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The TACAN that's small 
enough to lit in a magazine 
Micro II combines in one 

compact, low cost package 
advantages and capabilities 
that are unmatched by any 
competitive airborne TACAN 
available today. 

It sets a new standard 
for reliability. 

Most sol id-state TA CAN 
systems specify a reliability of 
500 hours-or even 1,000. 
But MICRO II , because of 
technological improvements, 

offers 1,500 hours MTB F- or 
three times previously acceptable 
performa nee. 

One tube does it all. 
Instead of the 2 or 4 vacuum 

tubes previously required for the 
TACAN power amplifier, MICRO 
11 uses only one. That means less 
life-limited components to wear 
out, less maintenance, greater 
overa 11 reliability. 

Two major pilot advantages. 
Along with complete 

Air-to-Air Bearing Transmit and 
Receive capabilities , MICRO II 
includes Inverse Mode operation. 
Never before obtainable in a 
TACAN of such low cost and size, 
these features provide new 
operational capabilities-for 
such critical assignments as 
in-flight rendezvous and 
refueling. 

Plenty of RF power output. 
MICRO II has a 1 kilowatt 

peak RF power output. Under 

- -



vet advanced enough 
to take vou anvwhere. 

normal conditions, a lower power 
rating would be sufficient . 
However, MICRO II is designed 
to cope with transmission 
conditions that are not normal . 
So when the need arises, you ' ll 
have the extra power to meet it. 

Advanced technology 
couplers. 

The instrument couplers 
in MICRO II are solid-state, 
not electro-mechanical . 
Consequently, you don't have 

• 
• • 
• • • 
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to worry about moving parts 
that can wear and fail. As for 
configuration , it adds up to a 
single R/T package that will 
provide simultaneous digital and 
analog outputs of range and 
bear ing for three instrument 
loads. 

Other things to consider. 
MICRO II is available in 

two lightweight, compact 
configurations . A 26 lb . R/T for 
digital installations , or a 29 lb. 

• • 
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R/T for applications requiring 
analog instruments. Both are 
qualified to Mil-E-54OO Class 11. 

What will you put in all that extra 
space the MICRO 11 will save you? 
You name it. Because now you 
may have room for it. 

lloff1nan 
NavCom Systems 
A DIVISION OF HOFFMAN ELECTRONICS CORPORATION 
4323 ARDEN DRIVE. EL MONTE. CA 91734 
PHONE (2131442-0123 • TELEX 677487 



Internal Countermeasures Set. Designation: AN/ ALQ-13 
Makes USAF F-15 practically invisible to hostile forces by automatically jamming their radar signall 
Enhances F-15's survivability. 

Packaged internally so as not to affect F-15's performance or maneuverability. Most advance1 

electronic countermeasures system yet developed for tactical aircraft. Dual Mode: continuous wav 
energy and time pulse energy. 

More than 14,000 jamming transmitters produced by Northrop since 1952. 
Aircraft, Electronics, Communications, Construction, Services. Northrop Corporation, 180 

Century Park East, Los Angeles, California 90067, U.S.A. 

NORTHROI 
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Electronics technology 
has become an Integral 
part ot 'USAF's combat 
capability. Reflecting this 
fact, AIR FORCE Maga­
zine presents a special 
section that examines 
the Air Force's expand­
ing dependence on the 
force " muftlpller eflect" 
of electronics. Here, a 
phased-array radar at 
Eglin AFB, Fla. Photo 
by Kenneth Hackman, 
AAVS. 
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The Air Force recently completed 
a major selection program for an 
ARINC-561 system to update the 
navigation equipment on C-141 
and C-135 aircraft. 

Delco's Carousel system was 
compared with competing 
ARINC-561 systems for 
operational suitability, accuracy, 
reliability, logistics supportability, 
technical features, and a detailed 
projection of ten-year life cycl~ 
costs. 

Using these criteria, the Air 
Force awarded the contract to 
Delco Electronics. 

The C-141 flight test program 
is now in progress and the contract 
contains options to retrofit the 
entire MAC force of 275 C-141 's 
with dual systems. It also includes 
options to provide single 
Carousel IV systems for the 
Strategic Air ·command's KC-135 
and other C-135's, totaling 
739 aircraft. 

The world\ 
most accepted IMS. 
Delco Electronics is proud to 
have had Carousel INS earn this 

■ 

r 
11_1ajor Air Force contract. And we 
are equally proud to have been 
selected by 47 of the world's 
major commercial airlines as 
well as for 18 previous military 
programs and a number of 
executive jet applications. 
Carousel systems have accumu­
lated over 17 million operating 
hours; some 1,700 Carousel 
systems are currently operational 
in the field. 

Let us tell you more about 
Delco Carousel systems 
and how their reliability, accuracy, 
proven performance, and 
worldwide acceptance can 
work for you. 



• 

fii7 ~v!!~~G!!!~~~~!~oir~! ~ Milwaukee, Wisconsin 53201 
Phone: (414) 762-7000 



AN EDflORIAL 

BICENTENNIAL 
PRIORITY 

By John F. Loosbrock, EDITOR 

T HE fact that the United States, on July 4, 1976, is 
celebrating its two-hundredth birthday scarcely 

qualifies as spot news. The Elicentennial observance 
has been with us now for months, complete with 
special events, souvenirs, and millions of words, 
written and spoken-and too often stretched, com­
pressed, or twisted in a kind of patriotic procrus­
teanism to tit the Bicenten nial theme, however awk­
wardly. One hesitates to add one's own few droplets 
of ink to the flood. 

At the same time, one's sense of history cannot 
remain unstimulated by the Bicentennial mood even 
within the somewhat constrained limits of this maga­
zine's sphere of interest. Powered flight has been 
with us for only seventy-three of the two hundred 
years, and the Air Force itself has yet to reach the 
magic age of thirty. Yet the phenomenon of flight 
and the military manifestations thereof are essential 
threads in the rich tapestry of America, having per­
haps as much to do with the present shape and tex­
ture of our national life as any other single factor. 

All well and good. To wax introspective over 
where we have been and how we got to where we 
are is a healthy enough moral and mental exercise 
so long as it does not dissolve Into a self-congratu­
latory fog of complacency. But where we are going 
and in what condition we are likely to arrive ls of 
infinitely greater significance. We are products of 
our past, shaped and molded by what has gone 
before. The future is the product of our own efforts 
in the here and the now. In that sense, al l of us are 
Founding Fathers. 

Let us now narrow the focus, looking for clues as 
to how best we can discharge our obl igation to 
oncoming generations of Americans. 

The first and foremost priority, we submit, must 
be given to ensuring the continued existence of a 
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free and democratic society in the United States as 
the best guarantor of peace with justice for all men, 
everywhere. 

This is no simple task, and simplistic approaches 
to it will not work. Our society operates in a highly 
competitive world marketplace...:__competitive eco­
nomically, socially, politically, ideologically, techno- 1 
logically, and militarily. We must be strong . We must 
be tough. We must be productive. We must be intel­
ligent. We must be fair. We must have the will and 
the desire to be competitive wh ich, in the last analy­
sis , means we must believe so deeply in ourselves 
and in our system that we will be wil ling to do what 
has to be done to preserve it and to improve it. 

To th is task the United States brings formidable 
assets-its people, its resources, its technology, its

1 competit ive tradition. At the same time, the opposi1 
tion is tough. It has a clear idea of its goals and 
a willingness to marshal its resources, concentratd 
its energies, and sacrifice material comforts to attai 1 

them. The Un ited States has deficiencies in all thes , 
areas, but they are institutional, not pervasive, whic~ 
means they can be solved, and quickly, by fi rrrl 
leadership. Unfortunately, an election year does no! 
provide a congenial seedbed for the kind of real isrr; 
that the deep issues require. 

In that context, it is easy to be pessimistic abo 
the future, and it must be admitted that pessimis 
is not unjustified. On the other side of the balanc 
however, one must place the mounting evidence th 
the American people are more responsive to th! 
challenge than its leaders and would-be leaders an 
willing to admit. It is in this basic good sense the 
one must place one's confidence that there will b! 
a tricentennial to look forward to. 

As for ourselves, we'll settle for a good next te 
years. 

AIR FORCE Magazine / July 19) 



A new E-3A radar system 
with fewer parts, less 
weight, and better 
perfonnance 

In repackaging the radar fr m its proto­
type 10 DT&E configuration., our engi­
neers were able to eliminate 35,<XX> partS 
and cut unit weight nearly in half. while 
increasing the radar's range and target 
capacity. 

During recem flight tests, this extraor­
dinary system gave commanders a clear 
" instant overview ' of both friendly and 
hostile force over thousands of square 
miles. Acknowledged as " the 1.,rreatest in­
gle quantum jump in command and con­
tr I capability since the development of 
radar:• the E-JA is Ll1t:: only system b ing 
built today that can effectively gather 
,,urveillance information on all airborne 
.argets for an extended period of time. 
-lighly co I. effective in it own right, the 
::.-3A al o multiplies the effectiveness f 
he myrjad combat assets it can control. 

350-hour MTBF for 8-52 
1ight-vision system 

Flying a 8-52 jusl above ground at 
1ight or under "closed curtain ' condi­
ions takes a lot or skill , and reliable 
quipmenl. Wilh a field MTBF of 350 
ours (and rising) our steerable tele­
ision subsystem helps make such flights 
ossible. 

During the past 4½ year Westingh use 
has produced over 300 camera assem­
blies, camera electronics, and control 
panel · for instaUation in B-52 G and H 
aircraft. 

C mbined with an accompanying FUR 
sub ystem, the e equipments give pilot, 
copil t , and crew a blind-flying capa­
bil ity equal 10 daylight rtighc. Pilots who 
have flown the ystem have equated it 
10 "ju ·t like looking u1 a window'.' 

500% more data from new 
meteorological sensor 

A new meteorologica l sensor for the 
Air F rce Defen e M eteorological 
Satellite Program i being introduced 
into operational use. The new ensor/ 
data management ystem will provide 
imp.roved views of the worlds weather 
and more precise locati n f evere stom1 

conditions. A unique mechanically res­
nam sinusoidal scanning technique pro­

duces near-<:on tant resolution with about 
ne-tenth the drive power o[ a c nven­

tional syscem. A Westinghouse on-board 
digital data pr cessor and high-density 
di~ital tape recorders provide the U.S. 
Military Services with rive times the data 
r previou sensor . 
This improved data permit computer 

preparation of m re accurate weather 
forecasts, allowing Air Force pilots access 
10 worldwide· flight conditions with the 
ease of merely dialing the telephone. 

On-time delivery record 
continues for ALQ-119 
ECM pod 

We've just completed 31 consecutive 
month of on-time delivery of the sophis­
ticated ALQ-119 pod-mounted ECM ys­
tem. Westinghouse has delivered ver 
1300 of these tactical jamming pods, and 
we're Slill c unting. 

Pave Spike exceeds 
reliability requirements 

Th Weslinghouse Pave Spike, the 
first airborne TV target acqui ition/ la er 
designator to meet both military relia· 
bility and environmental specifications, 
exceeded its 125-MTBF requirements 
during reliability tests. 

Recent flight tests prove 
reliability of new F-16 radar 

In 43 flights during the fly- ff com• 
petition, with over 142 bours n the air­
cra ft sy 1em. only two failures occurred. 
The supporting bench sy tern had over 
400 hours and no failures. y tem avail­
ability on a two-mission-per-day schedule 
- IO0%. 

At half the size and weight of previous 
fighter radars- and lower cost - this 
highly versatile new-genera tion radar 
give the best in "ingle- ·eater air combat 
capability plus enhanced air-to-ground 
and gr und mapping. 

Westinghouse 
Defense 
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Strategic Misnomer 
In the Apri l AIR FORCE Magazine 
(page 61 ), an insert article, titled 
"Antilaser Protection of Satellites," 
stated that the US Early Warning 
Satell ite System was : " . . . the na­
tion 's pivot in terms of strategic 
warning." This is a misnomer as 
can be verified by the following 
definitions from JCS Pub 1: 

Strategic Warning: Notification 
that enemy-initiated hostilities may 
be imminent. 

Tactical Warning: Notification 
that the enemy has initiated hostili­
ties. A notification to operational 
command centers that a specific 
threat is occurring. 

Clearly, the early warning sat­
ellite provides tactical, not stra­
tegic, warning. The interchange of 
these two terms is a fairly frequent 
occurrence, and I hope this clarifi­
cation wlll be helpful to you and 
your readers. 

Lt. Col. E. S. Van lnwegen 
Ent AFB, Colo. 

• We enter a plea of nolo con­
tendere. The intent of the sentence 
In question was to Identify the US 
Early Warning Satellite system as 
" ... the nation's pivot in terms of 
warning of strategic attack," and 
should have been so stated.-THE 
EDITORS 

Total Force Policy 
Congratulations on the May 1976 
AIR FORCE Almanac issue. This is 
yet another glowing example of the 
long history of great publication 
successes enjoyed by our Associa­
tion. 

I have, however, one exception 
that is included in Gen. David C. 
Jones's article; "The Cutting Edge: 
Combat Capability," that being his 
reference to "Total Force Concept." 
We have long been led to believe 
that Total Force long ago escalated 
from " Concept" to "Policy" by di­
rection of the Secretary of Defense. 

Is this an editorial slip, or does 
this really reflect the feeling of our 
leaders as some in the field are in­
clined to believe? Whichever, the 
effect undoubtedly desired from this 
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otherwise well-written article was 
dulled considerably by these unfor­
tunate references. 

Maj. Gen. Edward R. Fry, 
KanANG 

The Adjutant General 
State of Kansas Military 

Department 
Topeka, Kan. 

• A slip indeed occurred in the 
use of the term " Total Force Con­
cept, " rather than " Policy." Ordi­
narily we are on the alert for this 
same slip, since ingrained habits 
are hard to erase, and we should 
have caught and corrected it.-THE 
EDITORS 

Wrong Missile 
On page 127 of the May issue you 
show a picture ti tled " AGM-78 Stan­
dard ARM." The missile in your pic­
ture is not a Standard ARM but a 
vers ion of the Navy Standard Mis­
sile, RIM-66. The Standard ARM is 

Here's what the Standard ARM really 
looks like (on an F-1 05) . 

designed to go to war carried on 
aircraft such as the Air Force F-
105C and F-4C Wild Weasels. It is 
not launched, as shown, from ship­
board launchers. 

Unclassified information published 
about the missile reveals a velocity 
capabil ity in excess of Mach 2.5 
and a range considerably in excess 
of 15.5 miles. 

R. K. Markel 
Corona, Calif. 

Staff College Approval 
My sincere thanks for your con­
tinued support of the Staff College 
and its Air Force orientation pro­
gram. The AIR FORCE Magazine 
with the personalized letter for each 
of the students greatly enhanced 

the curriculum and made teaching 
aerospace operations a relatively 
easy task. The wealth of informa­
tion contained in the Almanac Issue 
complemented perfectly the instruc­
tion given during the lecture and 
seminar periods. AIR FORCE Maga­
zine is thought by the students and 
faculty to be definitely one of the 
most educational and valued pub­
lications issued during service 
weeks. 

Col. Richard A. Vogel 
Chief of Staff 
Armed Forces Staff College 
Norfolk, Va. 

Officers' Club It Isn't 
Whoever said the Air Force Asso- ! 
ciation was an " officers ' club" ? The : 
May issue is proof of the Associa­
tion 's concern and interest in en­
listed people. The report on the 
major commands and separate op­
erating agencies was, as usual , very 
meaningfu l and informative. The 
picture of the Senior Enlisted Ad­
visor fo r each of these commands 
along with the Commander, was an­
other step in the right direction to , 
make AIR FORCE Magazine the 1 

best publication around today. 
Thanks for showing that these 

NCOs are really occupying key po- · 
sitions within the Air Force. 

CMSgt. John E. Schmidt 
Tyndall AFB, Fla. 

• CMSgt. Schmidt Is a member 
of the Air Force Association's En­
listed Councll.-THE EDITORS 

ANG Omissions 
In reference to the May issue ar­
ticle, " Air National Guard, Vital Ad~J 
junct to the Active Air Force," I fin 
it very hard to believe that ther 
was absolutely no mention of nine 1 

teen Air National Guard Electronio 
Installations Squadrons who hav~ 
contributed approximately 18,00C 
man-hours per squadron to thf 
Air Force Commun icat ions Service•~ 
worldwide workload in the ElectrOllj 
ic Installations Management System; 

In addition, the members of thesi 
El Squadrons perform vital servi ce 
to the nation by volunteering f 1 thirty-one, sixty, ninety, and 180 
day active-duty tours in Europe, Kd 
rea, Japan, etc., during the yea 
thus saving the Air Force and th 
federal government large sums q 
money, since this work does nc 
have to be accomplished by civilia 
contractors. These men and wome 

l 
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SCIBNCB/SCOPB 

Swe den has ordered the U.S. Air Force TV- gui ded Maverick missile for use with 
the Swedish Air Force ' s AJ-37 Viggen aircraft. The Viggen will carry the mis­
sile on a specially designed single-rail launcher. Carried on U.S. Air Force 
Phantom fighters, the air-to-ground Maverick has shown high accuracy against 
tanks, bunkers, radar sites, and field fortifications. Its versatility makes 
it adaptable to a wide range of foreign attack aircraft. 

The location of enemy artillery can be pinpointed in seconds with the U.S. 
Army ' s new AN/TPQ- 37 artillery locating radar. Its three-dimensional antenna 
scans the horizons with a pencil-shaped beam which moves so fast it forms an 
electronic barrier that can detect incoming projectiles as they rise above 
the horizon. These are tracked and their trajectories are back-plotted to 
locate the firing weapons, often before the first shell hits the g~ound. A 
contract for further development and for limited production of 10 ALRs has 
been awarded to Hughes. 

The ALR can be deployed quickly and set up in 30 minutes . It has two 
main uni t s: an antenna trailer towed by a 5-ton truck which carriers the trans­
mitter, receiver, and generator, and an operations unit housed in a standard 
S-280 shelter mounted on a 2½-ton truck. The shelter has room for two opera­
tors and a supervisor, although one man can do the job if necessary. 

Pictures from NASA ' s Landsat-I satellite are helping Alaska's natives -- some 
100 , 000 Indians, Eskimos , and Aleuts -- select the best agricultural, forest, 
and mining lands from the 99 million acres set aside for th€m from the federal 
public domain. Doyon, Ltd., one of 12 regional native corporations, asked the 
University of Alaska to survey a vast, roadless tract in central Alaska. 

Using the Landsat pictures and the limited ground and aerial data avail­
able, university scientists mapp ed seven million acres in the most promising 
areas. The maps show potential farm land, marketable timber, and hard-rock 
mineral deposits. The Landsat pictures were taken by the Hughes-built multi­
spectral scanner. 

Some 2,000 standard metric items will enter the U.S. Army's logistics system 
as Hughes begins produc tion of the Franco-German-des igned Roland short-range 
air defense missile in its Arizona and California plants. Subcontractors in 
25 other states will share in this maj or metric production program for the 
Army, Hughes and its princi pal subcontractor, Boeing Aerospace Company, are 
co-licensees from Euromissile for the U.S. Roland weapon system. 

More than 20 countries have selected the U. S. Army ' s TOW (tube-launched, op­
tically- tracked , wire-guided ) missile as their infantry heavy assault anti­
tank weapon. Hughes/Tuscon has produced more than 120,000 TOWs to date. Test 
firings from 150 lots -- governed by the Army's rigid "fly before buy" program 
-- have resulted in 100 percent acceptance. Missile reliability in all fir­
ings, foreign and domestic, is 97 . 6 percent. TOWs fired from U.S. Army AHlQ 
Cobra helicopters have been equally reliable. TOW can also be installed in 
several other helicopters, foreign and domestic. 

Crealin11 • new world wilh electronics r------------------ , 
I I 

l HUGHES l 
I I L _ _________ __ __ _ _ _ _ J 

HUGHES AIRCRAFT COMPANY 



Airmail 
scenes work to keep all those fly­
ing units in the air. You realize as 
well as I do that these people do 
exist, and we know we do, too. Now 
why can 't the leadership of the Air 
Force, the Air National Guard, and 
the military-arid civilian publications 
make it well known? I do believe 
that the ANG Electronic Installa­
tions Squadrons are long overdue 
for some plaud its and recogn ition­
a!I nineteen ANG squ,i3,drons. 

fine , informative, and highly profes­
sional magazine in AIR FORCE 
Magazi ne. The information con­
tained in every issue is read by me 
from front to back cover every 
month . The magazine fills in for me 
what the usual wayward civilian 
press fails to tell the American 
people, and arms me with facts and 
figures to successfully debate our 
defense posture with people in re­
spected positions who should know 
more than myself, but are not able 
to launch a verbal assault on me 
due to the knowledge I have re­
ceived every month from this fine 
publication. I offer my sincere con­
gratulations and all due respect to 
you fo r publ ishing this outstanding 
publication. 

al so perform the same tasks in the 
CONUS. 

Another factor not mentioned was 
the humanitarian efforts during 
floods, hurricanes, etc ., and the 
emergency repairs made to commu­
nications systems during these nat­
ural disasters. 

I am speaking in general terms, 
as I only want to bring to light th e 
fact that there are many personnel 
supporting the USAF that are not 
mentioned, nor given any credit. 
This has happened in the past in 
many other Air Force and civilian­
related publications, and I think it is 
time to place some plaudits to the 
people who do the behind-the-

I realize that you can only print 
what is submitted by your staff, and 
they what they themselves receive. 
However, by looking at past publ i­
cati ons of your magazine, I am sure 
that you wil l agree the same eye­
wash has been printed for the ANG 
every year for quite some time. It is 
time for new material and stories 
about ou r support personnel in the 
Air Reserve Forces. 

Now, just that one area for those 
who support those who fly. 

SMSgt. Robert B. Pomeroy, 
PaANG 
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The Air Force Association is a 
great organ izat ion , and we have a Annville, Pa . 

An NCO Looks at AFA 

want to address a few words to a "sore spot" 
among enllste_C:i people about the Air F0rce Associa­
tion, ane tMat is the feelfng held by s0 many that 
the Association is strictly " of the officers, by the 
officers, ane for the office1s. " 

AFA was formed by a ca.dr(;! of concern~d air­
men-mostly officers-In 1946. They saw the need 
for a protessic!>nal association to represel'lt the mf!i­
tary establishment with specific go?'ls in mind. AFA 
pr0p0sals have beer:i seen and heard in virtually 
EiVerY eircle 0f American public and political life 
that impacts o.n the military. 

TMere ar.e appro)(imafely 15,000 ac tive-duty en­
lisred pe0pl·e hole:iing AFA membership. This is 
about ele\len percent of the total membership and 
partly explains why many feel AFA Is an officers 
erganlzation. One of the most-often statea reasens 
fer the " AFA-is-for-officers '' argument Is that the 
majority 0f Al'R FORCE Ma!]Jazlne artk:les are written 
by or targeted t0ward the 0fffcer audtenc:::e. This is 
parUy true; but In all fairness, isn't it l0glcal to 
favor the largest seg_ment of membership in any 
official 0rganizaHonal publication? If the b.alance 
is to be§in to shift l0ward rtems of more interest 
to enlisted J,>ersonnel , we must likewise shift th.e 
balance of membership. As well as gaining more 
enlistee ~eaders, we need w~ll -speken enlisted folk 
offering to c;;ontribute meaningful articles, As in so 
many areas of life, involvement seems t<:> b,e the key. 
Let's n<:>t crf1iclze others u~less we a;re willing to 
help. 

AIR FORCE Magazine is an outstan0!ng publloa­
tion that helps re.s0llle tunnel-vlsi0n problems at 
all levels, and the Air, force Assoe::iation is an out­
standlrig organization dedicated to pr-0moting a 
better Air F<:lrce and he-lplng te prevent fl:irther 
e1oslon of ben·eflts for all mi l itary services. To d0 

that effectively, It needs a large membership, tor 1t 
Is a fact of life that an organization purporting to 
represent any segment 0f society is not taken very 
seiiously when only a small pernentage 0f society 
associates itself with that organization. 

How d0es AFA help enJls.ted pier-sonr:iel? The Air 
Fore::e Assocration was the driving force behind 
establishment of the Community College of the Air 
F0rce (GCAF) ; it lnftiated the Outstaneing Airman 
(of tfte year) Prog,ram in 1956; and it supports the 
Air Force Enlisted Widows' Home Foundation 
through the AFA Enlisted Council and by gifts to 
the Home from AFA Chapters around the w,orls. 
These are but a few of the more visible ways the 
AFA w0rks for the enlisted farce. 

Though I am a fairly new member bf AFA, I 
support it fully and only regret that I didn't join 
years ago. If you , as I did for so long, are thinking 
of J0lnihg but would like t0 " wait and see," I urge 
you to join now. We are faced with the stark 
reality of an attempt at unionization of the military 
services. Pro,fessional organizations sl.fcli as the 
AFA can negate the need tor uriloriizafion. They 
can serve 1he same beneficial purposes m©re effee::­
ttvely than a uAion ever could and yet 1110t en"Cum­
ber us with the disadvantages-even dan.9ers-that 
unions pr:-esent. 

I invite each E-1 through E-9 to review all ayall­
able literature ab0ut AFA, br-0wse 1hr<:>u~l:l a few 
c0J,>ies of AIR FORCE Magazine, and then base your 
decisior-t to j0in or not to join on tact-n0t myth 
such as has been prooaaated in the past. Belfeve 
me, AFA is not " for officers only." 

CMSgt. Patrick E. Pasley 
Wing Senior Enlisted Advisor 
6920th Security Wing 
APO San Francisco 
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In your May "Air Force Almanac," 
you listed the various separate op­
erating agencies within the Air 
Force. The article concerned with 
the Air National Guard was both 
informative and interesting. 

I did notice an oversight in the 
listing of the various ANG units by 
major command assignment. The 
183d Tactical Fighter Group at 
Springfield, 111. , was excluded. This 
organization was the first ANG unit 
to fly the F-4 Phantom and should 
be listed appropriately under the 
Tactical Air Command. 

As a former ANG recruiter for 
the 183d, I take great personal 
pride in being affiliated with this 
unit. Its past performance and ac­
complishments would be the envy 
of any Air Force organization, 
whether active duty or Reserve. The 
recent evaluation by Twelfth Air 
Force confirms the 183d Tactical 
Fighter Group's vital and important 
role with TAC and the entire Air 
Force inventory. 

MSgt. John G. Sheedy, IIIANG 
Pawnee, Ill. 

• The list of Air National Guard 
units that appeared in the May Al­
manac issue was provided by the 
National Guard Bureau. Omission of 
the 183d Tactical Fighter Group was 
an error, which we regret. Our apol­
ogies to the people of the 183d.­
THE EDITORS 

Kudos From Academy Captain 
Congratulations to AIR FORCE 
Magazine for writing a straightfor­
ward, no nonsense article about the 
coming of women to the Air Force 
Academy-"USAFA Prepares For 
Fi rnt Women Cadets," April '76. 
Also, give yourselves at least ten 
" atta persons" for voluntarily doing 
away with the "Gentlemen" saluta­
ion on each letter in your "Airmail" 
section. That one word must have 
stuck in the craw of every member 
of your staff who ever had occasion 
o use a ladies' room. 

It's nice to see your group being 
,,o progressive. Keep up the good 

ork. 
Capt. Kitty Taylor 
USAF Academy, Colo. 

/ietnam Aces 
. found your May '76 edition of AIR 
=ORCE Magazine very interesting. 
fowever, I would like to make one 
-:omment about the "Guide to Aces" 
>n page 143. Reference "American 

C R FORCE Magazine / July 1976 

Aces of the Vietnam War," you 
show five men, three Air Force and 
two Navy. I feel that you should 
make a distinction in the Air Force 
aces in view of the fact that two of 
the Air Force aces were GIBs (Guys 
in Back), mean ing they were riding 
the back seat of two-seater fighters 
wh en they became aces. 

I believe the record should be 
set straight that only my good 
friend Richard (Steve) Ritchie, of 
Reidsville, N. C., was a pilot ace. 
I am not aware of the two Navy 
pi lots as to whether they were pil ots 
or GI Bs. 

Lt. Col. William B. Mills, USAFR 
Thomasville, N. C. 

• A point well taken. Of the Navy 
aces, Lt. Randy Cunningham was a 
pilot, Lt. William Driscoll an RIO 
(Radar Intercept Officer-translate: 
G/8).-THE EDITORS 

New Spectre Chapter 
Announcing the formation of the 
Wright-Patterson Chapter of the 
Spectre Association (see Unit Re­
unions, below). 

Membership is open to those who 
have contributed to the develop­
ment/production or participated in 
operational flight/support of the 
Spectre and other side-firing air­
craft. 

The purpose of the organization 
is to foster, promote, and encour­
age a sense of appreciation for 
side-firing weapon systems. 

Interested individuals may obtain 
information by contacting 

Lt. Col. W. E. Craven 
7185 Kylemore Dr. 
Dayton, Ohio 45424 

Phone: (513) ?33-2077, 255-4825, 
or 255-3407 

25th and 447th BG Members 
I would like to appeal to readers 
for the loan of any photographs de­
picting B-17s of the 447th Bomb 
Group, which flew from Rattlesden, 
Engl9nd, during WW II. The photos 
are needed to illustrate a magazine 
article now awaiting publication. 
Any material would be most care­
fully treated and returned as soon 
as possible. 

Also, I am trying to trace former 

Wa suyges1 /her readers Jt.oep r/1e/1 fellers ro 
11 maximum o/ 500 wotds. The Edllors re.serve 
the righ t 10 excefl) I m condense ;;is ,oqu/rnd In 
the interests o/ space or good taste. Names 
wfll be w1t11/1eld 011 roqc,est, but uns/gnorf 
!otters ~10 no/ accopulbte. 

I 

members of the 25th Bomb Group 
(R). Eighth Air Force, which flew 
the British Mosquitoes from Watton 
Air Base, England, during WW II . 
In particu lar I wou ld like to contact 
Col. Leon W. Gray, the Group's CO ; 
Maj . A. E. Podwojski, Deputy CO; 
and Maj. Roy Ellls-Brown, Group 
Operations Officer. I also appeal to 
any readers with information on 
Eighth Air Force Mosquitoes to get 
in touch with me. 

Flt. Lt. Tony Fairbairn, RAF 
85 Honington Rise 
RAF Honington 
Bury St. Edmunds 
Suffolk, England 

UNIT REUNIONS 

Air Weather Service 
Northern Californ ia AWS officers will 
meet October 1-3 in Sacramento. All 
ex/ retired AWS officers welcome. Con­
tact 

Milt Sipple 
2589 Dumbarton Ave. 
San Jose, Calif. 95124 

Commonwealth Aircrews 
The Wartlme PIiots' and Observers' As­
sociation of Winnipeg, Manitoba, Can­
ada, will hold their second (and perhaps 
the last) Commonwealth ai rcrew re­
union in the giant, new Winnipeg Con­
vention Center, September 9-11 . This 
invitation extends to everyone who flew 
with the Commonwealth Air Forces or 
tra ined with the Bri tish Commonwealth 
Air Training Plan as aircrew-flyers of 
the present and former Commonwealth 
nations, present and former British col ­
on ies, Yanks, Dutchmen, French, Nor­
wegians, Czechs, Poles, and those of 
other nations who volunteered to fly and 
fight wi th the air forces of the Com­
monwealth. Senn name and address, 
and those of your aircrew buddies, to 

Aircrew Reunion 
P. 0. Box 1702 
Winnipeg, Manitoba 
Canada R3C 226 

NORAD Band 
The North American Air Defense Com­
mand (NORAD) Band is planning its 
first reunion September 11- 13, in Colo­
rado Springs, Colo. Former members 
interested in attending should write or 
call 

MSgt. John N. Rubba 
NORAD Command Band 
Stop 31 
Peterson AFB, Colo. 80914 

Phone: (303) 591-4701 

Spectre Association, Inc. 
The Spectre Association , Inc., wi ll hold 
its annual reunion in Fort Wal ton Beach, 
Fla., October 22- 24. Anyone interested 
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Airmail 
in sidA-firing gunships is invited. Fur­
ther details from 

Spectre Association, Inc. 
P. 0. Box 707 
Mary Esther, Fla. 32569 

Tuskegee Airmen 
The 99th and 553d Fighter Sqdns., 332d 
Fighter Group, 477th Bomb Group (M), 
and 118th and 126th ABUs (Sq-F) and 
supporting units of WW II at Tuskegee 
Institute; Tuskegee, Walterboro, Attabury, 
and Freeman AFBs ; and Selfridge, Ged­
man, and Lockbourne AFBs, and over­
seas, are holding a reunion at the Mar­
riott Motel , Philadelphia. Pa., August 
19-22. All personnel of these units­
military, civilian, ex-cadets, instructors, 
dependents and dependents of deceased 
personnel , and AF active-duty personnel 
-are invited. Contact 

Will iam M. Cous ins 
P. 0 . Box 18966 
Philadelph ia, Pa. 19119 

Victorville Flying School 
Members of the Victorville Flying School 
will liulLl a reun ion Soptombor 2'1-26. 
For details please write 

1976 Reunion 
P. 0. Box 1464 
Apple Valley, Calif. 92307 

1st Tac Fighter Wing 
A reunion of the 1 i.t Tar.:tlr.:::il Fighter 
Wing (formerly the 1st Pursuit Group) 
will be held September 24-25, at Lang­
ley AFB, Va. Former and present mem­
bers invited. For information and reser­
vations contact 

Capt. Donald E. Wadde ll Il l 
27th TFS 
Langley AFB, Va. 23665 

2d Aircraft Delivery Group 
The 35th reunion of the 2d Aircraft De­
livery Group (TAC) will be held August 
13-14 at Langley AFB, Va. Former mem­
bers of the 2d ADG, 4440th ADG, I 708th 
Ferry Wing, etc., are Invited. For de­
tails contact 

Lt. Col. Bill Watson 
or 

Lt. Col. Hank Zimmerman 
2d ADG 
Langley AFB, Va. 23665 

Phone: (804) 764-7947 
Autovon 432-7947 

37th Fighter Sqdn. 
On September 17-19, the 37th Fighter 
Sqdn., 14th Fighter Group, 15th AF, of 
WW 11 , will hold a reun ion in Tulsa, 
Okla. Please contact 

Flying Class 41-G 

Walt Goodman 
Box 549 
Gramercy, La. 70052 

The 35th year annual reunion for the 
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AAC Flying Class 41-G wlll be held 
September 2~26, at the Sheraton-San 
Antonio Motor Inn. Contact 

Bob Ficke 
401 Spaceway Dr. 
San Antonio, Tex. 78239 

Class 44-K 
Members of Pilot Class 44-K, graduated 
February 1, 1945, from Turner Field, Al­
bany, Ga.-a roster is being organized 
and a possible reun ion. Contact 

Eugeno R. Kr-1ozmarek 
617 Dodge Ave. 
Evanston, Ill. 60202 

48th Fighter Sqdn. 
The 48th Fighter Sqdn., 14th Fighter 
Group (P-38s) is having a reun ion of all 
WW II members at South Padre Island, 
Tex. , September 24- 26. Contact 

George "Pinky" Schulgen 
P. 0 . Box 269 
Port Isabel, Tex. 78578 

92d Bomb Group 
A reunion of the 92d Bomb Group, 8th 
AF, WW II, will be held in St. Louis, Mo., 
September 30- October 3. All former 
members of the 92d and support-Ing 
units stationed at Bov!ngdon, Alconbury, 
and Poddlngton, England, during WW II 
are invited. For details t,;0ntact 

94th Fighter Sqdn. 

