Dire::tor for Sy~tems and Technolo­
gy, told an Air Force Association 
symposium on strategic forces last 
June that the US should pu: a premi­
um on developir_g the technology 
and the systems needed to spot and 
target those mobile ICB:Ms (see 
page 50). 

Perking Up to UAVs 
The US is ardly alone ill ils new­

found fascination with UAVs. They 
are hot items :.n a growing aumber of 
nations in f e Middle East and 
Southwes: A ia. Egypt for exam­
ple, has been buying them i.n 
droves- from the very same US 
manufacturers whc have never had 
muc:i success in s.elling them to the 
Pentagon as eae-etime tap:e . 

European nations have. perked -1p 
to -he UAVs as well. NATO's mili­
tary forces find them atuactive for 
surveillance and for destroying and 
jamming enemy radars. Ra.jar-hom­
ing systems bei:::lg examined across 

the Atlantic are Northrop 's jet-pow­
ered Tacit Rainbow, Boeing s pro­
peller-dr.i ven Seek Spinner, West 
Germany 's DAR .(Drohne Anti-Ra­
dar), and Israel s Harpy. 

Some NATO nations have ex­
pressed interest in Lockheed's Alt­
air UAV-the 'international" vari­
ant of the company s Aguila sys­
tem-for surveillance behind en­
emy Lines. The scaled-down Altair 
aircraft may well succeed where the 
more ambitiously sophisticated 
Aquila did not. 

UAVs for electronic warfare are 
compeU.i.ng but controversial. Brig. 
Gen. oah E. Loy, USAF's Direc­
tor of Electronic Combat Programs, 
says that the Air Force is "working 
with NATO right now on a drone 
jamming system' that shows prom­
ise. 

"But the big problem with drones 
is that they have to complement the 
existing force structure and be inte­
grated into it," General Loy con­
tinues. "They've got to be over 
there jamming at just the right time, 
at the right moment. If they're not 
doing that then they're not doing 
any good. On the contrary. 

"The last thing I need is to have a 
jamming drone go in too early and 
blow the cover of the rest of the 
force or go in too late and enter a 
flight path that we're trying to go 
through to get to the target area. 

"So drones have got to be coordi­
nated with the rest of the strike 
force, and this can be a very difficult 
problem. Once the drones take off, 
if they re preprogrammed you have 
no control over them except to 
shoot them down." 

Col. Manny Garrido Deputy 
Chief of Advanced Programs in 
USAF' RD&A establishment at 
the Pentagon, agrees that "integrat­
ing the UAVs into the total force' 
may be the toughest part of the task 
of bringing them to operational ma­
turity in all their many forms and 
missions. 

"We're in a situation with UAV 
that's not much d.iff erent from the 
time when Billy Mitchell and Hap 
Arnold were trying to introduce the 
airplane into the inventory," Coto~ 
nel Garrido says. "We're excited 
about the technology but we have to 
proceed with caution, get more ex­
perienced with UAVs, and find 
ways to use them in the right mun­
bers for the right missions." ■ 
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If Soviet tanks should come pouring 
down the classic invasion corridors in 
Europe, allied air forces and armies had 
better be prepared to operate at the 
highest levels of efficiency and 
coo rd· nation. 

Defeating 
Red 
Armor 
BY F. CLIFTON BERRY, JR. 
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IF conventional war comes to the 
Central Front in Europe, NATO 

forces can expect to be outnum­
bered and pressed hard by strong 
Warsaw Pact armored forces. The 
ability of the NATO defenders to 
delay and defeat the armor-heavy 
attackers will influence profound 
decisions to be taken by the political 
leaders of the western alliance. If 
the Pact attack succeeds, the west­
ern leaders will soon face awful op­
tions: whether to give up the Feder­
al Republic of Germany and parts of 
other NATO countries or resort to 
tactical nuclear weapons. 

Thus, to gain time for the political 
leaders to consult and decide, 
NATO combat units on the Central 
Front must be effective killers of all 
types of enemy armor. What sort of 
armor threats do they face, in what 
numbers? What are the weapons 
and tactics at NATO's disposal to 
defeat enemy armor? 

Threat Dimensions 
First consider the threat: the 

available enemy combat power. In 
conventional weapons , War aw 
Pact (WP) forces have a numerical 
edge over NATO. According to the 
Defen e Department, it i 2 to I in 
main battle tanks (53 100 WP vs. 
25 900 NATO). The ratio is l. 7 to 1 
in armored fighting vehicles (60,000 
to 34,400). The advantage i greater 
in art illery and rocket , with the 
Pact fie lding 44,000 pieces v . 
18.500 for NATO (2.37 to I). 

In the most likely cenarios, how­
ever, NATO forces will be defend­
ing. Against a strong defense such 
as ATO forces will raise power 
ratios of less than 3 to 1 aero s the 
board are not enough to assure vic­
tory for the Pact. Also numbers 
alone do not define the balance. 
Other factors such as weapons so­
phistication and technology ad­
vances also define combat capabili­
ties. So does the disposition of units 
before hostilities begin as does the 
speed of mobilizing reserve forces 
to commit to the battle. 

In the Central Region, Warsaw 
Pact attacking combat power will 
not be distributed evenly. Rather 
the attacking units will be concen­
trated at. key points to force break­
throughs. Those gaps will be ex-
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ploited by formations following 
close behind. At given locations, 
the attackers will mass force 
densely, in ratios over defenders 
that will approach 5 or 6 to 1. (Soviet 
doctrine aims for favorable ratios of 
at least 4 or 5 to 1 on major attack 
axes.) 

For the air battles in the Central 
Region, the forces are nearer parity. 
NATO can fly up to 1,498 fighter­
bombers and 586 fighters of all 
types on M-Day. On the same day at 
the start of hostilities, the Pact can 
fly up to 1,204 fighter-bombers, 
1, 130 fighters, and 535 interceptors. 
The gross ratio is Pact 1.37 to 1 over 
NATO in that region. 

If war comes, the main attack on 
the NATO Central Front will be 
made by Soviet ground armies that 
are part of the Group of Soviet 
Forces, Germany (GSFG). In cen­
tral Germany, opposite the US V 
Corps, the Soviet 8th Guards Army 
(GA) is likely to be the spearhead 
force. It will attempt to pour down 
the classic invasion corridor of the 

Fulda Gap and punch through the 
US defenders to open the gap for 
follow-on forces. Those forces will 
likely be the Soviet 1st Guards Tank 
Army, ready to exploit the break­
through and roar onward to seize 
Frankfurt and then the Rhine River 
crossmgs. 

The fighting elements of those So­
viet armies are the tank divisions 
and motorized rifle divisions. Both 
types of divisions contain more than 
300 main battle tanks, plus more 
than 1,000 other tracked vehicles 
such as armored fighting vehicles 
and armored self-propelled artil­
lery. 

At high command levels such as 
NATO's Northern Army Group 
(NORTHAG) and Central Army 
Group (CENTAG), the defenders' 
efforts will be directed at preventing 
those thousands of armored vehi­
cles from concentrating at the for­
ward edge of the battle area 
(FEBA). They will commit combat 
power far to the east and deep in the 
enemy's rear to break up Pact units 

Specific Corps Designations and Assumed Corridors of Pact Invasion 

EAST GERMANY 
POLAND 

CZECHOSLOVAKIA 

FRANCE 
AUSTRIA 

Source: Congressional Budget Office, "U.S GrouM Forces.and inc Comrentional Balance," June 1988. Adapted by Congressional Budget 
Office from Lawrence and Record, U S, E:orce:Strucilut:e in NATO £Washington, DC.: Brookings Institution, 1974) and from US Army 
material. 

Warsaw Pact avenues of approach into West Germany. The Fulda Gap is the ave­
nue into the area held by the US V Corps, and is the shortest route from the inter­
German border to Frankfurt and the Rhine River. 
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before and as they move forward. 
USAF and allied air forces will fly 
air interdiction (Al) missions as 
deeply as possible. Army tactical, 
conventional surface-to-surface 
missiles allowable under INF Treaty 
criteria will also strike against crit­
ic al infrastructure targets and 
movement nodes such as fuel 
stocks, rail yards, and bridges. 

The idea is to knock out supplies, 
lines of communications, and con­
trol networks to hinder movement 
of enemy formations to the battle 
areas. 

Combat at Fulda Gap 
Those long-range measures at 

high level will hinder, but not pre­
vent, movement of enemy forces 
into the battle area. At lower levels 
(such as corps and division), friend­
ly units will have to cope with ar­
mored forces already in contact or 
immediately reinforcing. That is the 
focus of this article. The tactical 
scenario depicted here is adapted 
from those used by the US Army's 
Training and Doctrine Command 
(TRADOC) to teach military opera­
tions. 

Begin by focusing on the situation 
at the Fulda Gap. The NATO de­
fenders consider it dangerous be­
cause it provides the shortest run 
from the East-West German border 
to the Rhine River, only 135 kilo­
meters (eighty-four statute miles). 
Because the Fulda Gap is such a 
handy corridor for east-west move­
ment in central Germany, it has 
been used by military forces many 
times throughout recorded history. 

In near-future conflict, this is the 
likely avenue of advance of the So­
viet 8th Guards Army. It is broad 
enough to accommodate an attack 
by up to four divisions. North of the 
city of Fulda are avenues of advance 
suitable for two to three divisions. 
Another division-size avenue of ad­
vance is immediately south of the 
city. 

The 8th Guards Army can mass 
its forces to punch through the 
Fulda Gap. Its mobile striking power 
rests in three motorized rifle divi­
sions and a tank division, just the 
right size for the gap. If those attack­
ing divisions are neither sufficiently 
bloodied nor delayed, the 8th GA 
may be able to break a hole in the 
US forces defending there. Should a 
hole be made, then the 1st Guards 
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Tank Army wili be able to exploit 
the breakthrough. It wi II foHow 
through Hte gap and race to the 
Rhine with the shock power of three 
tank divisions and two motorized 
rifle divisi~1ns. 

Given the enemy's strength, dis­
position, and probable avenues of 
advance, tbe US corps commander 
will likely conduct a fo rward de­
fense aimed at destroying enemy 
forces early. Once the 8th Guards 
Army is destroyed, the US V Corps 
will be pr~pared to conduct offen­
sive operations to kill the following 
Guards Tank Army. To accomplish 
those missions, the corps covering 
force will fight a delaying action. 
Then the fighting divisions of the 
corps wm conduct the forward de­
fense. 

Knowin$ the numbers and types 
of divisions enables one to calculate 
the numbet oftanks that will have to 
be stopped. About 325 battle tanks 
are in a first-line Soviet tank divi­
sion. A motorized rifle division of 
the first class mounts 306 battle 
tanks. Both types of divisions also 
contain hundreds of armored fight­
ing vehicl~s and armored self-pro­
pelled artillery pieces. 

Thus the 8th Guards Anny fields 
at least 1,243 main battle tanks in its 
three motorized rifle divisions and 
single tank division (three times 306 
plus one times 325). Following close 
behind, the 1st Guards Tonk Army 
musters at least 1,587 battle tanks 

(three times 325 in the tank divi­
sions plus two times 306 in the 
motorized rifle divisions). These are 
minimum numbers. Besides those 
major divisional formations, a few 
independent tank regiments and 
battalions are controlled at army 
level. 

Add twice those numbers to ac­
count for the armored fighting vehi­
cles and self-propelled artillery in 
the divisions. The total number of 
armored vehicles that must be 
stopped at the Fulda Gap is more 
than 3,700 in the 8th Guards Army 
and more than 4,700 in the l s t 
Guards Tank Army. In all, nearly 
8,500 armored vehicles and double 
that number of trucks will be push­
ing into a gap only thirty-five kilo­
meters wide. That creates a target­
rieh environment for the defenders. 

The Defenders 
Defending the Fulda Gap is the 

US Army's 11th Annored Cavalry 
Regiment. ft is the covering force 
along the international boundary at 
this sector. In this scenario, the cav­
alry of the covering force will force 
the attacker to deploy his lead divi­
sions. That will be done by destroy­
ing his lead regiments. In the course 
of the covering force action, the at­
tacking enemy may penetrate up to 
twenty kilometers into the Federal 
Republic of Germany. As the cover­
ing force inflicts damage and falls 
back, the enemy's lead divisions 

Countering Reactive Armor 
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Reactlve armer is the latest feature fielded by the USSR to reduce the vulnel'abiHty 
of its battle tanks to antitank weapons. It consists of small boxesaboutten inches by 
twelve inches by four inches mounted on the outside of a tank or other armared 
vehicle. Inside the boxes are lamlnated "sandwjches" of steel and explosives. When 
struck by a proj'ectile. svch as the nose of an antitank guided missile (ATGM), th'e 
sandwich explodes. The outward explosion disrupts ancl destroys the integrity of 
thesJiape<l-ch'a~ge jet so that it does not penetrate the underlying main_ armor ofthe 
vehicle. lt'is e;,peoiall,y effect ive against relatively slow-flying ATGMs, such as TOW, 
HOT, and MILAtL Their-slow speeds (300 mete~s per second, or less) mean that the 
rea-ctive armor explosives take effect before the sh'ap.ed-charge Jet can form. 

~eactlve armorwas developed by the Israelis in the.late-1970s. Israeli vehicles with 
reactive armor were captured by Syria in Lebanon in 1982, and the secret W8$ 
quickly dl>Cluced by the USSR. By 1986, Improved boxes began to appear on SoV:iet 
tanks In Germany, and by 1988 more thar:i half the Soviet fleet ln Germany was so 
equipped. 