Sheldon W. Kirsner 
2603 Cathedral Dr. 
St. Louis, Mo. 63129 

A fall reunion is being planned by the 
94th Fighter Squadron, WW II. Further 
information from 

GP.orge T. Burks 
Rt. 1, Box 300 
Carriere, Miss. 39426 

374th Tac Airlift Wing 
Former members of the 374th Tactical 
Airli ft Wing and Its support units at 
Chi ng Chuan Kang ROCAFB wil l have a 
reu nion In San Antonio, Tex., August 
5-8. Contact 

Capt. Robert L. MacNaughton 
374/ CCK Reunion 
P. 0. Box 787 
Randolph AFB, Tex. 78148 

Phone: (512) 652-5745 

402d Fighter Sqdn. 
The 402d Fighter Sqdn., 370th Fighter 
Group, 9th AF, WW II, is having its 
first reunion in New Orleans, La., August 
5-7. For details contact 

• Edward J. Meyer, Jr. 
4829 Dreux Ave. 
New Orleans, La. 70126 

Phone: (504) 282-3450 

509th Bomb Wing 
The 509th Bomb Wing is preparing a 
malling list for a reunion in Las Vegas, 
Nev., Sept. 10-12. Send name and ad­
dress, and names and addresses of 
509ers you know, for reunion letter. 

Clifford B. Kiah 
Box 67 
Avery, Calif. 95224 

Phone : (209) 795-1838 

Managint 

Extend electronic modem technolog 
match the. laser's capacity to transmit I 
speed data by development of acci 
wideband systems that handle data ra\ 
excess of 1 gigabit/second. I 

I 

Call Motorola in Europe: Bonn, (02221 )I 
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,hange by Managing Technology 

~ sophisticated, custom LSI design, test, and production 
hniques to deny unauthorized access to private information 
·ing transmission of data. 

" , 
-:a.---·-- .. - ·--· 

1ide a 10:1 improvement in bit error rate for a tropo link by 
iucing adjustment-free, advanced, predetection combiners to 
3ce obsolete post-detection combiners. 

,, oday is not yesterday. We ourse/ve change. How 
then, ct111 our work and thoughts, if they are always to 
he fittest. continue always the same." -Carlyle. 
-ace acou ·tic wave technology spread spectrum 
niques L l circuit , microproce sors, gigabit/ . econd 

rates and a host of other terms familiar to anyone 
1ing the late-of-the-an in electronics today were 
miJiar a short decade ago. Today in a quiet informal 
) sphere in Scottsdale Arizona engineer enjoy tbe 
lorn they need to do the thing they have to do. And 
, at Motorola's Government Electronics Division they 
msy putting advanced technology to work. 
1y the Division has emerged as a major electronic 
111 contractor. The conservative evolutionary 
agement of the revolutionary change that has taken 
; in communications technology over the past 20 years 
,., key. 

Outfit every U.S. Navy surface ship with a predetection combining 
system and four simple fixed antennas to provide world-wide 
satellite reception without costly, steerable antennas. 

Develop and build a unique dual-band transponder and integrate It 
with a customer-supplied TWT A and an ultra-stable oscillator to 
·function as an efficient, reliable RF subsystem fm neep space. 

But we haven t forgotten h0w we got here. We are 
dedicated t supporting our growing sy tern · capability by 
c ntinuing with advanced hardware technology. or it is 
here that the hard-headed technica l di cipline , and step­
by- lep implementation of a broad range of state-of-the-art 
technologies can prove new functional concept prior to 
y terns integration. For more information about 

Motorola's performance as a low-ri k, high technology 
leader with an on-time on-budget record for ac­
complishing thing· that have never been done before call 
the overnment E lectronic Divi ion at (602) 949-3195, or 
write P. 0. Box 1417 (MD3240), cott dale, AZ 85252. 

®~et2~g~~ 
, 34 36 87 • London, (0462) 730661 • Paris, 551-94-12 • Rome, 877007 • Utrecht, 516.358. In Canada: Toronto, (416) 499-1441 . 



A 

e ews 
By Claude Witze, SENIOR EDITOR 

A Birthday of Turmoil 

Washington, D. C., June 7 
It would be nice to just wish 

everyone a Happy 200th Birthday 
this July of 1976, but the news will 
not permit it. The Armed Services 
Committees of the House and 
Senate are heading into a confer­
ence, as we go to press, to resolve 
differences with regard to the mili­
tary procurement authorization bill 
for Fiscal 1977. We suspect there is 
a heated row ahead, fueled to no 
small degree by the fact that there 
will be a Presidential election in 
November. 

For the US Air Force, the key 
item under . discussion is the pro­
posed B-1 bomber. It was on May 
20 that the Senate adopted, 44 to 
37, an amendment that, if it prevails, 
will seriously impede the new air­
craft program. It was best explained 
on the floor of the Senate by its 
sponsor, John C. Culver, an Iowa 
Democrat. Here is the way he is 
quoted in the Congressional Record: 

"This amendment would provide 
that procurement funds for the 8-1 
bomber not be obligated prior to 
February 1, 1977, and that th·ey may 
be spent after that time only if the 
President certifies to the Congress 
after January 31 that he has re­
viewed the test and evaluation data 
on the 8-1 -and that he regards 
procurement to be in the national 
interest. " Mr. Culver added his 
opinion that it is not ' 'in the national 
Interest for a decision to be made 
in the heat of an election year when 
calm and sober reassessment might 
be better made when all the facts 
are in and when the world situation 
next January is known." 

-As an argument for delay, there 
was not much merit to the Culver 
case. Sen. Barry Goldwater said so 
on the floor, in a prompt response. 
He said the amendment offered 
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nothing new and already had been 
rejected by the House of Represent­
atrves and the Senate Armed Ser­
vices Committee. The fact seemed 
to be that the fast-boiling political 
campaign had burst into the legis­
lative tent. 

Democratic opponents of the 8-1 
-and other systems-are accusing 
the Ford Administration of acceler­
ating weapon programs more to 
scare Ronald Reagan than to scare 
the Russians. The Cal ifornian now 
challenging the White House recog­
nizes the deterioration of our 
military capabilities, but, so far, has 
fa iled to trace It back to Kennedy­
McNamara years and the debilita­
tions of the war in Vietnam, where 
it started. With the . possibility of 
victory in November, the opposition 
party, or much of it, sees the possi­
bility of reverting to the policies 
that led to our pending mi li tary de­
fic iencies. 

The polltical angle has not been 
ignored at the Pentagon. The Culver 
amendment was accepted in the 
Senate on May 20. The next day, 
Defense Secretary Donald H. Rums­
feJd pointed to what the amendment 
says: " None of the funds authorized 
to be appropriated in th is act may 
be used prior to February 1." Then, 
the Secretary commented : "That 
means there would be a gap of 
some months during which time no 
additional information would be 
forthcoming. The only conceivable 
reason for doing it would be politi­
cal. Not only does it not do what 
apparently the authors intended, but 
it wou ld in addition cost additional 
funds. " 

This is a reference to the simple 
fact that stopping and starting an 
airplane program is expensive. 
Bastian Hello, who is the boss of 
the 8-1 project for Rockwell Inter­
national, says he can understand 
why there has been so much de-

bate, but also maintains that the 
stop-and-go history of the bomber 
continues to add to its cost, and 
cost may be the most vulnerable 
point on the ai rplane. 

' ' It turns ou t like almost every 
other major undertaking; you can't 
do it In pieces ; once you start it, 
you 'd better continue, or quit," Mr. 
Hello told a New York Times inter­
viewer. " If I have to lay off all my 
people and wait two years to go 
into production , you know and I 
know that those people are going 
to be used for other things." 

This is what Mr. Rumsfeld was 
talking about. The idea of quitting 
also was put before the Senate, in 
an amendment from Sen. George 
McGovern, who wanted to eliminate 
all 8-1 procurement fund ing. He 
lost. The vote was 33 to 48. If you 
examine the tallies in the Congres­
sional Record you will find that 
thi rteen senators who had voted 
against the McGovern amendment I 
voted for the Culver proposal. Only 
one voted for the McGovern amend­
n:ent and against the Culver ver- I 
sIon. 

The Rumsfeld effort to clarify the 
real issue was augmented a few 
days later by Air Force Secretary 
Thomas C. Reed, who met with a 
highly skeptical and conten tious I 
group of Pentagon reporters. He 
handed out a graph showing what 
a program halt and recovery next 
February would mean in terms of 
workers . on the project (see chart). I 
Mr. Reed explained that the Culver 
amendment proposes a total shut­
down of the 8-1 program in Novem­
ber, when the current contract runs / 
out at the end of that month. There 
is $87 million in funding for that. 
contract. Then, also under the Cul-· 
ver amendment, the contract would! 
be continued-providing the Penta­
gon and the new President turned 
all lights green-starting next Feb I 
ruary 1. How much would this delay, 
-Mr. Hello's " stop-and-start"_! 
cost the taxpayers? The estimate i 
$492 million. Mr. Reed made I 
clear he was talking here abou 
procurement program funding, no 
about research and development' 
the testing exercises, and othe 
necessary activity. 

The press corps found thes 
explanations of a highly comple>. 
and massive disruption impalpable! 
both at the meeting with Secretari 
Reed and when they got to theij 
typewriters. The news about th~ 
real cost of the Culver approact 
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Airpgwerin 
theNews 
received cursory treatment. A sim­
ple example of obtuseness came 
out of Mr. Reed's declaration that 
a two-month shutdown, from No­
vember 30 to February 1, would 
push the program out of kilter 
about five months. How can that 
be? The Secretary said it was a 
good deal like being forced to pull 
up at the side of a freeway in your 
automobile. When you try to reenter 
the stream of traffic , you face a 
delay. In addition to the labor prob­
lem, as illustrated, there is plant 
overhead and the interruption of 
long lead-time activities. The -total 
stretchout of the program, running 
into future years, will add an 
astounding $305 million simply as 
a tax inflicted by the expected 
normal inflation over those years. 

Mr. Reed made it clear that the 
suggested $492 million total is not 

money that has to be provided at 
once. Said he: "You don't really 
have to come up with that money 
until the early '80s. And I would not 
for the moment say that $492 
[million] was the right number, or 
$491 . The point Is that there ap­
pears to be [an increased cost of] 
hundreds of millions of dollars for a 
significant slowdown and a sig­
nificant startup." 

He was pursued further. Suppose 
you are wrong? Suppose the new 
President says so and kills the 
B-1? Don't you then save money? 

"Then you save money. It costs 
about $110 million lf he decides 
on February 1 to cancel it." 

Meanwhile, back on Capitol Hill, 
the Senate wrapped up action on 
the proposed authorization mea­
sure. A half-dozen noncontroversial 
amendments were approved. On 
May 26, the chamber stayed in 
session until almost 9:30 p.m. in 
order to approve the measure. The 
vote was 76 to 2. There was a seri­
ous effort, led by Sen. Edward M. 
Kennedy, to delete the Administra­
tion's supplemental request for $317 

The Ups And Downs of the B-1 Program 
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The chart shows the programmed number of production personnel tor the B-1 under 
(solid line) the current plan and (broken line) the Culver Amendment. The graph 
covers the period from April 1976 through May 1977. Companies include Rockwell 
International, Boeing, General Electric, and AIL Cutter-Hammer. 
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million to buy sixty Minuteman Ill 
ICBMs with an improved warhead. 
Production had been scheduled to 
end in September, but the money 
will keep the line open. 

Kennedy lost, 35 to 49, but not 
without a heated argument. Senator 
Kennedy maintained the money 
would be better spent on newer 
land- and sea-based missile sys­
tems. He also contended that the 
Mark 12A warhead in question, with 
increased power and accuracy, 
might change Soviet strategy, lead­
ing them to "launch on warning," a 
" strategy that brings the world far 
closer to nuclear destruction." 

The opponents, who prevailed, 
argued that this is not the time to 
close down the only ICBM produc- , 
tion line and that any new missile, 
land-based or sea-based, is five or 
more years away. More telling was 
Soviet intransigence in the SALT 
negotiations. 

The Senate did approve an 
amendment by Sen. Gary Hart of 
Colorado that struck from the bill 
$120 million added by the Armed 
Services Committee to provide the 
Air National Guard with twenty-four 
A-7D attack planes. The vote was 
narrow, 38 to 37. 

Sen. Robert Taft, Jr., of Ohio, 
made a last-minute effort to revise 
the Culver amendment decision. He 
proposed that President Ford be 
allowed to order the B-1 into pro- / 
duction if he thought it would en- 1 

hance arms negotiations with Rus­
sia. He was turned down, 47 to 30. 1' 

All in all, the Senate voted to 
authorize $31.8 billion for procure­
ment and research, development 
and evaluation. This is about $2.4 
billion less than the Administration's 
revised requests. It compares with 
$33.3 billion authorized by the 
House. 

The Senate/House conference to 
decide on a final figure may run 
close to the end of June. The rea­
sons: a wide difference of opinion 
on the Navy's shipbuilding program 
and another impending row In the. 
Senate over adherence to the bud-: 
get targets already established by 
Congress and jealously guarded by 
the Senate Budget Committee. 

The warship matter, delineated 
by the Armed Services Committee 
in its report, comes from a call to 
repeal of a 1974 law requiring tha 
all major combat ships be nuclear 
powered. Chairman John C. Stennis 
of Mississippi, declared his com 
mittee is not antinuclear, but tha 
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The airlifter that 
keeps getting better and better. 

Engine power up 20% 

Hercules began its airlift life with a 
simple, functional design that has become 
almost timeless-high wings, low cargo 
deck, huge rear doors for fast loading and 
unloading. But within that classic airlift 
shape, Lockheed has improved Hercules 
from nose to tai I. 

That's one reason countries and airlines 
keep buying Hercules. Last year six countries 
ordered Hercules. All told, 37 nations have 
chosen this workhorse of the air. 

There's another reason they keep 

Payload up 26% 

\ 

choosing Hercules. Its efficient turboprop 
engines use only about half the fuel of 
contemplated airlifters with fanjet engines. 
Fuel economy can save hundreds of thousands 
of dollars over the life of each Hercules. 

Some of the improvements in Herc's 
performance and systems are shown above. 
Those and other state-of-the-art advances 
mean that the Heres now rolling off Lockheed 
assembly lines will be airlifting well into the 
21st century. Hercules. The world's biggest 
airlift bargain. 

LOCKHEED HERCULES 
Lockheed-Georgia Company 



Forecasting crop yields is still 
more of an a.re than a science. No 
electrqnic system, however sophis­
tica ced can yet ma cch a farmer's 
feel for how his crops are doing. 
But individual assessments like 
"pretty good" or "we'll have a 
bumper crop if the weather holds" 
can't be used effectively for world­
wide or even regional forecasts. 
They don't fit into a computer, and 
they take coo long ro compile and analyze. 

What's needed is millions of precise 
numerical estimates of crop srarus flowing 
steadily into the ~omputer on an acre-by-acre basis. 
This calls for a satellite-borne system which provides a truly 
synoptic view of the earth's arable areas. NASA's Landsat, 
in orbit since 1972 provides this kind of general data. But 
the data requires a lot of correction co compensate for 
satellite motion and the optical and electro-mechanical limi­
tations of the sensors. 

The next generation Landsat sensor system, called Thematic 
Mapper, is now in the study phase. This new system will 
provide improved spatial and spectral resolution over the 
present system. It, will be able to discriminare more effec­
tively between different crops stages of growth and sick 
and healthy vegetation. Besides crop watching, it will be 
able to survey forest re ources, detect changes in land use, 
monitor rangelands for ber-rer livestock management, and 
help in watershed and water use management. 

Thematic Mapper scheduled to Hy in 
1980 aboard Landm-D spacecraft will 
be in sun-synchronous orbit at 705 km 
altirude, scanning ~ swacb 100 nm wide 
and covering all inhabited areas of 
the earth. 

Some additional advantages will 
be built into the Thematic Map• 
per design under study by TRW. 
Systems and Perkin-Elmer. Be-
cause of its unique rotary scanning 

system, the scan is unidirectional and 
the sensor output is inherently linear. 

Lierle or no special processing will be 
needed co compensate for optical and clecrro­

mechanical distortions. This means less com­
plex spaceborne equipment, simplified data pro­

cessing on the ground, faster status reporting, and thus an 
overall reduction in system operating coses. 

Simplified ground data processing is particularly impor­
tant. It means that low-cost ground stations can be sec up 
around the world. They'll be able co take data on local crop I 
conditions directly from the sateUite as it passes overhead; 
no need to go through a central receivjng station. Such 
reports will become even more valuable when they can be 
coordinated with long-range weather forecasts. I 

The Thematic Mapper is one of many ways that TRW is 
working to improve space technology as a cool ro give us a 
better understanding of our earth and man's impact on it. If 
you are interested in using our skills in this area, we invite 
you to write and tell us about your specific needs. 

TRW 
DEFENSE AND SPACE SYSTEMS GROUP 

Attention: Marketing Communications, E2/9043, One Space Park, Redondo Beach, California 90278 



it believes there should be a mix 
including conventional vessels. The 
reason: The committee says it is 
necessary to keep the budget within 
reasonable limits. The bill , as ap­
proved by the Senate, strikes out 
funding for three vessels already 
approved by the House. It is a testy 
issue. 

bill will cover a substantial part 
of this total. 

bill ion above the budget target and 
the Senate $565 mill ion below. 

Highly critical , according to Mr. "I do not believe it is going to 
be possible to reconcile these dif­
ferences . . . . A budget resolution, 
per se, means nothing unless the 
House is willing to have some dis­
cipline .. .. " 

Much of the floor debate on May 
26 centered on concerns expressed 
by Sen. Edmund S. Muskie, of 
Maine, who chairs the Budget Com­
mittee. He was supported by Sen. 
Sam Nunn, of Georgia, who hap­
pens to be a member of both the 
Armed Services and Budget Com­
mittees. They pointed out that the 
existing concurrent budget resolu­
tion provides a total defense bud­
get authority of $112.5 billion and 
outlays of $100.8 billion. The pro­
curement and R&D authorization 

Muskie, is the Budget Committee 's 
assumption that the President was 
serious when he proposed economy 
steps that will save $5.4 bil lion in 
budget authority and $4.5 billion in 
outlays. The items in mind include 
stockpile sales, eliminat ion of the 
one percent add-on for retired pay, 
the end of dual compensation for 
federal workers on Reserve duty, 
the phaseout of commissary sub­
sidies, and others. Some of these 
savings will require legislation. Will 
it be passed? That is the Muskie 
question. 

At this point it must be recalled 
that a year ago-on August 1, 1975 
-the Senate, for the first time, 
turned down a House/Senate con­
ference report on military procure­
ment. The action was an exercise, 
more or less, because the new law 
creating bu dget targets and ceilings 
was not full y in operation. This year 
it is in full effect. The vote in 1975 
was a humiliating defeat for the 
venerable John Stennis, and he is 
unlikely to put himself in the posi­
tion of inviting it to happen again. 

Senator Nunn was even stronger 
in his floor statements. He was 
highly critical of the House, accus­
ing it of not abiding by the budget 
pledges. He said the House is $1.7 • 

TheWayward Press 
The press, at the moment, is agog over the love life of 

Rep. Wayne Hays and the susp icion that he bought his bou­
doir bouncing with public:: money. It Is not considered nice 
to Kiss and Tell, but indiscreet pol iticians are learning that 
social customs, like laws, are broken. Frank Sinatra tried to 
tell them, too late, that hell hath no wrath like a hooker with 
a literary agent. Elizabeth Ray has one, along with a ghost 
writer and a tape recorder. 

It was a Sunday morning when the story broke, with a big 
front-page play in the Washington Post. Later, the news­
paper's ombu'dsman gleefully pointed out that the story was 
unsavory to the rival New York Times. On Mongay merrn ing, 
the Tfmes could not lgnere it, but played the nasty item In a 
perfunetory way on page 53, the next to last page ol the 
paper. 

f',lene of this has a beartng 011 national seeurlty, but is 
a zestlu l illustratlan of Oll.f long-standing p(eGept that one 
man's news is anether's anathema, Newspapers are edited 
by peaple, and people disagree. 

A germane example w~i, in the papers of May 22. Back on 
page 11 of the Washington Post the editors reported the con­
clusion of a two-day meeting of NATO fQ~elgri mfhlsters. l'he 
dispatch w~s from their forelgf' corresp·ondent, Michael Gefter, 
and med from the meeting site in Oslo. Said tile l\e,ijdllne: 
"NATO Resolve Intact; 3 Problems Unsolved." 

Reporter Getler found "renewed confidence in a firm Amer­
ican policy toward the CornmlJnist bloc," bwt he pul !,he 
real emphasis on the unresolved "serious problems." These, 
he wr,ote, Involved (a) the Greek-Turk•lsh row over Cyprus, 
(bl Britain's disagreement with lc~land abo,ut cod fishing, 
and (c) wnat do we do If Italy admits Communists to Its gov­
ernment? The dlspateh used about a eeJumn ~, sp,aee le dls­
ouss these Items and report on the conduct of Henry Kis­
singer. It devoted barely more than a couple oJ sen(eMe·s to 
the final communique issued in Oslo by the ministers, say­
ing only that it called for restraint in the interests of detente 
and a " relaxation of tensions." 

If we turn to the New York Times o.l the same date, II is 
difncult lo understand that the two newspap_ers were repert­
lng the same stary, In the T,/m'!,s, the dispateh from Oslo 
was the lead sto~y In column eight, page one. Proctalmed 
th8' heading: "NATO Oonrerenee A13s,e~ts Moscow Imperils 
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Detente." This was new$. partlcularly to readers of the Wash­
in_gton Post, who simply were not {bid about It. Said Times 
correspondent Craig R. Whitney In his lead: 

"A strong warning that the Soviet Unien Is en.dangering 
detente by continuing a ml llrary bulld'up in e.entral Eutope and 
by lacl< el restraint elsewhere concluded the two-day meet­
Ing of 15 foreign mln'isters of the Nort)l Atlcantle Tre!lty 0r­
ganlzatlon here teday." 

Wtiftney went direc.tly lo the communique, deteetfng cen­
Gern and worry. He found many of ovr allies, particularly the 
West Germans, "frightened by the Soviet Union's heavy ln­
v(l)lvement and support of 12,000 Cuban troops In Angela last 
winter." He said the communique displayed alarm over the 
" sust1:1lned growth ol the Warsaw Paet countries' mflltary 
power, on land, al sea, ·and In ttie ali, beyond levels ap­
parently Justlfle.d for defensive purposes." 

In all, the Times gave well over a column to Whltne:y's dis­
patch. Anether !arty-five In.ch.es of type on an inside page 
were talcen up with the text of the Oslo c·ommuniqu~. There 
was a short sidebar on the tret\jng or N:ATG m1nisters about 
possible Commur;ifst inroads in Italy. The Times was silent on 
t~e two unresolved issues-Cyprus and aed fishing-that 
the Post found so newsworthy. 

We will not make any Judgment. The reporters ~nd edlto~s 
are not required to meet any prafes.slonal standards. They 
c;1re mere men who happened to get jobs on ne.wse~pers. In 
support af the Times, it m1:1st be added thal the. Los Angeles 
Times also had a man lr:i Oslo-one Don Cook. He read the 
Qsto communique and told his readers the onus was plaeed 
on RussJa, which was w-arne.d to stop tl'le buildup of Warsaw 
Pact forees in Europe. The Cook report was, If anything, 
st,fonger than that of the New York Tfmes, and even mare re­
mote from the ve:rslon that had been offered by the Washing­
ton Post. 

It is worth noting that the f\1ATO communique was released 
an May 21 , the day after our Senate voted to defer procure­
ment of the B-1 bomber. It was five days later that the 
chambe.r oorr,pletea aelton on the Pentagon's pracurement 
a~th0rlzatlon bill, and sent It to conference. If th~re Is any 
senator, or cl tizen, who relre(I onfy on the Post for lnforma~ 
t10n on the NATO ministers' oonterence in Oslo, at the height 
of the weapons debate, he did not get all the tact:S. 
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QUESTION MARK 
'REFUELERS' HONORED 

T HREE centuries ago, 
the French philoso­

pher Franc;ois de La 
Rochefoucauld wrote, 
"History never embraces 
more than a small part of 
reality." 

All who have an interest 
in aviation know about the 
flie;ht of the Question Mark, 
a trimotor Fokker C-2 
which, in January 1929, 
stayed aloft over southern 
California for more than 
six days to set a world 
endurance record. A 
reality of the feat that has 
been virtually ignored by 
history is the work of the 
two refueling crews who 
kept Question Mark in the 
air. 

On May 26, more than 
forty-seven years after the 
event, the two surviving 
members of the refueling 
crews, retired Brig. Gens. 
Ross G. Hoyt and Joseph 
G. Hopkins, were awarded 
the Distinguished Flying 
Cross by Air Force Chief 
of Staff Gen. David Jones. 
The Pentagon ceremony 
took place before a dis­
tinguished audience of 
retired Air Force three- and 
four-star generals. The en­
tire Question Mark mission 
was commanded by then 
Maj. Carl Spaatz, who was 
to become the first Chief 
of Staff of the Air Force 
in 1947. 

Generals Hoyt and 
Hopkins were cited for their 
contribution to the de­
velopment of air-to-air 
refueling, which has made 
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Two Air Force pioneers have been awarded DFCs 
nearly half a century after their key role in 

a world record endurance flight. 

USAF Chief of Staff, Gen. David 
C. Jones, is flanked by (from 
left) Lt. Gen. Ira Eaker, a 
pilot of the Question Mark, 
and Generals Hoyt and Hopkins. 

possible the present Air 
Force global deterrence 
capability. General Hoyt, 
pilot of Refueling Plane # 1, 
flew forty sorties in prepa­
ration for and during the 
record flight. General Hop­
kins participated in sixteen 
refueling contacts. 

A more graphic portrayal 
of the refueling crews' 
exceptional airmanship is 
this description of one night 
sortie, taken frnm the first 
published account of 
Question Mark refueling 
operations, General Hoyt's 
article "Reflections of an 
Early Refueler," which 
appeared in our January 
1974 issue: 

"Our operations at 
Rockwell Field were not 
conducive to longevity! 
Once we had to take off in 
the dark into fog ... climb 
through the fog to the 
Question Mark cruising in 

the clear, deliver a load of 
fuel . . . an_d return to find 
Rockwell Field completely 
obscured by a thick layer 
of fog. [The refueling 
planes had only rudi­
mentary instruments, 
no radio, and there were 
no landing systems.] 

"Fortunately, the Douglas 
C-1 was a very stable 
airplane. With proper 
setting of control tabs ... 
adjustment of the horizontal 
stabilizer and throttle for 
minimum speed in the 
landing glide, and the use 
of the lights of San Diego 
and the floodlights at 
Rockwell Field glowing 
dully up through the fog 
as reference points, it was 
possible to glide down into 
the soup 'hands off.' After 
what seemed an inter­
minable wait, the wheels 
touched .... A truck had to 
come out and lead us to 
the flight line." 

General Hoyt's career 
subsequent to the Question 
Mark project was largely in 
fighter aviation. He was 

involved in many tactical 
innovations, pioneering 
flights, and the selection of 
new fighters, including the 
P-47 of World War II fame: 
His last assignment before 
retirement for physical 
disability in 1944 was 
Commander of the Eighth 
Air Force Fighter 
Command's Air Defense 
Wing in E ngland. 

General Hopkins, also a 
fighter pilot in his early 
years, served in the China­
Burma-India theater durint 
World War II. After the 
war, he had several 
assignments with the 
Military Air Transport 
Service, including 
Commander and Deputy 
Commander of the Atlanti, 
Division just p~-ior to his 
retirement in 1955. 

In honoring these two 
pioneer "refuelers," the Ai 
Force has added another 
element of reality, hithertc 
obscured by the passage o; 
time, to the record of the 
Question Mark flight. It 
was history's first sustaine 
air refueling operation. Tl 
courage, skill, and ingenu 
of Generals Hoyt and • , 
Hopkins, the other refueli. 
crew members, and the ' 
crew of Question Mark 
demonstrated the 
feasibility of a technique 
that, two decades later, w 
to become the foundation 
on which USAF's global 
airpower now stands. Thi 
is something one can loo! 
back to with satisfaction, I 
and with pride. -J. 

I 
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What
1
s our mild-mannered civilian 

turbofan engine doing in a tough bird like this? 
Just proving a point, just proving a point. 

The bird is the new CASA C-101 trainer/ light attack aircraft. 

The engine, Garrett 's TFE 731 turbofan. 

And the point is this 

Our TFE 731 has what it takes to perform as efficiently and reliably in 
the combat environment as it does in the world ot the business jet. 

The C-1 01, be ing developed by CASA (Construcci0nes Aeronauticas 
SA) for the Spanish Air F0rce, ts a basic and advanced trainer, with an 
air- to-air and air-to-ground weap,0ns delivery caf!)abllity. Armed recon , 

ECM and photo recon missions are also planned 
bec au se of the CASA's maneuverability and long endurance at low level . 

Its Garrett engine will be essentially the same fuel-saving, low­
pollution turbofan n0w used by tour leading business jet builders-

Dassaul t, Israel Aimratt Industri es, Learjet and Lo.c.khead. The TFE 731 
is al so the conversion engine for AiResearch Aviation 's 731 JetStar. 

The CASA 101. As the forerunner of a new breed of 
economical, virtually smokeless combat aircraft, it makes 

sense to power it with the turbofan -
that powers the economical . - -

clean-flying business jets. 

The Garrett Corporation One of The s,gnai Companies • 



THIS POPULAR 
COBPOBITB JBTPBOP IS IT BO 

II TBB 11B POBCB. 
The Air Force C12A utiHty tran~JXH"t first gained its 
world-wide reputation for capebllity as a corporate 
jetprop, the Be,chcraft Super King Air. 

A reputation gajned for a number of solid reasons 
that make it particularly well-suited for ~ new role 
in the Air Force. 

Because the Air Force, like industry, needs to 
move ~~le and Cargo swiftly, economically and 
dependab Y, And more often than not, the service needs 
on-deman transportation that commetciltfcaniers do 
nuL U1;1Uver, plus small-flold eo.pabilitiee that man,y 
()ther aircraft cannot provide. 

'fh.i& !ioo Lt1,i,Wiporll c:omfo1'1:Ahly 1tCCOmmorlates 
eight pass,engens: and two pilots. And it provides a 
lavatory plus adequate spacefor baggage, lt has a 
useful load of 4,426 lbs. Cruise speed is more than 228 
knots and maximum range with fulJ loed is more than 
1,200 miles. Cabin pressurization allows over-the­
weather O?.?m.tion to 30,000 ft . without oxygen. 

W,th these performance capabilities, the C-12A 
gives the Air Force an economical alt.emative to other 
aircrat;t in its utility fleet . Because operating and 
maiDt.enance costs are significantly lower than most 
other available p8J'90nnel and cargo carriers, 

Eveu though the C-12A begins its Air Fon,, 
ac.-.r..oo WJ mi air !!tt'...!!..clt': ~n'qlf"t'i:, it.11; VP.l'S&tility. 
performance and economy suggest several ohher rrrission 
posB1bilities, "'"81 su,veillance, photomlphy, tactical 
field support, proficiency .Oying fqr desk-bound pilots, 
oouriet service, shuttle air-service over heavy traffic 
routes, to name a few. There are many more. 

In addition, Beech's new C-12A program 
introduces a nrst for the Air Foree. All C-l2As under 
current order have full contractor support on a world· 
wide ammgement, where\.-e.r these airplanes are 
stationed. Through full Beech logistic support, these 
airplanes are exceeding the contractual requirement for 
80% operational readiness. 

The versatile, economical Beechcraft C-12A. 
It's right at home in the Air Force. 

ISIFOBOUBIJ-m 
dNIUIATiOI m. 



News,Views 
&Comments 

By William P. Schlitz, ASSISTANT MANAGING EDITOR 

Washington, D. C., June 4 * What has been termed " a new 
era" began late in May with the in­
auguration of scheduled transat­
lantic service by Concorde SST 
commercial airliners between Dulles 
International Airport near Washing­
ton, D. C., and London/Paris. 