As Gen Don , A. Starry points out, the addition of reactive armor at.op glass 
composite or ceramic laminate armor on Soviet tankswfll defeatthe warheads of all 
deployed. ATGMs in the world today. Unfortunately for. the West. ATGMs with 
shap.ed-9har9e chemical energy warheads are a major part of the antiarmor arse­
nal. But reactiv,a armor is less ettectl.ve against kinetic energy rounds striking at 
h1gt:i velocities, such as the tungsten-carbide and depleted-uranium kinetic energy 
rounds fifed by the main gun of tl']e M1 and M1 A 1 Abrams. Their velocity is nel!rly 
1.600 mete.rs per sec.ond. Tlie combination ot speed and high-energy metal pen• 
et rators defeat~ reactive armor. 

wilJ cross the Haune River and 
reach the Fulda River before pen­
etration is stopped. 

The covering force can be ex­
pected to suffer severe casualties in 
blasting the enemy's lead regiments 
and forcing him to deploy his first­
echelon divisions fully. Up to seven­
ty percent of its vehicles may be 
lost, but the covering force action 
will permit the US and German ar­
mored divisions in the area to ac­
complish two important actions: to 
mount a strong defense and then to 
counterattack. The object is to de­
s troy the remainder of the 8th 
Guards .Army before it can cross the 
Fulda River and to counterattack to 
stop the 1st Guards Tank Army be­
fore its force can be brought to bear. 

Tbe combat troops h av ing 
stopped the attack and begun a 
counterattack across the former 
border, enough time may have been 
bought for the politicians in NATO 
and the Warsaw Pact to make mo­
mentous decisions. These decisions 
are beyond the scope of the fighting 
forces and this article. What is ger­
mane to this discussion is how the 
US forces will stop all those tanks 
and other armored vehicles. 

How the Fight Develops 
Killing tanks has the top priority. 

The tank is the centerpiece of the 
attacking force. Unless checked, its 
mobile protected firepower can car­
ry the offensive to the Rhine River. 
If the tanks can be killed, tbe ar­
mored fighting vehicles and artillery 
can be dealt with more easily. But 
killing them can rob the tanks of 
protection and make them easier 
game. 

Col. Thomas E. White, Director 
of the Army's A3 Special Task 
Force, puts the problem this way: 
"You want to give your opponent 
multiple opportunities to die." That 
means starting to kill enemy tanks 
long before they reach friendly posi­
tions, to prevent their movement 
into the battle, or to kill them if they 
finally reach the battle area. 

At corps level in this situation, 
the commander can block the tanks 
of the 8th Guards Army's second 
echelon with weapons at his dis­
posal. He can request longer-range 
weapons to be used against the fol­
low-on 1st Guards Tank Army. His 
corps artillery has three battalions 
of MGM-52 Lance surface-to-sur-
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Special Charter for A3 Task Force 

Gen. Carl E. Vuono, the Chief of Staff, decided in mid-1988 that the Army needed a 
sharper focus on its armor and antiarmor efforts. To achieve that focus and to get 
results quickly, he established the Armor Antiarmor Special Task Force in early July. 
Nicknamed the A3 STF, the small group of fourteen officers received an extraordi­
nary charter from General Vuono. 

First, General Vuono established the task force as an element within his own 
office. He made the Director of the A3 STF responsible directly to him. Charging it 
with assessing "all aspects of the Army's A3 needs and ongoing efforts," the Chief 
of Staff expected the A3 STF Director to develop recommendations for key deci­
sions. The object: "to establish an aggressive and comprehensive approach ... 
that will enable Army forces to defeat the projected threats." 

General Vuono appointed Col. Thomas E. White as Director of the A3 STF. 
Colonel White commanded the 11th Armored Cavalry Regiment along the German 
frontier for twenty-four months before taking up the post. Within the first month of 
operation, he and his small cadre illuminated key decisions for the Chief of Staff to 
make on the Army's 1990 budget submission. At the same time, they began the task 
of evaluating the Army's armor and antiarmor efforts across the board. Included in 
the scope of their evaluation: doctrine; force design; training; material systems; 
technology, both existing and emerging; and the necessary research, development, 
and acquisition processes to meet the objective. 

That's a tall order. But General Vuono provided the authority along with the 
responsibility. He made the A3 STF the central Army agency for coordination, 
integration, and synchronization of Army A3 efforts. That includes such crucial 
matters as priorities, budgets, and reprogramming proposals across the Army 
headquarters and subordinate commands. He also vested Colonel White with the 
authority to coordinate with all Army and other US government agencies and all 
allied and other friendly foreign government agencies on A3 matters. 

The A3 STF's final products will be an A3 Modernization Plan for the present and 
future needs of the Army and a plan for ensuring that the work will be continued 
effectively when the STF goes out of business before August 1, 1989. 

Colonel White and his small band are armed only with brainpower and comput­
ers. However, given the extraordinary scope and power of the charter and backing 
by the Chief of Staff, their actions over the next several months will be profound. 
Their products will influence the course of Army spending, R&D, force structure, 
and doctrine right away. Looking further ahead, their recommendations in 1988 and 
1989 will determine the outcome of armor battles for decades ahead. 

face missiles. With a range of more 
than 100 kilometers and a warhead 
carrying more than 1,000 pounds of 
explosives, the Lance can destroy 
such key targets as fuel and am­
munition supplies or bridges. By the 
early 1990s, the Army TACMS (tac­
tical missile system), with double 
the Lance's range, will be available 
for deeper targets. 

Present operational concepts call 
for most allied aircraft capable of 
air-to-air fighting to fly defensive 
counterair missions during the first 
couple of days. Thus, air interdic­
tion missions deep in the enemy 
area will be flown by remaining 
USAF and allied strike aircraft such 
as the F-111, A-7, Tornado, and F-4. 
Their main weapons for interdiction 
strikes will be the AGM-65 Maver­
ick missiles and smart bombs, such 
as the 500-pound Mk 82 and the 
2,000-pound Mk 84. When air supe­
riority has been attained, more air 
assets will be directed to the ground 
battle. When that happens, the sur­
viving dual-role F-15Es and F-16s 
will add their weight to the interdic­
tion effort. 
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Antiarmor Weapons 
The corps commander focuses on 

the "deep battle" against enemy 
forces moving toward the battle 
area. He defines forward limits to 
the deep battle areas of the divisions 
to ensure coordination and prevent 
waste of scarce combat power. He 
expects the combat divisions in his 
corps to focus on destroying the as­
saulting divisions. 

At division headquarters-the 
next lower Army command level­
the commander employs his own 
organic firepower to break up the 
onslaught. He also calls on USAF 
power for battlefield air interdiction 
(BAI) and close air support (CAS) 
missions and corps artillery and 
missiles for reinforcement. 

The longest-range missiles that 
are organic to the division are the 
Multiple Launch Rocket System 
(MLRS). The warhead of each 
MLRS missile delivers a swarm of 
644 antiarmor shaped-charge bomb­
lets at ranges out to thirty kilo­
meters. 

Tube-artillery support in the ar­
mored and mechanized divisions is 

provided by the 155-mm and 203-
mm howitzers, capable of delivering 
precision fire out to twenty kilo­
meters. Both howitzers can deliver 
high-explosive projectiles against 
area targets. 

More important to killing armor 
are their "smart" warheads. Against 
armored targets, the 155-mm howit­
zer fires the Copperhead cannon­
launched guided projectile. It is 
guided to the right point by an ob­
server who designates the target 
with a laser beam. The Copper­
head's electro-optical seeker locks 
on the target, even if it is moving, 
and blasts in with a 22.5-kg shaped­
charge warhead. A number of 
ground and airborne lasers can des­
ignate targets for Copperhead. 

The smart munition for the divi­
sion's 203-mm (eight-inch) howit­
zers is called SADARM, for Sense 
and Destroy Armor. Each SAD­
ARM projectile carries three sub­
munitions. The target is a con­
centration of enemy armored vehi­
cles. In the target area, the three 
submunitions are ejected and begin 
a parachute-braked descent. When 
the sensor in each submunition de­
tects an armored vehicle, the war­
head shoots a self-forming fragment 
warhead vertically downward. This 
projectile punches through the thin­
ner top armor of tanks and armored 
fighting vehicles rather than tack­
ling the thicker front and side armor. 

To force the enemy attackers to 
mass, the defending division sup­
plements natural terrain obstacles 
and channels by creating obstacles 
of its own. In one armor command­
er's words, "You select the place 
you want the other guy to die." Po­
tent weapons for that purpose are 
the family of land mines employed 
by the Army and Air Force. Some 
minefields will be emplaced at the 
most likely spots before hostilities 
start. 

Cost-effective Minefields 
Minefields and other barrier 

obstacles are cost-effective means 
of delaying enemy armor. Looking 
ahead to 1993, the Congressional 
Budget Office calculates that an ex­
tensive barrier system could cut by 
more than half the amount of NATO 
territory lost in the early days of the 
fight. 

Once the enemy begins passing 
through the covering force area and 
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is fully e gaged then aircraft and 
artillery ill ~catter antitank (AT) 
and antip.usonnel (AP) mine . The 
purpose: to impede enemy move­
ment and create target for direct 
and indir ct fi re weapons. 

Dis per. ible mines all have a self­
destruct feature. The mines are ran­
domly laid and cannot be recorded 
individu y, but the location of their 
sowing and the elf-destruct tjme 
are know . T eir immediate effect 
is to den} enemy movement. Once 
the scattered mines have elf-de-
tructed, friendly unit can maneu­

ver through the minefield. 
Meanwhile in the airspace imme­

diately a ove fhe battlefield , Army 
helicopter and Air Force fixed­
wing air raft are knocking out 
tank . Tte di '✓ i ion commander' 
own AH- >4 Apache attack helicop­
ters search for enemy armored for­
mation forwc.rd of friendly posi­
tion . Api.tches carry up to seventy-
ix 2.75- nch rockets or ixteen 

AGM-114 ReWire antitank mis ile 
or combination thereof. 

Apache can swarm over the bat­
tlefield at low level flying among 
the trees. Able to detect targets day 
or ojght , the Apaches are potent 
tank-kille . Targets identified as en­
emy are designated by la er beam • 
then Hellfire mi ile lock on the 
beam and lam into the target. The 
Hellfire 's range i six kilometers, 
and it w..trhead is a hollow charge 
weighing abo t ni neteen pounds. 
For lighter targets the Apaches use 
an M230 0-mm automatic cannon. 

Air For: e A-10 attack aircraft fly 
almost a ' lo~ and slow as the 
Apaches. The A- LO are deilicated 
tank kille::-s aimed with Maverick 
missile and powerful 30-mm 
GAU-8 a tomrtic cannon. Daily a 
number of A-10 sorties will be com­
mitted to the defending divi ion. 
They wiD engage targets close in 
front of di· isionfront-lioe units . Air 
Force forwa rd air controllers 
(FACs) v; ork.ing with the ground 
units will control A- LO close air sup­
port. A-IC pilots, like their Apache 
counterparts, are able to listen on 
the ground co mander' VHF-FM 
radio net .o understand the tactical 
situation. They talk with each other 
and the F Cs on secure UHF radio 
to divvy targets and avoid enemy 
antiaircraft frre. 

A-10 an Apache units and older 
AH-1 Co ra gun hips are accus-
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tomed to working together and can 
provide mutual support in flying 
and fighting against enemy armor 
formations. 

Air Force close air support sor­
ties will also be flown by aircraft 
such as the F-16, A-7, and French 
Mirage V. Tlhey will use a combina­
tion of Maverick missiles and dumb 
and smart bombs. Forward air con­
trollers ensure that the close air sup­
port effort is part of and gives sup­
port to the tactical plans of the 
division and its brigades. That is, 
the ground commander picks the 
targets and the Air Force knocks 
them out. 

Tank and Infantry Task Forces 
The fighting elements of the bri­

gades are armor and mechanized in­
fantry battalions. They are formed 
into task forces for the battle. An 
armor battalion forms a tank-heavy 
task force by receiving a mecha­
nized infantry company. The mech­
anized infantry battalion that at­
taches a company to the tank 
battalion will receive a tank com­
pany and become an infantry-heavy 
task force. 

In both types of task force there 
are Ml Abrams tanks and M2/M3 
Bradley fighting vehicle . 

Two versions of the Abrams are 
fielded: the M 1 and MIAI. Their 
major difference is in their primary 
armament. The Ml mount a 105-
mm M68 cannon and carries fifty­
.five rounds for it. MlAl bas a 120-
mm M256 cannon and carries a 
basic load of forty round . Maxi­
mum effective :fighting range for th·e 
tank cannon is 2,000 meters. Se.c­
ondary weapons are a single .50-
caliber machine gun and two 7.62-
mm machine guns. 

The Bradley fighting vehicles 
main armament is a 25-m.m fully au­
tomatic Bushmaster chain gun. The 
chain gun's high-velocity rounds are 
effective against lightly annored ve­
hicles to a maximum effective range 
of 1 700 meters. To kill enemy ar­
mor and blast fortified positions 
the Bradley mounts a BGM-71 
TOW system. 

TOW tands for Tube-launched, 
Optically tracked Wire-guided mis­
sile system. A launcher for two 
TOW missiles is mounted atop the 
Bradley. lt gunner can locate en­
gage , and des troy enemy armor 
while remaining within the protec-

tion of the vehicle. Maximum range 
of th.e TOW is 3 750 meters. 