Thus began a sixteen-month test 
program to determine whether the 
British/French-developed SST can 
achieve acceptable noise levels for 
continued service to the US, a po­
tentially lucratlve market upon 
which many observers say hinges 
the economic tate of the SST. Noise 
on takeoff has created the major 
controversy surrounding initial SST 
operations. Air France and British 
Airways hopes rest on the SST's 
claim to fame-that it can cross the 
Atlantic in less than four hours, or 
less than half the time of its speedi­
est subsonic competitors. 

The SST's biggest drawback is 
its seating capacity : a maximum of 
100 passengers. Fares are expen­
sive, in relative terms. For example, 
one-way passage from Washington 

\ to London is $801, compared to 

about $660 first class and $338 
economy fare for subsonic liners. 

Current schedules call for both 
British and French round-trip flights 
thrice weekly. 

* USAF's A-10 close support air­
craft has completed a second life­
time of fatigue testing at Fairchild 
Republic's facility in Farmingdale, 
N. Y. (For a pilot report on the 
A-10's performance, see p. 75.) 

Equivalent to 12,000 hours of op­
erational flight, the fatigue · tests 
confirm the aircraft's design life­
span of 6,000 hours-or about 
twenty years of operational flying. 

Fatigue testing of the basic A-10 
airframe began in July 1975, mostly 
on a twenty-four-hour-a-day sched­
ule with stops at set intervals for 
visual inspection. 

Seven fatigue cracks appeared 
during the double lifespan test, but 
none that could not be corrected 
with minor modifications, officials 
said. These will be incorporated in 
production aircraft and in the A-10s 
already del ivered to the Air Force. 

One 6,000-hour test life equates 

Presenting AFA 's trophy tor best 
Minuteman operations following the 
recent SAC missile competition at 
Vandenberg AFB, Calif., is AFA 
President George M. Douglas, right . 
Left, Col. W. R. Brooksher, 341st 
SMW Commander, and 1st Lt. Jack 
Smith, crew commander. See item. 

to nearly 3,000 missions, including 
takeoff and landing, diving and roll­
ing, and other maneuvers. 

USAF plans to buy 733 of the 
single-seat attack aircraft to equip 
five TAC wings · and units of the 
ANG and AFRES. 

* The 341st Strategic Missile Wing, 
Malmstrom AFB, Mont., achieved a 
decisive victory during this spring's 
SAC Missile Combat Competition 
at Vandenberg AFB, Calif. 

The 341st went home with sixteen 
of the twenty-three awards in con­
tention, including the top honor­
the Blanchard Trophy. 

In overall scoring; the meet was 
close. The Montana Minuteman unit 

May saw the inauguration of Concorde supersonic commercial airline service between Washington, D. C. 's , Dulles International 
Airport and London and Paris. A sixteen-month trial will de termine the environmental and noise impact of the SSTs. 
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Aerospace 
World 
scored 5,209 points, 93.7 percent of 
a possible total, while the 351st 
SMW, Whiteman AFB, Mo., followed 
by just 1.1 percentage point. 

Best of the Titan II wings was 
the 381 st of McConnell AFB, Kan. 
It took fourth place with an 89.4 
percent tally. 

Besides the three Olympic Arena 
awards taken by the 308th SMW, 
Little Rock, Ark., the unit also 
garnered an AFA award for best 
Titan operations. The AFA award 
for best Minuteman operations went 
to the Montana missileers. 

For the 341 st the taste was 
sweet-it was the unit's first win 
in the history of the competition. 

The seven-missile fllght test pro­
gram of ALCM, for which Boeing is 
prime airframe and systems inte­
gration contractor, is to be con­
cluded by next December. 

* A new Visitors Center is now 
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ing and communications networks. 
Open also for viewing will be the 
huge- computer complexes that pro­
cess masses of data flowing into 
Goddard from dozens of earth sat­
ellites, space probes, and lunar­
based instruments. 

* In mid-May, the second Air­
Launched Cruise Missile prototype 
was successfully launched from a 
8-52 over the White Sands Missile 
Range in New Mexico. 

Flight palh of the second ALCM prototype to be air-launched from a B-52 bomber 
over the White Sands, N. M .. Misslle Range. Test objectives were met, officials said. 

During a flight of some thirty 
minutes' duration, all test objec­
tives were met, officials said. 

Launched at 25,000 feet, the 
ALCM demonstrated maneuverabil­
ity through an altitude pattern from 
9,000 to 17,000 feet, during which 
the missile's tu rbofan engine per­
formed at speeds from 415 mph to 
540 mph. The ALCM's radar alti­
meter was also checked out during 
the 200-mile flight. 

open to the public at NASA's God­
dard Space Flight Center, Green­
belt, Md. 

The new fat,;ility at Goddard, 
which is near Washington, D. C., of­
fers a self-guided tour of a number 
of the US space program's most 
important ongoing activities. 

Visitors will be permitted to ob­
serve operation of the control hubs 
of the space agency's global track-

Col. R. L. Miller /11, right , 40th Tac Air Control Group CO, and Aviano AB Commander 
Col. L. D. Covington inspect damage to Forgaria, Italy, following quake. 
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Inside the Visitors Center itself 
will be an op13rating weather sta,.. 
tion displaying satellite photos of 
current weather systP.ms over the 
US and South America. Among 
other "live" exhibits will be the 
solar-cell conversion-as on satel­
lites in space-of sunlight directly 
into electricity. A laser system that 
carries communications signals 
also will be on hand, as well as 
many examples of other space-age 
technology. • 

The Visitors Center will be open 
from 10:00 a.m. to 3:00 p.m. Tues­
day through Saturday. Parking and 
picnic facilities are available. 

* In early May, NASA launched an 
unusual satellite that is expected to 
have a rather long orbital life-
8,000,000 years, in fact. 

LAGEOS, for Laser Geodynamic 
Satellite, wejghs 903 pounds (409.5 1 

kg.), but having a core of solid 1 

brass is only two feet in diameter. 
LAGEOS has been designed with 

an outer shell of 426 laser reflectors 
and, being very precisely situated 
in orbit, has the primary mission 
of aiding scientists in detecting 
changes in geography through 
movements of the earth's crust. 

LAGEOS will make possible ex-
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U. S. Air Force 

Task Masters. 
For the jobs that need to be done, 

the engines to do the job. 

The Pl03-powered YC14 
Advanced Medium STOL Transport. 

General Electric engines continue to prove they can handle the toughest Air Force assignment. 

The B-1, for example, is now successfully airborne. Powered by four advanced-technology FlOl 
augmented turbofans, the B-1 will fly from low-level penetration speeds just under Mach 1 to 
supersonic speeds at high altitudes. And it will cover a longer mission range with greater survivability 
and nearly twice the payload of America's current intercontinental bomber. 

The A-10, powered by twin GE TF34 high bypass turbofans, is poised to meet its mission 
requirements, too. The TF34's high thrust-to-weight ratio and low fuel consumption provide the 
A-10 with unmatched performance capability for its close air support mission. Plus improved 
short-field takeoffs and landings, exceptional maneuverability and the capability for increased 
loiter time in the mission area. 

Two advanced aircraft are powered by GE's Fl03 engine. Powering the YC-14 Advanced Medium 
STOL Transport (AMST), twin F103s will provide that aircraft with outstanding and reliable short-field 
capabilities plus excellent mission range and payload. Powering the E-4A Advanced Airborne 
Command Post, four F103 high bypass turbofans give that aircraft the power, reliability and low 
fuel consumption needed to meet its varied and complex mission objectives. 

General Electric engines. Once again, the Task Masters for critical Air Force missions. 205-115 

GENERAL. ELECTRIC 



·Company. 
The U. S. Air Force E F-111 A Tactical Jamming System (T JS) 

will be welcome company indeed, for tactical aircraft operations 
in tomorrow's ominous electronic warfare environment. 

Vastly more powerful electronically than any previous tactical 
jammer, the combat-proven ALQ-99 system will provide a safe 
"highway in the sky" by denying an enemy effective use of his 
surveillance "eyes" and weapons guidance radar. 

Now under prototype development at Grumman, the EF-111A 
will move U. S. tactical jamming into the supersonic era. 

E F-111 A T JS ... will be known (and appreciated) 
by the company it keeps! 
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tremely accurate measurements, to 
within inches of distances in the 
thousands of miles. The satellite 
will also be of use in recording 
with great precision wobbles in the 
earth's spin axis and any changes 
that might occur in the planet's 
rotation rate. 

The satellite also has potential 
for helping to predict earthquakes. 

LAGEOS has on board three 
maps of the world that show the 
earth 's topography in the distant 

• past, how the continents are posi­
tioned currently, and · a future pre­
diction of further movement. Among 
other information, these will as­
sist anyone intercepting long-lived 
LAGEOS in the far future to inter­
pret its purpose. 

* While a full-scale development 
flight test program of the prototype 
is currently under way, a decision 
on whether to begin production of 
the Air Force 's new Pave Low Ill 
night/adverse weather search and 
rescue helicopter is expected this 
summer. 

The highly modified Sikorsky HH-
53B completed an initial phase of 
flight tests at Wright-Patterson AFB, 
Ohio, and is now being evaluated 
in the mountainous regions around 
Kirtland AFB, N. M. 

The core of the Pave Low Ill sys­
tem is a terrain following/avoidance 
radar, augmented by a forward-look­
ing infrared set, that provides safe 
flying at very low altitudes. In com­
bat search operations, this would 
help in evading enemy ground­
based radar. 

Adjuncts to the ground-avoidance 
systems are a Doppler, inertial sys­
tems, and projected map display 
that make possible precision navi­
gation. (All subsystems are inte­
grated through a central avionics 
computer.) 

Design, engineering, and actual 
modification of the Pave Low Ill 
prototype were undertaken in Aero­
nautical Systems Division shops, 
using technology and techniques 
that produced the highly successful 
nighttime AC-130 gunship of Viet­
nam fame. 
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Gen. R. H. Ellis, GING USAFE, with 
German engineer Walter Will , the 
first foreigner to win USAF Civilian 
Award tor Meritorious Achievement. 

In piloting the helicopter, the 
crew views the scene ahead and 
below on a TV-like screen. 

* The US Navy has initiated con­
cept formulation studies "leading to 
definition of a combat system 
planned to provide both surface 
warfare offensive capability and 
self-protection against antiship mis­
siles" for naval vessels in the post-
1985 period. 

Shipboard Intermediate Range 
Combat System, or SIRCS, is con­
ceived as an "integrated, detection­
to-kill, modular combat system 
that may incorporate sensors, weap­
ons control , guns, missiles, elec­
tronic warfare, and other functional 
modules." 

SIRCS would be tailored to the 
various missions of the Navy's fleet 
of combat, amphibious, and auxil­
iary ships, ranging in size from pa­
trol combatants to aircraft carriers, 
Navy said . 

Conducting independent, nine­
month studies will be McDonnell 
Douglas Corp., Raytheon Co., and 
RCA Corp. 

* Aerospace technology has lent 
itself to a number of significant ap­
plications in the field of medicine. 

A new twist has been the use of 
satellites to transmit medical data 
from remote areas-even moving 
ambulances-to hospitals and med­
ical centers. 

These communications linkups 
are billed as a potentially " im­
portant breakthrough in emergency 
medical care," according to NASA 
officials. Ultimately, they say, a 
special medical satellite may be de­
veloped that could relay health in­
formation (the transmission of 
electrocardiograms has already 

been demonstrated) from such 
places as rural hospitals, ships at 
sea, and offshore dril ling platforms 
to major medical centers for con­
sultation. 

A portable transmitter and an­
tenna developed by NASA's Nation­
al Space Technology Laboratories, 
Bay St. Louis, Miss., and GE's Sci­
ence Services Lab recently proved 
the economic and technical feasi­
bility of sending voice and medical 
data from moving vehicles. Medicat 
stations can also be equipped with 
inexpensive receivers. 

* Eight aviation pioneers are to be 
enshrined in the Aviation Hall of 
Fame during special ceremonies 
at Dayton, Ohio, Convention Cen­
ter July 24. (See drawings, p. 30.) 

Joining the illustrious of the aero­
space world will be: 

• Clarence D. Chamberlin, 
eighty-three, a pioneer test and 
racing pilot noted for his endurance 
and long-distance flights, including 
a nonstop flight from New York to 
Germany in 1927. 

• John H. Glenn, fifty-five, cur­
rently a US Senator from Ohio. Fol­
lowing a distinguished military ca­
reer during World War II and Korea, 
Glenn made an epic contribution 
as an astronaut. He is retired from 
the Marine Corps in the grade of 
colonel. 

• George W. Goddard, eighty­
seven, while a member of the Air 
Force contributed greatly to aerial 
photography as a means of improv­
ing reconnaissance and mapping 
and as the prime developer of the 
Air Force aerial strip camera used 
in nuclear tests and overflights. 
He is a retired brigadier general. 

• Albert F. Hegenberger, eighty­
one, a retired Air Force major gen­
eral, pioneered early flight instru­
ments and navigation equipment, 
which, among other things, enabled 
him to make the first official blind 
solo flight and first flight from Cali­
fornia to Hawaii. During his career, 
he earned the Mackay Trophy and 
two Collier Trophies. 

• Edwin A. Link, seventy-two, in­
vented the famous flight simulators 
that have been used for decades to 
train pilots in solo flights, instru­
ment flying, and aerial navigation, 
and in the space program to train 
astronauts. 

• Sanford A. Moss, 1872-1946, 
was a scientist/engineer whose re­
search in thermodynamics helped 
produce the aircraft engine turbo-
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supercharger, enabling aircraft to 
maintain high-speed flight at alti­
tude. 

• William A. Patterson, seventy­
seven, retired former head of United 
Airlines, was a central figure in 
the US commercial airlines industry 
for four decades, helping to merge 
elements into a major transconti­
nental airline system. 

• Nathan F. Twining, seventy­
nine, is a retired USAF general who 
played a major leadership role in 
World War II, helped shape the 
modern Ai; Force, and went on to 
serve as Chief of Staff and as 
Chairman of the Joint Chiefs of 
Staff. 

Serving as Honorary Chairman at 
the enshrinement ceremonies will 
be author and explorer Lowell 
Thomas, who recently retired from 
a long career as news commentator. 

* The highest proton energy ever 
produced in a man-made machine 
was attained in mid-May at the 
Energy Research and Development 
Administration's Fermi National Ac­
celerator Laboratory, Batavia, Ill. 

The lab accelerated a beam of 
protons to an energy level of 500 
billion electron volts, besting the 
mark of 450 billion electron volts 
set in August 1975. (High energy 
physics, in the view of many military 
experts, represents an important 
field for achieving decisive break­
throughs in weapons technology.) 

The increase In energy output­
two and a half times what the fa­
cility was originally designed for­
was made possible by upgraded 
equipment, including the installa­
tion of a new primary power trans­
former, according to ERDA Admin­
istrator Dr. Robert C. Seamans, Jr. 
The former Air Force Secretary 
said that the lab's achievement 
"maintains the position of the 
FERMILAB accelerator as the high­
est energy machine in the world." 

The primary undertaking at the 
lab is the conduct of experiments 

Canards on under/use/age of YF-16 
test-bed aircraft improve maneuvering 
capability. See below. 

aimed at understanding the laws 
governing the fundamental struc­
ture of matter. The creation of high 
energy allows scientists to study 
smaller and smaller details of sub­
nuclear particles, officials said. 

* A test-bed aircraft modified for 
unique maneuver capabilities is in 
the midst of a seven-month flight-

Clarence D. Chamberlin John H. Glenn, Jr. George W. Goddard Albert F. Hegenberger 

Edwin A. Link Sanford A. Moss William A. Patterson Nathan F. Twining 
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-New from Canadian Marconi Company: 

CMA-720 
Navigation Management System 
the first system designed to exploit the 

maximum poten , ial of an aircraft 
no matter what its mission ... 

and at lower cost than any other approach 
The CMA-720 is a powerful, general­

purpose navigation management system. 
It provides integration and control of 
navigation sensors and generates a com­
plete spectrum of navigation and guidance 
information for a wide variety of appli­
cations. The system is accurate, versatile 
and easy to operate with many automatic 
features. 

Please contact us for further information. 

Greater mission effectiveness 
0 Improved navigation accuracy and 

mission reliability 
D Specialized navigation functions 

including search patterns, patrol 
and rendez-vous 

0 Major space savings on flight deck 
0 Reduction in cockpit workload through 

pilot oriented operating procedures 
□ Extensive vertical navigation including 

RNAV approaches and complex profiles 
0 Flight planning and fuelfenergy 

management optional 

Lower system costs 
D Reduced navigator 

requirements 
□ Lower fuel costs 
□ Lower maintenance 

costs 
□ Lower aircraft modification 

costs 
□ System flexibility 

AVIONICS DIVISION 
Canadian Marconi Company 

Manufacturers tor many years of avionics equlpmeht Including Solid State Instrumentation: 
Area Navigation, Doppler, Omega and Sate/lite Navigation Systems; Cabin Displays. 

2442 Trenton Avenue, Montreal H3P 1Y9, Canada/Tel. (514) 341-7630 Ext. 566/Telex: 05-827822/TWX: 610-421-3544 



ST can translate 
billions of bits into a 40% 

chance of rain. 
A typical meteorological 

satellite system pours out a wealth 
of digital data to be translated into 
weather forecasts. Temperature, 
wind conditions, humidity, cloud 
cover, solar flare activity and other 
weather factors are all reported in 
the constant transmissions. 

But the job of digesting 
the billions of bits of data for the 
computation of weather forecasts 
can give even powerful convention­
al computers indigestion. That's 
where Goodyear's STARAN® 

parallel associative processing 
can help. 

Ordinary digital computers 
process only one or a few discrete 
points of data at a time. But the 
STARAN system combines content 
addressability with parallel array 
arithmetic to process hundreds, or 
even thousands, of data points at 
once. 

This unique capability 
allows substantial improvements 
in throughput. And that's why the 
STARAN parallel associative 
processing computer is unmatched 
in its ability to solve problems that 

require matrix arithmetic operations 
or high-speed searches of many 
similar file records . 

So before you invest a lot 
of money in a high data rate digital 
system, invest a little time. Look 
into STARAN. The more severe 
your requirements, the more money 
it may save you. 

For complete information, 
just write to Wayne Brubaker, 
Goodyear Aerospace Corporation, 
Akron, Ohio 44315. Or call him at 
(216) 794-3631. 

GOODJfiEAR 
DIGITAL SYSTEMS 
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test program at Edwards AFB, Calif. 

Known as the Control Configured 
Vehicle (CCV), the aircraft is a 
General Dynamics prototype YF-16 
equipped with two canards mounted 
below its air inlet. These, in con­
junction with the plane's other con­
trol surfaces, provide direct lift and 
sideforce control, allowing ascent, 
descent, and sideway motion with­
out pitch or roll changes. 

The YF-16 is regarded as an ideal 
test bed because it is a high-per­
formance aircraft with a fly-by-wire, 
computer-directed flight control sys­
tem compatible with CCV tech­
nology. 

Aim of the CCV program is to 
study use of aircraft control sur­
faces for better performance and 
less-demanding work load on the 

pilot, including combat maneuvers 
not previously possible, USAF 
said . 

End product may be smaller, 
lighter, less-expensive aircraft with 
greater combat maneuvering ad­
vantages. 

Beside the addition of the ca­
nards, the CCV's fuel system has 
also been modified to provide in­
creased in-flight control of the air­
craft's center of gravity. " 

* In the Interests of economy, ef­
fic iency, and standardization, four 
NATO nations-Germany, Denmark, 
Norway, and the US-have agreed 
in principle to conduct a joint basic 
helicopter pilot train ing project at 
the US Army's Aviation School, Ft. 
Rucker, Ala. 

The project is the result of a 
NATO study which concluded that 
significant savings could be 
achieved by combining several na­
tions' helicopter training. An ad­
ditional benefit is the efficiency of 
the joint use of such modern and 
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WHichFan 
or Blower 
Do You Need? 
Whether you see it or not, the odds 
are Rotron has it. Or can produce it 
by a modification of existing 
products. Or can develop it from 
scratch, if the need is there: 

Rotron originated the precision 
air-mover business. It offers more 
types and models of fans and blowers 
than anyone else. It has developed 
more products than the rest of the 
industry combined-including the 
Aximax® and Propimax® fans, famous 
for their efficiency and reliability . 

Mil Specs? Rotron products not only 
meet them, but often helped set 
them. Power? AC or DC.With 
brushless motors. 

To make your life easier from the, 
start, we've put together a handy 
air-mover problem/application guide 
to help us help you. Just contact the 
Custom Division. 

Send for your 
copy today. 

_El 
®R 

ROTRON INC. 

UfCOfll'(JRARO 

Woodstock, N.Y. 12498 
914 • 679-2401 

TWX 510-247-9033 
Pacific Div., Burbaf!k, Cal. 91506, 21 3• 849·7871 

• Aolron B.V., Breda. Nelher1ands. 
Tel: 79311 , Telex: 844•54074 
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expensive training devices as flight 
simulators, officials said. 

The course's ti rst students ar­
rived in May. 

* Air Force Logistics Command 
has set up an Acquisition Logistics 

Gen. John D. R·yan, U$AF,(Ret), accepts award from Air Academy Superintendent 
Lt. Gen. James R .. Allen at recent ceremonies at the Academy. See news note. 
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D·ivision at Wright-Patterson AFB, 
Ohio. 

Formed from existing AFLC re­
sources, the new organization will 
aim to expand and strengthen the 
interfaces between AFLC and Air 
Force Systems Command "to im­
prove the operational utility, field 
availability, and supportability of 
new systems while reducing ·their 
operating and support costs," offi­
cials said. 

The action is seen as underlining 
USAF's new management policy of 
cons idering the total cost of a ma­
jor system-not only acquisition 
cost but also all associated O&M 
(operations and maintenance) costs 
over the life of the system, known 
as life-cycle cost. 

The Acquisition Logistics Division 
is staffed by P.ersonnel reassigned 
from within AFLC elements, with no 
increase in manning spaces. The 
ALO is headed by Lt. Gen. Bryce 
Poe II, formerly Vice Commander in 
Chief, USAFE. 

* NEWS NOTES-Former Air Force 
Chief of Staff Gen. John D. Ryan 
has been awarded the Air Force 
Academy's 1976 Thomas D. White 
National Defense Award. 

Capt. Michael B. Lackey has been 
presented the 1975 Aviator's Valor 
Award for his actions as commander 
of a CH 53 helicopter during the 
Mayaguez incident. He performed 
his mission under intense enemy 
fire, was able to rescue three 
downed hel icopter crewmen, and 
flew his crippled aircraft, with 
wounded aboard, 200 miles to 
safety. He's currently assigned to 
TAC's 1st Special Operations Wing, 
Hurlburt Field, Fla. • 

The 10th TFS has been awarded 
USAFE's Commander's Trophy as 
the outstanding tactical fighter 
squadron in Europe for 1975. 

Late in May, Marisat-B, the sec­
ond maritime communications sat­
ell ite, was put in equatorial orbit 
over the Pacific. Full-time com­
mercial voice and data communica­
tions via both Marisat satellites is 
to commence July 1. 

A bill has been signed into law 
creating the post of science ad­
viser to the President and creating 
a presidential committee to under­
take a two-year study of the entire 
federal science, technology, and 
engineering effort. The committee 
will be seeking data inputs from 
the community at large, a White 
House source said. ■ 
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Eva~:ioo, ~u a L] 1!:::n, 

Field Prototype 

Education 
and BDM Training 

Synergism~~ 
WHAT DOES IT MEAN TO YOU? 
On any given day you will find some of our people assisting 
top level defense planners and policymakers, while others are 
directing and executing field tests (aloft, afloat, ashore and 
under the sea). Still others will be modeling defense systems 
. .. designing electronic instrumentation ... and confronting 
systems and operational requirements in areas from com­
bined arms to C3 to logistics to counterterrorism. Among many 
other things. 

3 

ability to address your requirements for future systems and 
to undertake the requisite systems definition, design, inte­
gration, and analysis. Similarly, we perform field work from a 
vantage point of understanding the policy, requirements, and 
objectives that influence systems architecture, engineering, 
development, and testing. 

What does this mean to you? It means you get a better product 
from BDM: more reliable recommendations, 

rounded judgments, and trustworthy conclu­
sions on a timely basis. We're proving it 

everyday. 

The whole range of BDM capabilities that un­
derlie and support these activities is greater 
than the simple sum of their parts. The dia­
gram above, which identifies representa-
tive BDM capabilities, also points up 

THEDl'laa 
Our new brochure spells out BDM capa­

bilities and their synergism in substan­
tial detail. May we send you a copy? their synergistic interaction. What we 

learn in the field enhances BDM's mW¥.911 

1920 Aline Avenue, Vienna, Virginia 22180 
(703) 821-5000 • Facilities Nationwide 

Write: Earle C, Williams, President. 



Passive countermeasures · 
With IBM on board, 
the nation's electronic 
support measures work 
to a common purpose. 



\ 
For ships and aircraft, IBM 

is providing everything needed 
' to pinpoint and identify emitter 
signals in today's dense electro­
magnetic environments. That 
means hardware, software and, 

I most important, systems inte­
gration. 

Take the Navy's Mark 105 
Target Acquisition Console, for 
example. This programmable 
shipboard passive fire control 
system automatically detects, 
sorts, identifies and locates micro-

, wave emitters. It has multiple 
digital channels for two-way 
communication with weapons 
direction systems, tactical data 
systems, and missiles, and can 
simultaneously process a number 
of emitters. And its display con­
sole is specially designed for 
operator ease of use and rapid 
decision making . 

. .. 

Fast reaction is also crucial 
in today's fighter aircraft. An­
other IBM system, the Advanced 
Wild Weasel Receiver Set, is 
designated for the Air Force F-4 
fighter. This system is capable of 
accurate identification and rapid 
response against radiating sites. 

IBM is also part of the Navy's 
newest countermeasures develop­
ment program involving design-to­
price concepts as well as being on 
board the Navy's newest carrier­
based patrol aircraft, the S-3A, 
with the AN/ALR-47 System. 

Passive countermeasures: 
just one area where IBM exer­
cises its special ability to make 
complex systems work to a com­
mon purpose. From the B-52 

' .. 

through the space shuttle, IBM 
has designed integrated systems 
for command and control, 
navigation, ASW helicopters, 
shipboard and submarine 
sonar, ground tracking and 
launch control. 

§ : : =-= 
- -- @=;;;;. @ 

Federal Systems Division, 
Bethesda, Maryland 20034 
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Electronics, having opened the era of "smart weapons" 
and man's mind with "artificial intelligence," now must 
measure up to the unforgiving yardsticks of affordability, 
reliability, and maintainability as applied by the Depart­
ment of Defense and the US Air Force to all new elec­
tronic systems and components. 

In the lead article of this special electronics issue of 
AIR FORCE Magazine, the Pentagon's research chief 
scans the technological horizon and sees new electronic 
systems that can 

... negate optical countermeasures directed against 
US electro-optical sensors and target designators through 
multicolor lasers . 

. . . implant in optical search and track systems the 
ability to operate at night through infrared imaging de­
vices of lower cost, weight, and size, but higher perfor­
mance, thereby making infrared technologies affordable 
across the spectrum of military tasks . 

. . . spot moving ground targets with new pyroelectric 
imagers that fiiter out the ground's natural infrared signa­
ture and lock onto moving targets . 

. . . dramatically reduce the cost, weight, size, and vul­
nerability of conventional wire cables aboard aircraft 
through fiber optics-a marriage of laser technology with 
glass rods that can "bend" light rays . 

. . . revolutionize inertial navigation through new laser 
gyros, having no moving parts, that promise to increase 
reliability and decrease cost of aircraft and missile guid­
ance . 

. . . make possible missiles and RPVs that can "ride the 
beam" of new millimeter radars to targets concealed by 
fog, dust, haze, or snow . 

. . . economically equip missiles with microcomputer 
brains, no larger than a paper clip but that can deliver a 
weapon to its target through terrain-contour matching and 
permit banking maneuvers previously achievable only in 
manned aircraft. 
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KEY MILITARY'FORCE MULTIPLIER' 

BY DR. MALCOLM R. CURRIE 
DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 

I BELIEVE we are now witness­
ing still another electronics 

revolution. Just as the vacuum 
tube made some electronic opera­
tions possible and the transistor 
really made them practical, I be­
lieve the current generation of de­
vices and techniques will make 
them affordable and reliable. The 
evidence strongly suggests that 
we have "turned the corner" on 
price, reliability, and maintainabil­
ity and that we stand at the thresh­
old of an era in which the enor­
mous potential of electronics can 
be realized. 

We are already surrounded by 
a host of new devices and sys­
tems that are transitioning from 
the development stage into com­
mon items in the inventory: myriad 
smart weapons that can find and 
precisely destroy targets, surveil­
lance systems with a capability to 
detect and discriminate targets of 
interest from a world of clutter, 
aircraft with new aerodynamic ca­
pabilities achieved by replacing 
mechanical controls with digital 
computer interfaces, and naviga­
tion systems capable of giving lo­
cation with pinpoint accuracy at 
costs that are impressively low. 
More will be said about these. 

No single idea or development 
made this possible; rather, many 
melded technologies contributed. 
We are proud that the Department 
of Defense played a key role in 
the invention and development of 
almost all of them. Among those 
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disciplines that have made it pos­
sible, a few stand out. Certainly, 
the science of solid-state physics 
has become a cornerstone of 
modern electronics. Perhaps an­
other cornerstone is the design 
computational capability, made 
possible by modern computers, 
which allows us to solve extremely 
complex design problems. Other 
technologies that are contribut-

"I want to encourage 
Air Force managers 
involved in software 

to apply stronger 
top-down direction to 
ensure that software 
is not developed in 
a piece-by-piece 

fashion. We must use 
the same approach 

that is used for 
conventional hardware 

weapons in 
establishing 

appropriate guidelines 
to incorporate 

structured programming 
and tools for each 
weapon system, in 
addition to clear 
cost/ schedule 
estimates and 

documentation of 
delivery requirements." 

ing to this revolution include the 
integrated-circuit realization of 
solid-state devices, which, via 
large-scale integration, is making 
possible microprocessors of ex­
tremely small size and extremely 
large capability, and the capability 
to efficiently use such micropro­
cessors as a result of advances in 
the science of digital signal and 
data processing. Finally, we have 
combined a number of these build­
ing blocks into a new type of sys­
tem architecture that makes pos­
sible built-in 'test facilities and 
self-diagnosis , so that our mainte­
nance people not only can cope 
with such complex systems, but 
can do so with less training and 
much greater effectiveness than 
ever before possible. 

We in the Department of De­
fense who are responsible for 
making decisions that will shape 
our military forces in the 1980s 
and '90s must come to grips with 
the challenges and opportunities 
of many dynamic technologies, of 
which electronics is only one. We 
must not only keep abreast of 
what is going on in these fields, 
but also assess and project the 
trends as they may apply to our 
future national security require­
ments. This article will present 
some views on how we are doing 
and where we are going in the 
field of aerospace electronics. 

It is clear that electronics is 
already pervasive throughout the 
spectrum of warfare. Develop-
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ments in strategic forces, in com­
mand control and communica­
tions, and in the revolution of 
conventional warfare that is occur­
ring during this decade can all be 
traced in large measure to the im­
pact of electronics. I can see 
nothing on the horizon that will 
diminish the future importance of 
electronics to any element of our 
deterrent posture. Quite the con­
trary, we can be confident that 
electronics will play an increas­
ingly important role in future 
weaponry, strategy, and tact ics. 

We must also recognize that 
electronics is at the heart of what­
ever technological advantage we 
now maintain over the Soviet 
Union. We have no choice but to 
build on our advantage in elec­
tronics and to exploit it to the 
maximum. 

How we exploit it is crucial. The 
mere possession of advanced 
technology is not enough. We must 
do a better job of applying new 
technology not only to solve near­
term problems and to exploit 
weaknesses in our adversary's 
forces, but also to force him into 
competition in areas of our advan­
tage, such as electronics. And 
once the competition is joined, we 
must make up our mind to prevail. 
There is no doubt in my mind that 
we can prevail. 

Keys to Success 
There are several keys to suc­

cess in this kind of competition. 
First, we must make the neces­
sary investment over the long 
term. Since continuity is crucial to 
the development of new technol­
ogy, our investment must show 
steady real growth over several 
years. The FY '77 Defense RDT&E 
budget and Five-Year Defense 
Plan are based on providing the 
necessary real growth in our in­
vestment. 

Second, we must also be alert­
more so than in the past-to the 
importance of devising innovative 
uses of our technology in the 
overall military context. I believe 
that we must integrate tactical 
concepts into the earliest stages 
of the design and development 
process. We must also pay more 
attention to how new systems can 
and will relate to other systems in 
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the context of a particular mission, 
and to command control and com­
munications in general. This will 
require a willingness to transcend 
the current barriers to innova­
tion-tradition, bureaucratic in­
ertia, established roles and mis­
sions, and the tendency to project 
past experiences into a rapidly 
changing future. I believe that our 
success in this effort will be as 
important, perhaps even more im­
portant, to the outcome of the fu­
ture competition with the Soviet 
Union than the possession of bet­
ter technology, per se. 

Third , we must also be alert to 
opportunities for aggregating ex­
isting systems to achieve large, 

"We must also 
recognize that 

electronics is at 
the heart of 

whatever 
technological 

advantage we now 
maintain over the 

Soviet Union." 

near-term payoffs in a particular 
mission area. An example is the 
current work of the Defense Ad­
vanced Research Projects Agency 
(DARPA) and the Navy in the ASW 
area, which integrates current 
electronics devices in imaginative 
ways to seek significant improve­
ments in our capabilities. 

Fourth, we must give greater at­
tention to the use of our advanced 
technology to multiply the combat 
effectiveness of our forces. Elec­
tronics can make a particularly 
important contribution in th is re­
gard. AWACS, for example, will 
permit us to employ effect ively 
less sophisticated and less costly 
systems against the projected 
threat in Europe. The NAVSTAR 
Global Positioning System will 
provide payoffs in navigation and 
guidance to a wide range of sys­
tems. These are but two examples 
of how we can employ electronics 
as a "force multiplier" and thereby 
counter Soviet quantitative advan­
tages in weaponry. The challenge 
for the future is to multiply this 
kind of "force multiplier." New 
electronic systems alone won't do 
it; we also need good ideas about 
how to apply electronics. 

Finally, we need to concentrate 
our effurl u11 exµluiling our exist• 
ing technological lead in certain 
key areas that have enormous fu­
ture military potential. Space is 
such an area, and our current 
lead in space technology is the 
result of our lead in electronics. I 
believe we will become even more 
dependent in the future on our ca­
pabilities for surveillance, warning, 
and command control and com­
munications from space-based 
systems. Again, how well we ex­
ploit the potential of space will 
depend on our ability to use ad­
vanced electronics imaginatively 
to meet real requirements. And we 
cannot be comforted by our cur­
rent lead in space technology. 
The Soviets understand the future 
role of space, and have already 
deployed an impressive global 
command and control system 
based on inferior but imagina­
tively employed technology. The 
competition is real , in space as in 
other military environments. We 
must make up our minds to win 
that competition. 
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MAJOR TECHNOLOGY THRUSTS 
The peNasive role of electron­

ics in current aerospace systems 
and the direction toward which we 
are moving to exploit advanced 
electronics can best be shown by 
examining three distinct electronic 
technologies-electro-optics, ra­
dio frequency (RF) and micro­
waves, and computers-and how 
each affects a variety of systems. 

Electro-Optics 
Technology 

Electro-optics is still an emer­
gent and rapidly growing tech­
nology. The revolutionary devel­
opment of the laser and the 
evolutionary development of low­
cost, compact television cameras 
have led to the smart bomb and 
laser-designated precision weap­
ons, which are now familiar. How­
ever, electro-optics also includes 
many other devices, such as in­
frared imaging devices, charge 
coupled imagers and signal pro­
cessors, ring laser gyros, fiber op­
tics, and displays, to name a few. 
Laser investigations range from 
very high energy gaseous lasers 
for fusion to milliwatt semiconduc­
tor lasers as optical sources for 
communication systems. 

With respect to laser designa­
tors, the medium power crystal 
lasers represented by neodymium­
doped YAG have progressed fur­
thest toward operational systems 
in the form of lightweight target 
designators and range finders. 
The Tactical Air Command has 
three advanced electro-optical 
target acquisition, tracking, and 
designation systems under devel­
opment. The PAVE SPIKE sys­
tem, when integrated with the 
F-4's avionics, permits daytime 
laser designated ordnance deliv­
ery by either the designating or 
other aircraft. The designator pod 
displays a TV picture in the air­
craft's front and rear videoscopes. 
The TV and laser optics are on a 
common gimballed mount con­
trolled by the weapons operator. 
The PAVE TACK infrared imaging 
system will provide F-4Es and 
F-111 Fs with a day/night, all­
weather capability to acquire, 
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track, and designate ground tar­
gets with a laser range designator. 
The system permits the designat­
ing aircraft to deliver guided or 
unguided ordnance, or it can des­
ignate targets for other aircraft 
carrying laser-guided weapons. 
The PAVE PENNY miniaturized 
laser search-and-track system will 
pick up targets illuminated by 
either an airborne or ground­
based forward air controller. The 
compact system can be used by 
various combat aircraft, including 
the A-10 close air-support system. 

The designator-ranger technol­
ogy has matured sufficiently that 
current efforts are directed at re­
finements to allow several desig­
nators to operate without mutual 
interference and also to avert sim­
ple countermeasures. Frequency 
diversity in the optical sense of 
multicolor lasers is also being pur­
sued to optimize performance in 
certain spectral windows and as 
a counter-countermeasure against 
sophisticated optical countermea­
sures. 

Infrared imaging devices, as 
already mentioned, offer a night­
operation capability to optical 
search and track systems, in addi­
tion to improved vision in in-

"One major thrust 
has been the 
application of 
technology for 
cost reduction, 

so that we can now 
afford widespread 

deployment of 
infrared imaging 

devices . ... " 

clement weather. The technology 
breakthrough that spawned the 
current infrared imaging systems 
was the development and optimi­
zation of compound semiconduc­
tors having enhanced photo­
response at wavelengths where 
ground targets radiate thermal en­
ergy. These detector materials re­
qui re cooling, but not nearly as 
much as the previously available 
elemental semiconductors. One 
major thrust has been the appli­
cation of technology for cost re­
duction, so that we can now af­
ford widespread deployment of 
infrared imaging devices. In the 
Modular FLIR (forward-looking in­
frared) program, considerable ad­
vances were made in reducing 
the cost of the detector arrays, 
optical system, cooling system, 
viewers, and power supply. A side 
benefit has been reduced size and 
weight. The Modular FLIR is ex­
pected to be used, for example, 
in the above-mentioned PAVE 
TACK system. 

Two other applications of infra­
red imaging devices are evident 
in alternative capabilities to the 
night attack version of the USAF 
Maverick missile. In the first, a 
miniature FLIR is used in replace­
ment of the visible imaging de­
vices on the missile. In night tests 
at Eglin AFB, Fla., three of four 
infrared imaging Mavericks had 
successful flights against tank-like 
targets. The advantage of having 
a miniature infrared imager in the 
missile is that any aircraft out­
fitted to fire the standard daylight 
TV Maverick can use the IR ver­
sion without modification or addi­
tion of a cockpit-mounted FUR. In 
a second version, a FLIR is placed 
in the aircraft, and a simpler IR 
seeker is used, together with bore­
sight correlation between the FUR 
and seeker. The advantage of this 
system is lower cost, broader field 
of view, and higher resolution, the 
latter two providing improved tar­
get acquisition. 

One major future thrust for in­
frared imagers is the development 
of two-dimensional arrays of infra­
red detectors, which promise to 
provide increased sensitivity, reso-
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lution, compactness, and reliabil­
ity. This "focal plane array" is in 
contrast to the present one-di­
mensional or linear array of infra­
red sensors presently used in 
FLIR systems. A side benefit of an 
array is the elimination of the ro­
tating mirror that is presently re­
quired for image scanning. This 
is difficult technology since large 
numbers of detectors are required 
(more than 100,000), but the use 
of integrated electronic techniques 
is expected to provide the needed 
advances. One direction is to use 
charge-coupled devices (CCDs) 
(see below), with impurities added 
to absorb far infrared wavelengths. 

A second approach is the use 
of a pyroelectric detector as a 
vidicon target, since this elimi­
nates the need for cooling, as 
compared to long wavelength 
FLIR imaging. Pyroelectric mate­
rials are sensit ive only to changes 
in energy, thereby ignoring the 
large steady-state background of 
thermal flux from a scene, and re­
sponding only to movement in the 
scene. Pyroelectric imagers do 
not yet have the resolution and 
sensitivity necessary for many 
military imaging systems, and fur­
ther improvements are needed, 
but could provide a low cost 
option. 

With respect to visible sen­
sors, a major advance has been 
achieved in the development of a 
miniature solid-state TV camera 
by using CCDs. This is unique in 
providing self-scanning of the 
scene, thereby eliminating the 
vacuum tube, electron beams , and 
filament. It contains more than 
200,000 detectors in an area the 
size of one's thumbnai l. Apart 
from its size and reliability ad­
vantage, it has exceptional dy­
namic range (500 to one), greater 
sensitivity than vidicon tubes for 
low-light-level viewing, 10 MHz 
data rates, and digital system com­
patibility with sampled data out­
puts. Current technology efforts 
are directed toward larger arrays 
to improve resolution , and tech­
niques to extend the long wave­
length response. Arrays of 244 x 
190 are obtainable today, and 
progress is rapid toward broad­
cast-quality TV imaging. 

Fiber optics transmission re-
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search has accelerated rapidly in 
the last fi ve years as a result of 
two significant technological dem­
onstrations in 1970, namely, a 
room temperature continuous wave 
(cw) solid-state laser and a fiber 
wave-guide of less than 20 dB/km 
attenuation. The laser provides a 
nearly ideal source for using the 
fiber as a transmission medium. 
Since then, fibers with less than 
2 dB/km have been made and 
unique fiber cabling and splicing 
techniques have been developed 
to make the fibers a rugged med­
ium for fi eld use. During this time 
there has been steady progress 
at improving the reliability of the 
lasers, and 100,000-hour life has 
been demonstrated on a labora­
tory basis . Other laser work has 
been directed toward varying the 
alloy composition of the laser ma­
terial to shift the operating fre­
quency into a wavelength region 
where the better fibers have mini­
mum loss. By varying the com­
position of aluminum-gallium-ar­
senide-antimonide lasers, room 
temperature cw operation can be 
adjusted between 1.0 and 1.2 
microns wavelengths. Fiber optic 
"wiring," which will replace con­
ventional wire cables in the A-7 
aircraft fire-control demonstration 
system, will be flight-tested in 
1977. These are the first fiber optic 
hardware items to be MI L quali-

"With respect to 
visible sensors, 

a major advance 
has been achieved 
in the development 

of a miniature 
solid-state TV 

camera by using 
CCDs.'' 

fied. Pressure bulkhead connec­
tors and standard transmitter and 
receiver modules will be packaged 
for equipment bulkhead mounting 
and will use electrical interfaces 
compatible with standard digital 
formats at rates to twenty mega­
bits. Fiber optics on the A-7 will 
potentially lower weight and vol­
ume from 200 to 1,000 times, in­
crease reliability, lower initial and 
life-cycle costs, eliminate radio 
frequency interference problems, 
and be less susceptible to batt le 
damage. 

Ring laser gyros have been and 
continue to be the subject of in­
tensive research and development 
efforts . The ring laser gyro has no 
moving parts in the conventional 
sense; instead, the measurement 
of frequency change of the laser 
beams is used to detect attitude 
changes. The laser gyro allows 
fast start-up time and has a great 
potential for higher reliability due 
to the lack of conventional moving 
parts. This will result in reduced 
support costs with no loss of per­
formance accuracy. The laser gyro 
will be more resistant to shock, 
vibration, acceleration, and other 
demanding requ irements of an air­
craft or missile environment. Laser 
gyros will be capable of integra­
tion through microprocessor tech­
nology into aircraft navigation and 
control systems. A coordinated 
Air Force, Navy, and Army pro­
gram from exploratory through ad­
vanced development is in prog ­
ress. An experimental laser inertial 
navigator has demonstrated an ac­
curacy of better than one nautical 
mile per hour of flight time in ac­
tual flight tests. This accuracy is 
equivalent to that ach ieved with 
comparable current navigators us­
ing more complicated mechanical 
gyros, and is about ten times bet­
ter than achieved with previous 
laser gyro systems. Plans call for 
flight tests of a completed naviga­
tion system in 1978, with produc­
tion units by 1980. 

RF and Microwave 
Technology 

Microwave technology for radar 
and cornrnunicalions is consider­
ab ly more mature than electro­
optics, but contin ues to show sur­
prisingly vigorous evolution. First, 
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the signal-generation function has 
seen solid-state devices satisfying 
the low power requirements at 
frequencies from UHF to milli­
meter waves through a decade of 
device discovery and develop­
ment. Second, there have been 
major advances in our ability to 
carry out sophisticated signal 
processing. 

With respect to solid-state 
sources, the discovery of the 
Gunn and Read effects led to the 
displacement of low power kly­
strons •entirely within seven years . 
Presently, Gunn diodes are the 
preferred choice for local oscilla­
tor applications from 5 GHz to 35 
GHz because of their low AM and 
FM noise and convenient operat­
ing voltages, typically 12 volts and 
less. Their efficiency is low, how­
ever, being about three percent. 
IMPATTS at about ten percent ef­
ficiency are the choice for most 
medium power transmitter func­
tions, with Schottky-barrier Read 
IMPATTS capable of 10 watts of 
power at 10 GHz with twenty per­
cent efficiency. This performance 
has made them the leading candi­
date for the transmitters in solid­
state microwave communications 
links, where sixteen-mile separa­
tion between terminals is desired. 
Present R&D efforts are concerned 
with gallium arsenide (GaAs) ma­
terial technology to achieve this 
performance consistently and re­
liably. 

Gallium arsenide is the material 
of importance for the latest solid­
state power source, the Field Ef­
fect Transistor (FET). This device 
has recently demonstrated an out­
put of more than one watt at 
10 GHz, complementing its pre­
viously demonstrated low noise 
characteristics for signal detec­
tion. The FET offers the advantage 
of three terminal amplifier opera­
tion, eliminating the circulators 
needed for two terminal devices 
such as Gunn and IMPATTS di­
odes. This saves size, weight, and 
cost. The other potential advan­
tages are high efficiency (more 
than thirty percent) and extremely 
wide bandwidth. For example, 
amplifiers covering 8 to 18 GHz 
have recently been demonstrated. 
This has considerable significance 
for electronic countermeasures 
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systems where wide bandwidths 
allow a single jammer hardware 
configuration to handle many fre­
quency diverse threats through 
reprogramming of the software. 
Current research efforts are di­
rected toward GaAs processing to 
achieve the ability to fabricate in­
tegrated circuits. High-yield pro­
cesses are being pursued so that 
large-scale integration of FET 
logic will be practical. The payoff 
will be in digital circuits capable 
of extremely fast signal process­
ing. 

For fundamental physical rea­
sons, tubes continue to supply 
the high power transmitter sources 
needed for search, acquisition, 
and tracking radars. The empha­
sis has been on increased reliabil­
ity and lower life-cycle costs. 

"An experimental 
laser inertial 
navigator has 

demonstrated an 
accuracy of better 
than one nautical 
mile per hour of 

flight time in 
actual flight 

tests." 

--
Cathode development has reached 
the point where 30,000-hour life 
is no longer remarkable. Tube fail­
ures now are generally due to 
reasons other than wear-out mech­
anisms, particularly for high­
power, high-efficiency tubes where 
a fault in the antenna and other 
circuitry at the output end of the 
tube can reflect enough power 
back into the tube to damage it. 
Fail-safe circuitry using solid-state 
microsensors and more rugged 
thermal designs of the tube struc­
ture are being pursued. 

A major technology thrust is in 
signal processing for ECCM in 
both radar and communications. 
A minirevolution here has been 
the emergence of surface-wave­
acoustic filters and CCD delay 
lines, allowing sophisticated sig­
nal processing to be accomplished 
in a simple manner, such as band­
width conversion and signal cod­
ing. Computers and micropro­
cessors are also playing an im­
portant role in signal process­
ing as the hardware becomes 
smaller and more cost-effective. 
The microcomputer technology 
and CCD technology are being 
pursued for commercial applica­
tions and a large base of devel­
opment is available from which to 
branch out into military applica­
tions. 

The surface wave technology 
does not enjoy such a commercial 
following, but fortunately is very 
similar to large-scale integration 
(LSI) technology in requiring fine 
line photolithography and thin 
film metallization. The military sup­
port has been for better acous­
tic materials, transducer develop­
ment, and novel circuitry and 
packaging. An example of the util­
ity of these devices is the use of a 
CCD as an analog sampled-data 
processor in a moving target indi­
cator (MTI) radar. In high-perfor­
mance radars, the MTI function 
has been performed by converting 
the analog signals to digital sam­
ples that are sent to a shift-regis­
ter storage to subtract the station­
ary target data before converting 
back to analog for display. This 
process removes the ground clut­
ter, which has a narrow Doppler 
spectrum, permitting the high­
speed targets to be more visible 
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on the display. The CCD filter can 
eliminate the complex and expen­
sive analog/digital (A/D) convert­
ers entirely, or can reduce their 
cost by preprocessing the signal 
so that low bit rate, high-speed 
A/D converters can be used. The 
CCD filter samples the analog sig­
nal , but does not digitize it. In­
stead, the samples are stored and 
processed as discrete analog 
packets of charge. An advan­
tage-apart from cost-is that a 
continuous range of amplitudes 
and large dynamic range are pos­
sible. The same function can be 
performed by acoustic delay lines, 
but oven control of the delay line 
temperature is usually required, 
whereas the CCD filter stability 
is a function only of the clock 
rate, ·which can be made very 
stable. 

An emerging thrust is that of 
millimeter (mm) waves, which re­
fer to wavelengths of one to ten 
millimeters, or corresponding fre­
quencies of 30 to . 300 GHz. Work 
on mm wave radars for tactical 
warfare applications is just be­
ginning, although a limited num­
ber of space applications and 
experimental commercial commu­
nication links have been used in 
prior years. The mm wave advan­
tages for tactical applications are 
that they can provide better fo­
cused beams (making them very 
difficult to jam); provide good 
resolution; and perform better than 
lasers in smoke, fog, or clouds. 
Raih backscatter can obscure tar­
gets, but for properly designed 
systems, rain backscatter is less 
limiting than attenuation. Fog, 
dust, haze, or snow have no sig­
nificant effect on performance. In 
addition, the small size of mm 
systems may have lower cost im­
plications, although this is un­
proven today. The applications for 
mm radars are target designa­
tion, air-to-ground imaging, guid­
ance for beam-riding missiles, and 
low-angle tracking of surface­
hugging missiles and aircraft. 

One example of the type of sys­
tem in exploratory development 
is the rad iometric area correlator 
(RAC), which is an airborne pas­
sive mm wave receiver that ex­
ploits the natural mm wave radia­
tion from surface features on the 
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ground to obtain precise position 
fixes and improve guidance of ad­
vanced standoff weapons to their 
targets. Nonuniform emission from 
the earth's terrain cah be mapped 
in advance and the data corre­
lated to that observed by the scan­
ning radiometer to update position 
and velocity data for a low-cost 
inertial-guidance system. 

The Air Force Armaments Lab­
oratory will conduct flight tests of 
the RAC this year over different 
regions of the country to accumu­
late terrain data in a variety of 
environments. If successful , the 
system will be very difficult to 
countermeasure and will operate 
day and night, in light tO moderate 
rain and cloudy weather-the last 
being a problem for current infra­
red radiometric systems. Present 

"The applications 
for [millimeter] radars 

are target 
designation, 
air-to-ground 

imaging; guidance 
for beam-riding 

missiles, and low­
angle tracking of 
surface-hugging 

missiles and 
aircraft." 

technology efforts are directed at 
improving the noise figure of re­
ceivers while condensing their 
size through the use of microwave 
integrated circuits. For active ra­
diometers and radars, the IMPATT 
diode transmitter and Gunn diode 
local oscillator research is being 
pushed to even higher powers and 
frequencies. 

Computer Technology 
Exploitation of the phenomenal 

growth of computer science Is a 
major area of technological em­
phasis within DoD. Given the rap­
idly decreasing cost of hardware, 
a number of computer-based re­
search areas offer the potential of 
providing a major impact on the 
military systems of the 1980s and 
1990s. Major advances in both 
hardware and software are occur­
ring. 

With respect to hardware, the 
major thrust is the development 
and Utilization of microprocessors, 
which in turn is a result of ad­
vances in semiconductor large­
scale integration (LSI) technology. 
These "computers on a chip" are 
now well known through the pop­
ularization of hand-held calcula­
tors, which have dropped in price 
at least by an order of magnitude 
in the last decade. Here we see 
an important example of an ad­
vance in technology that not only 
provides improved performance, 
but increased cost-effectiveness. 
A single microprocessor, barely 
larger than a paper clip, can con­
tain several thousand transistors, 
equivalent to a large rack of in­
struments just a decade ago. It 
acts as the central processing 
(arithmetic) unit, and pl.it together 
with a solid-state memory and in­
put/ output peripherals , one has 
a microcomputer. 

Because of their low cost, com­
pactness, and re liability, micro­
computers will revolution ize a va­
riety of functions in missiles and 
aircraft. For the first time, we are 
able to develop guidance capa­
bilities in a missile in which map­
ping information · is stored in the 
computer memory, and sensor in­
formation is used through com­
puter correlation to update the 
gyro controls. This includes radar 
mapping, passive millimeter wave 
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information (discussed previously), 
and terrain contour information. 
In the previously mentioned non­
imaging Maverick system, a mi­
crocomputer serves as the brains 
to provide the bore-sight correla­
tion. One can consider improved 
missile flight control and agility 
through banking maneuvers previ­
ously achievable only in manned 
aircraft. 

Another important application 
is in air-to-ground missile target 
acquisition . For example, in pas­
sive IR homing missiles such as in 
Terminally Guided Sub Missiles 
(TGSM), one can perform adap­
tive threshold and adaptive gating 
processing that enable the missile 
to distinguish a target from the 
ground clutter and noise. This 
could provide the breakthrough 
required for an effective IR hom­
ing air-to-ground missile. 

Yet another application of the 
advances in computer techniques 
is in digital avionics. Present air­
craft can contain as many as a 
dozen minicomputers, handling 
functions such as navigation, al­
timetry, fire control, weapon de­
livery, search, and flight control. 
The Air Force's Digital Avionics 
Information System (DAIS) is a 
test bed to evaluate new sys­
tems architecture, in which infor­
mation is transferred rapidly be­
tween the various parts. It includes 
standardized interfaces, an ex­
pandable instruction set, and a 
common computer language. The 
results from this program should 
provide improved system effec­
tiveness, greater reliability, and, 
perhaps most important, the abil­
ity to perform simple "executive" 
functions with respect to informa­
tion display. The thrust is to move 
away from single function displays 
to multifunction displays in which 
specialized information, including 
alphanumeric information, is pre­
sented on cue from the pilot or 
the minicomputer. 

The role of microcomputers in 
avionics will be to provide lower 
cost, increased flexibility (in terms 
of modularity), and the addition 
of new functions such as failure 
diagnostics and prediction. Micro­
processors will reverse the past 
trend from a large dedicated sys­
tem to a distributed processing 
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system. Microcomputers would be 
linked directly to many instru­
ments, and the resultant signals 
then sent to a central unit that 
would provide the "management" 
function. They will also hasten the 
trend to multifunction computer 
control and displays, and are ex­
pected to impact programs such 
as DAIS. 

In addition to research aimed 
at developing better computer 
hardware, DoD is also placing in­
creasing emphasis on using our 
hardware capabilities more effec­
tively, primarily through software 
improvements. In fact, DoD spends 
an estimated $3 billion annually 
on software-related problems. Ac­
cordingly, a major object is to 
reduce these costs, and there are 
three major thrusts here. 

The first is the development of 
a minimum number of higher order 
computer languages (HOLs) that 
will fit the broad requirements of 
the three services. At present, 
each new weapon system tends 
to be accompanied by a new lan­
guage, or new dialect to an exist-

Dr. Malcolm R. Currie 
assumed the office of 
Director of Defense 
Research and Engineering 
in June 1973, following a 
brilliant career in electronics 
research and development. 
A Ph.D. (EE) (University of 
California, Berkeley), Dr. 
Currie, who is the holder of 
many patents, served as 
Corporate Vice President 
and General Manager of the 
Hughes Aircraft Company's 
Research and Development 
Division and as Vice 
President of Research and 
Development of Beckman 
Instruments, Inc. 

ing language, and this proliferation 
causes considerable duplication 
in software efforts. Instead, a tri­
service program has been initiated 
to develop a standard HOL with 
the requisite flexibility, transfer­
ability, and consistency from sys­
tem to system. 

The second concerns the use 
of HOLs, in particular the achieve­
ment of a useful structure. Here 
the concept of modularity enters, 
to allow parts of a program to be 
interdependent and autonomous. 

The third is to provide tools for 
the software engineer to increase 
his productivity. Much of the soft­
ware costs come after the pro­
gram is structured, in making sub­
routines fit together and work in 
an optimal fashion. This would 
include incorporating both hard­
ware and software to provide the 
needed diagnostics, verification, 
and validation . 

I want to encourage Air Force 
managers involved in software to 
apply stronger top-down direction 
to ensure that software is not de­
veloped in a piece-by-piece fash­
ion. We must use the same 
approach that is used for con­
ventional hardware weapons in 
establishing appropriate guidelines 
to incorporate structured program­
ming and tools for each weapon 
system, in addition to clear cost/ 
schedule estimates and documen­
tation of delivery requirements. 

Conclusion 
Electronics will continue to play 

a crucial role in the evolution of 
our future military capabilities. It 
has already given us spectacular 
advancement in performance at a 
continually decreasing cost. It has 
also provided astonishing improve­
ments in reliability. The accom­
plishments have been revolution­
ary and the promise of electronics 
in the future is still enormous. 

It is one of our great strengths. 
Whether we exploit its potential 
properly depends upon maintain­
ing the momentum we have built 
and developing innovative uses of 
the opportunities this momentum 
will provide . There is no greater 
challenge in technology today, 
and our success in meeting this 
challenge will affect our security 
into the twenty-first century. ■ 
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ELECTRONICS, PIVOT 
OF USAF'S TECHNOLOGICAL 

STRENGTH 
Avionics, electronic warfare, and 
command control and 
communications systems are the 
Air Force's principal users of 
electronics. The following article 
deals with new electronic tech­
nology under development by 
AFSC's Aeronautical Systems 
Division, and with the RDT&E and 
acquisition programs of AFSC's 
Electronic Systems Division. 

In a purely statistical context, the 
importance of electronics to the 
Air Force is electrifying: USAF's 

BY EDGAR ULSAMER, SENIOR EDITOR 

$14 billion worth of electronics 
represents about one-third the 
total value of its weapons and 
equipment inventory. In the last 
analysis, of course, without elec­
tronics the Air Force could neither 
fly nor fight. In order to see, to 
command, to communicate, to 
compute, to guide, to detect, and 
to do all the other jobs that com­
bine to make up the Air Force 
mission, electronic capability is 
quintessential. 

USAF's reliance on electronics 

-like that of the other services 
and of its potential adversaries­
is nearly total; the consensus 
among Air Force planners and 
managers is that this dependence 
will intensify sharply. The increas­
ing external threat and internal 
economic pressures resulting from 
rising personnel costs require 
weapon systems and equipment 
that are more efficient and can 
function more automatically, with 
less manpower and maintenance 
than past designs. 

A NEW ERA IN ELECTRONIC WARFARE 
USAF's dependence on electron­

ics is epitomized by the interrelated 
and, in terms of both operations 
and design, usually integrated 
areas of offensive avionics, de­
fensive avionics, and electronic 
warfare. Combined, these functions 
absorb about two-thirds of USAF's 
investment in electronics. The pur­
pose of offensive avionics, in sim­
plified terms, is to guide an air­
craft or missile to its destination 
and to deliver its weapons (or 
warhead) with maximum accuracy 
on targets that may be known in 
advance or that have to be de­
tected, tracked, designated, and 
homed in on. Conversely, defen­
sive avionics are designed to re­
duce or nullify counteraction by 
the enemy. 

Sitting astride both functions is . 
electronic warfare (EW), an omni­
bus term encompassing tactics 
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and hardware to safeguard the 
user's activities in the electromag­
netic spectrum while impeding 
those of the enemy. EW's three 
principal components are electron­
ic warfare support measures, elec­
tronic countermeasures (ECM), 
and electronic counter counter­
measures (ECCM). The support 
measures consist mainly of elec­
tronic intelligence (ELINT) and 
communications intelligence 
(COMINT). ECM seeks to blind, 
deceive, or overload the enemy's 
electromagnetic activities, while 
ECCM, in turn, combats the 
enemy's ECM. 

Much, but by no means all, of 
the Air Force's EW research and 
development and acquisition are 
carried out under the aegis of the 
Deputy for Aeronautical Equipment 
at AFSC's Aeronautical Systems 
Division. Air Force funding for EW 

systems in FY '77, not counting 
the substantial EW investments in 
the B-1 and F-15 programs, is 
expected to be close to $400 mil­
lion. 

Major Program Milestones 
Several major EW milestones 

should be reached this year, ac­
cording to Col. Francis P. Dube, 
who directs the Depi,Jty's EW pro­
grams. The decision to enter the 
F-4G Advanced Wild Weasel into 
production is expected to take 
place in the near future, perhaps 
as early as this summer. This pro­
gram consists of adding sophisti­
cated electronic warfare capabili­
ties to 116 F-4E aircraft at an 
estimated cost of about $250 mil­
lion. (See February '76 issue, p. 
27.) A follow-on to the F-105 Wild 
Weasel, the F-4G will detect 
ground-based threats to a pene-
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trating strike force, sort out the 
most acute dangers, and destroy 
or suppress them with ordnance 
ranging from the CBU Rockeye 
area weapon to various antiradia­
tion missiles. 

The F-4G's effectiveness would 
gain from, but is not dependent on, 
AGM-88 HARM, the high-speed 
antiradiation missile under devel­
opment by the US Navy for joint 
service use. This system probably 
will enter preproduction this year. 
Establishing compatibility, espe­
cially in the system's software, be­
tween the differing requirements 
of the two services is progressing 
well , according to Air Force 
sources. 

Closely linked to the F-4G in an 
operational sense is the Tactical 
Electronic Reconnaissance 
(TEREC) system, which is expected 
to enter production this year. Ba­
sically a modification of the RF-4C, 
TEREC locates and "fingerprints" 
threat radars for both peacetime 
and wartime ELINT. The system 
can be data-linked to ground sta­
tions to provide tactical air com­
manders real-time information 
about hostile radar systems, either 
from a standoff position or while 
penetrating with a strike force. 
TEREC is scheduled to complete 
flight testing this fall and , if sub­
sequently put into production, is to 
be deployed on eighteen RF-4Cs. 

"Smart" ECM Systems 
Possibly one of the most signifi­

cant EW advances this year could 
be a production decision on the 
new generation ALQ-131 ECM 
system, the first operational ECM 
pod representative of what USAF 
planners predict will grow into a 
wave of power-managed, "smart" 
electronic systems. The advan­
tages to the aircrew of the new 
ECM system, developed by West­
inghouse, are major and broad. 
Once the system has been turned 
on, the pi l'ot doesn 't have to make 
adjustments or worry about re­
sponding to threat radars; the 
ALQ-131 will be developed to do 
the countermeasures job without 
operator assistance. At the same 
time, the ALQ-131 indicates to the 
pilot its operating status, includ­
ing malfunctions, in various f re­
quency bands. A go/no-go indi-
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cator controlled by the system's 
self-test circuitry gives the pilot 
confidence that his ECM protec­
tion is working, autonomously and 
continuously. 

The concept of power manage­
ment in EW systems is of perva­
sive impact to both strategic and 
tactical weapon systems. (The B-1 
is to be equipped with a sophis­
ticated power-managed frequency 
surveillance/ECM system currently 
under development by the AIL 
Division of Cutler-Hammer in con­
junction with Northrop, Sedco, 
and Litton . A similar capability is 
being developed and produced 
for the F-15.) The need for such 
systems stems from the fact that 
aircraft penetrating the airspace 
of a technologically sophisticated 
enemy invariably are "outnum­
bered" in terms of ECM; they will 
be confronted by more air defense 
radars and SAMs than they have 
jammers, and the power driving 
the defender's sensors will far ex­
ceed the jamming power available 
to the penetrators. Power-man­
aged or " smart" ECM systems, 
according to Brig. Gen. G. K. Pat­
terson, ASD's Deputy for Aeronau-

tical Equipment, compensate for 
the brute-force advantage of the 
ground-based threats by focusing 
all available energy "against the 
most immediate threat rather than 
dissipating it all across the elec­
tromagnet ic landscape." 

Smart ECM systems diagnose 
threats as they are encountered, 
establish priorities for dealing with 
the most acute ones, adapt the 
jammers to the characteristics of 
the threat through an intricate se­
quence of actions controlled by an 
onboard computer system, and 
determine and start whatever spe­
cific jamming action-spot noise, 
cover pulse, inverse gain, etc.­
is most effective. The system op­
erates in a digital mode and-in 
the case of the B-1-uses "agile," 
or steerable, antennas to pump out 
jamming energy in a specific nar­
row bandwidth focused against a 
specific threat. 

The principle of smart ECM sys­
tems is simpler than its techn ical 
execution, which requires exten­
sive real-t ime data processing, 
considerable memory capacity to 
store information about various 
threat features, and a meticulous 

AS D's System Program Director tor the EF-111 A, Col. Larry McKenna (left), and 
Grumman test pilot Chuck Sewell prior to test flight in aircraft with radome mounted 
undernea th. 
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software structure. General Patter­
son described how a power man­
agement system might function 
against a SAM threat. After de­
tecting tracking energy emitted by 
a hostile radar, the ECM system 
either remains in a "wait-and-see" 
condition until it detects a com­
mand guidance signal steering the 
SAM in its direction or immedi­
ately starts jamming the tracking 
radar. The choice is mission pro­
grammable. "Throughout the pro­
cess, the system spares the pilot 
all information he doesn't need, 
so he can concentrate on doing 
his primary job." 

Operational Flexibility 
The ALQ-131 pod system, ac­

cording to Colonel Dube, offers 
" unprecedented flexibility" be­
cause its software is reprogram­
mable and its design modular. 

8-1 's FUR, built by Hughes, provides 
TV-like image of terrain day or night, 
in almost any weather condition. 
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Tactical air commanders will have 
the option to tailor its capability 
against known threats in the target 
area on a selective basis or pro­
vide it with enough flexibility to 
handle new threats as they are 
encountered. The addition of a 
ram air turbine generator makes 
it possible to operate the pod in­
dependent of aircraft power. 

With the ALQ-131 installed on 
the aircraft, "we have demon­
strated that we can put in a com­
pletely new software program in 
fifteen minutes," Colonel Dube 
told AIR FORCE Magazine. As­
suming that a production decision 
is made on schedule, present 
plans call for the acquisition of 
about 150 ALQ-131 systems within 
two years thereafter. The first 
using aircraft is to be the F-4, but 
the F-16, A-7, A-10, and possibly 
the F-15 and F-111 are also can­
didates. Also, where the F-15 is 
concerned, the ALQ-131 could 
complement the ALQ-135, an in­
ternally carried fully automatic and 
reprogrammable system that cov­
ers a different frequency range. 
Under certain circumstances, it 
would be beneficial to have the 
option of using one or the other 
system, he explained. 