If the mechanized infantrymen 
dismount and take up ground defen-
ive po iti.ons , their main antitank 

weap n is the Dragon missile. It is 
portable, with an effective range of 
1,000 meters . 

When the enemy is close enough 
for the armor and mechanjzed in­
fantr companies to engage the 
battle is at its most intense. At this 
point, the Abrams tanks and 
Bradley fighting vehicles begin the 
fight from dug-in defensive po i­
tions hulls protected by the earth 
and only turrets expo ed. Both ve­
hicles can fight day and night. The 
fire-control system on the Abrams 
with la er rangefinder gyros, and 
computers, permit first-round kills 
whether the tank is moving or ta­
tionary. 

In this particular fight, the enemy 
tanks and fighting vehicles are en­
gaged first at maximum range then 
at succe iveJy shorter ranges as 
the surviving enemy armor unit 
press forward. 

Eventually the advance is 
stopped at the Fulda River. Fresh 
US armor ilivisions counterattack. 
Their tan.ks and fighting vehicles at­
tack ea tward to pinch off the rem­
nants of the 8th Guards Anny and to 
chew up the following I st Guard 
Tank rmy. 

In this hypothetical battle the de­
fenders at the Fulda Gap gain time 
for the political leaders. Divisions of 
the Soviet first-echelon attack are 
effectively annihilated and the sec­
ond echelon heavily damaged. 

That bow the battle is supposed 
to unfold. Our side wins at least at 
this time and in this place. But it will 
not always work out that way. And 
even in this optimistic scenario the 
defender ' ability to stem the tide 
for two or three day is not certain, 
nor is the battle without cost to the 
friendly forces. 

For example in its analy is of this 
scenario the Army estimates that 
more than seventy percent of the 
vehicles in the covering force would 
be lost or disabled on the first day. 
The defending brigades and bat­
talion task forces would expecl to 
lose more than fifty percent of their 
vehicles on the first day of heavy 
fighting and fourteen percent more 
on the second day. Personnel los es 
would be lower, but still sizable. Are 
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replacement vehicles and men avail­
able in time, and can they be moved 
up to the battle area? 

Aside from casualties, a major is­
sue for tactical planners is whether 
the necessary logistical support 
could be maintained during the in­
tense fighting. The smart weapons, 
both air-delivered and on ground ve­
hicles, have higher kill probabilities 
than before. However, in a defen­
sive scenario such as this they will 
be fired at prodigious rates. And the 
vehicles use prodigious amounts of 
fuel. 

An Ml Abrams is most effective 
when it can move and shoot, wheth­
er on offense or defense. But let it 
run out of ammo or fuel, and it is 
simply a very expensive and highly 
visible metal foxhole. Recall that 
the MIAI carries only forty rounds 
of 120-mm as its basic load. Those 
rounds can be used up very quickly 
against dense enemy armor forma­
tions. Army planners estimate that 
the basic ammo load aboard the 
tank will be used up in the first day 
of the defense. Of course, not all 
tanks will fire all of their ammuni­
tion. Some tanks will be knocked 
out, but their ammo will be retriev­
able. So ammunition redistribution 
during lulls in the fighting (if any) 
will be vital. 

As for fuel, the Abrams carries 
500 gallons for its gas turbine main 
engine. That is consumed in about 
six hours, whether the tank is mov­
ing or idling. So when the situation 
permits, the engines must be turned 
off to conserve fuel. Even with fuel 
conservation, a tank company of 
fourteen Mis thirsts for 7,000 gal­
lons of jet fuel twice a day when it is 
fighting. 

Somehow, heavy tonnages of fuel 
and ammunition must be brought 
forward to the units in contact with 
the enemy. The enemy will be doing 
his best to isolate the resupply and 
reinforcement operations,just as he 
will be trying to kill the defending 
US forces at the forward edge of the 
battle area. 

Add m the normal operational 
confusion and the fog of war, enemy 
communications jamming, equip­
ment breakdowns, wounds, and fa­
tigue. Only then can one appreciate 
the complex and difficult task of de­
feating enemy armor. The challenge 
is to make sure that all elements of 
the joint antiarmor team are compe-
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tent and work in concert. To that 
end, the US Army, Air Force, and 
allied ground and air forces train 
continuously and intensively. 

Falling Behind 
Even the most intensive training 

and strongest desire to succeed are 
insufficient to win the antiarmor 
battle. Also needed are weapons in 
the field that will kill the enemy's 
armor. In that respect, US and allied 
weapons are deficient. Thus the 
Warsaw Pact armor forces are less 
vulnerable, and the threat more se­
vere than before. The current situa­
tion is one of Soviet superiority, 
both quantitative and qualitative. 

In 1985, the Defense Science 
Board set up a task force to assess 
the status of the armor/antiarmor 
competition between the US and 
the Soviet Union. Gen. Donn A. 
Starry, USA (Ret.), was the chair­
man of the task force. He is a 1948 
West Point graduate· whose thirty­
five-year career was devoted to ar­
mor combat from the lowest to the 
highest levels. 

General Starry's task force con­
cluded that the US was "behind the 
Soviets in armor/antiarmor systems 
and falling further behind at an 
alarming rate." His task force called 
the situation serious and approach­
ing a matter of national urgency. 
Three years later, in 1988, he says, 
"We have crossed the threshold; the 
situation is now a matter of consid­
erable national urgency." 

In testimony before a Senate 
Armed Services subcommittee in 
April 1988, General Starry pointed 
to the reasons for the urgent situa­
tion. First, because of its decision­
making process in development and 
acquisition, the US tends to find it­
self eight to ten years behind new 
developments fielded by the Sovi­
ets. The Soviets move their devel­
opments into the field faster and in 
greater numbers. Although the US 
may be ahead in some areas tech­
nically, it spends more time and 
money trying to add more capabili-

ty. The consequence is marginally 
better capability at higher cost and 
much later. 

General Starry said, "By the time 
we catch up, momentum on the 
other side has put the threat ahead 
of us once more. Worse yet, we are 
unable to achieve a modernization 
rate that can match or better the one 
on the other side. The end result is 
that the Soviets are outmodernizing 
us at a rate of about four to one. 
Every year, for example, they mod­
ernize a force the size of the total 
US heavy force; every two years 
they modernize a force the size of 
the total NATO heavy force." In 
fact, Soviet battle-tank production 
in 1988 is more than 300 per month, 
enough to equip a division. US pro­
duction is about twenty per month, 
enough for one and a half tank com­
panies. 

The quantity equation is bad 
enough. As for quality, the armor on 
current Soviet battle tanks in front­
line units and in production can de­
feat the warheads of all deployed 
antitank guided missiles (ATGM) in 
the world today. In General Starry's 
view, that is "the unhappy fact." 

ATGMs rely on shaped-charge 
chemical energy warheads to punch 
through armor. Since the mid-
1970s, the Soviets have developed 
and fielded glass composite and ce­
ramic laminate for better protection 
against chemical energy rounds. 
With the widespread equipping of 
their fleets with "reactive armor" 
(see box), they have an uncompli­
cated and inexpensive solution to 
the problem. 

How the US Army and other ser­
vices cope with this urgent problem 
today will determine the outcome of 
the real armor battles of the 1990s, if 
they should come. The urgency of 
the problem is clearly appreciated 
by the top Army and Air Force lead­
ership and by key members of Con­
gress. Whether that urgency can be 
translated into rapid development 
and fielding of armor/antiarmor so­
lutions merits a close watch. ■ 
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and Korea and saw Vietnam combat as operations officer of a light infantry 
brigade. He is a principal of FCB Associates, an information service on 
international aerospace topics. His most recent article for AIR FoRcE Magazine 
was "You Scratch My Export and I'll Scratch Yours" in the September '88 issue. 
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Vie"iVpoint I : 

The Versatile Instrument 
By Gen. T. R. Milton, USAF (Ret.), CONTRIBUTING EDITOR 

Thirty ye~rs ago, our inclina­
tion was, to buy too many 
bombers.. Today, it's to buy 
too few. Now, as then, we are 
transfixecJ by the Armaged­
don scer,ario and overlook 
other uses. 

The Germans, for all 
thei r technical skills 
and clever prepara­
t ions in anticipation 
of World War 11, 
made one crippling 
mistake. When they 
set out to construct 
the Luftwaffe, their 

bombardment ai rplanes were not in 
the same class with their fighters. A 
lack of offe sive airpower remained a 
Luftwaffe eficiency throughout the 
war. Whether sufficient offensive air­
power wo Id have made any differ­
ence in the end, given the Allies' im­
mense advantages, is another ques­
tion , but a larger and more effective 
Luftwaffe bomber force might well 
have mad~ the Battle of Britain an 
even closer call. 

As it was, that battle, in Wellington 's 
words after Waterloo, was a near-run 
thing. If Hi ler's jevot ion to missiles, 
V-1s and -2s, had been spent on 
bombers , eal mil itary damage in­
stead of randon destruction might 

-have changed the course of events 
prior to 0- ay. As 'though to make the 
point, a British bomber force , In a 
shattering moonlight raid, delivered a 
severe setback to the German missile 
effort at PeenemOnde. 

Forty-fiv years ago this October, 
our own strategic bombers were un­
der intense scrutiny, a decidedly en­
dangered Species. The morning of 
October 1 , 1943, was a miserable 
one by any standard, and the ribbon 
on the briefing map stretched deep 
into Ger any to a place called 
Schweinfurtt. Th,~ target was the Ku­
gelfischer ball-beanng works, which 
had been the object of a costly but not 
very effective attack in August. As we 
sat in our tockpits that dismal rainy 
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morning, we hopE:ld that the low ceil­
ing and heavy clc,uds woLld cause 
reason to prevail in London and that 
we could go to Schweinfurt ancther 
day. Or, to be truthful, that sor,eone 
else could go to Schweinfurt ancther 
day. 

We went, of course, and after some 
confusion in assembling above the 
overcast, we set :>ff for a sunlit conti­
nent. My litt le group of seven 5-17s 
somehow ended up leading the pack 
and thus had the first look at a mas­
sive Luftwaffe welcoming committee. 

Several o rs later, we limped 
home. The bombing had been pre­
cise, but Eignt h Air Force had lost six­
ty airplanes, almost twenty percent of 
the number that had left England. It 
was an unaccei:; table casLalty rate, 
one that put iri doubt the whole con­
cept of daylight precision bombing. 

Long-range drop tanks, toge-the 
wi : h a marvelous new tighter, the 
P-51, saved the jay for st rategic 
bombing ; Schweinfurt, or anywhere 
else with in the rad ius of a bomter. 
could now be reached with accept­
able losses. T:iat, in turn, made the 
convincing postMlr argument for a 
se~arate Air Force.. Make no mistake 
about it. bombers were the clincher in 
that hard-fought debate. 

In fact, there was a period when 
bombers th eatened to become ttie 
US Air Force. Nuclear SLpremacy 
seemed to rr-ake other weapons, and, 
indeed, the other se.-vices, c.lmost su­
perf luous. If we h:1.d enough bomb­
ers, we could blow an enemy or ttie 
face of the earth with no fear of re­
tal .ation. 

Life on this planet is not that simple. 
however, and the need tor soldiers. 
sailors, and fighter pilots soon be­
came apparent once again. 

A relic of the time when the bonber 
dominated both the force structure 
and the budget is still around: the 
venerable 8-52. While B-52s still ,ave 
considerable uti litv in certain roles­
the maritime ant ship mission for 
one-they can no l0nger be counted 
on to penetrate deep into Soviet ter­
ritory. Like the B-17s and B-24s o 
those long-ago jays, the B-52s are 
too slow and too visible to be effect ve 

agairsl sophisticated present-day de­
fenses. The 8-52 was designed for 
high-a lti•ude operaticn and is pon­
derous and rough riding 0n the·dack, 
which is the only reasonably safe al­
ti1ude in •his era of sur'ace:-to-air mis­
siles and supersonic inte rceptors 
equipped with long-range weapons. 

It is curious t at the arg ments that 
swirl around the bomber issue always 
focus on the deep penetration ro le in 
a war that will presumably inv::ilve the 
al I-out use of nuclear v-,eapon 3. S nee 
no one with even a few functioning 
t:rain cells wants to ccntemplate that 
kind of war, a bomber, in that context, 
is simply part of the deterrent-a ma­
chine like the ICBM, v-,e hope we will 
never use. Since there will be no sec­
end coming of a P-£1 to e:1.se the 
comber's pen·etration run , technical 
gadgetry in the form of ECM and low 
radar cross section mLst do the job. If 
there is a fault in the ECM, the whole 
tomber concept comes under atta"Ck, 
just as a lack of fighte drop-tanks in 
1943 put the daylight precision bomb­
ing concept at risk. 

All th is ignores the fact that bomb­
ers are an immensely flexible form of 
airpower, and not just at Arrnaged­
con. Their range and n-flight-refuel­
ing capability make basing a second­
ary mat ter. Precise navigation and 
bombing systems in modern bomb­
ers; even the elderly 8 -52, have el imi­
nated da kness and weather as obsta­
cles. 