Two areas of pervasive impor­
tance to all Air Force EW work, 
according to General Patterson, 
are simplification and standar­
dization of system software and al­
lowance for ECCM concurrent 
with the design of ECM systems. 
With the US selling a range of 
offensive systems, such as radars 
and missiles, to many countries, 
it is only prudent to assume that 
some of these systems might be 
used against the US forces . For 
that reason, system designers 
need to worry about effective ECM 
at the "same time that we develop 
the ECCM capabilities of these 
weapons," he said. 

Software continues to be the 
Air Force's largest single invest­
ment for all systems controlled by 
computers and processors. A 
major advance in controlling the 
software problem is creation of an 
EW Software Center at the Warner 
Robins Air Logistics Center in 
Georgia to exercise Air Force­
wide configuration control. Now in 
early development, the Center 

eventually will be staffed by some 
130 experts working closely with 
all user commands. 

Tactical Warning Systems 
Another area of the EW field 

marked by advance and innova­
tion this fiscal year involves a 
variety of warning systems, includ­
ing both infrared (IR) and radar 
designs. The Air Force plans to 
make source selections during 
FY '77 for a lightweight, low-cost 
IR warning system and a pulse 
Doppler tail warning system for 
the B-52 that may also be used on 
the F-15. The Doppler tail warn ­
ing system is in prototype state, 
with AIL and Westinghouse entries 
in competition. The IR system is 
to be used by helicopters and the 
C-130s. Also, the first ALE-40 
chaff/flare-dispensing system, an 
important new countermeasure to 
thwart IR and radar seekers, will 
come off the production line this 
summer and is to be used on F-4 
aircraft. For the time being, it will 
be operated manually by the pilot. 
Eventually, this equipment may 
also be installed on such aircraft 
as the A-10 and F-16 to supple­
ment the self-protection provided 
by ECM pods. 

The ALE-40 system, especially 
its flare-dispensing component, is 
also under consideration for a di­
rect tie-in with Doppler tail warn­
ing systems. " We plan on linking 
the radar tail warning system to 
an automatic flare dispenser on 
both the B-52 and F-15," accord­
ing to General Patterson. "Trip­
ping flares automatically in the 
case of a tail chase when the 
pilot 's hands are full and his re­
action time is limited can be in­
valuable. In the past, we have had 
problems with false alarms, but 
the new design includes a time de­
lay and an arrangement whereby 
the warning system 'votes' on 
whether there is an actual threat 
before IR countermeasures are 
activated .'' 

"Pyrophorics" is a project to 
improve current flare technology, 
which now is handicapped by the 
inadequacies of standard pyro­
technic devices. High-intensity, 
rapidly igniting flares that more 
closely match the IR spectrum of 
aircraft engine exhausts are un-

AIR FORCE Magazine / July 1976 



-

Mockup of 8-1's offensive avionics station shows multifunction displays for FLIR as well 
as alphanumeric data, with round screen below the display for forward-looking radar. 

TACK, a podded FUR (forward­
looking IR) sensor and laser des­
ignator for use on the F-4E and 
RF-4C, with an internally carried 
version for the F-111 . The sys­
tem 's distinguishing feature is that 
targets can be viewed on the FUR 
display in fine detail to make pos­
sible accurate designation by 
laser. Flyotf of competitive FUR 
systems began in May of this year. 
Completion of the F-4E/RF-4C 
flight test is expected by Novem­
ber 1976, to be followed by a pro­
duction decision a month later. 
PAVE TACK/F-111F testing will 
continue through December 1977. 
The use of the system on board 
the A-10 is under study and may 
lead to flight test toward the end 
of 1977, according to General 
Patterson. 

dergoing tests at Eglin AFB, Fla. 
Anoth'er warning system slated 

for production this year is the 
ALR-62 radar warning receiver 
that, along with the internally in­
stalled ALO-137 ECM repeater 
system, modernizes the F/FB-
111 s' EW capabilities. The ALQ-
137 provides threat warning, iden­
tification, and azimuth information, 
and permits frequency extension, 
digital processing, and software 
reprogramming. The ALQ-137 will 
provide full hemispheric coverage 
and power distribution. 

Other EW Systems 
One of USAF's potentially most 

important EW systems is the EF-
111 A Tactical Jamming Aircraft. a 
high-performance replacement for 
the EB-66 that provided jamming 
support during the Southeast Asian 
war. Now about halfway through 
its thirty-eight-month prototype de­
velopment phase, this program 
entails the modification of F-111 A 
aircraft in USAF's inventory to 
perform penetration, close sup­
port, and standoff jamming with 
an improved version of the ALQ-99 
jamming subsystem designed for 
the US Navy's EA-6B. Two proto­
types are being developed by 
Grumman Aerospace Corp. as 
part of this $117 million RDT&E 
program. The updated jamming 
subsystem is carried internally 
and was modified to provide "fre­
quency agility" to cope with a 
broad range of existing and pro­
jected EW threats. 

An important ancillary role of 
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the EF-111 A is training tactical 
aircrews in ECCM operations, 
where effectiveness is largely de­
pendent on the skills and exper­
tise of the user. By replicating the 
effects of hostile ECM, the EF-
111 A will serve as a unique train­
ing tool for aircrews without com­
bat experience in jammed air­
space. 

Under the heading of improved 
tactical bombing, the Air Force 
is pursuing several projects to 
achieve an around-the-clock ad­
verse weather attack capability 
and to extend the so-called smart 
weapons technology into new 
fields. A pivotal effort is PAVE 

PAVE SPIKE, an Air Force pro­
gram of high potential payoff in 
battlefield interdiction, involves de­
veloping a laser-guided attack 
capability for the F-4 and such 
single-seat aircraft as the A-10, 
F-15, and F-16. When integrated 
with the F-4's avionics, PAVE 
SPIKE, using common optics for 
both its TV and laser components, 
permits laser designated ordnance 
delivery by either the designating 
or other aircraft. The weapon sys­
tem operator acquires and tracks 
targets on his videoscope and 
designates them with a modified 

F-4G Wild Weasel, shown here at McDonnell Douglas facility, is currently in flight 
test. Pod under the nose and pod on the top of tail are added to standard F-4E. 
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radar hand control. The Air Force 
is buying 156 systems, with deliv­
ery to be completed by the end 
of this year. 

A third system to improve 
USAF's tactical bombing capabil­
ity is PAVE PENNY, a miniaturized 
laser search-and -track system that 
can be used by day or night to 
pick up targets illuminated by 
either an airborne or ground­
based forward air controller. The 
A-1 O close air support aircraft is 
the principal candidate for this 
system. The system's designator 
gives the pi lot a headup display 
and can be integ rated with the 
aircraft's weapons release system 
or used to cue other types of 
guided weapons. 

An area of EW still in a forma­
tive state is the development of 
countermeasures other than cam­
ouflage against electro-optical 
weapons. The basic objective is 
to deny the enemy use of his TV 
and other electro0 optical trackers 
by saturating his sensors, possibly 
with laser energy. Even less fully 
defined are means of combating 
future laser weapons except for 
the obvious initial requirement for 
detectors that warn USAF aircraft 
before they come within the effec­
tive range of such weapons. 

Another electronics effort in an 
early exploratory stale is the RF-X 
project , centered on the develop­
ment of a sophisticated avionics 
package for an advanced recce/ 
strike fighter that might be re­
quired a decade hence, General 
Patterson told AIR FORCE Maga­
zine. Known as the all-weather 
tactical strike system (AWTSS), 
this research project is keyed 
toward comprehensive advances 
in radar technology such as syn­
thetic aperture systems to achieve 
a multimode capability, and "to 
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tie the entire battlefield together 
in terms of C3 ," he said. The F-15 
is among the leading candidates 
for the RF-X mission, he added . 
AWTSS also might be used in 
such single-seat aircraft as the 
F-16 and A-10, to give them 
comprehensive day/night/weather 
capabilities , according to General 
Patterson. 

New Avionics Programs 
Boeing-Wichita, under Air Force 

contract, is studying possible sys­
tems architectures of new low­
cost, highly reliable avionics for 
large aircraft, especially the B-52 
and KC-135 fleets, according to 
General Patterson . While there 
now is no stated requirement for 
such a system aboard the B-1, it 
could be incorporated into the 
proposed new bomber's offensive 
avionics package later on . Upon 
com pletion of this study, the Air 
Force plans to formulate the spec­
ificati ons for a prototype system 
tailored principally to the B-52G/H 
bomber fleet. Prototype flight test­
ing might begin within about two 
years . 

There are several reasons for 
this avionics improvement pro­
gram that is to be retrofitted to all 
B-52Gs and Hs by the mid-1980s, 
according to General Patterson. 
The offensive avionics and navi­
gation systems of the 8-52 were 
designed in the early 1950s and, 
with the exception of minor 
changes, have been in operation 
ever since. The absence of mod­
ern avionics systems limits the 
potential of the 8-52, which re­
mains structurally sound and will 
be in USAF's inventory into the 
1990s. The update program will 
yield greater navigational accu­
racy, more effective use of the nu­
clear-armed SRAM missile (whose 
inherent high accuracy is reduced 
because 8-52 systems can't pro­
vide enough precise position in­
formation at the time of launch), 
and lower operating costs through 
increased maintainability and re­
liab ility. If, as the Air Force plans, 
the new avionics are used also by 
the KC-135 tankers, aerial refuel­
ing rendezvousing will be facili­
tated . Crew work load aboard 
all using aircraft could be reduced, 
with a cut in crew size poss i-

ble. USAF's proposed Advanced 
Tanker/Cargo Aircraft (ATCA) is 
another candidate for this system. 

Potentially the most innovative 
avionics program of the Air Force 
is DAIS, the Digital Avionics In­
formation System under develop­
ment by Hughes Aircraft Co., 
Westinghouse Electric Corp., IBM 
Corp., and Intermetrics, Inc., of 
Cambridge, Mass. DAIS organizes 
all aircraft avionics functions, 
from navigation to stores manage­
ment and weapons delivery, 
around common computer mod­
ules that handle information from 
the various sensors, make compu­
tations, and display necessary in­
formati on to the pilot at one cen­
tral location . All information is 
handled in digital form and trans­
ferred within the aircraft over a 
common multiplex "bus." Man­
aged by the Air Force Avionics 
Laboratory, DAIS is to enter 
limited hardware demonstration by 
the end of 1977. The system's 
revolutionary aspects are reduced 
crew work load, high-performance 
avion ics at much lower cost, and 
easy linkup with other digital sys­
tems to share vital combat infor­
mation, from ground threats to 
target designation . 

USAF's surging concern with 
avionics capability, according to 
Colonel Dube, creates new chal­
lenges for electronic systems de­
signers: "The Southeast Asian and 
Yorn Kippur wars brought EW into 
its own. We must sustain this 
momentum toward EW credibility 
by turning over to the operating 
commands not only systems that 
do the job but that are also reli­
able and maintainable, even 
though the requirem ent for ever­
increasing sophistication makes 
that difficult. The first order of 
business is to get away from the 
Southeast Asian war syndrome of 
building EW systems in a hurry. 
Our emphasis now must be on re­
liability, maintainability, lower life­
cycle costs, and standardization." 
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AFSC'S ELECTRONIC SYSTEMS DIVISION (ESD) 

ESD, the Air Force Systems 
Command's Electronic Systems 
Division at Hanscom AFB, Mass., 
is a thriving, booming business, 
with an annual budget of about 
$2 billion. Its charter extends from 
planning, developing, and acquir­
ing USAF's command control and 
communications (C 3) systems to 
pioneering research in electronics 
technology that can boost the cost­
effectiveness of future weapon 
systems. 

There is palpable evidence of 
ESD's growing importance as 
USAF's focal point for the devel­
opment and acquisition of com­
mand control and communica­
tions systems. Its commander and 
vice ·commander have been ele­
vated to three-star and two-star 
rank respectively. The Rome, N. Y., 

ESD Commander Lt. Gen. W. L. Creech 
strives for affordability, reliability, and 
survivability in USAF's electronic 
systems. 
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Air Development Center, which 
absorbed a portion of the de­
funct Cambridge Research Labo­
ratory-renamed Deputate for 
Electronics Technology-now re­
ports to the ESD commander. The 
result, Lt. Gen . W. L. Creech, ESD 
Commander, told AIR FORCE 
Magazine, is "that we became a 
product division with our own re­
search organization, giving us the 
advantage of moving programs 
from initial R&D through to opera­
tional systems in the field." 

ESD's prime focus is on devel­
oping and providing the Air Force 
and other DoD users with elec­
tronic systems that are affordable 
and reliable, traits that, taken sep­
arately, modern technology can 
furnish readily but are hard to 
come by in combination, accord­
ing to General Creech. The elec­
tronics in USAF's space systems 
have proved their broad reliability, 
including the ability to function 
unattended for years, to incorpo­
rate survivability and jam resis­
tance, and, in some cases, even 
to be "self-healing." This kind of 
reliability, however, is expensive, 
often prohibitively so. 

Affordability, in ESD's lexicon, 
means maximum reliability at mini­
mum life-cycle cost, a goal attain­
able only through concerted efforts 
by USAF and industry, including 
providing incentives to industry 
through such devices as RIW (re­
liability improvement warranties, 
developed by the commercial avia­
tion community). Industry, General 
Creech conceded, is guarded in 
its reaction to RIWs for govern­
ment contracts "because they 
haven't yet worked out the ramifi­
cations of applying this new ap­
proach to military systems, where 
both the market dynamics and 
the numbers are far more limited 
than in the commercial field ." 
ESD, through a special, dedicated 
branch of Rome Air Development 
Center, is pursuing the develop­
ment of reliable, low-cost elec­
tronics, and "cataloging poten-

tially promising technologies to 
foster and encourage emphasis by 
industry on this vital area," the 
ESD Commander told AIR FORCE 
Magazine. 

Among promising techniques to 
provide highly reliable, economi­
cal electronics are fiber optics, in 
General Creech's view. This tech­
nique exploits the inherent advan­
tages of laser communications­
the ability to transmit information 
at a thousand times the rate of 
conventional means without the 
normally associated penalties of 
only line-of-sight transm ission and 
atmospheric or other interference. 
Compared to transmitting informa­
tion by wire, fiber optics offer 
sharp weight reduction, much 
lower cost, the option of high in­
vulnerability through redundancy, 
and markedly improved reliability. 
The underlying principle is that 
light waves, which normally travel 
in straight lines, may be trans­
mitted through glass rods (called 
fiber optics), even though the rods 
are curved or twisted. Widespread 
use of fiber optics may be several 
years away because of the diffi­
culty of mass producing "pure" 
glass fibers. Even minute impuri­
ties can cause severe energy loss. 

A second key area of concern 
to USAF's electronic systems de­
signers centers on reducing the 
number of people required to per­
form USAF's mission, General 
Creech said. Involved is the 
two-fold task of designing new 
systems that require few if any 
operators (such as closed-loop 
or unattended systems) and of 
performing routine jobs electroni­
cally. Again, reliability and afford­
ability are of overriding impor­
tance. 

An important ESD program typ­
ifies the command's "labor-sav­
ing" efforts . The 485L Tactical Air 
Control Centers (TACC) automa­
tion program, under test at Langley 
AFB, Va., replaces batteries of hu­
man plotters operating with ear­
phones, manual files, and displays, 
and requiring up to thirty min­
utes to prepare mission reports 
and reaction orders. The TACC 
computer-controlled group display 
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operated by one person can do 
the same job in less than a minute. 
Mission reports can now be trans­
mitted rapidly to other tactical air 
control elements via digital data 
links. 

The increasing trend toward 
computer networks and time­
sharing on large general-purpose 
computers is posing a security 
problem of major concern to the 
Defense Department and the Air 
Force. Means to secure infor­
mation available in such networks 
are being developed by ESD and 
its contractors, General Creech 
told AIR FORCE Magazine. The 
magnitude of the problem is 
being demonstrated graphically 
by ESD's "tiger team," officers 
from the Command and Man­
agement Systems Deputate and 
MITRE computer experts, who 
have broken several allegedly se­
cure computer programs. Com­
puter security is not confined to 
the military; it also involves un­
authorized access to commercial 
computer systems leading to 
losses by financial institutions ,that 
amount to many millions of dollars. 

Far more consequential would 
be unauthorized, hostile access 
to such national c a systems 
as the Strategic Air Command 
Total Information Network, Air 
Force Satellite Communications 
(AFSATCOM II), and the E-4 air­
borne command post, under de­
velopment by ESD. In 1971, the 
command started work on a multi­
level security system that even­
tually will process simultaneously 
several levels of information­
from unclassified to top secret­
and regulate access correspond­
ingly and in consonance with Air 
Force security standards. An im­
portant first step toward this goal 
is the development of secure mili­
tary minicomputers by Honeywell, 
under ESD contract, for potential 
use in c a systems, as well as a 
device called "security kernel," a 
combination of hardware and soft­
ware to control access to informa­
tion within a computer system. 
The latter was developed by ESD 
in conjunction with the MITRE 
Corporation and is expected to 
complete its test and verification 
cycle late this year. 
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The E-4 Airborne 
Command Post 

One of ESD's most important 
ca programs is the E-4 airborne 
command post fleet of modified 
Boeing 747 aircraft that provide 
the National Command Authorities 
(NCA) and Strategic Air Command 
with a highly survivable command 
and control system. Restructured 
last year because of rising costs, 
the R&D phase of the program 
was slowed down, programmed 
size of the E-4 fleet reduced from 
seven to six aircraft, and opera­
tional responsibility for all aircraft 
assigned to SAC. Andrews AFB, 
Md., serves as the forward operat­
ing base of those E-4s assigned 
to the NCA as National Emer­
gency Airborne Command Posts 
(NEACPs), with Hq. SAC acting as 
the single manager for these as 
well as its own E-4 aircraft. 

The E-4 is being developed in 
stages, beginning with three "A'; 
models that are in the operational 
inventory and serve as interim 
NEACPs. These aircraft incorpo­
rate the c-~ packages removed from 
phased-out EC-135s. E-Systems 
was the prime contractor for this 
part of the E-4 program. Com­
pared to EC0 135s, the E-4s have 
substantially increased communi­
cations capability, enhanced hard­
ness, increased endurance, and 
have a much larger battle staff 
area. The final E-4s, designated 
as E-4Bs, will be equipped with 
both SHF (super high frequency) 
and UHF (ultra high frequency) 
communications equipment to pro­
vide secure voice and data com­
munications via the satellites of 
the Defense Communications Sys­
tem, and to maintain survivable 
communications with the nation's 
nuclear forces. The aircraft should 
have a useful life of about twenty­
five years, according to DoD, and 
during that period "we anticipate 
modification and modernization as 
new technology needed to sup­
port our national policy becomes 
available." 

Experience gained from the op­
eration of the three interim NEACP 
E-4s is reflected in the design of 
an advanced ca package that is 
being developed and installed on 
a fourth test-bed aircraft. The first 
fully equipped E-48 is expected to 
become operational late in 1979. 
In the following year, two addi­
tional 747s are to be purchased. 
These aircraft and the three that 
now serve as interim NEACPs will 
then be equipped with the ad­
vanced c a package, which should 
be completed by 1983. All aircraft 
are being modified for air-to-air 
refueling . Total cost of the pro­
gram up to 1983 is expected to 
be about $880 million. Boeing is 
the prime contractor for the E-48. 
A follow-on phase of the E-4 pro­
gram that includes even more so­
ph isticated equipment emphasiz­
ing automatic data processing has 
been "reassessed ahd slowed in 
keeping with congressional guid­
ance," according to DoD's con­
gressional testimony. 

Composition and scope of the 
E-4's automatic data processing 
equipment (ADP)-essentially de­
termined by the nature of onboard 
computer systems and the asso­
ciated data storage, and its link 
to WWMCCS, the World Wide Mili­
tary Command and Control Sys­
tem-have been under study by 
the Defense Department and the 
NCA for several years. Among the 
questions that remain unanswered , 
General Creech said, is the primal 
issue of ''What do we want from 
the machine on the airplane? The 
automatic data-processing alter­
natives being studied range from 
basic to complex approaches. The 
simplest and least costly ap­
proach would allow individual 
E-48 battle staff members to re­
ceive data through communica­
tions and to view them on remote 
display devices mounted on their 
work consoles . This data could 
then be stored in the E-48 on­
board computer for retrieval and 
use, as needed. This boils down 
to an automated way of keeping 
your onboard file .". 

The more complex approach 
involves integrating the communi­
cations processor with a separate 
data processor. This arrangement, 
in addition to performing the func-
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tions of the simpler system, would 
allow direct update of the on board 
ADP data base through computer 
netting and have sufficient capac­
ity and capability to permit suc­
cessful independent accomplish­
ment of critical operations if ac­
cess were lost tci data in the 
ground computers, he said. 

"Our key concern in shaping 
the E-4's ADP system, just as in 
the case of all C3 systems," is to 
achieve a degree of survivability 
that will prevent command control 
from becoming the Achilles' heel 
of national deterrence, the ESD 
Commander said. 

SAC's New Survivable 
C3 System 

Tied to the E-4's other role as 
SAC's new "Looking Glass" flying 
command post is another major 
ESD development, the $270 mil-

lion Strategic Air Command Auto­
mated Total Information Network 
(SATIN IV). By the early 1980s, it 
will replace the communications 
portion of the 465L C3 system, 
which is based on technology of 
the 1950s, according to General 
Creech. In a planning state since 
1968, SATIN IV now is in source 
selection, with the winning con­
tractor to be named within two 
months. (The Air Force will nei­
ther confirm nor deny unofficial 
reports that the competitors who 
answered USAF's requests for 
proposals are Boeing, ITT, GTE 
Sylvania, and Computer Sciences.) 

The purpose of SATIN IV, 
according to Col. Wesley D. 
Woodruff, Program Director, is to 
furnish, under transattack and 
postattack conditions, "highly re­
sponsive, functionally survivable, 
and secure communications" be-

ESD's transportable, computer-controlled display consoles and area viewing screen, 
enclosed in inflatable shelters, will facilitate tactical aircraft control. 
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tween CINCSAC, the NCA, and 
SAC missile and bomber/tanker 
command posts. In effect, SATIN 
IV functions as a vital subsystem 
of WWMCCS, with near real-time 
access to the latter's computers. 

SATIN IV consists of five prin­
cipal nodes, or subnet communi­
cations processors, located at four 
principal SAC bases (Offutt, 
March, Barksdale, and Grand 
Forks) and the alternate National 
Military Command Center at Ft. 
Ritchie, Md. Two other categories 
of nodes will have less equipment 
and capability. One category in­
cludes all SAC missile and 
bomber/tanker command posts 
and another involves the ICBM 
Launch Control Centers. The lat­
ter include sixteen key tie-ins with 
the Minuteman Ill's Command 
Data Buffer system, which permits 
rapid change in target assign­
ments. SATIN IV can act as a 
damage-assessment system since 
terminals that drop out can be 
presumed destroyed. 

SATIN IV will be deployed in 
hardened sites and have protec­
tion against electromagnetic pulse 
(EMP, generated by the detona­
tion of nuclear weapons) built into 
its computers, communications 
terminals, printers, displays, and 
other ancillary systems. The equip­
ment hardness standards match 
those of the Minuteman capsule, 
except for the landline communi­
cations subnets that work through 
DoD's AUTOVON system whose 
enormous redundancy automati­
cally provides a high degree of 
survivability. SATIN IV's linkages 
with the E-4, while planned in 
principle, can't be developed fully 
until the latter's ADP features are 
decided upon. 

Air Force Satellite 
Communications 

ESD's long-term efforts include 
the two-phased design and devel­
opment of Air Force Satellite Com­
munications, known as AFSAT­
COM I and II, that are being 
carried out in concert with 
SAMSO. AFSATCOM I is a $700 
million program to provide the Na­
tional Command Authorities effi-
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cient, rapid command and control 
of SIOP (Single Integrated Op­
erational Plan) forces through 
satellite-based UHF communica­
tions capable of operating at a 
rate of 100 recorded words per 
minute. The three principal con­
tractors are TRW, Hughes, and 
Rockwell. The space segment of 
the system will be deployed on 
host satellites in equatorial , polar, 
and other orbits. ESD's specific 
task is to develop airborne ter­
minals for B-52, EC-135, C-141 , 
FB-111, and E-4B aircraft, as well 
as ground-based terminals for the 
Strategic Air Command, Air Force 
Communications Service, and 
USAF Security Service. 

Revolutionary improvements to 
this system in the 1980s will be 
provided by AFSATCOM II and 111, 
which will make maximum use of 
existing terminal hardware, but 
make the system more jam resis­
tant and survivable. AFSATCOM 
ll's basic concept formulation is 
to be completed in about eighteen 
months. Two specific phases will 
be involved in this development 
program, according to Col. (Brig. 
Gen . selectee) J. T. Buck, ESD's 
Deputy for Control and Communi­
cations Systems. One is con· 
cerned with protection against 
ECM, while the second step is 
keyed to physically surviving a 
nuclear attack. AFSATCOM ll's key 
contractors are Lincoln Labora­
tory, TRW, and Rockwell; its cost 
should be about $1 billion . 

AFSATCOM II took a big step 
forward this year when two ad­
vanced satellites were launched to 
demonstrate the feasibility of sat­
el I ite-to-satel I ite communications 
and communications with sub­
marines, as well as to conduct var­
ious classified experiments. The 
two satellites, known as LES-8 
and LES-9, for Lincoln Experi­
mental Satellites, were placed in 
"near-geosynchronous orbit" in 
the spring of 1976, and have dem­
onstrated that through interlinking 
they can provide jam-resistant 
communications among terminals 
located anywhere in an area cov­
ering more than three-fourths of 
the earth. Three-axis stabilization 
systems keep one end of each 
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GEODSS, the ground electro-optical deep space surveillance system developed by 
ESD and MIT's Lincoln Laboratory, processes photos in a split second, subtracts 
nonmoving star backgrounds, and pinpoints the remaining light speck on the screen 
as a satellite. 

satellite pointed at the earth and 
a crosslink antenna system pointed 
at the other satell ite . The orienta­
tion of the satell ite is maintained 
by a momentum wheel that oper­
ates like a big gyroscope and in 
concert with attitude control 
thrusters. 

LES-8 and LES-9 are designed 
to work in conjunction with small, 
mobile terminals as well as trans­
portable or fixed ground terminals. 
The two satellites' jam-resistant 
communications involve up-links 
and down-links in the "K" and 
military UHF bands. LES-8 and 
LES-9 incorporate and test tech­
niques that help satellites survive 
and continue dependable opera­
tion in a hostile environment. 
Electric power is provided by so­
phisticated radio isotope thermo­
electric generators rather than by 
solar panels and solar cells that 
are highly susceptible to EMP dam­
age. In addition , all components 
are shielded against radiation 
damage. All signal -processing cir­
cuits res ist electronic jamming . 

AFSATCOM ll 's prototype term i­
nals on the ground, in the air, and 
at sea are being developed by the 
Air Force and the US Navy. The 
orbits of the two sate II ites are ar­
ranged to keep them in a figure­
eight pattern between the Tropic 
of Cancer and the Trop ic of Capri­
corn, with LES-8 standing oH the 
west coast of South America and 
LES-9 off the west coast of Africa. 

GEODSS' telescope at White Sands 
Missile Range, N. M., is powerful 
enough to peer more than 20,000 miles 
in to space. 
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WE PAWS Attack Assessment 
:d Warning System 
On April 12, 1976, when a con-
1ct was awarded to the Raytheon 
). of Wayland, Mass., ESD for­
:i,lly launched the development 
d acquisition of a phased-array 
dar warning system to detect 
a-launched ballistic missile 
LBM) attacks on the United 
ates. The system Raytheon is 

design, fabricate, and test is 
WE PAWS, a high-priority addi­
>n to the National Command 
Jthorities' WWMCCS. According 
Col. H. J. Mcloud, Jr., of ESD's 

:lplJtate for Surveillance and Nav­
atlon Systems, there will be 
tes at Otis AFB, Mass., and 
~ale AFB, Calif. Each site in-
'des a prime dual-faced facility, 
-''e 105 feet high and with a 

clock-like front containing 
, 3,600 antenna elements 

generate a search beam with 
l'ange of up to 3,000 miles. Ac­

.ally the system's range is "far 
reater, once we have locked on, 
ut does not extend to geosyn-
1ronous orbit [22,300 miles]," ac­
Jrding to Colonel McLoud. PAVE 
AWS thus provides space track-
1g capabi lity in addition to its pri-
1ary function of furnishing long­
mge detection and warning of 
LBM attacks and raid charac­
~rization to the North American 
.ir Defense Command's Chey­
nne Mountain complex, the Stra-
3gic Air Command, and the Na­
anal Command Authorities. 

IBM is the PAVE PAWS soft-
1are developer. The system will 
,e able to detect SLBM attacks 
,n the US regardless of the tra­
:ictories of the reentry vehicles 
lofted, depressed, or minimum 
mergy) because one way or 
mother they have to come through 
'AVE PAW's radar fan . The new 
;ystem, whose IOC (initial operat­
ng capability) date has not been 
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released publicly, will replace the 
seven AN/ FSS-7 sites of the 
limited-range 474N system. 

PAVE PAWS relies solely on 
solid-state construction. Its thou­
sands of radiating elements are 
steered electronically by a so­
phisticated computer. Like other 
national warning systems, PAVE 
PAWS will be linked to DoD's new 
Warning Information Correlation 
program to assure the clearest 
possible attack assessment in­
formation for the NCA, according 
to Pentagon spokesmen. 

COBRA DANE, scheduled to 
achieve operational status late this 
year, is designed to monitor and 
evaluate Soviet ballistic missile 
firings into the Pacific area as well 
as to provide space surveillance. 
This ESD program uses phased­
array radar coupled with traveling 
wave tube/power divider tech­
nology. Located at Shemya Island, 
Alaska, COBRA DANE was de­
signed in 1973 and, technologi­
cally, is not as advanced as the 
newer PAVE PAWS all-sol id-state 
system. 

Another important ESD surveil­
lance program is GEODSS, or 
Ground Electro-Optical Deep 
Space Surveillance system, which 
probes the skies for distant earth 
satel lites at geosynchronous and 
possibly even higher altitudes. A 
prototype of GEODSS was devel­
oped by MIT's Lincoln Laboratory, 
which also operates the Experi­
mental Test Site at the White 
Sands Missile Test Range in New 
Mexico. Eventually, GEODSS is to 
consist of five sites to provide 
worldwide space surveillance and 
augment the Aerospace Defense 
Command 's SPACETRACK cov­
erage. 

The White Sands facility has 
demonstrated already that it can 
"see objects in geosynchronous 
orbit with the degree of clarity and 
resolution required by military 
users,", according to Colonel 
Mcloud. GEODSS consists of 
two sophisticated telescopes-a 
thirty-one-inch surveillance and a 
fourteen-inch tracking scope op­
erating in tandem, associated elec­
tro-optics, a TV camera, a digital 
computer, and anci llary electronic 
and communications equipment. 
The GEODSS computer permits 

instant analysis and initial screen­
ing, and sounds an alarm upon 
detecting unknown objects. Its 
telescope spots space objects 
10,000 times dimmer than the 
human eye can see, in one of two 
ways, according to Colonel Mc­
Loud: "We use a moving target 
indicator as a means for eliminat­
ing the star field by moving the 
telescopes at a rate corresponding 
to the movement of the stars, thus 
causing objects other than stars 
to stand out. The other option is 
to move the telescopes at a rate 
equal to that of the targets, in 
which case the conditions are re­
versed. Either way, we obtain the 
capability needed to detect man­
made orbiting objects in the 
night sky." Augmenting GEODSS 
through low-altitude surveillance 
may be the SEEK SAIL radar, 
whose development DoD expects 
to initiate in the near future. 

A step beyond these space sur­
veillance systems is a family of 
new technologies of far greater 
capability than the current radar 
and electro-optical systems. The 
latter were characterized by Dr. 
George H. Heilmeier, Director of 
the Defense Advanced Research 
Projects Agency, as being able to 
"only marginally improve the abil­
ity of US space tracking systems 
to perform search at reasonable 
cost." Under active test, and re­
cently transferred from DARPA to 
the Air Force, is a new data-pro­
cessing technique that produces 
dimensionalized line drawings of 
satellites to permit more precise 
assessments of their military pur­
pose. Also, according to Dr. Heil­
meier, "we are developing the 
data base for microwave, milli­
meter, and laser radars that will 
significantly extend the range and 
information content of the satellite 
images. " CCD (charge-coupled 
devices-a potentially revolution­
ary solid-state technique that 
vastly increases data density rates 
over current large-scale integrated 
circuit designs) readout and pro­
cessing promise broad and signifi-

55 



cant improvements in space ob­
ject detection and identification, 
he told Congress. Further, DoD 
and USAF are pursuing develop­
ment of spaceborne sensors, such 
as long-wave infrared (LWIR), to 
provide rapid surveillance cover­
age without the military vulner­
ability of ground-based systems 
located at foreign bases, accord­
ing to DoD spokesmen. 

The CONUS OTH-B Radar 
One of the dimensionally larg­

est programs under development 
by ESD is the CONUS OTH-B 
prototype radar near Moscow, 
Me., with a 2,500-foot transmitter 
antenna and a receiver antenna 
more than a mile long. The 
OTH-B's prototype radar is being 
developed by General Electric of 
Syracuse, N. Y. Only site clearing 
has taken place for this system 
that could provide all-altitude 
warning against ai rcraft over a 
range of about 2,000 miles. De­
ployment will depend on how se­
vere the Soviet bomber threat may 
become in the next decade, and 
on how well technical problems 
such as ionospheric disturbances 
and data handling of the large 
volume of air traffic over the North 
Atlantic can be solved. Testing of 
systems hardware is to begin at 
the Maine site during FY '78. If 
deployed, the OTH-B program 
would include development of a 
second facility on the West Coast. 