The bomber remains a versatile in­
strument of power projection, to bor­
mw a favorite phrase from the US 
Navy. If any error has been made in 
maintaining the bomber force, it 
would seem to be one of numbers. 
Thirty years ago, we probably bought 
too many, at the exi::ense Cif other 
t -ings. Today, we are buying too few. 
again t ransfixed by the penetration 
task and t,e resultant technological 
cost. Perhaps ~ ought to back off a 
bit from defensive technology in favor 
of g reater nurrbers of long-range 
bomber aircraft With foreign bases 
posing an ever-worsening problem, 
such a reemphasis would be c.n e-=tec­
t ve way of letting the world know that 
vte are stil around. ■ 
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The debate on close air support is 
misdirected. It focuses only on the 
aircraft to be employed. 

a, 
l,fudtighters and 
Elephants 
WE ARE again confronted witb 

comrnotio from all quarters 
regarding wbat should be done 
about the Air Force's ability to con­
duct Close Air Support (CAS). This 
phen menoa, not unlike the emer­
gence of icadas, occurs about 
even' sev oteen years and i nor­
mally associated with tbe aging of 
the pr:incipal aircraft designated to 
perform tl\,e mission. 

For tho. e of us who have been 
around ~ince the la t cycle, the 
present ch.oru, is familiar. Once 
again the loude t voices decry t e 
aircraft the Air Force would have to 
replace i this case the aging A-10. 
The backup singers offer familiar 
renditio:i s-"The Air Force 
Doesn' t C• re About CAS ' 'Do It 
Li.kethe Marine ,' and that [avorite 
old s andb 'Give It to the Army. ' 

The pro lem with all this din i 
th.at it ten~s to focu on a few ele­
ments of a com pie problem. 

Concemrating excessively on 
what a:irc raft is be_t suited for the 
mission- without a clear under-
tanding cf the mi sion and its role 

in the total application of tactical 
airpower in support of the Army-
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one could easily conclude that a 
new, highly specialized CAS air­
craft is required. Focusing on tanks 
as the primary target, without first 
gaining an understanding of the 
total target set, narrows weapons 
choices . Limiting the debate to 
CAS without considering the effect 
of Battlefield Air lnterdiction (BAI) 
on the battle at the Forward Line of 
Own Troops (FLOT) is likely to dic­
tate a different set of weapons plat­
forms and weapons solutions. Fi­
nally arguing about service roles 
and missions tends to elevate (low­
er?) the debate to an emotional level 
that may well preclude any rational 
conclusions about improvements. 

A System Within a System 
Emphasis on the aircraft may, in 

the final analysis, be essential. But 
to begin from that point may well 
produce solultions that will reduce, 
not increase, overall combined­
arms combat capability. To examine 
the problem from the bottom up is 
analogous to the blind man holding 
the elephant's tail and concluding 
that an elephant looks like a rope. 

Reasonable judgments must 

BY MAJ. GEN. WILLIAM A. 
GORTON, USAF (RET.) 

The Air Force goes right to the ground in 
the debate over air support vs. 

battlefield air interdiction. Here, Sgt. 
Jeffrey Ferguson (left) and TSgt. Dennis 
A. LeVick call in an airstrike as part of a 

tactical air control party exercise. 
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come from a "top-down" perspec­
tive. How can the Air Force best 
assist the Army in winning the bat­
tle at the FLOT? 

CAS is a complex system with 
many critical elements. Its com­
mand control communications and 
intelligence (C31) must be highly re­
sponsive, jam-resistant, and some­
times secure. It must interface with 
ground force command and control 
and fire-support nets. It must define 
targets and their location precisely 
and in near real time. 

CAS requires aircraft that have 
compatible communications with 
ground forces-for voice, data, and 
target information. The aircraft 
must be able to survive in the in­
tense air defense threat of a tac­
tically deployed opponent, where 
the FLOT will invariably be fluid 
and ill-defined. It must be able to 
perform its mission in the daytime, 
at night, and during adverse weath­
er. 

Finally, CAS personnel require 
unique training (air liaison officers, 
forward air controllers, etc.) in 
unique units (Tactical Air Control 
Centers, Allied Tactical Operations 
Centers, Air Support Operations 
Centers, etc.) with unique equip­
ment (digital communications ter­
minals, OV-10 observation aircraft, 
etc.). 

In part because of its complexity 

and apparent uniqueness, the CAS 
system is frequently viewed as an 
independent mission area. This is a 
mistake. CAS mission effectiveness 
will be determined, to a large ex­
tent, by the effectiveness of the 
Army forces at the FLOT and be­
yond and of the air interdiction and 
air superiority campaigns con­
ducted by the Air Force. 

Another different aspect of the 
CAS mission is how its require­
ments are developed. The Army, 
not the Air Force, develops the 
basic requirements for CAS. The 
requirements stem from the Air­
Land Battle doctrine and, as such, 
tell the Air Force what the Army 
expects in terms of tactical air sup­
port. While these Army-developed 
requirements are general in nature 
(they do not tell the Air Force how 
to do the mission or with what sys­
tems), they clearly spell out what 
the Army wants. 

Army requirements stress: 
• Flexibility: Tacair must be able 

to support Army operations at the 
FLOT, cross-FLOT, and during 
deep operations. 

• Availability: Tacair must be re­
sponsive-day, night, and during 
adverse weather. 

• Survivability: Tacair must be 
able to operate in a dense and lethal 
battlefield environment. 

These general requirements are 

Although the Army does not tell the Air Force how to support ground troops, it does 
stress flexibility, availability, and survivability in its requirements for alrpower. Before 
rolling this F-16 Into Its target, the pilot has ejected flares to decoy ground-launched, 
heat-seeking missiles. 
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supported fully by the Air Force 
and are basic to how the Air Force 
trains and equips its tactical forces. 
Yet many of those who seek to "help 
the Army" apparently are not listen­
ing to what the Army and the Air 
Force are saying. 

Differing Points of View 
In the current debate, those who 

advocate AV-SB s; improved A- lOs, 
and new, specialized CAS aircraft, 
so-called "Mudfighters," generally 
think only about the CAS mission. 
On the other hand, the Army and 
Air Force keep talking about CASI 
BAI. The difference between these 
two points of view is critical to mak­
ing the right resource-allocation de­
cisions. 

Battlefield Air Interdiction, or 
BAI, is a subset of AI (Air Interdic­
tion). It defines more sharply those 
AI targets that could have a near­
term effect on the battle at the 
FLOT. BAI targets are of great in­
terest to the Army commander. In 
fact, their selection is largely deter­
mined by the Army. Once the tar­
gets are selected, they can be at­
tacked by airpower, or possibly by 
ground-launched weapons, or, more 
likely, by a combination of both. 
Other AI targets are also important 
to the Army but have less immedi­
ate impact on the battle at the 
FLOT. 

It follows that the effectiveness of 
the AI campaign can dramatically 
affect the battle at the FLOT. Con­
versely, the effectiveness of the 
forces engaging the enemy at the 
FLOT can dramatically affect the 
outcome of the AI campaign. AI and 
CAS are mutually dependent mis­
sion areas. 

For example, during World War II 
when the Soviets went on the offen­
sive on the Eastern Front against 
the Wehrmacht, the Junkers Ju-87 
Stuka was arguably as responsive 
and effective a weapon as it had 
been in the past. But because the 
Germans did not have the capability 
to interdict Soviet forces before 
they became engaged at the FLOT, 
even ten, twelve, or more sorties 
per Stuka per day-closely integrat­
ed with the fire and maneuver of the 
supported ground forces-were in­
sufficient to stem the Soviet on­
slaught. 

Today, the Supreme Allied Com­
mander in Europe could execute the 
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Follow-on Forces Attack (FOFA) 
concept and succeed in interdicting 
Soviet/Warsaw Pact second-eche­
lon forces far in excess of what had 
been predicted, and it would matter 
little if the Soviet/WP first echelon 
reached Frankfurt in a day and a 
half. 

Taking a slightly different slant on 
the last example, it is clear that suc­
cess in the AI campaign is greatly 
dependent on the need for the 
forces being interdicted. The great­
er the demand for reinforcements at 
the FLOT, the greater the probabili­
ty that the AI campaign will suc­
ceed. Effective AI increases the 
probability of success of the battle 
at the FLOT. 

An example of this was the inter­
diction of the German units attempt­
ing to reinforce their front during 
the Allied invasion of Europe. The 
demand for reinforcements was so 
great that the Germans were forced 
to move during daylight, providing 
far greater opportunity for the at­
tacking Ninth Air Force aircraft. 
The results are well known. 

Because of the mutual depen­
dence ofCAS and AI, the Army and 
Air Force personnel charged with 
the responsibility of success on the 
battlefield view them as insepara­
ble, mutually reinforcing missions. 
Moreover, both the Army and Air 
Force understand fully that the fight 
will be a total, coordinated com­
bined-arms event-at the FLOT, in 
the rear areas, and well beyond the 
FLOT. That is what AirLand Battle 
is all about. 

What About Air Superiority? 
Some people believe the Air 

Force is resisting buying system X, 
Y, or Z because the Air Force is "not 
really interested in the CAS mis­
sion." They imply that the only 
thing that interests the Air Force is 
shooting down MiGs and painting 
red stars on its aircraft. It is difficult 
for me to dignify this uninformed 
claim with a reply. However, since it 
seems to be heard more frequently 
these days, a response seems re­
quired. 

First, every type of mission for 
which the tactical air forces have 
responsibility ultimately supports 
the ground forces-including air su­
periority. 

Second, there is no example in 
the history of modern warfare of an 
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AI campaign succeeding without 
the interdictor possessing at least 
temporary air superiority. AI suc­
cess will enhance the probability of 
success in the battle at the FLITT. 

Third, either because of the effec­
tive application of airpower or by 
default (in cases when the enemy 
did not possess or chose not to use 
airpower assets), US Army and Air 

invariably Army) with the advice of 
his air and land force component 
commanders. Therefore, the extent 
to which airpower is allocated to 
any mission will be determined 
largely on the basis of Army, not Air 
Force, requirements. This clearly 
requires a highly flexible Air Force 
fighter force structure-one that 
can shift between CAS and AI, 

For purposes of argument, the Air Force's mission breaks down into air superiority, 
represented by the F-15 (foreground), air interdiction, as shown by the F-16 (right), 
and close air support In the form of the A-10. In reality, though, the roles are not so 
clearly drawn. Over a fluid battlefield, one day's air Interdiction could become 
tomorrow's air support. 

Force units have not been exposed 
to persistent air attack since early in 
World War II. Not surprisingly, 
many of the current participants in 
the debate have little appreciation 
for what it is like to be under per­
sistent attack from the air. 

Finally, the Air Force under­
stands the effectiveness of modern 
aircraft and weapons on ground 
forces and air bases. It therefore 
understands the importance of air 
superiority in the successful pros­
ecution of the land battle. 

In the final analysis, the objective 
of all tactical airpower missions is 
support of the ground forces. All are 
interrelated and interdependent. 
None can be looked at in isolation. 

Allocation of tactical airpower to 
its various missions will be made by 
a Joint Force Commander (almost 

based on the needs of the Army as 
dictated by the flow of the battle. 
That is why the two services have 
continually referred to CAS/BAI 
rather than to CAS alone. 

Staring at the Elephant 
It is time to take off the blindfold 

and see the elephant for what it is­
the sum of its parts. If we are intent 
on sharpening its tusks, we had bet­
ter know to which end they are at­
tached. 

As I have contended throughout 
this article, the current debate is 
misdirected. It focuses on potential 
CAS aircraft solutions without first 
understanding the total problem. I 
see this as the failure of the current 
Department of Defense evaluations 
and the recent studies by the Insti­
tute for Defense Analysis and the 
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Air Force Scientific Advisory 
Board. The problem, for the most 
part, is that the study participants 
were asked the wrong questions. 
The current contractor studies di­
rected by the Office of the Secretary 
of Defense (OSD) Close Air Sup­
port Mission Area Review Group 
(CASMARG) are a case in point. 

The studies arose because there 
was disagreement within OSD 
about the Air Force's decision to 
replace the aging A-10 with a variant 
of the F-16, popularly called the 
"A-16." This prompted the Under 
Secretary of Defense for Acquisi­
tion to direct the Secretary of the 
Air Force to contract for feasibility 
studies "of a new CAS aircraft to 
replace the A-10." The charge to the 
contractor study teams, after much 
discussion within OSD and the ser­
vices, is: "to provide the Under 
Secretary of Defense for Acquisi­
tion with the design, mission perfor­
mance, and cost basis for an evalua­
tion of USAF aircraft system design 
alternatives for [these] CAS/BAI 
missions." 

Not surprisingly, a lot of time, 
effort, and money is being spent to 
develop aircraft answers. However, 
the contractors conducting the 
studies are finding that such factors 
as C3I, precise target-location infor­
mation, weapons, etc., have dra­
matic effects on CAS/BAI effective­
ness, independent of the aircraft. 

In retrospect, it would have been 
better to evaluate the factors that 
led the Air Force to conclude that 
the "A-16" was the best possible 
choice. That would at least have 
broadened the debate and would 
also have provided OSD with a 
framework for the prescribed 
"evaluation of USAF aircraft sys­
tem design alternatives .... " 

Survivability, Targets, and 
Mudfighters 

Because of the lack of an overall 
view of a complex mission area, and 
because of the focus on aircraft, 
only a few of the factors involved in 
providing effective CAS are being 
addressed. Aircraft survivability, 
the "small-arms" threat, tank kill­
ing, and specialized "inexpensive" 
CAS aircraft seem to be the most 
topical. 

Regarding survivability, concern 
has been voiced about the "vulner­
able" area of the F-16 compared to 
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that of the A-10. The claim is made 
that "the probability of shooting 
down an F-16, given a hit by a 23-
mm, is greater than that of shooting 
down an A-10, given a hit by a 23-
mm." While this may or may not be 
true, it is certainly not desirable to 
be hit by anything-period! 

Flying around the battlefield 
looking for the target while soaking 
up hits isn't conducive to sustaining 
combat capability, not to mention 
pilot longevity. The objective is to 
reduce the probability of any hit! 
Arguing about which type of air­
craft can look the most like a piece 
of Swiss cheese and still fly is irrele­
vant. In fact, aircraft survivability 
may have much more to do with 
knowing precisely where the target 
is prior to aircraft exposure to the 
threat than it has to do with how 
many hits the aircraft can take. 

There is no question that the 
threat is significant and that facets 
of aircraft design (e.g., perfor­
mance, hardening, emissions sig­
nature, etc.) are important factors 
in aircraft survivability. The trouble 
is that some keep shaping the threat 
to suit their preferred aircraft solu­
tion. 

It is a fact that "small-arms" fire 
has downed and will continue to 
down many aircraft. But to stress 
only the small-arms threat is, at 
best, misleading. At a hearing last 
year, Congress was shown a picture 
of Soviet infantry practicing indi­
vidual air defense by lying on their 
backs shooting their AK assault ri­
fles in the air! While it is true that 
such tactics are used by the Soviets 
on occasion, the utility of these tac­
tics depends greatly on what's oc­
curring on the battlefield. In a fron­
tal attack against a determined 
opponent, it is hard to believe that 
Ivan is going to hop out of his BMP 
armored personnel carrier at the 
first sign of a CAS aircraft, lie on his 
back, and shoot his weapon into the 
sky! In any case, such tactics would 
be welcomed by the US Army as 
they would reduce the amount of 
steel flying around the battlefield. 

There is, of course, a reason to 
stress the small-arms threat if you 
believe that "inexpensive Mud­
fighters" are the way to go: defeat­
ing all those infrared and radar mis­
siles is expensive. Missile warning 
systems, radar homing and warning 
systems, jammers, auto flare and 

chaff dispensers, and the like all 
cost money-lots of it. 

"Mudfighters" unquestionably 
have some appeal. The problem is 
that you'll need lots of them; and as 
the size of a specialized segment of a 
given force increases, the flexibility 
of the total force structure is re­
duced. As pointed out earlier, the 
ability to shift the weight of tactical 
airpower among CAS, Al, and Air 
Superiority is critical to the out­
come of the battle at the FLOT. 

Optimized Aircraft 
I suspect, however, that the Air 

Force would like to have specifical­
ly designed aircraft, optimized for 
each of its missions. The obvious 
problem there is that it would re­
quire a tactical fighter force four or 
five times larger than planned. That 
is not affordable, practical, or need­
ed. The announced decrease by two 
fighter wings will put a higher pre­
mium on aircraft that can perform 
more than one mission. The smaller 
the force structure, the more flexi­
ble it must be. 

One final point on inexpensive 
CAS aircraft. Maybe you can find a 
CAS aircraft at $7 million per copy 
that can survive the threat and do 
the job at night and during adverse 
weather as well as in day, clear­
weather conditions. Maybe, but I 
doubt it. However, I am sure that 
lots of inexpensive, simple aircraft 
will need to be flown by lots of ex­
pensive, complex pilots-people 
who tend to marry, have kids, incur 
dental bills, and eventually stay on 
to retire (although, regrettably, not 
often enough these days). 

Regarding CAS targets, it seems 
Washington has gone tank-mad. 
Tanks are important. They repre­
sent shock, firepower, and mobility. 
The Soviet forces have lots of them, 
and they are good. But are they the 
target for CAS? I am not certain, 
and I do not think enough attention 
has been directed to that question. 

We all know that modern Soviet 
tanks with reactive armor are tough 
nuts to crack. It is also known that 
the best way to kill a tank is with 
another tank. I have been told that a 
well-trained soldier armed with an 
effective antitank weapon is next 
best. Some say the AH-64 also rates 
high, and, of course, CAS aircraft 
will take their toll. 

Focusing on tanks requires some 
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ing (VTOL) capability. This does 
not mean that the AV-8B cannot and 
does not do BAI. It simply means 
that its BAI capability is less than 
that of a non-VTOL aircraft. 

Why not give the CAS mission to 
the Army? First, the Army does not 
want it. At least, that is what Army 
leadership says. Second, give them 
what? Where do you draw the line? 
As has already been suggested, 
CAS, AI, and Air Superiority are 
interdependent missions. If CAS 
goes to the Army, the _result would 
be a highly specialized force that 
would not likely be trained or 
equipped to do BAI. Air Force force 
structure, therefore , could not be 
reduced one for one. This would 
also reduce, if not eliminate, the 
close interface between Army and 
Air Force personnel that has led to a 
far greater understanding of each 
service's capabilities and limita­
tions. 

In training, the surface threat is simulated by unguided rockets called Smokey SAMs. 
In the real world, the surface threat Is 1/kely to come from missiles such as this new 
Soviet portable surface-to-air missile, the SA-16. Its launcher appears to be similar to 
that of the US FIM-92 Stinger missile. 

Reconsider the Elephant 
Congress has recently authorized 

an additional $10 million in order to 
make sure that other aircraft (im­
proved A-10 and AV-8B) are given 
due consideration. It is difficult to 
perceive how such action would 
contribute to a better understanding 
of where best to spend limited funds 
to win the battle at the FLOT. On 
the other hand, understanding the 
potential contribution of an im­
proved A-10 or AV-8B relative to 
other alternatives-not just other 
aircraft-is probably important. 
Certainly enough studies have al­
ready been conducted, but if Con­
gress feels compelled to mandate 
another, I suggest directing OSD to 
conduct one that will provide a 
framework within which alterna­
tives can be evaluated. 

rather specialized and expensive 
air-delivered weapons. Broadening 
the view, however, to encompass the 
total target base at the FLOT might 
well dictate a different emphasis. 

Tanks stripped of their infantry 
can make one heck of a "statement" 
on the battlefield, but they will not 
win the battle. Maybe taking out the 
less-armored BMPs would even­
tually do more for tank killing. It 
certainly would increase the effec­
tiveness of the Army TOW guided­
missile teams. In fact, it may be bet­
ter to increase Army tank-killing re­
sources than to develop a new spe­
cialized flying tank killer. 

What about tactically deployed 
POL and ammunition-support ele­
ments? Soviet Hip and Hind heli­
copters? Artillery? The current 
Army commander in Europe seems 
to think that artillery is a prime tar­
get for CAS. Yet artillery is twenty 
kilometers or more from the FLOT. 

Whether this is a CAS or BAI 
mission is a moot point. But it cer­
tainly requires an aircraft that can 
survive in the heart of a thick air 
defense network. 

One needs to address the total tar­
get set before one can make judg­
ments about what is needed to do 
what. Tanks are an important tar­
get. But killing them is not only a 
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matter of tradeoff between types of 
tank-killing CAS aircraft. 

Do It Like the Marines? 
Why doesn't the Air Force do it 

like the Marines? (This question 
comes most frequently from those 
who see the AV-8B as the preferred 
CAS aircraft.) The short answer is 
that the Marines have a different 
mission. They are a highly skilled 
and effective amphibious air/ground 
team. That is what they train for, 
and that is what drives their equip­
ment requirements. 

Marine divisions have less heavy 
firepower than most Army divisions 
do. They rely on naval gunfire and 
tactical air to fill the gap. The A V-8B 
is ideal in this role. In the Marine 
Corps, CAS is treated as an exten­
sion of artillery, and since the Ma­
rines are light in heavy artillery, this 
concept makes sense. However, the 
penalty paid to "operate off the 
beach, right with the troops" is that 
you trade range and payload to 
achieve a vertical takeoff and land-

When we all take off our blind­
folds and look at the elephant, we 
might see that his tusks are not in 
such bad shape. In fact, we may find 
that he can't see the target because 
he's been blindfolded! Maybe, just 
maybe, the best thing we can do for 
the beast is let him "see" the tar­
get-precisely. ■ 

Maj. Gen. William A. Gorton, USAF (Ret.), is Vice President of International 
Planning and Analysis Center (!PAC, Inc.) in Washington, o_ C. He is the former 
commander of USAFE's Sixteenth Air Force. As a tactical command pilot, he had 
more than 5,000 hours of flying time, and he was operationally qualified in 
eighteen types of aircraft. He spent two years as an air liaison officer and forward 
air controller with the 101st Airborne Division, including combat in Vietnam. 
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Valor 

Triumph and Tragedy 
Maj. Ralph Cheli's war 
in the Pacific was an 
unparalleled drama of 
heroism and out­
rageous fate. 

BY JOHN L. FRISBEE 

BY THE summer of 1943 , General 
MacArthur's strategic plan of 

advance along the north coast of 
New Guinea to reach the Philip­
pines was well under way, support­
ed by Gen. George Kenney's Fifth 
Air Force. 

In July, his troops had secured a 
foothold in the Huon Gulf area and 
were preparing for the next step-­
capture of the Japanese stronghold 
at Lae-scheduled for early Sep­
tember. But first, Japanese airpower 
concentrated around Wewak, some 
300 miles west of Lae, had to be 
neutralized. 

General Kenney knew that 
Wewak and its satellite fields at But, 
Boram, and Dagua were being heav­
ily reinforced. By mid-August, 
there were more than 100 bombers 
and about ninety fighters on the four 
fields. It was time to strike. 

On the night of August 16-17, 
fifty B-17s and B-24s hit the four 
fields. On the morning of the seven­
teenth, thirty-two B-25s from Port 
Moresby and Dobodura, escorted 
by eighty P-38s, strafed and para­
fragged the fields. 

For the Moresby-based B-25s, 
the 500-mile flight to Wewak was the 
deepest penetration into enemy­
held territory yet made by medium 
bombers. Both the heavies and me­
diums were met by intense anti­
aircraft fire but little fighter opposi­
tion. A follow-up daylight raid was 
laid on for the eighteenth, with Maj. 
Ralph Cheli, one of the most experi­
enced Fifth Air Force bomber pi­
lots, leading the B-25s from Port 
Moresby. 

The previous August, Cheli, then 
a captain, had led a flight of 38th 
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Bombardment Group B-25s from 
Hamilton Field in California to Aus­
tralia in the first air movement of 
B-25s from the States to the combat 
zone. Two months later, the 38th 
moved to Port Moresby in south­
eastern New Guinea, and Cheli was 
given command of the 405th Squad­
ron. 

On March 3, 1943, during the Bat­
tle of the Bismarck Sea, he led his 
squadron in the first daylight, mast­
head-level attack against a Japanese 
convoy. Now, on his fortieth combat 
mission, Ralph Cheli would take the 
Moresby B-25s over 500 miles of 
jungle and past 15,000-foot peaks to 
Dagua, a few miles west of Wewak. 

Unlike the conditions during the 
first Wewak strike, the weather was 
bad on August 18. Only twenty-six 
of forty-nine heavy bombers 
reached their targets, bombing 
through broken clouds. Visibility 
was down to about two miles in rain 
and haze. Again, AA fire was heavy, 
but this time enemy fighters at­
tacked the B-25s savagely and per­
sistently. 

Ten to fifteen Zekes and Oscars 
dived out of the clouds, concentrat­
ing their fire on Cheli's squadron. 
As the B-25s started their strafing 
run, an Oscar scored many hits on 
Cheli's plane, setting the right en­
gine and wing afire. A crash was 
inevitable, but rather than disrupt 
the squadron at this crucial point by 
pulling up for a bailout, Major Cheli 

Maj. Ralph Cheli bombed Dagua in a 
doomed B-25, won the Medal of Honor. 

chose to continue the attack, drop­
ping his bombs and strafing as flame 
streamed back from the doomed 
bomber. 

As they pulled up from the most 
successful attack of the day, Cheli 
ordered his wingman to take the 
lead. He would try to ditch in the 
ocean. 

There were varying reports as to 
what happened next: Cheli's B-25 
exploded and crashed in the jungle 
or in the sea, or ditched successful­
ly. All that was known for sure was 
that Ralph Cheli and his crew-1st 
Lt. Vincent Raney, Flight Officer 
Don Yancey, T/Sgt. Raymond War­
ren, and S/Sgt. Clinton Murphree­
were missing in action. 

On October 28, 1943, Major Cheli 
was awarded the Medal of Honor for 
his courageous decision not to 
abandon the attack on Dagua. 

Several months later, an uncon­
firmed Japanese broadcast reported 
that Cheli and three members of his 
crew had been taken prisoner. The 
story was not verified until after the 
war. 

Cheli and at least two of his crew 
had in fact been captured and taken 
to a Japanese prison at Rabaul. 
Cheli was badly burned and 
"banged up." As the senior Ameri­
can POW at that time, he was inter­
rogated and beaten frequently over 
the next several months but refused 
to give any information beyond 
name, rank, and serial number. Ac­
cording to repatriated fellow pris­
oners, Cheli was always cheerful 
and optimistic, despite his atrocious 
treatment. 

Finally, the Japanese gave up and 
decided to send Cheli and about 
twenty other prisoners to Japan. On 
the evening of March 5, 1944, the 
POWs were put aboard a ship in a 
convoy bound for the home islands. 
Ninety minutes later, in one of the 
great ironies of the war, Fifth Air 
Force bombers attacked the con­
voy. The ship bearing Major Cheli 
and the other prisoners was hit. 
There were no survivors. ■ 
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Airman's Bookshelf 

War on Two Fronts 

Going Downtown: The War 
Against Hanoi and Washington, 
by Jack Broughton. Foreword 
by Tom Wolfe. Orion Books, 
New York, N. Y., 1988. 336 
pages. $18.95. 