Closer-in airspace surveillance 
will be the job of the Joint Surveil­
lance System (JSS) that is to re­
place the current SAGE/BUIC 
System and perform the peace­
time air sovereignty mission in 
concert with NORAD, the Federal 
Aviation Admin istration, Canadian 
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Forces, and the Alaskan Air Com­
mand. JSS will consist of forty­
three FAA and five military long­
range radars in the CONUS. These 
radars are currently in use but 
are to be upgraded by adding a 
height-finder capability and com­
mon dig itizers to provide stan­
dardized air traffic information to 
four regional operations control 
centers (ROCCs). In addition, 
there will be one ROCC in Alaska 
and two in Canada. Annual oper­
ating cost of the completed sys­
tem could be $100 million less 
than the SAGE/ BUIC system. 

One of the forty-eight radars 
will be the SEEK SKYHOOK aero­
stat-based look-down radar to be 
deployed in the Florida Keys. 
Looking down from a balloon 
perch several thousand feet up, 
this radar system will be able to 
detect low-flying aircraft more 
than one hundred miles away to 

ESD 's Deputy for E-3A , Maj. Gen. 
L. A Skantze, stresses AWACS's 
potential as a " force multiplier." 

provide coverage of the Cari l 
bean, including Cuba. Reques 
for Proposals to industry for th 
system, which probably will co 
sist of three balloons, are to I 
issued this summer. 

The E-3A AWACS 
The E-3A AWACS, a modifie 

707-320B aircraft topped by 
thirty-foot rotodome and combir 
ing advanced radar, compute 
and communications technologi€ 
is "our No. 1 general-purpo~ 
forces priority," according l 
USAF Chief of Staff Gen. Davi 
C. Jones. In addition, AWACS w 
play an important role in CONU 
air defense, permitting a sizabl 
cut in the number of JSS grou 
stations that otherwise would r· 
been required , according to E=' 
Deputy for E-3A, Maj. Gen. 
Skantze. ' 

With final approval of the 
'77 budget, total appropriat 
funds will provide for the acquis 
tion of the first twenty-five E-3 
aircraft (nineteen aircraft ful 
funded and an additional six cm 
ered by long-lead-time monie 
toward the FY '78 budget) . A 
though the USAF-approved pr< 
gram, calling for a total US fore 
size of thirty-four E-3As, is buc 
geted in the DoD f.ive~year defens 
plan, the actual US acquisition wi 
depend on further assessments < 
changing requirements and pm 
sible purchase of the system t 
NATO. A recent letter of offer b 
DoD to NATO set forth the optiol 
to buy between twenty and thirty 
two aircraft at a cost that may b1 
"upwards of $2.3 billion in Jun, 
1976 dollars," General Skantz< 
told AIR FORCE Magazine. Thi 
NATO Defense Ministers are ex 
pected to act on the offer earl: 
this summer and subsequently tl 
request specific proposals for off 
set arrangements, he added. 

The offset would approximat< 
twenty-five percent of the tota 
purchase value and could con 
sist of collaboration (such as us< 
of European engines), coproduc 
tion , or shared depot operations 
Unit procurement cost of th~ 
NATO AWACS under the offe1 
would be on the order of $7( 
million , which includes a four per­
cent R&D surcharge in additior 
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TAC Working Towird E•3A's Joint Service lnleroperablllly 

Asked by AIR FORCE Magazine abotJt the E-3A's "Interoperability," Gen. Robert J. 
Dixon, whose Tactical Air Command Is the principal user of AWACS, said: 

In preliminary tests with the Arrny's TS0-73 Mlssfle Minder System In Fleilda 
In 1974, the E-3A ('AWA.CS' demonstrated a potential to Increase SAM surviv­
ability. We are- new working with the us Army Tt-alr:ilng and Dectrlne Command 
1.e ldenlj(Y techhtcal lnterfaQes between the E-3A an<:! Army systems. Once the 
teehnlcal lnterfaees· have been identified, further joint tesnng WIii take place o 
ensure that SAM-0 has intero~e(ablllty with 11:\e AWACS. Further, we wlli be 
working tog.ether to ensure that the required SAM-D Joint Ser.vice rntero~eraallity 
In the overall theater air defense syslem Is act,Jeved. 

to the unit procurement cost that 
USAF is paying for its own air­
craft. With between eighty and 
ninety percent of the program"s 
R&D costs already sunk, "the US 
government could not justify offer­
ing the aircraft at full unit pro­
gram cost [including the prorated 
share of the R&D investment] to 
NATO," General Skantze said . 

The program's DT&E (Develop­
mental Test and Evaluation) is 
progressing well and flight-test will 
be completed by the end of this 
year, with delivery of the first 
production aircraft scheduled for 
March 1977, and initial opera­
tional capability for September 
1977. 

The system's operational scope 
is evolving beyond the original 
mission as a result of recent dem­
onstrations and current "interop­
erability studies" involving the US 
Navy and US Army, according to 
the E-3A Program Director. These 
missions will include marit ime sur­
veillance and close links with the 
Army's new SAM-0 air defense 
system, especially in the NATO 
area. During the AWACS demon-

, stration trip to Europe in April 
1975, both the maritime surveil­
lance and AWACS / Army HAWK 
interoperability were demonstrated 
convincingly. AWACS can detect, 
track, and direct a SAM launch 
against hostile aircraft while the 
ground-based system's radar re­
mains quiet and, therefore, pro-
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tected from antiradiation weapons. 
Recent studies of the E-3A's 

relative vulnerability and effective­
ness as a "force multiplier" pro­
duced startling results. Based on 
tests and extensive computer 
studies, it was found that in a 
NATO war environment between 
sixty and 100 Warsaw Pact fight­
ers would have to be expended in 
order to bring down one AWACS. 
According to these studies AWACS 
would boost the kill ratio of friendly 
fighters by a factor of three. 

Closely linked to AWACS but 
not a part of its development is 
another major ESD R&D program, 
the Joint Tactical Information and 
Distribution System, or JTIDS (see 
p. 44, July '75 issue). Centered on 
digital data transmission by means 
of TOMA (time division multiple 
access) over jam-resistant broad 
bandwidths, JTIDS can provide 
secure digital communications for 
aircraft, ships, and ground sites, 
as well as some navigational ca­
pability. Principal information cate­
gories include such tactical data 
as aircraft tracks and SAM posi­
tions, and navigation data, includ­
ing relative position and command 
guidance. The JTIDS development 
program is expected to cost $267 
million. Hughes, ITT, and Singer­
Kearfott are the key contractors. 

JTIDS, according to Colonel 
Buck, could lead "to a change in 
the natu re of air war involving 
a more cohesive, highly auto­
mated and jam-resistant battle 
area." Three types of airborne 
JTIDS terminals are envisioned: 
class I for large aircraft such as 
AWACS, class II for fighter air­
craft, and class Ill for other ap­
plications such as man packs. 
Size, cost, jam-resistance, and 

capability of these categories 
would match the operational re­
quirements of the three types of 
users, he added. Present tenta­
tive plans call for tests of JTIDS 
terminals on board four F-1 Ss 
within about two years, he ex­
plained. 

But before JTIDS can reach op­
erational status in all its potential 
applicat ions, it must meet the lit­
mus test that General Creech ap­
plies to all ESD programs: "They 
must be affordable, they must be 
rel iable and as survivable as pos­
sible, and they must make irrefut­
able sense from the operator's 
point of view." ■ 

ESD's Deputy for Control and 
Communica tions Systems, Col. J. T. 
Buck, predicts fundamental change 
in tactical air war from JTIDS program. 
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What's Happening in Electronics at ESD 
'STEM NO. NAME AND MISSION STATUS 

404L Traffic Control Approach and Landing System (TRACALS): 

407L 

411L 

414L 

427M 

428A 

433L 

436M 

450A 

4510 

478T 

481B 

485L 

490L 

TIIAqALS •~compa~ts fixed and moblle gioun_d laoll ities and equipment, with associated ,vi-onics, to up - Continuing Acquisition 
irate IM USAF air llifflc c'ontrol fu nolion. Th'~ major systems curren tly being acquired as part of TRACALS 
lnolude' te1mln1I nnvlget.io'n aids, reda r ~pproaoh control equipment, landing systems, and air traffic 
control simulators. 

Tactical Alt Control System (TACS) : 
A hlQhly mobile ~ommun1aati11ns and al~olloqlas sysLqm lot ~ar1imand and cantlol of tactical IO(o~paoo Transitioned 
opor1l ion1. 0lPHblo of modUlar doplll),'ment by airll tl , hallcoprar, and lru~~. 407L On be ad.plod to 
spoclf1c geogr•pht~ requfremanl.!I. Th~ sy~lem will or6vlde radar and commun!eallons In the taotlcal 
anvlronmont, -.1~p1ce mJn,a1emenl, oommunf!;) lions far Aimy support, and tl r traffic control. 

E-3A Ai tborne Warning and Control System (AWACS): 
p,ovla~ a sul'\lfvabl olrbornu alr aurvbllltnce capability 1nd command oolltrol and commun ication funa• 
lions. Its dl~trnJlul$11fn11 tochnl~)I f~pfuro is tho capability to detect and !took aircrJlt op~rallna al hith 
i1nd low al\l tudds ovet both find and_welor. It wlll bo deployud by r11c tn bolt! init ial pho§&s of 110:s,tlll tle,s 
1rd fh protteoted ~11\fel1ons. For AD'0OM-, it provldtl> a~ effi9lont solutlan lo the r!lqurremo'nt for Jur­
vivab le strateg ic air defen se surveillance and control. 

CONUS Over-The-Horizon Backscatter Radar: 
Provid es lona,r.ange dctl•chQ~ of alrgrait approachi ng Nortli Am ori t a. The 0TH-8 faders wi ll be .a part of 
tho· NorOi Amorlcan Air Oolense Oo111mJ~d (NORAD) system that provides an Jlr surlio ll l~nce and w11nlt1g 
cs_pehi l!ty. l he distfnaui~hlng technl01I feature of 0TH-8 is its c~)lablli ty to tleteol rarg~\s at 111 altitudes 
-.~d at e~\on~od ra n8~• loe presint ~hue of th is prog ra m is ro build a prototype OTH-B radar, Iott . ii 
for a year, and then make a decision on buildi'ng two fully operational radars. 

NORAD Cheyenne Mountal.n Complex lmprovemf)nt~: 
A brog,am to acquire new d1ta-'Jlrocdllsln2 ,qulpm.oot, soft.w■ ra, -4 iSPJays, and , ommonfoatlons for the 
NORAD llheJeMe ,Moun191n complex-. Th• t,fORAD Computer SystOIJl , S~uc•- Ca11tputatrcih~1 C~nt~r. and the 
Communioat!ons Systcm wlll pravi~11, Iha NOR/\D Cttoyon1t1 Mpuntaln compl\~ with ~n lnte~ra tetl, responsive 
capabllilt and ~ growl~ pQ_lenllal that ~lh meo~ 1 eroJtc\Qd llrc ~pan of ten years wltliout repla~ment 
of major eq uipment or majo r software changes 

Tactical Information Processing and Interpretation System (TIPI): 
n o u'SAf Tlf' I/USMC MAGIS (Mailne Air Ground lntelllience System} wJII provide more timely and 
a:o~ul~I~ ln,\aJl laonoe to USl\f and USlilG taellcbI commahtlors- at various· ecJ!elons of command. Afr 
trans_po/tabJ and hou·Red in moblre shlJl\o'lj the ,v'arlcrus , egments of Iha , retclJI employ automat~d aids 
to provide tNe· o pa1>1lity to r mpid proaiissrffg , tn1orpr11.tglion , ~nd reporting of lnttlll genc.e derived hom 
altoorn·s,colroolod oleotron ic reconn11.t1sanc, and PhOIQifaphJc ind radar rm•iery. 

Weather Observing and Forecasting System: 
A system for th e modernization of USAF's Air Weather Service to provide high -quality and timely weather 
observati ons, in formation , stud ies , advice, an d fo rnca sts i n ~upport of military operati ons and co mmand 
and control systems. 

SACCS c omputer Update : 
Prolll!le!I rot tilt llmO•Dh3~ed ,i~l•c~menl of three SAC'CS (SAC AutO'm,red Command Control Sv,tems) 
craia,proc~uin& CDJ1lttl1 by tlllfd-g,nerallon dual protllss-or computers, Tho new camp~ter~ , lnterf•ce 
dl1eclly wrth SACGS Efecl/onlc 0-tta Tt11nsmi ssi on Communication, ContrJI (El>T0C), wrth SAOC:S Autodfn 
Totel tntti tl-aon l\le!Wor~ tSATI N) Gomputur,s, and with, (hq 4000 b A.or.ospace AP.Pllt~ltoni Group RoJl'fote 
Terminal Facility. 

Tactical LORAN: 
A pro3ram for the d~vo!oAmoot l!r)d HQU!~Jtfon Qf the AN/ A8N-1 0l(V) N1vl9atlon/ Waaiion O~llveiy System 
for th~ RF-4C and f •4E 1!rcraf~. 1'1!1s ,yi tom wll l ora~tde a modUltr dfllltill avlonros oifpablllt~ with 
LORAN fo r the a[iov~ o,rcraft to ntlsfy tact:lo.■ f 1equl remenl$' for lho 1!178-1988 tlm• fram e-. Develppmenl 
a,nd a~quisit ion of a i a~1\0JI L0flAN C/ 0 ' Ground Chain lor worldWida deployment to Provide LOrlAtj 
epvlronment for jo1nr sorvtce t omnio~ arld po!l!loninR In the tac t11111I tbe•t••· Development of prucise arid 
pf"ediction and gri d data mana gement capability for joint service use , 

COMBAT GRANDE: 

Acquisition 

Prototype Acquisition 

Acqui si tion 

Definition , Development, 
Acqui si tion , end 
Deployment 

Acquisition and 
Ooerati onal 

Operational 

Development and 
Acquisition 

Upgrading, mod erniz ing, and semia.utomating the existin g Span ish Air Force ai rcraft control and warning Acquisition 
network 

Combat Theater Communications: 
A program lo ac11µl re n~v, h~brld '\nalo8{draltal and dl~lt•J oommunlcalTons aqulRJ11en1 for the tactroar Definition, R&D, and 
air loroes. Th l:t aqu lpJl\ent Is a~gul(dd both for /\Ir for~ , un!litit ~ qulr~m~nu end 'at pan of tho DoO Acquisition 
Jol nr T-u tical Comm~nlcat!ons (HU-TAO) Pioaram. WUhln Iha TR.I TAC i!Yo~l'llm, tho 111181 i:ombal Theato:r 
Communlc~ll.ona Program Office Is 1e1pons1blo for th e dovelcpmont. tO!tlng-, and pioduollon oJ th, oquiP• 
men! t ssfgnod u Air Poree r6~PO/l5lblllty .anti lo ensure that tho USAF requlramonts ~re mot by all al 
Iha eqOflim~nl pro9urod throuah lti i5 rotnt service P!Qgrain , Tllla p111grem off/ca el~o ~~~ the re.~~,0/1.Slblll~ 
for llio lh10,op~rtblllty ol the equlpmanl pcoo~red u"dar the 1R.H AC Prolll'lfll ~~spices Wllh other com-
munications equ ipment with in the tactica l air environment . 

E-4 Advanced Airborne Command Post: 
Provides the National Military Command System and Strategic Air Command with an improved airborne Acquisition 
comm unicati ons command and con trol sys tem that wil l operate satisfactorily during the pre-, tra ns- , 
and postattack phases of a general war. Th e system will utilize so me combination of automatic data 
processi ng and peripheral equ ipment accessed through remote termina ls insta lled in a Boei ng 47 aircraft 
that will provide the facilities for future growth and advanced equipment, 

Tactical Air Control System Improvements (TACSI) : 
This prosrem provldds the Tactical Air Contra! Sntem (TACS) with inoreasod ,opo t11ll9nal c~pibllltles R&D and Acquisition 
neoe,sary for combat command nn~ conlrg! ~f ltclical aer(!,!Jjace operat Jal\~. Jmprovamonl$ oonalsl of 
mobllo, a(ltomated a rr oonlfol qeoteis, co111muol c11\rons, and e!eolronic sy$ta111s capable of m9dulat world-
w!d.e deployment that are R0"1P~tlble with the TA6S i nd interop,rable with Arniy, Navy, 1nd Marine Corps 
tactical data systems. 

Overseas AUTOVON Switches: 
The key element of the overseas portion of the Defense Communications Agency' s program to implement 
a worldwide Automatic Vo ice Network (AUTOV0N) . This system provides an automatically switched, wide­
band communications network . 

Operational with 
improvements 
continuing 

CONTRACTOR 

Many 

Computer Sciences Corp. , 
Hu ghes, ITT, General 
Dynamics, Systems 
Development Corp. 

Boe ing Aerospace Corp . 

General El ect ric 

Aeronutron ic Ford, 
System Deve lopment 
Co rp. 

Texas Instruments, 
System Development 
Corp., Fairchild , 
General El ectric 

Many 

Computer Sc iences Corp . 

Sperry Gyroscope , 
Lear Siegler 

C0M C0, General 
Dynamics 

Marti n Marietta , Litton 
Industries 

Boe in g Aerospace, 
E-Systems 

ITT, Hughes, SDC, 
Genera! Dynamics, 
Goodyear , Computer 
Sciences Corp. 

Automatic El ectric Co. 
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A CHECKLIST OF MAJOR ELECTRONICS PROJECTS 
------ - ----- ------ --------- - - ------------ ------------ - ------ll' 

NAME AND MISSION 
1, 

STATUS CONTRACTOR [SYSTEM NO. 
-------- ----- ----- - -----------~ 

II 

I 

496L 

496L 

616A 

633A 

634B 

681E 

968H 

1135 

1136 

1205 

1213 

1975 

2009 

2059 

2121 

2128 

SEEK SAIL: 
This program is the acguisition of a radar sensor for SPACETRACK. Implementation of this sensor will 
provide information to the Aerospace Defense Command on new satellites during the initial orbit. This 
sensor will extend the system coverage and provide data for updating the SPACETRACK catalog. 

SPACETRACK Augmentation: 
The mfs,s1on of the SP/\CETRACK ·system is to deleot, traok, and idenllfy mdn-mada oti)e Is in space. 
lmprovo.mo" ta are needed to oi pand tho system's oapabilily In terms of !!Xlcndod range, arealo( coverage, 
better a;oou raoy, and molt Umely roportlng. Several • tu.die, and projects ue under way lo determine future 
requirements for modifications ta the sensor network, on-site data processing, operating procedures, and 
system communications. large ground radars and aloctro-oplloal systems are being conJ.l!lorad for perform­
ing the deep-space surveiliance mission. Ground Ele~tro•Opllc-1 Dc( p Space Survel111nce (GEODSS) will 
provide an interim system with the capability to extend Sf'ACf.Tflll¢K !IUrveillance to , ynofl1onous altiludes. 
System will be a global network of five sites (three overseas, two CONUS) to optically detect, track, and 
identify satellites in earth orbit. 

Air Force Support of MEECN: 
A project to UPS!@.~~ the Air Force Survw~bld Low Freguency/Very Low Freguency (LF /VLF) System as 
part of the Ml~Jrnum Essential Emerg-OJIQ)' <:.omm~nfcations Network. The LF /VLF System is designed to 
meet the requl r1m·enti of CINCSAC and Joint Ch1of$ ~I Staff . 

COBRA DANE: 

Development 

Advanced Development 

Development and 
Acquisition 

A program to acquire a phased-array radar to be installed on Shemya AFB, Aleutian Islands, Alaska, for Acquisition 
the purpose of collecting intelligence data on Soviet missile development tests . Corollary missions are 
early warning and satellite trackin g. 

Joint Tactical Information Distribution System: 
A program to develop a high capacity, reliable , jam-protected . secure digital information distribution 
system that will provide an unprecedented degree of interoperability between data collection elements, 
combat elements, and command and control centers within a military theater of operations. 

Base and Installation Security Systems (BISS): 
An e olU\lonery program to Prdvfd~ a DoD ston.d•r4 a!octrQnic secur/b' ,sy~ am for physical saaurity and 
~round defon~o of OoD ,esourd, worldwlde. Thl! s~JlijJ11 concept lnqorp,oraJaO maximum c:ommona tll)r ol 
m~Jor rre rrl ~Rd 1 .~ariety of ~dpportinij ~u~~!IIUl1}J1 oN~rlnt thereby; o fle~lbll,l!Y or ~liofoo ol oqUlpn1ontt 
tha t om~ be 111ilorao to the un lQ.Ub ph t~ltaf ~Jmacterl!ticr, of the $yi l~O'l ·• daplOylnenl lo~al fon -and to tl\e 
throat . 

Joint Surveillance System (JSS): 
A program to replace the currenl SAGE/BUIC system with a peacetime air surveillance capablflly. In the 
CONUS, the system will utilize rada r& and other sensors at joint FAA/USAF sites to simullaneoU~ly fulfill 
the civil mission of air route traft(c control and the military mission of continental air soveretemy . 

Automated Armed Forces Examining and Entrance Station (A FEES): 
The Automated J\lmod Forces Exa111Tnlqg and Entrance Station (Automated AFEES) Ptogcam entails the 
design, dovetopm~nl, t6st, and evalUallon of a prototype Automated AFEES that will t.ubsunlially improve 
examrnee 1icroantn1i and administraUv, p'rocessing. 

SAC Automated Total Information Network (SATIN IV): 

Engineering Development 

Development, Acquisition, 
and Deployment 

Validation and 
Acquisition 

Completed 

A program to provide SAC with an integrated command-wide digital record communications system that Validation 
will satisfy, with updating, SAC requirements for command control and support data transmission into 
the 1990s 

Air Force Satellite Communication System (AFSATCOM): 
foe Pl•ll!ll!JI is (or the a_~qut~•UM of UHF a1rbo;np/ground force lerminelt, ai1bo inoferound ,command 
poll terminals, ano/ll ary oquJp'mn11t ne~•~iary fq_r opar1tfonal ~ontrol _.,nd comrnun!cations 1rensp~ndnr~· on 
$01~.Gtod Air FoJoe $,l tell (le's. ln addllfo·n. the u~o•l•lod fomll)I of modular UHF tran$ce1vi rs wlll J)rovido 
• oamm~nd comm1uncat1ons capnbiln> 10 the llne-at-,rahL mOde. T"e 1~ 11 ,s1own family ol modular UHF 
rad\o1 1111 11 result ,n a co'111mon ha~ to provide lho tr'iln'1colvor tor the ~a telill_e SlOP an~ ~urco oom• 
munications terminals and direct replacement of the AN/ARC-27, AN/ARC-34, and other obsolete UHF 
command units identified by AFLC, 

Airborne Weather Reconnaissance System (AWRS): 
A higlr-p,riority program to provide the WC-130 fleet of the Air Weather Service with improved meteorologi• 
cal data-gatr.ering and information.p1ocessing equipment designed to respond to the weather-forecasting 
regurrements of the 1970s. 

Intra-Theater Imagery Transmission System (IITS): 
The Intra-Theater Imagery Transmission System wi 11 provide a capabi I itv for the electronic transmission 
of selected reconnaissance imagery between reconnaissance/intelligence sources and principal users. It is 
a ground -to -ground dissemination system designed for use by deployed tactical forces . 

,ANMCC Processing and Display System: 
T110 system wlll roo~iv~. pro!fo~ Md display , tatus w111:0Jng iln!I aUa~~ allsqssmont data 10 sup~,ort the 
Nahon•I eommand Alllhorlties a:nd thd Joint Chief& of St•ff - 'Tho procos,lna and display system for the 
Ahetnalp W!Jtery ComJ11.and Conte, wilt bo • dupJloato ol !he systom prevJously iOl telled in tho Nation a I 
Mlll tO,Y llOrrttil~nd ile11tor, 1'~0 P/OQOSSilTR ■od diio1ay ~ystom is. oo ll)priwd of two d1Jplay s~bWStOlliJ~ the 
alp)1onutl)crro wait dl}Pl&Y ,ub~.l'•1•m ahd •~e tare• s.01ean wnll disp!ay -su~srstam, 

PAVE PAWS: 
Two dual-faced phased -array radars, one to be deployed on the East Coast and one on the West Coast. 
This system will be operated by the Aerospace Defense Command and will provide warning to the National 
Command Authorities of a sea-launched ballistic missile attack against the Continental United States. 

SEEK SKYHOOK: 
This program is for the development of a low-level surveillance radar. This system will provide Aerospace 
Defense Command with the capability of detecting and tracking low-flying aircraft approaching the CONUS. 

Ground-Based Deep Space Surveillance Radar (DSSR): 
To vulfy the feasibility of ground-based radars for use in deep space surveillance. The results of this 
lnVe~tranlion will provide inputs to an Air Force decision on the configuration of a deep space sur ­
vel l(o'nco system. 

Development and 
Acquisition 

Prototype Operational 

Conceptual Phase 

Acquisition 

Acquisition 

Development 

Conceptual Phase 
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To be determined 

Nona 

Many 

Raytheon 

Hughes, ITT, Singer­
Kearfott 

Many 

None 

Computer Sciences Corp. 

To be determined 

TRW, Hughes, Rockwell 

Kaman Aircraft 

None 

Aeronutronic Ford 

Raytheon 

None 

None 

59 



VSTEM NO. 

2187 

2184 

7820 

60 

A CHECKLIST OF MAJOR ELECTRONICS PROJECTS (Continued) 

NAME AND MISSION STATUS CONTRACTOR 

SPADATS Improvements: 
The mission of the Air Force Space Detection Ind Tracking System (SPADATS) is to provide • primary Advanced Development None 
national capability for surveillance, tracking, and identification of man-made space objects. Primary 
SPADATS missions include: cataloging of space objects, precision tracking of high-interest payloads, 
intelligence support, space object identification, maneuver detection, satellite decay and impact prediction, 
weapon systems support, and support for national space programs. 

Ground and Amphibious Military Operations (GAMO): 
The GAM0 Program is aimed at ensuring compatibility, interoperability, and operational effectiveness of 
tactical command and control systems that support ground and amphibious military operations. 

Communications Security (COMSEC): 

Conceptual Phase None 

A program to accomplish C0MSEC RDT&E associated with protection of classified communications by Continuing Many 
electronic means. Efforts of the program respond to validated requirements identified by the USAFSS. 

Operational Applications of Special Intelligence Systems (OASIS): 
A program to develop the necessary hardware and software to provide the interface between operations and Engineering Development None 
intelligence and make effective timely use of available perishable intelligence data in support of air battle 
management functions. 

Digital European Backbone (DEB): 
A program that will incrementally transition portions of the European Defense Communications System 
from an analog to a predominantly digital trfnsmisslon environment. This project will provide a wideband 
digital bulk encrypted terrestrial backbone for interconnect and alternate routing capability between the 
Defense Satellite Communications System's earth terminals and major commands in Europe. 

Command, Control, Communications, and lntelllgence (C'I) Archileclure: 
Tho development and maintenance of an orderly C31 structure based on assessing the impact of the 
introduction of new or modified capabilities into existing and future operational environments. Initial 
priority has been given to interoperability aspects of systems for which ESD has acquisition responsibility . 

Catalog of Information Exchange and Message Standards (CIEMS): 
Provides the automated digital exchange of command management information among the elements of the 
tactical forces through data communications. 

Validation and 
Acquisition 

Continuing 

Conceptual Phase 

Collins, VICOM, 
Aeronutronic Ford 

None 

None 

-
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Minuteman Ill 
guidance 
is one for the 
record books. 
Nearly two decades of dedicated effort by 
the Air Force/Autonetics Team has brought 
about the evolution of the Minuteman III 
guidance and control system ... resulting in 
an unprecedented performance record ... 

• ACCURACY-
30% better than required 

■ WEIGHT-
3% better than required 

■ IN-SILO RELIABILITY -
200% above requirements 

• PRODUCTION -
Continuing on schedule 

■ COST UNDERRUNS­
Exceeding $20 million 

• COST AVOIDANCE-
$81 million saved by high reliability, 
reduced maintenance and spares. 

Autonetics Group, Rockwell International, 
3370 Miraloma Avenue, Anaheim, CA 92803. 

Rockwell International 



USAF IN THE FOREFRONT 
OFTHE 

C3 REVOLUTION 
BY THE HON. THOMAS C. REED, SECRETARY OF THE AIR FORCE 

US deterrence depends on reliable, 
survivable, and rapid command 
control and communications 
capabilities that span the gamut 
from early warning and attack 
assessment to SIOP execution. 
The Secretary of the Air Force 
describes new direction.s and 
policies that will affect DoD and 
USAF C3 systems in coming years. 

AMERICA'S strategic options 
in the future will depend on 

two factors of paramount impor­
tance: first, the quality and quan­
tity of forces available to our 
operational commanders, and, 
second, how well we are able to 
control those forces in support of 
national policy. 

Strategic forces continue to be 
the preeminent feature of our na­
tional security posture. Their di ­
rection and control by the National 
Command Authorities (NCA) is a 
topic of absolute importance to 
all of us, for upon them may rest 
our survival as a nation. Because 
of the stakes involved, the Presi­
dent and the Secretary of Defense 
must have at their disposal a full 
array of pertinent information 
about a potential or developing 
crisis, and, at the same time, they 
must have the communications 
capability to exercise command 
and control over our forces on 
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an immediate, real-time basis. 
This is the primary purpose of 
WWMCCS-the World Wide Mili­
tary Command and Control Sys­
tem. 

The Air Force has important 
interests in WWMCCS. We pro­
vide about seventy-five percent of 
the total WWMCCS-unique re­
sources. These resources cost 
about $1 billion a year to develop, 
procure, and operate, while the 
entire sphere of tactical warning, 
intelligence, data processing, and 
communications costs about $6 
billion per year. In addition to the 
critical capabilities provided to 
our National Command Authori­
ties, many of the major WWMCCS 
subsystems directly support Air 
Force missions. 

In order to ensure that the Pres­
ident continues to have viable and 
responsive control over our forces 
in the future, we have been assist­
ing OSD in developing an archi­
tecture for WWMCCS in the 1980s. 
This two-year effort is now in its 
final phase and a plan will be 
ready soon for appropriate action 
by the military departments and de­
fense agencies. The architecture 
does not suggest radical or revo­
lutionary changes in WWMCCS 
as it stands today. Neither does 
it significantly change the thrust 
of most command and control 
programs now being developed 
and deployed . It does, however, 
look at command and control from 

a national point of view. The ar­
chitecture stresses the interfaces, 
standardization, and interoperabil­
ity necessary to mold together a 
variety of decentralized command 
and control programs into a fully 
workable and responsive system 
for the future. 

I believe that we in the Air Force 
must do a better job of under­
standing the requirements and 
managing these important pro­
grams. We sornetimes have an 
unfortunate tendency to compart­
mentalize these systems, and for­
get that the lead time for a 
command and control and com­
munications system is every bit 
as long as for an airplane, a ship, 
or a missile. Communications 
must support the operating forces, 
but 'We cannot wait until the 
weapon systems are built to add 
on the communications system. 
Information systems are just as 
much an Air Force mission as 
tactical air operations. 

As the importance of the Air 
Force role in national command 
and control and communications 
grows, we will need ever more 
dedir::ated and knowledgeable 
people to carry out those respon­
sibilities. I am convinced that 
those who pursue an Air Force 
career in the field of information 
systems will find difficult chal­
lenges but ample rewards. The 
importance and significance of 
these Air Force efforts is increas-

AIR FORCE Magazine / July 1976 



ing daily, and the long-term pros­
pects for career specialists to 
contribute in a very significant 
way to national defense are in­
deed bright. 

USAF Elements of WWMCCS 
Some key Air Force systems 

are critical parts of the long-range 
WWMCCS plan. 

The Air Force satellite com­
munications system (AFSATCOM) 
will give us a survivable, : l~liable 
means of ensuring comm, : ,d and 
control of Single lntegratt:1d Op­
erational Plan (SIOP) forces in 
pre-, trans-, and postattack en­
vironments. Phase I will use com­
munications channels on satellites 
of the Navy Fleet Satellite Com­
munications (FLTSATCOM) Sys­
tem, the Air Force Satellite Data 
System, and on other selected 
DoD satellite programs. UHF ter­
minals in strategic aircraft, ICBM 
launch control centers, and other 
key ground locations will provide 
the NCA direct 1 OD-word-per-min­
ute teletype communication with 
each of the SIOP elements, and 
with other high-priority DoD and 
Air Force users. 

The AFSA TCOM Phase I sys­
tem is planned to evolve into a 
more survivable Phase II com­
munications system in the 1980s. 
AFSATCOM Phase II is intended 
to provide both improved electro­
magnetic protection and physical 
survivability for the communica­
tions links of the SIOP forces now 
served by AFSATCOM I. 

One of the most important 
~_:3~TCOM terminals will be on 
~ the E-4 Advanced Airborne 
Command Post. These modified 
Boeing 747s, fully equipped to 
function as the National Emer­
gency Airborne Command Post 
and as the Headquarters SAC 
Airborne Command Post, are es­
sential to high-confidence national 
control of our strategic forces. 
Compared to our current EC-135s, 
these systems will provide in­
creased communications, im­
proved hardness against electro­
magnetic pulse, greater flight 
endurance, and a larger battle 
staff area. With the E-4, the NCA 
and SAC will have a better capa­
bility to execute and control stra­
tegic forces in the transattack 
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phase of general war. The cur­
rent program calls for a total of 
six aircraft operating out of Offutt 
AFB, Neb. 

A third critical element of 
WWMCCS in which the Air Force 
has a major role is warning sys­
tems. Here we are talking about 
several systems, working in con­
cert, to give us high-confidence 
information about any attack that 
might be on its way. 

Credible bomber and missile 
warning is absolutely essential to­
day. It adds several things to our 
deterrent capability. 