Those who read Thud Ridge, Jack 
Broughton's 1969 classic account of 
the air war over North Vietnam, know 
that he has few peers as a chronicler 
of air combat or as a critic of the civil­
ian and military face cards who mi­
cromanaged the war from Washing­
ton to Hanoi. This book is not a replay 
of Thud Ridge, and West Pointer 
Broughton has lost none of his talent 
for colorful or caustic writing. 

Actually, if not formally, Going 
Downtown (to Hanoi) falls into five 
parts. The first is about the author's 
experiences in Korea as head of a 
team that tested the Oerlikon air-to­
ground rocket in combat. There's 
some pretty hair-raising stuff here. 
Next, Broughton tells about his tour 
as leader of the Thunderbirds, giving 
a pilot's assessment of jet fighters 
from the F-84 to the F-106, the latter 
his favorite of the lot. 

Colonel Broughton, by this time 
Vice Commander of the 355th Tactical 
Fighter Wing at Takhli RTAFB, Thai­
land, then launches a well-docu­
mented attack against remote and 
often-inexperienced planners who 
were making the lives of F-105 Thud 
drivers difficult at best and short at 
worst. 

Former Secretary of Defense 
Robe rt McNamara would not find 
these chapters heartwarming, nor 
would President Lyndon Johnson, 
were he still living. Some of the brass 
who were calling-or relaying-sig­
nals from the Pentagon and PACAF 
Headquarters in Hawaii, and whose 
careers were built on a foundation of 
big bombers, come out little better. 

According to Broughton, "They 
had no appreciation for the principle 
of surprise and no understanding of 
the maneuverability or the flexibility 
of fighter aircraft." There are notable 
exceptions among the military-
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Adm. U. S. Grant Sharp, CINCPAC, 
who fought a valiant but losing battle 
to unleash airpower, and Gen. William 
"Spike" Momyer, a fighter pilot who 
reigned at Seventh Air Force. 

Woven through these chapters is a 
lot of good, illustrative combat nar­
rative that supports the author's case 
against the lack of understanding or 
concern for the men who were fight­
ing the air war and the remote officials 
who were making operational deci­
sions that rightly belonged to field 
commanders. 

Broughton then describes in vivid 
detail the guns, the MiGs, and the 
SAMs as seen from his cockpit and by 
other Thud drivers who flew with him 
to Hanoi, Haiphong, and the other hot 
spots in Route Package Six. Before 
you're through with that tour, you'll be 
mopping your brow if you have any 
imagination at all. 

Jack Broughton's concern for his 
own men proved his undoing. One of 
his pilots who had been fired on by 
guns at Cam Pha in the sanctuary of 
the Haiphong area returned fire, al­
legedly hitting a Soviet freighter, the 
Turkestan. Broughton knew that the 
careers of the pilot and his wingman 
were finished if Soviet allegations 
were proved correct. He ordered the 
gun camera film destroyed before it 
was developed. 

An investigation directed by Gen. 
John D. Ryan, CINCPACAF, led to a 
general court-martial of Broughton 
and his two pilots. As described by 
the author. in his four closing chap­
ters, the events leading up to the trial 
and the trial itself read like the script 
of a Peter Sellers movie. The two pi­
lots were found not guilty of charges, 
and Broughton, found guilty of de­
stroying $42.50 worth of government 
property, was fined $600 and admon­
ished. 

Colonel Broughton, who wanted to 
fly three more missions "just to make 
it 105 in the F-105," was ordered out of 
the theater. Knowing that he had no 
future in the Air Force, Jack Brough­
ton, a world-class pilot and admired 
combat leader, retired. Subsequently 
the Board for Correction of Military 
Records "threw the court's judgment 

out and expunged it from the rec­
ords." 

Not all readers will agree with every­
thing the author has to say, but none 
of them is likely to lay the book aside 
before finishing the last page. This is 
a story about fighter pilots told by one 
of that breed, with no holds barred. 

-Reviewed by John L. Frisbee. 
John L. Frisbee is a regular 
contributor to this magazine. 

The Trade School 

The Air Force Academy: An Il­
lustrated History, by George V. 
Fagan. Johnson Books, Boul­
der, Colo., 1988. 248 pages with 
bibliography and index. $29.95. 

The US Air Force Academy today is 
a marvelous educational institution 
with a world-class faculty and a mod­
ern, state-of-the-art physical plant. 
The young officers it turns out repre­
sent a rare excellence brought about 
by a synergism of strict scholarship, 
proper ideas of discipline, and high 
ideals of honor. Its stature and tradi­
tions came neither quick nor easy. 

The lessons of World War I were 
learned well by members of the US 
Army Air Service. Immediately after 
the hostilities ended, military pilots 
realized the pressing need for a pro­
fessional and educational aeronautic/ 
aviation facility of the stature and 
quality of West Point and the Naval 
Academy. 

Then-Brig. Gen. "Billy" Mitchell 
and then-Col. H. H. "Hap" Arnold lob­
bied as early as 1919 for the creation 
of an Air Service Academy. Their ef­
forts, however, were constantly 
thwarted during the next twenty years 
by the traditional Army and Navy es­
tablishments. 

If inter- and intraservice rivalries 
weren't enough to discourage its pro­
ponents, the notion of an Air Acade­
my was constantly buffeted by legisla­
tive politics after World War II. Every­
body from Capitol Hill and the Pen­
tagon, it seems, had an idea on how to 
create an Air Academy, to define its 
scholastic responsibilites and its mili­
tary obligations, and to establish its 
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fundamental philosophy and mis­
sion . 

In 1954, the battle to establish the 
Academy was finally won when Presi­
dent Dwight Eisenhower signed the 
enabling bill into law. More than 600 
locations in forty-five states were of­
fered as proposed sites. In 1954, Colo­
rado Springs was chosen as the home 
of the Air Force Academy. 

While the permanent facilities were 
being built, theAcademytookuptem­
porary quarters at Lowry AFB in Den­
ver. Its original facilities and person­
nel consisted of two rooms and three 
men : Lt. Gen . Hubert Harmon (Super­
intendent), a lieutenant colonel, and a 
sergeant major. 

From this inauspicious beginning, 
a team was assembled that brought 
together the academic, professional, 
and military skills necessary for the 
staffing of the permanent Academy. 
These men were charged with deter­
mining exactly what an Air Force of­
ficer has to know in an age of super­
sonic jets, long-range missiles, and 
nuclear weapons, as well as determin­
ing the role of the Air Force in space. 

Of equal importance was to ascer­
tain how familiar a cadet should be 
with the problems of rapid social 
change and political decisions on a 
global scale. 

The first cadets arrived at 0600 
hours on July 11, 1955, at Lowry. Un­
der the wise and able tutelage of Gen­
eral Harmon, they became dedicated 
officers and cultured gentlemen. 

Harmon, a member of the famous 
West Point Class of 1915 (which 
spawned fifty-nine generals, includ­
ing Eisenhower and Omar Bradley), 
believed that the spirit of intellectual 
inquiry must be fused with a sense of 
duty and discipline. He built a military 
institution firmly grounded on aca­
demics, professional training , and the 
production of a young officer "who 
would be as capable and comfortable 
in the drawing room as he would be in 
the cockpit. " 

The Air Force Academy quickly 
grew in academic and military pres­
tige after 1954. It came of age as a 
major sports institution with the rise 
of the Falcon football team to national 
prominence. But all was not glory and 
triumph for the Academy. In 1965, its 
sterling reputation was severely tar­
nished by a massive cheating scan­
dal. One hundred and three cadets 
eventually received honorable dis­
charges, four got general discharges, 
and two were discharged under " less 
than honorable" conditions. This or­
deal shook the very foundations of 
the Academy, and many years passed 
before it regained its reputation . 

The Vietnam War years also took a 
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toll on the Academy. One general re­
ported in the mid-1960s that many 
members of the student body had 
demonstrated an "air of cynicism 
concerning concepts of duty . . . cou­
pled with a breakdown in morale." 
This problem was compounded when 
a popular psychology professor, or­
dered to flying status in Vietnam fol­
lowing his tour of duty at the Acade­
my, became a conscientious objector. 

Morale rose in late 1967 when Col. 
Robin Olds became commandant. 

Colonel Olds was a heroic leader, not 
a manager; as the author notes, "He 
was the classic example of the quint­
essential fighter jock." An All-Amer­
ica football tackle at West Point and a 
famous ace who flew in both World 
War II and Vietnam, he quickly got the 
cadets back on the Air Force track. 
Academy graduates did well for them­
selves during the Vietnam War. 

The face of the Academy changed 
dramatically in the 1970s. The admis­
sion of women and increasing num-
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NEWFrom 
Presidio 
Press 

AIRBRIDGE: The BBrlln Crisis of 1948, 11B 
Origin and Aftermath, by O.M Glangreco 
and Roben E. Griffin 
304 pages, paper $14.95 

AUGUST11U4, by Roben A. MIiier 
300 pages, hardcover $17.95 

CORREGIOOR: The Rocle Fores Assaul. 
by E.M. Flanagan 
320 pages, hardcover $18.95 

THE DEFENSE OF IIU 781: An Allsgory 
of Modern Mechanized Combat. by Lt. Col. 
James McDonough 
212 pages, hardcover $15.95 

RREPOWER; A History of the Amsrlcan 
Heavy Tank, R.P. Hunnicutt 
224 pages. 81/2 x 11, hardcover $40,00 

GASTON'S WAR: The True Story of a 
Hero of the R96lslancs In World War II, by 
Allan Mayer 
212 pages, hardcover $17.95 

GREEN BERETS: Unconventional War­
riors, by Hans Halberstad1 
144 pages, paper, Landpower, book #3002 

$12.95 

THE SECRET WAR WITH GERMANY: 
Deception, Espionage and Dirty Tridcs, 
1939-1945, by WIiiiam B. Breuer 
278 pages, hardcover $17.95 

VIETNAIIATWAR: TheH/story1946-
1975, by LI. Gen. Phillip B. Davidson, USA 
(Rel.) 
848 pagee, hardcover $27.50 

WAR BRIDES OF WORLD WAR II, by 
EKrteda Shuken and Baibara Scibetta 
336 pagee, hardcover $18.95 

THE WARRIORS; The United SI.ale.a 
Marln96, by 
Sgt. Karl C. L~ 
240 pages, hardcover, 8 1/2 x 11 $34.95 

WELCOME TO VIETNAM MACHO MAN: 
Reflections of a Khe Sanh V81, by Ernest 
Spencer 
180 pages, hardcover $15.95 -------­ORDERTODAY: from Presidio Press 

Box I764FK, Novato, CA 94948 
Phone (415) 883-1373 

Name __________ _ 

Address -----------
c ~ ~ ~,.._n _ _ 

SIGNATURE (For Crecit Card Ordere): 

Metiod ol Paymont Ck/MO--llloa.- MC-Am. Exp.-

Card If: 

OTY 

YOUR 
SATISFACTION 
GUARANTEED, 
PERIOD. 
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Eap. Dalll 

PRICE 

CARESS% TAX 

SHPG/HNOLG _ s_
2
·_
50

_ 

TOTALPAYMENT === 

Airman's Bookshelf 

bers of minority cadets have forever 
altered the composite picture of the 
WASP, male "Doolie" of 1954. The 
record speaks for itself-more than 
sixty percent of all Academy gradu­
ates are still on active duty today. 
Whether as general officers or lead­
ers in such fields as business, engi­
neering, or medicine, graduates of 
the Air Force Academy have made 
their mark on American society. 

Obviously a labor of love for Dr. 
Fagan, who taught history at the 
Academy, this book is more than just a 
history of the institution at Colorado 
Springs. It is a testimony to the strong 
personalities and dedicated leaders 
who made the Academy what it is to­
day-despite formidable bureaucrat­
ic and political obstacles. 

For those readers who chose the 
Air Force way or those who simply 
admire the grit and determination of 
the unique breed of people who gave 
birth to and nurtured the Academy, 
this will be a valued book. 

-Reviewed by Dr. William 
Teague. A regular reviewer 
for A1R FORCE Magazine, Dr. 
Teague lectures on American 
government at the University 
of Texas at Dallas. 

JET FIGHTER is a hard hitting look at 
the meanest, orneriest, toughest bunch of 
battling birds to come screaming at you at 
Mach 2 speeds. We've put together a close 
pilot's eye view of the world's absolute elite in 
combat aerial mayhem. 

We've assembled a 42 minute VIDEO 
PREMIERE SPECIAL that puts you into the 
cockpits or the F-14 'Tomcat," F-15 "Ea91e." 
F-16 "Falcon," F-18 "Hornet," and F-20 'T1ger­
shar1<." 

You'll get a concfse close look at their 
1Neapons and super new avionics systems as 
\Nell as an array of neck snapping dogfight 
maneuver5 guaranteed to thrill and excite 
both professional pilot and aviation buff alike. 