It enhances the survivability of 
our strategic forces by providing 
warning to our alert bomber force, 
so they can be launched under 
positive control into their surviv­
able airborne mode in minutes. 
A fast, but not irrevocable, launch 
is one of the great benefits of 
manned systems. 

Improvements in Soviet .offen­
sive missile systems require that 
we keep pace to maintain the 
high survivability of our bomber 
alert force. That requirement leads 
logically to the B-1, which will 
have a much faster escape time­
critical under the threat of a well­
coordinated submarine-launched 

ballistic missile (SLBM) attack. 
However, the full potential of 

the B-1 's faster escape cannot 
be realized without concurrent 
improvements in our missile warn­
ing systems. In addition to evo­
lutionary improvements in our 
space-based warning systems, we 
are upgrading our land-based ra­
dar sensors. The Spacetrack Ra­
dar at Eglin AFB, Fla., has just 
been modified to give it a capa­
bility against SLBMs launched 
from the south. We are complet­
ing development of Cobra Dane 
on Shemya Island in the Aleutians. 
In addition to its intelligence­
gathering function, this large 
phased-array radar will improve 
our warning of a Soviet ICBM at­
tack. We are initiating develop­
ment of Pave Paws, a long-range, 
two-site, phased-array radar sys­
tem for East and West Coast 
SLBM detection and warning. This 
radar system will have an East 
Coast site at Otis AFB, Mass., and 
a West Coast site at Beale AFB, 
Calif. When operational, Pave 
Paws will be a valuable comple­
ment to our satellite coverage and 
will permit real improvement in 
SLBM warning. We are also modi­
fying our existing Ballistic Missile 

Cobra Dane facility on Shemya Island in the Aleutians is nearing completion. 
This large phased-array radar will improve warning against Soviet ICBM attack. 
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Early Warning System (BMEWS) 
to help improve our total missile 
detection and warning capability. 

Attack Characterization and 
Flexible Response 

A discussion of warning sys­
tems inevitably raises the question 
of their value to our ICBMs. Nearly 
any weapon system has the in­
herent capability to be launched 
on certain and confirmed warn­
ing that an attack is under way. 
ICBMs, however, with a readiness 
rate of almost 100 percent, allow 
the National Command Authori­
ties the option of firing out in 
minutes after a valid Presidential 
order. No matter how great his 
accuracy, no matter how high his 
reliability, an attacker cannot dis­
regard the possibility that our 
ICBM force could be launched in 
retaliation before the first wave of 
enemy warheads began detonat­
ing on our missile fields. The 
incalculable consequences of em­
ployment of strategic nuclear 
forces demands high-even abso-
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lute-confidence in the warning 
and decision process. 

Today we have the ability to de­
tect, evaluate, and act-with very 
high confidence-upon a massive 
enemy ICBM attack. 

But being able to do only that 
isn't good enough anymore. It 
might have been in the 1960s, but 
it won't be in the 1980s. 

What we need to do, with some 
urgency, is improve our warning 
and associated command and 
control and communications sys­
tems so we can better charac­
terize an enemy attack. We need 
to be able to better define where 
the attack is directed, and thereby 
better understand its nature­
whether the enemy has launched 
his forces against our strategic 
forces, our population, our com­
mand and control and communi­
cations, or some combination of 
those. 

Better characterization of the 
attack will permit us to more ef­
fectively tailor our response to 
such an assault, and thereby 

Linked to LES-8 and LES-9 
satellites, USAF is testing a new 
secure, jam-resistant communications 
system involving a modified C-135 
and a special EHF antenna. 

hopefully control escalation- the 
heart of the case for flexible re­
sponse. 

The concept of flexible response 
means controlled response rather 
than a doctrinaire reflex reaction. 
It means being able to rapidly re­
target our weapons and to selec­
tively execute and withhold strikes 
against a full range of targets. 

As we look forward to the 
1980s, technology offers the pos­
sibility of operational systems 
with extremely high confidence at­
tack analysis and characterization 
as well as warning. We can also 
foresee absolutely reliable and 
secure communications. 

Such a combination of capabil­
ities should introduce into Soviet 
attack calculations a great deal 
of uncertainty. That uncertainty 
should be a significant deterrent 
to any attack at al I. 

The high confidence and reli­
ability we expect in our command 
and control systems in the 1980s 
should relieve concerns about a 
"hair-trigger" posture. In addition , 
the availability of a Presidential 
option to launch on certain warn­
ing could be a much less expen­
sive way of maintaining our ICBM 
deterrent, when compared to some 
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of the more expensive ICBM re­
basing alternatives. 

We should not, however, rely on 
any single solution to possible 
future silo survivability problems. 
The basic approach we have taken 
for nearly sixteen years with our 
strategic forces emphasizes di­
versity-diversity in systems, in 
basing modes, and in tactical re-

The author, Secretary of the Air 
Force Thomas C. Reed, a 1956 
Distinguished AFROTC graduate of 
Cornell University and its top-ranking 
student in mechanical engineering, 
spent four years on active duty as 
AFSC project officer, and at 
Lawrence Radiation Laboratory. 
Subsequently, he organized and 
managed an engineering company in 
Texas and a development 
corporation in California. After 
serving for one year as Assistant 
to the Secretary and Deputy 
Secretary of Defense; he was named 
Director, Telecommunications and 
Command and Control, OSO, in 1975 
and became USAF's eleventh 
Secretary on January 2, 1976. 
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sponses. I believe we should con­
tinue to provide a number of 
options to our National Command 
Authorities. Among those is devel­
opment of an alternative ICBM 
basing mode as a means of addi­
tional insurance for ICBM surviv­
ability in the future. 

The ability to launch on certain 
knowledge of attack augments 
and enhances the survivability of 
our land-based ICBMs-whether 
they are in silos or in some alter­
nate basing mode. 

We must proceed now to de­
velop the next generation warning 
and command and control and 
communications systems, because 
without them, the diversity of our 
future strategic options could be 
severely limited. • 

E-4 Advanced Airborne Command Post, 
a modified 747 superjet, will serve both 
the National Command Authorities and 
SAC by providing a better capability to 
execute and control US strategic forces 
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MLS: 
BRfAKTHROUGH IN 
LANDING SYSTEMS 

BY DR. JOHN L. McLUCAS, FAA ADMINISTRATOR 

A crucial vote, affecting commercial 
as well as military aviation around 
the world, will be taken in 
September 1977 in connection with 
the so-called "MLS Sweepstakes." 
The new landing system that ICAO, 
the UN's aviation arm, is expected 
to decide on could bring 
unprecedented flexibility to all 
airspace users. 

NEXT year, the International 
Civil Aviation Organization 

(ICAO) is scheduled to make a 
decision of great importance to 
civil and military airspace users 
around the globe. 

At issue is the selection of a 
new international standard ap­
proach and landing guidance sys­
tem that will replace both the in­
strument landing system (ILS) at 
civil airports and Ground Con­
trolled Approach (GCA) at military 
fields. Operating in the microwave 
frequency band , the new system 
will serve the full range of aircraft 
in all weather conditions . 

ICAO's All Weather Operations 
Panel presently is completing its 
technical evaluation of candidate 
microwave landing systems (MLS) 
submitted by Australia, Britain, 
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France, Germany, and the United 
States. The panel will make its 
recommendat ion th is fall, and the 
matter will be voted on by the full 
ICAO membership in September 
1977. 

The two principal competitors 
in what some have called the 
"MLS Sweepstakes" are believed 
to be the Doppler technique, ad­
vanced by the British, and the 
Time Reference Scanning Beam 
(TRSB) system supported by both 
the United States and Australia. A 
third entry, submitted by the Fed­
eral Republic of Germany, is 
called DLS and has its own pro­
ponents. The initials DLS stand 
for Distance measuring equipment 
Landing System. 

Basically, the TRSB equipment 
transmits two fan-shaped radio 
beams from the runway, one scan­
ning from side to side and the 
other up and down. "Time refer­
ence" means that receiving equip­
ment on board the aircraft will 
measure the time difference be­
tween successive "to" and "fro" 
sweeps of the scanning beams to 
determine the plane's position rel­
ative to the runway centerline and 
to a preselected glide path. 

The Doppler technique is based 
on the Doppler principle that the 
frequency of radio waves changes 
as the distance between the trans­
mitter and receiver changes. In­
stead of the sweeping beam used 
by TRSB, the Doppler system 

sends out a continuous flow of 
signals that are picked up by air­
craft in the zone of coverage. 
Small airborne computers then 
determine position from the fre­
quency shift caused by the move­
ment of the airplane toward the 
runway or away from it. 

DLS is a "ground-derived" sys­
tem, meaning the aircraft trans­
mits signals to ground stations, 
which compute the position and 
send this information back to the 
aircraft. Both TRSB and Doppler 
are "air-derived" systems, in 
which position is computed in the 
air using signals transmitted from 
the ground. 

As manager of the United States 
MLS program, FAA believes that 
TRSB best meets the ICAO re­
quirements. It is low cost, easy to 
install and operate, requires less 
power consumption, and its flexi­
bility allows easy expansion and 
control of coverage. 

This view is based on an exten­
sive US experience with both 
TRSB and Doppler over a multi­
year period as part of our MLS 
candidate selection process. Al­
though both systems exhibited 
good performance and were con­
sidered capable of meeting the 
ICAO requirements, TRSB finally 
was selected as the US ca,ndidate 
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system and continues to be vigor­
ously advocated by this country 
and Australia because of its inher­
ent technical superiority, maturity, 
and attractive implementation fea­
tures. 

But regardless of the ICAO de­
cision-whether TRSB or Doppler 
is picked as the international 
standard-there is no doubt that 
MLS is the approach and landing 
system of the future for both civil 
and military aviation. If schedules 
are met, the first MLS units will be 
installed in 1979, beginning a 
twenty-year period during which 
ILS and GCA will be phased out of 
service. The MLS hardware is ex­
pected to continue to meet the 
needs of civil and military aviation 
well into the twenty-first century. 

MLS Solutions to ILS Problems 
ILS has served as the "univer­

sal" landing aid for civil aviation 
since its adoption by ICAO as the 
international standard in 1949. 
The United States alone has more 
than 500 systems installed at 
some 400 airports. 

But total implementation of ILS 
throughout the civil community 
has not been possible because of 
siting difficulties and frequency 
problems. Moreover, ILS has a 
number of performance deficien­
cies that further restrict its appli­
cation. The most serious of these 
stems from the fact that the equip­
ment provides only a single ap­
proach path to the runway. 

The military, of course, has 
made little use of ILS because the 

Engineering models of Time Reference Scanning Beam Microwave Landing System 
under development by Texas Instruments, Inc., for th'e FAA include azimuth (center) 
and elevation (right) antennas. 
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antenna assembly is too large for 
tactical application and the equip­
ment performs poorly in rough ter­
rain . For this and other reasons, 
the military has relied on GCA as 
the primary means of providing 
let-down guidance. This equip­
ment has a history almost as long 
as ILS and shares many of the 
same deficiencies and limitations. 
The deterioration of the radar 
presentation in bad weather just 
when the equipment is nt3eded 
most is but one example. Further­
more, it is becoming increasingly 
difficult to maintain these aging 
precision approach radar systems 
because of dwindling supplies of 
replacement parts and the high 
cost of training qualified operators. 
Finally, GCA, like ILS, provides 
only a single approach path. 

MLS not only solves most of the 
major problems associated with 
ILS and GCA, but also offers a 
number of distinct technical and 
operational advantages, such as 
multiple approach paths and a 
more precise signal, that can be 
used to expand airport capacity 
and ease noise and other environ­
mental impacts. This is especially 
critical in the civil sector, where 
community pressures have effec­
tively stalled new airport develop­
ment nationwide, mandating more 
efficient utilization of existing facil­
ities. 

The basic operational advan­
tage of MLS is the broad area of 
signal coverage in comparison to 
existing landing aids. ILS, for ex­
ample, transmits a six-degree 
radio beam that channels arriving 
aircraft into a narrow groove, re­
quiring them to line up with the 
runway miles from the airport and 
fly straight-in approaches. This 
lack of flexibility leads to aerial 
stack-ups and delays in bad 
weather when all aircraft are on 
instruments and must fly the ILS. 

MLS, on the other hand, radi­
ates a fan- or funnel-shaped sig­
nal pattern that sweeps horizon­
tally across an arc of up to 120 
degrees and upward to an angle 
of twenty degrees. Aircraft enter­
ing this electronic funnel will have 
a broad choice of flight paths. 
They need not fly straight in to the 
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runway, as with ILS and GCA, but 
can follow curved flight routes 
intersecting the final approach 
path anywhere along the runway 
centerline, constrained only by the 
maneuverability of the particular 
aircraft. This will permit air traffic 
controllers to sequence traffic 
arrivals more efficiently and permit 
aircraft routings away from noise­
impacted areas. 

The MLS vertical coverage of 
one to twenty degrees also will 
make possible a range of approach 
angles tailored to the flight char­
acteristics of each aircraft. It also 
permits segmented approaches 
for noise-abatement purposes. 

The idea here is to keep aircraft 
at higher altitudes over densely 
populated areas than is now pos­
sible with ILS/GCA and then bring 
them down at a steeper angle 
until they intercept the glide slope. 
Aircraft using ILS are locked into 
the three-degree glide slope 
through the entire approach. 

Reduced Signal Interference 
MLS also will minimize the pres­

ent signal interference problem 
caused by the reflection of I LS 
beams off hangars, hills, and other 
objects. Called "multipath," this 
phenomenon can cause erroneous 
readings when the reflected sig-

MLS hardware, including this Back Azimuth Element, is being tested at FAA's 
National Aviation Facilities Experimental Center (NAFEC) near Atlantic City, N. J. 
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nals are picked up by arriving air­
craft. 

To reduce signal interference, 
ILS installations must be sur­
round ed by large open areas, 
which precludes its use at many 
airports and requires extensive 
and expensive earth-moving oper­
ations at many others. Even so, it 
is estimated that ten percent of all 
ILS systems now installed are sub­
standard because of terrain inter­
ference. This does not mean the 
equipment is unsafe-only that its 
full capability cannot be utilized. 
Landing minimums, for example, 
may have to be raised to compen­
sate for the deficiencies of the 
installation. 

The higher frequency MLS mi­
crowave transmissions are much 
less susceptible to multipath inter­
ference than the VHF/UHF ILS 
beams because of the shorter 
wavelengths. In addition, the 
sweeping beam used in the TRSB 
system "illuminates" objects that 
might cause interference for only 
a relatively short time compared 
to the continuous ILS signal. 

TRSB also uses "time gating" 
to reject reflected signals that 
arrive before or after the direct 

An Elevation Element demonstration 
model installed at NAFEC. 
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Dr. John L. McLucas was sworn in 
as FAA Administrator on November 
25, 1975, after having served from 
March 1969 until that date as Under 
Secretary, Acting Secretary, and 
eventually Secretary of the Air 
Force. Prior positions included that 
of president and chief executive 
officer of MITRE Corp., and Deputy 
Director for Defense Research and 
Engineering tor Tactical Warfare 
Systems, DoD. 

signal and "multipath averaging" 
to cancel out those that arrive 
almost simultaneously. The latter 
technique is based on the effect 
the movement of the aircraft has 
on the relative phases of the two 
signals. 

Because it transmits a cleaner, 
more precise signal, essentially 
free of multipath interference, 
MLS will permit simultaneous 
operations on parallel runways 
spaced much closer together than 
is now possible with ILS equip­
ment. FAA presently requires 
4,300-foot separation for parallel 
runway operations, and only a 
handful of airports qualify under 
this criterion. With the advent of 
MLS, this separation standard can 
be significantly reduced-perhaps 
cut in half-making parallel oper­
ations possible at a great many 

1 
more locations. The effect will be 
to expand airport capacity with­
out expanding airport boundaries. 

MLS also will solve the fre­
quency congestion problem that 
plagues ILS and limits its growth 
potential. ILS has only forty avail­
able channels because it operates 
in the congested VHF/UHF por­
tion of the frequency spectrum. 
MLS will have five times that num­
ber-200 channels-utilizing the 
relatively uncluttered, much higher 

,, frequency C band (about four to 
six gigaHertz). This is more than 
enough to meet the growth needs 
of this equipment for the foresee­
able future. 

Another significant advantage of 
MLS is that distance information 
will be provided on a continuous 
basis, giving pilots essentially a 
three-dimensional picture of their 
position relative to the runway. 
Pilots can even receive "distance 
to go" information during rollout 
after touchdown, along with azi­
muth guidance, if needed because 
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of poor visibility. ILS must rely on 
marker beacons placed at inter­
vals along the approach path to 
tell the pilot how far he is from 
the runway. This is a far less satis­
factory system and can involve 
considerable expense since real 
estate must be acquired in many 
instances for establishment of 
these facilities. 

Evolution of the MLS Systems 
The need for a new common 

civil/military approach and land­
ing system to replace ILS and 
GCA has been recognized for a 
number of years . Although many 
improvements have been made in 
these equipments since their initial 
development in the 1940s, further 
redesign has become increasingly 
difficult and costly. As a result, a 
number of new systems have been 
developed and implemented to 
meet specific requirements-par­
ticularly those of the military. Al­
though most of these units oper­
ate at microwave frequencies, 
they do not provide the full range 
of services offered by TRSB or 
Doppler equipment. They are ba­
sically ILS systems operating at 
microwave frequencies. 

FAA recognizes the value of 
these "interim MLS" units in ful­
filling a specific and limited role 
at civil airports. For example, they 

can be used at locations where 
terrain or other factors preclude 
the installation of a conventional 
ILS. However, we do not consider 
that this equipment offers a long­
range solution to approach and 
landing problems and we expect 
that installations of this equipment 
will be phased out in the next 
twenty years, along with ILS and 
GCA, in favor of full-performance 
MLS. 

The deficiencies of ILS and 
GCA and the proliferation of di­
verse interim systems prompted 
the Radio Technical Commission 
on Aeronautics (RTCA) to form a 
special committee-known as SC-
117-in 1967 to explore the feasi­
bility of developing a new univer­
sal approach and landing aid. Its 
report was issued in December 
1970 and recommended develop­
ment of a full-performance MLS 
utilizing either Doppler or Scan­
ning Beam and incorporating the 
major features already described. 

The US MLS effort began in 
1971 with the formation of a joint 
planning group drawn from FAA, 
the Department of Defense, and 
the National Aeronautics and 
Space Administration. It drafted a 
five-year plan for development of 
a common civil/military MLS based 
on the SC-117 recommendation, 
and under FAA leadership. Similar 

A demonstration model MLS azimuth antenna built by Bendix is also under test 
at NAFEC. About 1979, MLS will begin to replace /LS and GCA tor all aviation. 
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efforts were launched by other 
nations, and ICAO undertook to 
coordinate these programs and 
developed a schedule for selec­
tion of a worldwide standard. 

FAA mounted a three-phase 
program to bring MLS to fruition. 
Phase I, an investigation of basic 
engineering design, began in Jan­
uary 1972. This phase confirmed 
that critical technical problems 
could be solved and that the two 
candidate MLS techniques, Dop­
pler and Scanning Beam, had the 
potential to satisfy all operational 
requirements. 

In Phase 11, four companies be­
gan working on the two MLS types 
under FAA contracts. Texas In­
struments and Bendix separately 
developed the Scanning Beam 
system, and Hazeltine and ITT Gil­
fillan worked on Doppler. 

Between Phase II and Phase Ill 
came the crucial decision on which 
technique to employ. Both systems 
performed well in Phase II tests, 
making the decision especially 
difficult. To assist with the selec­
tion, FAA brought together approx­
imately 120 experts drawn from its 
own ranks and from other govern­
ment agencies, the military, and 
other nations engaged in MLS de­
velopment. 

Dubbed the "Central Assess­
ment Group," this core of special­
ists met in Washington from Au­
gust to December 1974 to weigh 
the two techniques and to look at 
costs, performance, implementa­
tion, and integrity. Public status 
reports and a free flow of informa­
tion marked the selection process, 
in sharp contrast to the usual pro­
cedure when the evaluators go 
into hiding and no one really 
knows afterwards just how the de­
cision was reached. 

The Central Assessment Group 
submitted its recommendation to 
the seventeen-member steering 
committee, which included two 
representatives from each of the 
military services. It, in turn, voted 
nine to six to recommend use of 
the Scanning-Beam system with 
two members abstaining because 
of the closeness of the issues. The 
choice fell to Scanning Beam on 
the basis of its twelve percent 
lower cost, lower power consump­
tion, and less crowding of avail-
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able frequencies (Scanning Beam 
requires only half the band width 
of Doppler per channel). 

One more step still had to be 
taken for a final decision on the 
candidate system. This lay with 
the interagency MLS Executive 
Committee, which was chaired by 
FAA and included representatives 
from the Office of the Secretary of 
Transportation, Department of De­
fense, and NASA. After carefully 
reviewing the data, the Executive 
Committee decided in late Febru­
ary 1975 to uphold the recommen­
dation of the steering committee. 
Thus, the US was officially com­
mitted to development of the time 
reference Scanning Beam system. 

However, it should be noted 
that the US has continued to 
assess the various potential MLS 
techniques. Since the February 
1975 decision, much additional 
data has been developed which 
corroborates the original choice of 
TRSB as the preferred technique 
and has prompted other ICAO 
member states to support this 
technique. 

Prototype Hardware Tests 
Phase Ill is aimed at producing 

and proving prototype hardware. 
The two companies involved, Ben­
dix and Texas Instruments, are 
developing a variety of TRSB con ­
figurations to meet the needs of 
general, commercial, and military 
aviation. Included is the basic 
MLS designed to fulfill the require­
ments of most commercial and 
military fields, an expanded ver­
sion for major terminals, and a 
low-cost version for small commu­
nity airports. However, both the 
basic and small community MLS 
models can be upgraded to higher 
categories of performance through 
the addition of modular units. 

In addition, the overall Depart­
ment of Defense MLS program 
calls for the development of a 
"milspec" version of MLS. These 
will be rugged, portable, easy-to­
assemble ground units for tactical 
use in the field by all the military 

services. Another MLS model is 
designed for use on aircraft car­
riers. 

Testing the prototype units will 
begin this fall at FAA's National 
Aviation Facilities Experimental 
Center (NAFEC) near Atlantic City, 
N. J., and at a military test site 
yet to be selected. FAA will pro­
vide the services with ten airborne 
receiver-processor units, which 
will enable them to gain opera­
tional experience with this equip­
ment while participating with civil 
aircraft in early compatibility test­
ing. Following completion of the 
preliminary engineering test and 
evaluation activities at NAFEC, the 
TRSB units will be redeployed at 
various airports around the coun­
try to gain operational experience 
in different terrain and environ­
mental conditions. 

By any measure, the United 
States will be the biggest user of 
MLS, just as it is the primary user 
of ILS today. Preliminary FAA esti­
mates indicate that more than 
1,000 civil airports are candidates 
for MLS installations, with some in 
line for multiple units. In addition, 
there are a great many military 
airfields where MLS is likely to be 
installed. The Air Force alone an­
ticipates a need for some 200 units 
to replace GCA equipment at 
more than 100 bases. The Army, 
Navy, and Marine Corps also are 
expected to phase out GCA in 
favor of MLS at more than 100 
locations. Perhaps an even larger 
number will be purchased by the 
services for tactical use. 

The transition from ILS and 
GCA to MLS will be a gradual 
process, spread over a period of 
perhaps twenty years. During this 
period, the present and future 
landing systems will "coexist" 
with each other at many locations 
to accommodate the needs of all 
airspace users and minimize the 
economic impact of converting to 
the new equipment. By 1990, how­
ever, MLS already should begin to 
outnumber ILS and GCA installa­
tions and, by the end of the cen­
tury, it will have achieved the 
status of "universal" landing aid 
in fact as well as in name. ■ 
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IMAGINATION ... 
in pursuit of the gigabit. 

Think about it. 
One billion bits per second, on magnetic 
recording tape. DATATAPE® has thought 
about it and worked on it for years. We can 
deliver hardware today in the 150 megabit 
range with our HI-D'" parallel high density 
digital systems. We're working with 300to 
400 megabits. And we're closing fast 
ori the gigabit. 

Our imagination keeps us ahead. 

Interested? Write us for specifications. Or better 
yet - let's get together and exchange ideas. 

DATATAPE. Where Imagination Works. 

DATATAPE DIVISl□n 
300 Sierra Madre Villa, Pasadena, California 91109 

IIICJ BELLE, HOWELL 



GTE SYLVANIA 
THE LEADER IN 

COMMUNICATIONSEW 
Communications EW. A 
concept that's easy to under­
stand, but not quite so easy to 
realize in cost effective hard­
ware. Effective exploitation of 
communications requires 
exhaustive analysis of world­
wide command and control 
structures, and a hardware 
package that combines ease of 
control with real time results. 

For the Army, GTE 
Sylvania developed the most 
cost effective, most sophisticated 
solid state tactical communi­
cations jamming equipment 
possible with today's 
technology. 

For the Air Force, GTE 
Sylvania is now developing the 
latest cost effective, sophis­
ticated solid state air defense 
communications jamming 
system. Measured against the 
technology known today, 
it will be the best. 

For the Navy, GTE 
Sylvania has developed key high 
power components for 
application in sea and airborne 
communications EW. 

What are your communica­
tions needs? Consult GTE 
Sylvania, Western Division, 
P.O. Box 205, Mountain View, 
California 94042. * 
Call EW Marketing: 
(415) 966-2163. 

We're helping you make it. 

I €i i #I SYWANIA 



A-10 PILOT REPORT 

Four SEA combat veterans assigned to the A-10 Joint Test Force 
at Edwards AFB, Calif., assess USAF's new, specialized close 
air support (CAS) aircraft. Based on their combined total of nearly 
500 hours in Fairchild's flying arsenal, they conclude that when 
it comes to CAS ... 

The A·10 Does It Better 
BY MAJ. JOHN F. GULICK, USAF 

, I WOULD like to say ... the modern fighter-
bomber must be maneuverable, relatively 

slow, rugged, and high-powered, also capable of 
carrying great loads long distances." That's the 
way one fighter pilot put it. "I believe that it will 
be this type of aircraft that will afford the greatest 
amount of cooperation for our ground armies. 
This is one phase of air warfare not requiring 
aircraft that invade the field of supersonic 
speed." 

That was the prophetic judgment of Lt. Col. 
Ra! ph Jenkins, a P-4 7 pilot with seventeen 
months of combat experience in Europe. His 
statement appeared in the March-April 1946 
issue of AIR FORCE Magazine and is now mir­
rored by new-generation fighter pilots who fly 
the close-support aircraft of today, the Fairchild 
A-10. 

It's a new approach for the Air Force in ful­
filling its assigned mission of providing close air 
support to our combat soldiers. For this aircraft 
has been designed and built primarily with one 
mission in mind: providing the optimum in aerial 
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delivered firepower to support our Army, Marine, 
and allied ground forces in the combat theater. 

The A-10 can loiter over the battlefield for ex­
tended periods, carries up to 16,000 pounds of 
mixed conventional ordnance, contains built-in 
survivability features to enhance its ability over 
the modern-day battlefield, and carries an internal 
30-mm GAU-8/ A gun system that has proved 
its effectiveness against tanks, including the Soviet 
T-62. 

But in order to find out more about flying the 
A-10, we asked the pilots of the A-10 Joint Test 
Force who represent both the Air Force Systems 
Command (Lt. Col. Karl Jones) and the Tactical 
Air Command (Lt. Col. Dale Tabor and Majs. 
Roger Carleton and Al Barnes). This is their 
pilot report on the A-10. 

The A-10 has been under flight test since 
1972. In your opinion, will the airplane do the 
job it was designed to do? 

Colonel Jones: Yes. But the real issue isn't so 
much a matter of whether the A-10 can do the 
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job---I think we all feel it can-but rather, the 
A-10 happens to be the only airplane that will do 
the job. There is not another aircraft-single or 
in combination-that can do the close air support 
mission like the A-10. 

Colonel Tabor: I think it will do the job better 
than any other airplane. I'd like to point to the 
European environment with bad weather, and a 
situation in which there are ten enemy tanks. I've 
got to go in and kill all ten; I'll do it better in the 
A-10. I'll give you your airplane, and give you as 
many passes as you can live through-and I'll 
beat you at it. 

A-10-Facts and Figures 

Designer and 
Manufacturer 

Primary Mission 
Powerplant 

Length 
Height 

Wingspan 
Internal Fuel Capacity 

Operating Weight ,. 
Maximum Gross Weight 

Armament 

Ammunition Capacity 
Firing Rate 

Ordnance Capacity 

Takeoff Distance 
(with 5,000 pounds of 

ordnance) 
Distance at 

Max. Takeoff Weight 
Ferry Range without 

lnflight Refueling 
Speed 

Loiter Time with 250 
NM radius, 18,750 lbs. 

bombs, 750 rounds 
30 mm. 

Crew 
Fire Control System 

Fairchild Industries 

Sustained close air support 
Two General Electric TF34-GE-

100 turbofan engines, each 
about 9,000 pounds of thrust 

53 feet, 4 inches 
14 feet, 8 inches 
57 feet, 6 inches 
10,470 pounds 
24,000 pounds 
47,200 pounds 
One 30-mm. General Electric 

GAU-8 seven-barrel Gatling gun 
1,350 rounds 
2,000/ 4,000 rounds per minute 
Up to 16,000 pounds of mixed 

ordnance on ten underwing 
pylon stations with partial fuel. 
Can include both free-fall and 
laser-guided weapons, rockets, 
Maverick missiles, etc. 

1,900 feet (unimproved runway) 

4,000 feet 

2,000 nautical miles 

345-450 knots 
2.0 hours 

Pilot only 
Head-up display, TV monitor and 

control, armament control 
system, and Pave Penny laser 
search-track set 

Production Status Currently producing one per 
month, going to two per month 
in August 1976, and three per 
month by January 1977. Max­
imum rate of 15 per month 
is to be achieved by 1979. Total 
Air Force buy is projected at 
733 production aircraft 

Deployment As of June 1, 1976, the 355th 
Tactical Fighter Training Wing, 
Davis-Monthan AFB, Ariz., 
had six A-1 Os. First operational 
unit scheduled to receive the 
A-10 is the 354th TFW, Myrtle 
Beach, S. C., with an IOC of 
January 1978 

One of the primary design considerations 
in the A-10 was that working under low 
ceilings and looking for tank-size targets, 
you don't need a 500-mph airplane. Do you 
agree with that? 

Major Barnes: Very definitely. You hear some 
"bad mouth" on the A-10 because it doesn't go 
fast. But what is forgotten is that even if you had 
a 500-knot airplane, you'd still be at 300 knots 
in that environment. A high-speed airplane just 
isn't necessary to do the job. 

Colonel Tabor: In order to kill the target, espe­
cially something like a small tank, you've got to 
pick it up with your eyeballs. We don't have a 
good capability to kill a target you can't see. 
You may be able to pick it up at 500 knots, but 
you probably can't bring the aircraft to the attack • 
heading in time to bring your ordnance to bear. 
And, of course, the additional difference is the 
gun. 

Do you feel comfortable in the airplane 
from a survivability point of view? 

Colonel Jones: In a European scenario, I would 
feel that I had a better chance, given the con­
straints that the airplane was designed for, of 
surviving in the A-10 than anything else. I can't 
say I'd like to go Downtown [to Hanoi] in the 
airplane, but then again I didn't enjoy going 
Downtown in the F-4 either. 

Major Barnes: I agree. I feel that I'll survive 
better than anybody else under those conditions. 

Colonel Tabor: I can remember I was con­
vinced, in my own mind, that the faster I could 
go the better my survivability. But what's im­
portant is that you may see a tank while going 
in at "Warp 9" [colloquial for "high rate of 
speed"], but trying to keep it in sight under Gs, 
and also trying to bring the ordnance to bear on 
it, you just can't do well with other aircraft. 

Major Barnes: Velocity only gives you a de­
creased exposure time across a certain point. If 
you're going to set up a pattern, you're going to 
be exposed anyway. You can go into a displace­
ment at 300 knots and four Gs as opposed to 
600 knots and six Gs. How much angle rate do 
you generate with higher airspeed and G combina­
tion? I don't believe there is a significant differ­
ence. You've got to be able to maneuver the air­
plane. Velocity alone is not the answer. 

Are you using standard TAC tactics 
with the A-10 or is the airplane making you 
rewrite the tactics manual? 

Major Barnes: Well, we haven't rewritten it. 
We're probably going to revise some things and 
relearn a few that some people have forgotten. 
A lot of the tactics that applied to other slow 
movers, such as the A-1 , A-37, and A-26, can 
be used again. But of course you have more ca­
pability in the A-10, and those tactics have to be 
modified. Basically, the goal is still to keep your 
energy up and keep the airplane loaded up-
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don't fly around unloaded. That has not changed. 

Would you say the A-10, for lack of a better 
word, is a more tactic-intensive airplane? 

Colonel Tabor: It's going to require more pilot 
skill than most airplanes, if you use it effectively. 
However, it's a very simple airplane to fly. We're 
going to have to stress training. We'll have to train 
new pilots how to DR [dead reckon] the target 
again. Pilots are going to have to have enough 
training to instill not only the confidence but also 
the ability to use that gun. It's a good weapon. 
But if a pilot is not comfortable with the gun 
and doesn't have enough training to be able to 
employ it, what good is it? And he's got to rely 
on himself. There are no magic systems in the 
A-10. It's strictly up to the pilot to get the 
ordnance on target. 

Major Barnes: The A-10 allows you to devote 
your attention to the job at hand rather than to 
flying the airplane. It's truly a head-out-of-the­
cockpit airplane. You're not going to get yourself 
in trouble unless you fly it into the ground. 

Could you cite some specifics as to the 
A-10's performance? 