Running time: 42 minutes 
Send $39.95 + S3 lhipping & h.ndling to: 

FERDE GROFE FILMS 
3100 Airport Avenue, Suite 120 

Santa Monica. CA 90405 
\I/Sa & Ma!letCard lr]cludr card no. & e,p date 

ORDER TOLJ..FREE (8001626-6095 
In Calff. 18001 826-6146 

Ci\ residents add bY,% sal<!s tax 

New Books In Brief 

Bell X-1 Variants, by Ben Guenther 
and Jay Miller. This latest issue in the 
Aerofax Datagraph series gives the 
family history of one of the most fa­
mous aircraft of all time, the Bell X-1 . 
Through five versions that actually 
flew-X-1, X-1A, X-1B, X-1D, and 
X-1E-this slim volume details all of 
the changes in airframe, instrumenta­
tion, and systems that occurred in the 
program. Other items, such as differ­
ent tail and wing designs (including 
X-29-like forward-swept wings) that 
never made it past wind-tunnel test­
ing, are included. 

As is typical of the Aerofax publica­
tions, a keen eye is turned to the small 
details of the X-1 series. All of the 
dates, names, and places of the pro­
gram are listed, as are a complete 
flight log and details about construc­
tion of the aircraft. Many of the pic­
tures have never been published be­
fore. Although these books some­
times come from the Joe Friday 
School of Writing-"Just the facts, 
Ma'am"-they definitely have a niche, 
and they are a valuable source of in­
formation. Aerofax, Inc., Arlington, 
Tex., 1988. 64 pages with photos. 
$12.95. 

Grumman: Sixty Years of Excel­
lence, by Bill Gunston. Wilbur and Or­
ville, Grumman and Naval aviation­
the two pairs are inseparable. Start­
ing an aircraft manufacturing com­
pany at the beginning of the depres­
sion may not have been the smartest 
move Leroy Grumman could have 
made, but the gamble paid off hand­
somely. After an auto accident nearly 
ruined the company, Grumman start­
ed by building floats and aluminum 
truck bodies, and then grew to be one 
of the largest firms in the aerospace 
industry. 

The history of the company (and of 
Naval aviation) is told through its 
planes from the FF-1, the first Grum­
man fighter, through the F4F Wildcat 
and F6F Hellcat of World War 11, to the 
F-14 Tomcat of today. While the Navy 
planes are the stars of this book, Grum­
man's other projects, such as the SA-16 
Albatross and EF-111 Raven for the Air 
Force, the Ag-Cat civilian crop duster, 
the Lunar Module for NASA, and the 
avionics and canoe-building busi­
nesses, are also examined. Complete 
specifications are listed for nearly 
every Grumman design. Orion Books, 
New York, N. Y., 1988. 157 pages with 
photos and index. $19.95. 

-Reviewed by Jeffrey P. 
Rhodes, Aeronautics Editor. 
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:J\. announces a new membership benefit for ... 

TIIE AFA 
INTRODUCES ... 

. . . a NEW resource for 
employers ... 

... a NEW no cost 
alternative for Air 
Force personnel 
in transition ... 

. . . The ETS ''Data 
Base''. 

• m 

A NEW AITERNATIVE 
People in search of employment are 
usually advised to consider out­
placement counseling, working 
with agencies, classified ads, 
extensive mailings and networking . 
Retiring or separating military per­
sonnel are further advised to con­
struct a professional resume that 
expresses their work experience in 
civilian terms. Personnel in transi­
tion could use all of the above but 
should also be certain to take 
advantage of the free alternative 
offered by AFA-the ETS Data Base 
and Employment 'fransition Service . 

TIIE ETS DATA BASE 
ETS has created a software program 
which is unique-it can translate 
military work experience into terms 
more understandable to civilian 
employers. In addition, ETS main­
tains a staff of military personnel 
specialists to insure that its clients 
in industry fully appreciate the 
unique skills and extraordinary 
training acquired "during military 
service. 

ETSMARKETSTOINDUSTRY 
ETS does so at no cost to the job 

seeker and on very attractive terms 
to employers. The ETS marketing 
plan is designed to create a base 
of industrial clients which will have 
needs at all skill levels and at 
locations throughout the USA and 
overseas. 

A SIMPLE STEP 
AFA members can now take advan­
tage of this unique service. Call the 
toll free number or return this 
coupon for detailed information. 

l-800-727-3337 

□ Yes, Please send me infonnation 
onETS 

Name 

Address 

City State 

Employment 'fransition Service 
c/o Air Force Association 
1501 Lee Highway 
Arlington, Va. 22209-1198 

Zip 



New Vehicle Cost and Lease Request 
Year _ __ Make ________________ _ 

Model _____ Body Style __________ _ 

f:quipn1~:11t Se.lecDov. 
Engine D 4 cyl. D 6 cyl. D Other ________ _ 

Transmission D Automatic D Manual 
Air Conditioning □ Standard D Auto. temp. control 
Emission D California D High altitude 
Gauges D Standard D Electronic 
Mirrors D LH remote D RH manual □ Other ____ _ 
Moldings D Bodyside D Rocker panel D Other _ _ _ _ 
Paint D two-tone D stripe 
Power Equipment D Brakes D Steering 

D Antenna □ Door locks 
□ Mirrors □ Windows D Tailgate/trunk release 

Radio O AM D AM/FM Stereo 
D AM/FM Stereo with cassette player 
D AM/FM Stereo w/cassette & premium sound 

Roof D Full vinyl O Other ____________ _ 

Seats □ Bench □ Notchback 55;,.5 D ,.5;,.5 
□ Bucket □ Other _ ___________ _ 

Seat Trim D Goth D Vinyl D Leather 
Steering Wheel □ Tilt D Telescopic 
Tires D White SW O Black SW D Other _ _____ _ 

Wheel Covers □ Standard □ Wire 
Wheels D Aluminum □ Other ___________ _ 

W/S Wipers C Intermittent D Rear Window 
Other D H. D. battery 

□ Bumper guards 
D Cruise control 
□ Defogger, rear window 
D Door edge guards 
□ Floor mats (F & R) 
D Headlamps group 

□ H. D. cooling 

□ Impact strips 

□ Console 
D Glass, tinted 
D Light group 
D Visor, illuminated vanity 
D Luggage rack 

Additional Equipment 

l?ropt,tcd l~;1!j1J.'l /h p~-::d\ld 
□ 36 months □ 48 months D 60 months 

D Check enclosed for $7.00 

□ Charge $7,00 to: 
□ AFA/VISA D Other VISA □ MasterCard 

~\cct. No. ___________ P"vp. ne:1 .. ..,. ___ _ 

Signature __________________ _ 

Name ______________ Rank _ _ _ _ 

Ad:'..r.e" ____________ ______ _ 

City _ _________ State ___ Zip _ __ _ 

Phone H: ( __ ) 0: ( _ _ ,_ ____ _ 

Mail the New Vehide Request and $7 for each new car 
inquiry to: AFA Auto Lease Program. c/o PES, Box 208, 

Wauseon, OH 43567. 

For more information call (800) 227·7811, or in Ohio, 
(419) 335·2801. 

Program not available in the state of Louisiana. 



Intercom ~~~ • 

Fighters of yesterday and today: Forty years of aerospace technology are spanned in the skies over Nellis AFB, Nev., as AFA 
National Vice President/Southwest Region Oliver R. Crawford's 1941 P-40 Warhawk (top right), cranking along at full throttle, is 
passed by F-16 Fighting Falcons of Twelfth Air Force's 474th Tactical Fighter Wing at near-stall speed. 

AFA Life Member Directory 
During the next several weeks, AFA 

Life Members will be receiving phone 
calls from the Harris Publishing Co., 
which is compiling AFA's new Directo­
ry of Life Members. These calls are 
being made with the complete ap­
proval of the Air Force Association. 

Harris representatives will be phon­
ing Life Members to verify the Ar.c11rR­
cy of the data listed in each Life Mem­
ber's entry in the directory. In addi­
tion, Life Members will be provided an 
opportunity to purchase a copy of the 
directory, but there is no obligation or 
rtJquirtJrnent whatsoever for any Life 
Member to do so. Any suggestions to 
the contrary should be reported di­
rectly to AFA headquarters. 

The Life Member Directory prom­
ises to be a highly professional pub­
lication and should serve as a valu­
able reference guide for AFAers. Life 
Members are encouraged to assist 
the Harris Publishing Co. in their 
effort to make the directory as accu­
rate and as current as possible. 
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At the USAF Senior NCO Academy at Gunter AFB, Ala., AFA President Sam E. Keith, Jr., 
presents SMSgt. John T. Morris, Jr., with the National Security Affairs/Force 
Employment Award for Class 88-D of the USAF Senior NCO Academy. Sergeant Morris 
is a member of the Air Force Commissary Service, headquartered at Kelly AFB, Tex. 
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Intercom 

RCA recently donated an 
original painting, depict-

ing USAF accomplish• 
ments since 1947, to the 
Air Force Art collect/on. 
Shown here at the Pen­
tagon presentation are 

(from left) Charles Durazo, 
AFA Vice President/Cen­
tral East Region; Secre­
tary of the Air Force Ed· 

ward C. "Pete" Aldridge; 
RCA artist Sal Asaro; Mrs. 

Asaro; and Charles A. 
Schmidt, Division Vice 

President and General 
Manager, RCA Aerospaoc 

and Defense, GE Astro­
Space Division. 

"Project Texas" 
At the recent Texas AFA State Con­

vention held in Kerrville, Tex., a new 
statewide program, Project Texas, 
was introduced to assist chapters in 
(1) developing a year-long member­
ship drive, (2) enhancing member in­
volvement, and (3) providing clearer 
communications within and among 
the chapter, its members, and the 
community. 

Initiated by the Panhandle AFA 
Chapter (formerly the Greater 
Amarillo Area Chapter), the objective 
of Project Texas is to encourage cur­
rent AFA chapters to reach out into_ 
areas throughout the state that now 
have sparse AFA representation. 
Some states-and Texas is one of 
them-contain large geographic 
areas with few members and no AFA 
chapter. As part of Project Texas, 
chapters will make a conscious effort 
to contact these people and, with 
them, to form chapter "units" in these 
areas. The "units" will be served by 
special chapter teams who agree to 
work with the smaller group, not to 
form new chapters but to develop 
closer relationships between the 
chapter and the members it serves. 

This "team" and "unit" concept of 
reaching out to individual members 
and groups of members who are not 
involved has application for all chap­
ters, regardless of land area involved. 
Project Texas is a program to watch 
... and emulate. 

Colorado Honors Outstanding 
Military Members 

In special ceremonies conducted 
during the Colorado State Conven­
tion, four Air Force personnel were 
introduced as winners of the state­
wide competition for company-grade 
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MR AND MRS KE I TH 
WELCOME 

TO EAGLE 
COUNTRY 

Col. Jeffrey G. Cliver, Commander of the 36th Tact/cal Fighter Wing at Bitburg AB, 
West Germany, welcomes AFA National President Sam E. Keith, Jr., and his wife Mar'! 
Sue to the base. The Keiths made a three-week tour of air bases and AFA chapters m 
Europe during late June and early July. 

During his recent tour of air bases and AFA chapters in Europe, AFA National 
President Sam E. Keith, Jr., was presented with a plaque from the 625th Military Airlift 
Support Group at Torrejon AB, Spain. Shown with President Keith are the Group's 
Commander, Col. Jack E. Keeter, Jr. (left), and Capt. David L. Terrell. 
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Now in its thirteenth year, this in-depth report on 
our USAF, its commands, and its future aerospace 
requirements is one you won't want to miss. The 
focus will be on how USAF' s capabilities and re­
quirements will affect national security and the 
defense industry in the years ahead. Invited par­
ticipants include: 

Hon. Edward C. Aldridge, Jr., Secretary of the 
Air Force 

Gen. Larry D. Welch, Chief of Staff, USAF 
Gen. Duane H. Cassidy, Commander in Chief, 

US Transportation Command 
Gen. John L. Piotrowski, Commander in Chief, 

US Space Command 
Gen. Bernard P. Randolph, Commander, Air 

Force Systems Command 
Gen. Merrill A. McPeak, Commander in Chief, 

Pacific Air Forces 
Lt. Gen. Thomas G. Mcinerney, Commander, 

Alaskan Air Command 
Lt. Gen. Jimmie V. Adams, Vice Commander, 

Tactical Air Command 
Maj. Gen. Roger P. Scheer, Chief, Air Force 

Reserve 

Registration for all Los Angeles Symposium events 
is 5275 ($300 for non-AFA members). 

Coming in January 1989 - a comprehensive review 
of Tactical Warfare capabilities. A major National AFA 
Symposium in O~ando, Fla. -January 26-27, I 989. 

For information and registration for all Symposia, call 
Jim McDonnell or Dottie Flanagan at (703) 247-5810 
or 5805. 

REGISTRATION FORM 
A 1988 Air Force Assodation National Symposium 
"The US Air Force - Today and Tomo1TOw" 

Hyatt at Los Angeles Airport 
Los Angeles, Calil. 
October 27-28, 1988 

Registration closes Tuesday, October 18, 1988. No 
refunds for cancellations aher that date. 

Mail this form to: Air Force Assodation 
ATTN: Dottie Flanagan 
1501 LBII Highway 
Arlington, VA 22209-1198 
(703) 247-5805 

An Air Force Association National Symposium 

The US Air Force 

Today and Tomorrow 

Odober 27-28, 1988 
Hyatt at Los Angeles Airport, Calif. 

NAME{Print} _______________________ _ 

111LE _________________________ _ 

AFFILIATION _ ______________________ _ 

ADDRESS __________________ ______ _ 

CITY, S1A1E, ZIP ______________________ _ 

TELEPHONE: (CODE} _________ (NO.} ________ _ 

My check covering the Symposium lee for AFA individual or Industrial Associate member of $275, payable to the Air Force 
Association, is enclosed. The fee Includes one (I) Re<eptlon/Buffet ticket. (Note: Fee for non-member is $300). 

D Mork here ii on extra guest Reception/Buffet ticket Is desired. Enclose $110 for the oddltionol ticket. 



~ strong 
and 

Dependable 
Security 

AF/fs Eagle Series 
Life Insurance 

As a member 
of the Air Force Association, you can 
make it possible for your loved ones 
to soar as high and as far as you've 
dreamed they would ... even if you're 
no longer there to support them. 

AFA ... your Association ... 
is proud to sponsor its Eagle Series 
Life Insurance program with higher 
coverage ... and lower cost ... than 
ever before. 

The coverage? 
Up to $400,000 for both flyers and 
non-flyers . 

The cost? 
As little as $.51 cents per year per 
thousand dollars of coverage. 

Breakthrough Coverage 
for Flyers 
AFA's Eagle Series coverage provides 
full scheduled benefits-regardless of 
age-for all deaths caused by non-war 
related aviation accidents . . . and one 
half of the scheduled benefit for deaths 
caused by war related aviation 
accidents. 

Strong, Dependable Service 
For information and help with any 
problem, you11 be served by insurance 
professionals on AFA's own staff ... 
professionals who know your needs and 
care about serving you. 

Get the facts now and compare. 

r----------------, 
AIR FORCE ASSOCIATION 
Insurance Division 
1501 Lee Highway 
Arlington, VA 22209-1198 

YES. Please send me complete 
information about AF A's Eagle 
Series Life Insurance program! 

Name _________ _ 

t Rank _________ _ 

: Address ________ _ 

: City _________ _ 

I State _____ Zip _ __ _ 

I 
I I am □ am not □ a current AFA member. I L ________________ J 

For Complete Information, mail the coupon today, or 
CALL TOLL-FREE 1-800/858-2003 



Intercom 

officer, senior NCO, NCO, and airman 
of the year awards. 

Recipients of the awards were Capt. 
TimothyTrachsel, 1st Space Wing, Pe­
terson AFB, Colo.; SMSgt. Joan John­
son, Hq. ARPC, Denver, Colo.; TSgt. 
Thomas Voegtle, Air Force Space 
Command, Peterson AFB; and SrA. 
Lee Shannon, 3420th Technical Train­
ing Group, Lowry AFB, Colo. 

Oldest AFA Member? 
Pennsylvania AFA claims that its 

oldest AFA member is Henry Coffin 111, 
a World War I balloonist who turned 
ninety-one last March. He is a walking 
encyclopedia of early aircraft tales 
and "amazing" stories. Though un­
able to attend the state convention in 
July, he was given special recognition 
by Pennsylvania AFA for his long-time 
contributions to the state organiza­
tion. 

States claiming AFA members who 
are senior to Pennsylvania's Henry 
Coffin are urged to write to "Inter­
com." 

"Gear Up" at Cape Fear 
One of AFA's newest units is North 

Carolina's Cape Fear Chapter, which 
held its first general membership 
meeting with twenty-five members on 
April 15 and now boasts more than 
eighty-five members. Part of their suc­
cess story is a strong campaign for 
recognition in the Wilmington, N. C., 
area that features well-written letters 
to the editor, good photos, feature ar­
ticles on community leaders with Air 
Force backgrounds, and a growing 
community awareness that the chap­
ter and its leaders care about the Air 
Force and its people. A simple for­
mula-and one that still works. 

Kudos go to the chapter leader-

AIR FORCE Magazine / October 1988 

ship: Norm Davis, President; John 
Kelly, Vice President; Bill Reed, Secre­
tary; Leonidas Maximcuic, Treasurer; 
Troy Johnson, Communications; and 
Herb Trost, Membership. And to Na­
tional Vice President (Southeast Re­
gion) "Red" Smith, North Carolina 
State President Robert Newman, and 
State Vice President John White for 
organizing the chapter. 

Community Partners on 
The Move 

Led by the Carl Vinson Memorial 
(Ga.) and the Gen. David C. Jones 
(N. D.) Chapters, each of which has 
passed the "century mark" in the tally 
of Community Partners, the Commu­
nity Partner program is now the fast-

est growing segment of AFA's mem­
bership. 

In future issues, "Intercom" wants 
also to recognize those chapters that 
have obtained fifty or more Communi­
ty Partners. While several chapters 
have achieved this goal, special men­
tion is made this month of the Pope 
Chapter (N. C.), with sixty-two Com-• 
munity Partners. The Pope Chapter 
developed a superb advertisement for 
use in local papers that describes the 
program and lists the community or­
ganizations affiliated with the chapter 
as Community Partners. It's a dyna­
mite ad . Write to "Intercom" for sam­
ple copies-and let us know, too, how 
your Community Partner program 
wor~ ■ 

Suffolk County (N. Y.) Chapter President John B. Conley (right) presents a special AFA 
Citation to Lt. Col. WIiiiam Stratemeier for the 102d Aerospace Rescue and Recovery 
Squadron. The citation commemorates the unit's eightieth anniversary of federal 
recognition. 

AFA Executive Director 
Charles L. Donnelly pre­
sents new member Con­
gressional Delegate Ben 
Blaz (R-Guam, center) with 
a souvenir book. The Con­
gressman, a member of the 
House Armed Services 
Committee, became a 
member of the Nation's 
Capital Chapter in August. 
Looking on at left Is David 
S. Osterhout, then Senior 
Vlce President of the Chap­
ter. Mr. Osterhout became 
President of the Nation's 
Capital Chapter on 
October 1. 
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A tribute to achievement . . . 

WITH DISTINCTION! 

Distinctive 
Glassware 
Featuring 
Deeply-etched 
Wings 

De tach and enclose with check 

Order Form 
Please circle: Pilot, Senior Pilot, 
-- -- Command Pilot 

ITEM QTY. 
A. Highbail 

4 for $26.00 $ 

B. Old Fashioned 
4 for $26.00 $ 

C. Coffee Mug 
1 @ $6.50 $ 

SUBTOTAL $ 
' Virg inia Residents 
add 4 ½% Sales Tax $ 

Postage & Handling 
Up to $20.00 a $2.00 
$20 00-$39.00 a $3.50 
Each $40.00 a $4.25 $ 

TOTAL $ 

MAIL ENCLOSURES TO: 

With Distinction 

COST 

1350 Beverly Road, Suite 115-120 
McLean, Virginia 22101 
(703) 642-3436 

ORDER NOW FOR CHRISTMAS! 
Allow 4-6 Weeks for Delivery. 

Intercom 

Standing before the portrait of Gen. H. H. "Hap" Arnold that hangs in the Air Force 
Room of the Army and Navy Club Building in Washington, D. C., are AFA charter 
member President Ronald W. Reagan and longtime AFA member Donald S. Dawson, 
Maj. Gen., USAF (Ret.), recently elected President of the Army and Navy Club. Earlier 
this year, President Reagan opened and dedicated a new Army and Navy Clubhouse, 
becoming the third US President to do so. 

Air Force and AFA leaders recently attended a reception and banquet held at Bolling 
AFB, D. C., to honor the Air Force art program and the artists who contribute to It. 
From left: AFA National Director Dave Blankenship; AFA President Sam E. Keith, Jr.; 
Jody Aldridge; Air Force Secretary Edward C. "Pete" Aldridge; and AFA National 
Director, Past National President, and New York State President Gerald Hasler. 
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AFA Past President Bob 
Johnson talks with newly 

commissioned Ensign 
Chris Lehner during the 

1988 Fighter Fling at NAS 
Oceana, Va. Mr. Johnson, 

the second-ranking US 
ace in the World War II 

ETO, participated in the 
Fighter Symposium that 

kicked off the annual 
three-day event. 

Unit Reunions 

Electronic Security Command 
The Electronic Security Command NCO 
PME Center at Goodfellow AFB, Tex., is 
planning to hold its thirtieth-anniversary 
reunion on February 10, 1989. All former 
graduates and staff members of the USAF 
Security Service/ESC school are invited. 
Contact: ESC/PME Center, Det. 1, CESD/ 
DPN, Goodfellow AFB, Tex. 76908-6377. 
Phone: (915) 657-3585. AUTOVON: 477-
3585. 

23d Tactical Fighter Squadron 
Members of the 23d Tactical Fighter 
Squadron will hold their fiftieth-anniver­
sary reunion in late summer of 1989, at 
Spangdahlem AB, Germany. Contact: 
Capt. Paul Lockhart, USAF, 23d TFS/52d 
TFW, PSC Box 851, APO New York 09123. 
Phone: 06575-4 712. 

Class 41-F 
Members of Class 41-F are organizing a 
reunion for May 1989. Contact: Bill Ceely, 
1103 N. Garfield Ave., Deland, Fla. 32724. 
Phone: (904) 734-2460. 

Class 41-H 
Members of Class 41-H (Brooks/Kelly Air­
fields, Tex.) will hold a reunion on October 
28-30, 1988, at Kelly AFB, Tex. Contact: 
Verne Lollar, 10102 N. Manton, San An­
tonio, Tex. 78213. Phone: (512) 344-8200. 

112th AC&W Squadron 
Members of the 112th AC&W Squadron 
and the 112th Tactical Control Flight Unit, 
PennANG, State College, Pa., will hold a 
fortieth-anniversary reunion in May 1989. 
Contact: Lt. Col. James M. Herron, Penn­
ANG Commander, 112th Tactical Control 
Flight (ANG), State College AGS, 551 
Bigler Rd. Ext., State College, Pa. 
16803-6799. Phone: (814) 237-3004. 

241st B.G. (H) 
Members of the 241st B.G. (Heavy) will 
hold their reunion October 17-18 at Gar­
rett's. Contact: S. Gomez, 3003 M St., 
Washington, D. C. Phone: (202) 333-8282. 
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1 st/2d Antisubmarine Squadrons 
For the purpose of planning a reunion, I 

would like to hear from members of the 1st 
and 2d Antisubmarine Squadrons, 480th 
Antisubmarine Group, who operated from 
St. Eval, England, and Port Lyautey, 
French Morocco. 

For more information, please contact 
the address listed below. 

CWO4 Gerald S. Maresh, USAF (Ret.) 
14875 Native Dancer Dr. 
Morgan Hill, Calif. 95037 

Phone: (408) 779-7120 

Class 42-13 
I am trying to organize a reunion for 

members of Class 42-13 (Mather AFB, 
Calif.). 

For more information, please contact 
the address below. 

Lt. Col. Ted E. Gaty Ill, USAF (Ret.) 
2023 Bridgeport Dr. 
Lexington, Ky. 40502 

Phone: (606) 268-4028 

83d Fighter Interceptor Squadron 
Members of the 83d Fighter Interceptor 

Squadron stationed at Hamilton AFB, Cal­
if., from 1953 through the deactivation of 
the squadron in 1963 are plc,1nning to hold 
a reunion in late 1989. 

For more information, please contact 
the address below. 

Robert A. Rayford 
P. 0. Box 1112 
Alexandria, La. 71309 

Reunion Notices 

Readers wishing to submit reunion 
notices to "Unit Reunions" should 
mail their notices well in advance of 
the event to "Unit Reunions," A1R 
FoRce Magazine, 1501 Lee High­
way, Arlington, Va. 22209-1198. 
Please designate the unit holding 
the reunion, a time and location, 
and a contact for more information. 

FOR THE 
COLLECTOR ... 

Our durable, 
custom-designed 
Library Case, in 
blue simulated 
leather with si Iver 
embossed spine, 
allows you to 
organize your 
valuable back 
issues of 
AIR FORCE 
chronologically 
while protecting 
them from dust 
and wear. 

Mail to: Jesse Jones Industries 
499 E. Erie Ave., Dept. AF 
Philadelphia, PA 19134 

Please send me ____ _ Library 
Cases at $7.95 each, 3 for $21.95, 6 for 
$39.95. (Postage and handling $1.00 addi­
tional per case, $2.50 outside U.S.A.) 

My check (or money order) for$ __ _ 
is enclosed . 

Charge card orders available-call toll-free 
1-800-972-5858. (Minimum $15 order.) 
Name __________ _ 

Address ~- _________ _ 

City ________ __ _ 

State ______ Zip __ _ 

MOV/NG? 
Let us know your new 
address six weeks in 
advance so that you 
don't miss any copies 
of AIR FORCE. 

Clip 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: 

NAME 

ADDRESS 

CITY, STATE, ZIP CODE 
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Collins Defense communications experience in information transfer can help make C3 1 a reality. As 
specialists in communications and ECM/ECCM systems for air, sea and land battle scenarios, we know the 
intricacies of interconnectiVity. ■ we are currently applying that expertise to our involvement in VLF/ LF 
communications for the Navy's TACAMO relay link aboard the Navy's E-6, and for the Air Force's Airborne 
command Post. ■ we are also participating in SAC'S scope Signal, MILSTAR, Project overtake, the USN High 
Frequency Anti-Jam Programs, the SDI Integrated Defense Simulator, information switching systems and 
other major C31 programs. ■ We have the facilities in place to provide the products, systems analysis and 
integration, functional architecture, system partitioning, training and logistics support to meet your multi­
platform/multi-service C31 needs. • Collins Defense communications, Rockwell International, 350 Collins 
Road, N.E., MS 120-145, Cedar Rapids, Iowa 52498, U.S.A. Phone (319> 395-1600. Telex 464-435. we Know C31. 