Major Barnes: Well, we stall them at very low 
altitudes, and, so what? You stall it so you back 
off a little bit. You don't have to be concerned 
about exceeding X-angle of attack, or any nasty 
characteristics the airplane has, because it just 
doesn't have any. It's all done by pilot feel. 
We've taken the A-10-during a simulated defen­
sive break-from 1,000 feet to wings level at 
less than fifty feet off the ground in seven sec­
onds. Now that requires pointing the airplane 
down and pulling on it pretty hard. I don't think 
I would want to try it in anything else. 

Colonel Jones: I've flown the A-10 during a 
number of aerial demonstrations. In fact, I was 
probably more impressed than anybody watching, 
because when you see it from the cockpit you 
can't believe that the airplane is doing what it is. 
I've done low-altitude loops and, believe me, 
when you put in your mind the number that 
you're going to have for speed, you're not going 
to try it unless everything sorts out OK. You just 
don't think the airplane is capable of doing what 
you're asking, and yet, when you put your hand 
on the stick, the A-10 does more than you can 
possibly imagine. 

We've read about the gun and the recent 
tests against Soviet tanks. How good is the 
GAU-8/ A gun system? 

Major Barnes: It's fantastic. We did most of 
our firings at 300 to 350 knots and thirty, fifteen, 
and forty-five degrees. A typical pass, and the 
one we liked best, was at thirty degrees. Slant 
ranges were from 6,000 and 4,000 feet down to 
about 2,500. Picking up the tanks under those 
conditions was no problem. Shooting from 6,000 
feet, for example, it takes about 2.3 seconds for 
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The A-10, the first aircraft designed specifically 
from the outset for the close-support mission, is 
scheduled to join the Air Force's operational 
inventory early in 1978. 

the rounds to impact. You can see there's not 
much delay there. On two-second bursts, I had 
rounds impacting on the tank before I let go of 
the trigger. The confidence you develop in the 
gun is amazing. We instructed one guy who had 
never fired the gun: "When you shoot the GAU-8, 
put the pipper on the target and shoot. Don't 
worry about airspeed and slant range." When he 
came back to debrief, he said, "You know, when 
you shoot the GAU-8, you put the pipper on the 
target and don't worry about airspeed and slant 
range." Sure, this is probably an oversimplifica­
tion; however, this is the type of performance we 
expect from the gun. It's just amazing. 

Could you relate the A-10's performance 
to an operational situation? 

Colonel Jones: It's important to relate the 
A-l0's capabilities to the constraints that have 
been put on the airplane, working 1,000-foot 
ceilings and one-mile visibility, mountains, rough 
terrain, fog, etc. You can relate that very easily. 
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The author, tvfaf. John F. Guifck, is Special 
Assistant for Information, Deputy for A-10, at 
AFSC's Aeronautical Systems Division, Wright­
Patterson AFB, Ohio. Following his initial 
assignment at Eglin AFB, Fla., he served for 
iwo years io Thaiiand as Depuiy Oireuor of 
lnfor,11ation, 7th/13th Air Force, and as aide to 
the Commander of that organization. Prior to 
assuming his present duties in 1974, he served 
for four years in the Office of Information, Hq. 
USAF. Major Gulick holds a bachelor's degree 
in journalism and an MS in public relations. 

Because basically, we have designed the airplane 
to do a certain task-like a Volkswagen won't 
carry eighteen people or go 150 miles an hour­
but it does a very certain, definite job. That's the 
way I feel about the A-10. If you want to go 
"Warp 9," you won't do it in an A-10. But to 
fight a close-in war, killing a tank in bad weather 
and rough terrain, there's nothing else that can do 
the job. It's that simple. 

Colonel Tabor: I like the stick position in the 
airplane. It's up nice and high where you can get 
a good hold on it. Secondly, the harmony of the 
flight controls is very good and the visibility is 
outstanding. You can sit in the cockpit and ac­
tually turn around and maneuver the airplane. 
You've got a good capability to turn the airplane 
to keep any target in sight. 

What are your feelings about the defensive 
air-to-air capability of the A-10? 

1-,n.ln.n,:::i,I Taihn.r• lh0 A,_ 1 () ic nnt !:ll} !:lir_tn-!:lir 

machine. But it's not going to be a patsy in its 
own domain either. We flew the A-10 against 
both high-speed and lower-speed fighters. Gen­
erally, we found that with ordnance we could use 
the turning capability of the airplane and keep 
the attacker off our back. You just can't believe 
how you can rotate the nose of the airplane 
through the sky when you do a hard defensive 
turn. And another key point, even if you have to 
jettison your ordnance, you're not out of firepov;er 
because you've still got 1,350 rounds of 30 mm., 
which is fantastic. 

How responsive is the A-10 with a large 
ordnance load? 

Major Carleton: We've all flown the bird with 
eighteen MK-82 500-pound bombs, and even 
with this load the A-10 can maneuver. Sure, some 
performance goes down with that load just like 
any airplane, but the roll response of the A-10 is 
still high. You don't feel restricted. You can put 
the stick in and get the roll response you v,ant. 

Could you comment on how you see the 
A-10 employed as part of the USAF/ Army 
combined armed team? 

Major Carleton: It seems that in some articles 
I read on the A-10, there is a tendency to isolate 
it in the European environment. And what is for-
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gotten, in my opinion, is the synergistic effects, 
the total effort that is going into defeating any 
invasion by the Warsaw Pact forces. The bad guys 
not only have to worry about A-lOs, but also 
F-4s, F-llls, and A-7s. They also have to worry 
about the ground defense. Hopefully, the A-10 
won't have to concern itself with the possible air­
to-air threat because the F-15s and F-16s will be 
there, too. And the AWACS. 

Does the fact that the airplane has been 
designed to sustain hits bother you? 

Major Carleton: Not really, because in the real 
world we know the A-10 is going to take hits. 
When you take a look at the 1967 Israeli war, it 
lasted a little more than six days. You've got to 
generate a lot of sorties in six days, and that's 
what this airplane is all about. 

Is it tough to check out in the A-10? 
Major Barnes: Flying the A-10 is really a piece 

of cake. We have a three-ride checkout program 
and on the first ride we do stalls, some maneuver­
ing and speed-brake exercises, and so on. We 
start off giving the student what we consider a 
very comfortable pattern in his first simulated 
weapon delivery; a base that's about 3,500 feet 
above the ground, and a release altitude of 2,000 
feet. I say that's comfortable because we'll drop 
thirty-degree dive bombs at 1,500 feet using a 
1,000-foot minimum. After ten minutes or so in 
the airplane, a student will be doing thirty degrees 
with simulated 2,000-foot releases and forty-five 
degrees at simulated 2,500-foot releases with the 
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airspeed around 325 to 350 knots. Of course, 
when you feel the airplane do a nice four or five 
G pullout, a new guy tends to keep the G in as 
long as he's used to, and usually ends up doing a 
vertical recovery on top of the target. So we just 
tell him to come off the target, get your altitude, 
and when you start to come back in, just drop the 
nose first to pull it through. It normally takes 
about fifteen minutes on your first A-10 flight to 
feel like you've been flying the airplane for ten 
hours. 

Colonel Jones: To me, one of the most impres­
sive things about flying the A-10 is feeling com­
fortable from the start, even for the new pilots. 
During all the patterns, including simulated single 
engine, we just turn a new guy loose. And nobody 
has had any trouble with the airplane. 

Major Carleton: I just want to mention that 
there are two things that are really nice about the 
A-10. First is the cockpit and crew station. It's 
just super. Second, it's difficult to get into trouble 
with this airplane. I think everybody has found 
this true. To get it into a spin, you've got to hold 
spin controls for ten to fifteen seconds. All you 
have to do is just let the controls go neutral and 
fly out saying, "There you go, dummy!" We've 
even done some training departing the airplane in 
vertical stalls, and it was easy-in fact, it was 
kind of fun. 

Colonel Tabor: And you can get airborne in a 
hurry, too. Al Barnes and I clocked a simulated 
scramble. Standing sixty to 100 feet from the air­
planes, we were airborne in three minutes and 
twenty-nine seconds. That's not too shabby. ■ 

An A-10 undergoes 
icing tests, with 
water sprayed from 
a KC-135 directly 
in the test 
plane's path. Note 
yellowish ice 
build-up on the 
leading edges of 
wings, tail sur­
faces, the nose, 
and engine 
cowlings. 

79 



AFA's Symposium, "Tomorrow's Strategic Options," 
Involving ranking government and military experts, 
probed crucial issues associated with the nation's 
nuclear deterrence posture and arms-limitation prob­
lems. The first part of the proceedings, covered in the 
following article, focused on ... 

BY EDGAR ULSAMER 
Senior Editor 
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W ITH the Soviet threat reaching proportions calcu­
lated to "intimidate us like we have never been 

intimidated before," the US needs an unmistakable 
national consensus supporting "those strategic options 
that will ensure that this magnificent nation of ours 
remains . . . clearly second to none and in absolute 
control of its destiny." Helping achieve such a con­
sensus was the task assigned to the Air Force Associa­
tion's Symposium on "Tomorrow's Strategic Options" 
by its keynoter, Gen. Russell E. Dougherty, CINCSAC. 
The two-day program, attended by about 700 aero­
space industry executives and APA and civic leaders 
from around the country, was held at Vandenberg 
AFB, Calif., April 28-29. 

Asked whether the sixty additional Minuteman III 
ICBMs sought in President Ford's recent supple­
mental budget request should be deployed or kept in 
reserve, General Dougherty said that if it were up to 
SAC, "I would want to deploy them .... I would feel 
more comfortable with them in the ground.'' He added 
that the 341st Strategic Missile Wing at Malmstrom 
AFB, Mont., consisting of one Minuteman III and 
three Minuteman II squadrons, is undergoing major 
silo modification. Now "would be a very convenient 
time" to replace the single-warhead; older Minuteman 
IIs of that wing with the MIRVed Minuteman Ills. 
Doing so would not affect the ceiling of 1,320 MIRVed 
central launch systems, set by the 1974 Vladivostok 
understanding, since, with current deployment rates, the 
US would not reach that number until about 1981, 
he said. 

(Administration testimony in support of the supple­
mental budget request emphasized that if the national 
interest required additional Minuteman III deployment, 
"fifty missiles now in storage could become operational 
by the end of this calendar year. Additional deploy­
ments could be accomplished in increments of fifty over 
the next two and a half years. Thus, we could achieve 
a Minuteman III force of 700 by mid-calendar year 
1979.") 

"Deterrence in the Age of Detente" 
"The choice is only between maintai11ing deterrence 

across the full spectrum of atomic weapons," or failing 
totally to provide credible deterrence. There are no 
alternatives to this continuum of deterrence, contrary 
to assertions by some critics of US defense policy, ac­
cording to Dr. John Lehman, Jr., Deputy Director of 
the Arms Control and Disarmament Agency (ACDA). 
His presentation dealing with "Deterrence in the Age 
of Detente" rested on two basic definitions: detente 
in the language of the Defense Department denotes 
"the approach we use with. nations who are not our 
friends . . . who don't share our principles . . . whom 
we are not sure we can trust . . . who have military 
power and have shown an inclination to use it to the 
detriment of freedom"; deterrence means attempts to 
dissuade inimical actions or policies of such an adver-
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sary by "persuading him that the consequences . . . 
would outweigh the possible benefits." 

Actions and policies that the Soviet Union, a "very 
formidable superpower," must be dissuaded from taking 
extend, according to Dr. Lehman, from all-out nuclear 
exchange to intimidation of US allies to attempted 
"Finlandization" of Europe, or even down to actions 
"rather marginal to the US national interest but never-

' theless directed against Western interests," such as re­
cent Soviet support of the leftist faction in the Angolan 
civil war. For this dissuasion/persuasion process to 
work, the US must project both the ability and the will 
to deter across the full range of potential Soviet chal­
lenge, he said. 

The US ability and determination remained credible 
and, therefore, constituted effective deterrence until 
about 1970. Until then, the so-called assured destruc­
tion posture rested on this nation's strategic superiority. 
But by the end of the past decade, Dr. Lehman said, 
it became clear to US defense policy-makers that the 
two essential factors of strategic deterrence were in 
jeopardy. The Soviet numerical lead in strategic systems 
had made this nation's inflexible assured destruction 
policy irrational, reducing it to a mutual suicide pos­
ture, in the view of US policy-makers. On the one 
hand, US ability to inflict unacceptable damage on the 
USSR after absorbing a Soviet first strike bad been put 
in serious question because of the Russian deployment 
of large throw-weight, high-yield weapons, coupled with 
the comprehensive and accelerating Soviet civil defense 
effort. On the other hand, US resolve was called into 
question, according to Dr. Lehman: "Is it rational [to 
assume] that any President would choose to order a 
second [retaliatory] strike against Soviet forces so large 

~hat our own counterforce capability was reduced to a 
point where cities and people were the only targets we 
could strike? ... Under these circumstances, the re­
maining Soviet capability could not be taken out by 
our second strike, [thus virtually assuring] a Soviet third 
strike superior to our second strike." 

Dr. Lehman pointed out the ironic inconsistency of 
US opponents to a strong strategic deterrence posture 
who, when the US had an undisputed lead in nuclear 
capability, charged that "this was destabilizing and 
wicked, and that the Soviets should be permitted to 
catch up. But when the Soviets, after 1962, indeed 
undertook a massive buildup program and kept going 
well beyond the gross number of delivery systems and 
throw weight of the US, these same voices were heard 
saying that superiority was meaningless and that it is 
really minimum deterrence that counts." 

The assured destruction policy's lack of credibility 
led, early in the 1970s, to adoption of a much more 
flexible US strategic policy and a new targeting doc­
trine. These innovations were keyed to limiting casual­
ties and collateral damage and to increased counter­
force capability in order to redress the prevailing Soviet 
advantage in the second/third strike phase. For the US 
tb deter in a flexible manner across the entire spectrum 
of potential Soviet provocations requires a broad mix 
of forces since there is "no firebreak" between strategic, 
theater, tactical, and seapower deterrence, involving 
nuclear weapons, Dr. Lehman told the AF A meeting. 
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A case in point, he said, is the need for effective strate­
gic deterrence "against possible scenarios involving at­
tack on our European allies that can't be contained by 
our theater forces, even with tactical nuclear weapons." 

In that context, Dr. Lehman theorized, there is 
"cause to question" US policy as well as the mix of 
forces and their deployment in the NATO area. The 
decision to redress the Soviet/Warsaw Pact lead in 
conventional forces through US reliance on tactical nu­
clear weapons can be seen as "a dangerous narcotic 
that created an easy addiction" by the European NATO 
nations to avoiding the high budgets associated with 
conventional forces, Dr. Lehman suggested. 

The prudence of relying on US tactical nuclear weap- 1 

ons has been made even more questionable by the 
"substantial tactical nuclear capability developed and 
deployed recently by the Soviet Union. The question 
arises as to whose advantage it would be to initiate an 
exchange of tactical nuclear weapons in a NATO war. 
The crucial question that needs to be asked is whether 
deterrence is really being served by US emphasis of its 
tactical nuclear capabilities in Europe-and I mean 
by deterrence not just parrying Soviet thrusts across the 
border but the overbearance of Soviet influence and 
pressures on Western European affairs." This problem, 
and its impact on Western Europe in whose "backyard" 
these weapons would be used, have acquired a complex­
ity that "has not yet been fully thought through in 
Washington," Dr. Lehman told the AFA audience. 

Another critical form of deterrence, different in 
meaning to the US than to such countries as the Soviet 
Union and Red China, is seapower: "We depend on sea 

ACDA's Deputy Director, 
Dr. John Lehman, Jr., 
assessed SALT II and the 
"gray-area" weapon systems. 
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lines of communications for our energy, for our trade, 
and especially in our European commitment," accord­
ing to Dr. Lehman. This nation's principal adversaries 
do not share this vulnerability. The US problem is made 
worse, he claimed, because "it is easier for an· adver­
sary, such as the Soviet Union, to interdict [this na­
tion's] sea lines than for us to maintain them." 

"Gray-Area" Weapon Systems and SALT 
The principal stumbling blocks delaying or jeopard­

izing conclusion of SALT II are the so-called "gray­
area systems," Dr. Lehman said. These new weapons, 
in the main, are the Soviet "Backfire" bomber, cruise 
missiles, and the new Soviet SS-X-20-a MIRVed and 
nuclear-armed intermediate-range missile. The phrase 
"gray-area systems," he said, derives from the fact that 
they "are principally designed for theater application 
and less for central, intercontinental use [even though 
they have] undeniable application in a strategic ex­
change." These systems, which make verification 
extremely difficult, c~!'! !'!e!~~er be ignored nor treated 
exactly like the central systems dedicated to the inter­
continental role. 

The Soviet Union, he said, has in being a cruise 
missile force of "substantial" size involving "big ma­
chines, big warheads, and a great deal of volume. These 
missiles are deployed on submarines and are intended 
primarily for antishipping missions. But they also have 
an inherent strategic capability, since fifty percent of 
the US population and industrial base is located within 
150 miles of our coasts. This means that a 600-km. 
cruise missile deployed in Soviet submarines has a soft­
target capability, yet we can't tell through our national 
means of verification" what kind of cruise missiles and 
associated warheads are deployed aboard submerged 
Soviet subs. • 

The verification problems increase as the range limits 
stipulated by a prospective accord decrease. In the case 
of the 600-kni. range limit proposed by the Soviets, 
the "fudge factor is at least two," meaning the US 
could not detect a doubling of the weapon's range, he 
said. If the limits are set high, the opportunity to 
"cheat" without detection is lessened because under 
such conditions the additional fuel volume would be­
come noticeable, the ACDA official said. 

The new SS-X-20 intermediate-range MIRVed bal­
listic missile, Dr. Lehman said, "has a great many 
potentially disturbing features . . . and if deployed in 
large numbers, say over a thousand, [creates] a poten­
tial breakout problem that could become very trouble­
some." With a range of about 2,500 miles, it is essen­
tially a two-stage variant of the three-stage SS-X-16, 
a new ICBM capable of mobile deployment. The 
SS-X-20, according to the ACDA official, is apparently 
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meant to replace older Soviet medium-range ballistic 
missiles targeted against Western Europe and mainland 
China. The new missile could be upgraded surrepti­
tiously through the addition of a third stage, thus trans­
forming it into an ICBM. 

Also, the SS-X-20 increases the threat to our allies 
and exacerbates the so-called forward-based systems 
(FBS) problem, he said. In earlier rounds of the SAL 
talks, the Soviets attempted to include US nuclear­
capable tactical aircraft based in Europe, US carrier­
based aircraft, and French and British submarines car­
rying ballistic missiles, while refusing to count their 
own IRBMs and intermediate-range aircraft such as 
the Su-19 Fencer, Backfire, and other nuclear-capable 
attack forces directed against NATO and US forces in 
Europe, according to Dr. Lehman. "As we see them r 
develop new gray-area systems that not only increase 
their capability against these targets but have an up-1 
grade potential," the problem becomes worse. Further, 
it is "possible that the Soviets have targeted some of 
their ICBMs agains t Western Europe and China." With 
the introduction of the SS-X-20, these ICBMs "could 
be retargeted against the US," he suggested. 

In discussing ACDA's new role regarding arms­
control impact statements on new or proposed US 
weapon systems, Dr. Lehman explained that under 
recently passed legislation, the Defense Department and 
ERDA [Energy Research and D~velopment Adminis­
tration, in charge of all US nuclear warhead develop­
ments] have to submit to ACDA full information on 
R&D programs involving weapon systems that have 
nuclear applications or that affect arms control in other 
ways, and whose eventual acquisition cost might reach 
$50 million or a life-cycle cost of $250 million. ACDA, 
on the basis of this information, then prepares its own 
analysis and recommendations, which are forwarded to 
the White House and, presumably, through the Na­
tional Security Council, are incorporated into the Ad­
ministration's budget proposals. 

Because of insufficient lead time, ACDA is assessing 
only twenty-five programs included in the current 
budget request, but will increase that number to 100 
programs in the coming fiscal year, Dr. Lehman said. 
The original proposal that ACDA submit its findings 
directly to Congress was changed because of the 
agency's strong opposition to being cut out of "the 
executive branch's decision-making pattern." 

US Nuclear Warhead Programs 
By 1980, according to US intelligence estimates, the 

Soviet Union will have matched the US in the number 
of missile warheads. The average yield of Soviet MIRVs 
will be about three times that of the highest yield US 
MIRV, ERDA's Deputy Assistant Administrator for 
National Security, Maj. Gen. Edward B. Giller, USAF 
(Ret.), told the AFA Symposium. ERDA is developing 
several new warheads and studying others to prevent a 
major disparity in counterforce and other capabilities 
in favor of the Soviet Union, he said. 

In engineering development are three new variants 
of the B-61 nuclear bomb that incorporate improved 
security and safety devices, including "a nonviolent 
command disablement." The new B-77 Full Fuzing 
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Applied Technology ... 
a member of the team. 

Integrated EW is fast be-­
coming an integral part of 
today's weapon system 
required operational capability. 
In support of this require­
ment the USAF has developed, 
in conjunction with key 
industry members, the 
Compass Tie power manage­
ment system. This system 
currently under test by the 
USAF will provide a signifi­
cant improvement to our 
tactical EW capability. 

IIIIIIApplied 
Ila Technology 

Applied Technology is part 
of this ·USAF / Industry team 
and is proud of its contribu­
tions in the development of 
this integrated power manage­
ment system . 
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Director of Marketing at 
Applied Technology, 645 
Almanor Ave., Sunnyvale, CA 
94086, or call (408) 732-2710 . 
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Option (FUFO) bomb provides the Air Force with a 
weapon in the high-yield range yet is as flexible as the 
lower yield B-61, General Giller said. The B-77 bomb's 
design is tailored to the penetration requirements of the 
next decade and inclu·des such advanced safety features 
as "insensitive high explosives to prevent fissile material 
scatter in case of a crash." 

In addition, the W-76/MK 4 Trident warhead, the 
W-78/MK 12A improved warhead for Minuteman III 
ICBMs, and the W-79 eight-inch, low-collateral-damage 
artillery projectile also are in engineering development. 
Coming up behind these systems are five warheads 
whose advanced development has been completed: A 
high-yield MIRV suitable for deployment on Trident 
or MX, low-collateral-damage warheads for Pershing 
II, a warhead for future air-to-surface or cruise mis­
siles, the MK-500 Evader MaRV, and low-collateral­
damage bombs. 

The most important advance in weapons design in 
the next decade, General Giller predicted, will come in 
areas other than simple yield-to-weight improvements, 
such as: 

• Development of a variety of low-collateral-damage 
weapons with controlled radiation output, lower fission 
content, or earth penetrators. 

• Still smaller and lighter weapons that can be 
adopted to a greater variety of delivery systems, in­
cluding precision delivery weapons. 

• Crashproof weapons that will not scatter radio­
active material after impact. 

• Cheaper weapons that require less special nuclear 
materials. 

• Further advances in variable yield and insertable 
capsule weapons that might permit a reduction of stock­
piles without impairing military effectiveness. 

ERDA's Deputy Assistant 
Administrator E. B. Giller said 
Soviet nuclear technology 
rivals that of the US. 
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General Giller said that in spite of many unknowns 
there is evidence that Soviet nuclear warhead technol­
ogy is "supported by a large ... basic research [effort]. 
More than ten Soviet tests since 1970 have been in the 
megaton and multimegaton range, presumably related 
to" the new generations of Soviet strategic delivery sys­
tems. Over the same period, there has been only one 
US test involving a yield of more than one megaton, 
the warhead for the Spartan ABM system, he said. It is 
probable that Soviet high-yield warhead technology is 
"at least" on a par with the US. "They are getting better 
in electronics, which could lead to more yield and more 
RVs," in turn capitalizing on their far greater throw 
weight, he stressed. 

"While we know comparatively little [about] Soviet 
tactical nuclear weapons, the variety of their ... tacti-
cal delivery systems is visibly increasing .... As their 
tactical nuclear capabilities have improved, they have 
increasingly recognized a distinction between intercon­
tinental and theater nuclear warfare. Early Soviet tacti­
cal nuclear systems were apparently high-yield weap­
ons. We are much less certain about the systems they 
have introduced in recent years. Those who argue that 
US introduction of low-collateral-damage tactical nu­
clear weapons is meaningless as long as the Soviets 
maintain high-yield systems ignore the possibility that 
the Soviets have already moved toward lower yield sys­
tems or will do so in response to the US initiative," 
General Giller told the AF A Symposium. 

The new Threshold Test Ban Treaty with the Soviet 
Union, limiting underground tests to 150 kilotons 
while curtailing the development of higher yield weap­
ons, will not interfere with US strategic weapons re­
quirements in the foreseeable future: "Under the 
... ISO-kiloton limit, the US can still develop advanced 
penetrators as well as improved strategic and tactical 
warheads designed for lower collateral damage. We 
can, to a lesser degree, test the stockpile reliability of 
our nuclear systems," he said. 

As part of the "threshold" treaty, the US is negotiat­
ing with the Soviets "the exploitation of what they be­
lieve to be the considerable economic potential of peace­
ful nuclear explosives while prohibiting their use as a 
cover" for the development of advanced military sys­
tems, the ERDA official said. ■ 

(THIS REPORT WILL BE CONCLUDED 

IN THE AUGUST ISSUE.) 

85 



Critics are again questioning the value of a code that is fundamental to 
the molding of professional Air Force officers . .. 

The Academy 
Honor System 

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

IN spite of their short haircuts and 
their choice of a Spartan life­

Spartan, at any rate, by present-day 
standards-the cadets at the Air 
Force Academy are drawn from the 
mainstream of America. The very rich 
and overprivileged seldom apply, 
and the very poor and underprivi­
leged seldom make it. Judged by the 
usual admission standards, it is a 
difficult school to enter, ranking just 
below the Ivy League, MIT, and Cal­
Tech. This year more than 9,000 ap­
plied, and the quality of the appli­
cants appeared to have been at an 
all-time high. And, at this moment, 
the first young women cadets are 
struggling through the miseries of 
Jack's Valley along with some 1,500 
male classmates. Doubtless there are 
a few fem inine tears as the obstacle 
courses take their toll, and rude 
voices yell at them. 

It is a curious institution, this Air 
Force Academy. From an architec­
tural standpoint it is a monument to 
modern design. The chapel, that 
celebrated series of wigwams, once 
the target of every congressman 
who knew what a church should 
look like, dominates the scene. All in 
all, a very modern place nestled 
against the Rampart Range of the 
Rockies. 

It is modern, and yet quite old­
the critics even say archaic-in its 
determination to hang on to certain 
standards. One of these standards is 
the honor system, a code of conduct 
that has been the subject of consider­
able publicity over the years. It is a 
system similar to the one at West 
Point, whence it was borrowed, and it 
provides a constant source of con­
troversy for the critics of the service 
academies. West Point's current 
honor system difficulties inspired a 
particularly critical article that ap­
peared a few weeks ago in a number 
of major newspapers. The author is 
one Andrew Greeley, who is billed 
as a sociologist and priest, and as 
the Program Director of the National 
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Opinion Research Center of the Uni­
versity of Chicago. The article is a 
vitriolic assault, complete with inac­
curacies and juvenile syntax, against 
all service academies. These schools 
turn out, says Greeley, goons, fas­
cists, and killers. 

There is, of course, no use argu­
ing with people like that, although 
it is worth wondering why he is syndi­
cated and printed in major news­
papers. The facts about these Acad­
emies are somewhat different. This 
year, for instance, Air Force Acad­
emy graduates won two Rhodes 
Scholarships, one Fulbright Scholar­
ship, and two from the National Sci­
ence Foundation. The Guggenheim 
Foundation awarded forty engineer­
ing scholarships this year; the Air 
Fnrr.P. Ar.FlrlP.my won twP.lve of them , 
In the past ten years, the Air Force 
Academy has won nineteen Rhodes 
Scholarships, a number exceeded 
only by Harvard, Yale, and Princeton. 
And, incidentally, poor beleaguered 
West Point ranks fourth in total 
Rhodes Scholarships, followed 
closely by the upstart Academy in 
the Rockies. 

All of this, however, is overshad­
owed by the fact that the honor sys­
tem occasionally makes the news. 
The Air Force Academy, like West 
Point, has had a number of cheat­
ing scandals. With the schools now 
grown to 4,400 students, and an 
ever-more-permissive national en­
vironment, the chances are there for 
future scandals. Since these affairs 
are always traumatic, the question 
comes up as to the need, or the 
practicality, of this honor system. 
What sense does it make? 

Before we can answer that ques­
tion , we must be sure we know what 
the honor system is, and what it is 
not. Its basis is simplicity itself: no 
lying, or cheating, or toleration of 
anyone who does. It is a system that 
requires cadets to report them­
selves when they have violated the 
code and to report others whom they 

observe violating it. But-and this is 
the key point-the reporting and ad­
ministering of the code are done 
within the cadet ranks. It is not a sys­
tem for carrying tales to teacher or 
for informing to the authorities. It is 
not a code for snitchers, but a sys­
tem for maintaining, within the cadet 
body, a standard for truth and hon­
esty. The theory is that these habits 
will tend to carry on after graduation. 
As a matter of fact, they do tend to, ' 
and that is what sense the honor 
system makes. 

However, like most things men de­
vise, it is an imperfect system. There 
are undoubtedly people who go 
through the Ai r Force Academy with 
their lies and cheating undetected. , · 
From time to time, there may have 
been some overzealous reporting 
and some unfair accusations. I don't 
know these things, but it seems a 
fair speculation . Nonetheless, it is a 
system that works with what appears 
to be a high degree of effectiveness, 
a system the cadets give every evi­
dence of supporting by a large ma­
jority. There is reassuring room in 
the system for the adventurous 
breaker of rules. Slipping out of bar­
racks for a little diversion is a prob­
lem for the authorities, not the 
honor system. As the Air Force 
Academy operates things, the honor ' 
system is simple and open. It mainly 
boils down to your word being ac­
cepted. 

Honor Board hearings are held by 
the cadets, and no stigma is attached 
to those charged unless they are 
found guilty. Those found guilty 
mainly leave quietly. About seventy­
five in every class will find them­
selves unable to live up to, or under, 
the code, and so they leave, honor­
ably discharged but not what the Air 
Force had in mind. 

These days we seem bent on re­
ducing whatever we can to a least 
common denomirnitor. The idea 
seems to be to lower the standards 
until everyone can meet them. The 
Air Force Academy, like its sister 
Academies, has a volunteer student 
body. These students are, as we have 
seen, well above the national aver­
age in scholastic achievement. Being 1 

intelligent, they presumably came to 
the Academy seeking something 
other than affluence. And so, if they 
want to run their internal affairs on a 
basis of no lying or cheating, it 
would seem to be their business and 
to our profit. 

There is only one catch. The 
cadets must run the honor system, 
not the authorities. If the system were 
to become a tool of the Academy 
administration, it would, as it should, 
collapse . ■ 
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sys•tem (sis't~m) n. 1. A group of interacting, interrelated, or 
interdependent elements forming or regarded as forming a col­
lective entity. 2. A functionally related group of elements, as: 
a. The human body regarded as a functional physiological unit. 
b. A group of physiologically complementary organs or parts. 
c. A group of interacting mechanical or electrical components. 
d. A network of structures and channels, as for communica­
tions, travel, or distribution. 3. A structurally or anatomically 
related group of elements or parts. 4. A set of interrelated 

the dictionary defines it ... 

Al L DELIVERS IT! 
At AIL, "systems" is not just another word in the dictionary ... it's the name of the game. 
Electronic Systems, their development, production and operation permeates the 
philosophy of the management and engineering teams at AIL. The excellence of the 
various AIL systems developed over the past thirty years and in development now 
is testimony to the dedication of the entire AIL company. 

Here are some of our systems: 

e Electronic Countermeasures-First real-time computerized electronic warfare 
system-AN/ ALO-99 for Navy EA-6B. now being modified for Air Force EF-111 A. 

C, Defensive Avionics System for the B-1 Strategic Bomber-Counters missile 
control radar and negates enemy air defense systems. e Airborne Radar - The AN/ APS-503 surveillance radar system installed in the CH-
124 helicopter and the F-27 aircraft for maritime patrol and search and rescue. 

QI) Missile Warning Systems - The AN/ALO-154, a tail warning radar system now 
under development for the B-52 and F-15 aircraft. 

C, Electronic Reconnaissance Systems - SIGINT systems for the U.S. Air Force and 
the U.S. Navy. 

" Microwave Landing Systems --The Microwave Scanning Beam Landing System 
(MSBLS) for NASAs Space Shuttle and C-SCAN (AN/ SPN-41 and AN/ ARA-63)­
an operational microwave scanning beam landing system used on Navy carriers. 

" Air Traffic Control -Secondary Surveillance Radar (SSR) Processing and Display 
systems have been developed for military and civilian use. Over 400 have been 
delivered to eight countries. 

For our definition of Electronic Systems, contact J.W. Kearney, Vice President, Plans 
and Business Development. Telephone 516-595-3250. 

SUPPLIER TO THE WORLD 
OF ADVANCED ELECTRONIC SYSTEMS, TECHNIQUES AND DEVICES 

All a division of 
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DEER PARK, LONG ISLAND, NEW YORK 11729 



The Air Force Association Board of Directors, meeting In Colorado 
Springs in late May, unanimously adoRted a Posltie>n Paper en 
Unl<,,nfzatien of ttre Mllltar,y. The action w as taken on behalf ef 
the 150,000 men and women who comprise the Association. 
Many of them are active members ef established uniohs. In a 
lette·r te Clyde M. We_bbe.r, President ef the Amerrcan Federation of 
Government Empi.oyees, AFA Ptesidant Geerge Douglas said1 
"We hope that careful consideration of the factors discussed in 
this statement will lead the membership of the American Federa­
tion of Government Employees to decide that unionization of the 
military would not be in the best interest of all concerned .... 
The issue is a critical one and deserves full and impartial discus­
sion and deliberation." Following is the text of the ... 

AFA POSITION PAPER ON 

Any plausible reaction to the military 
unionization movement must begin with 
the acknowiedgment that unions are a 
fundamental element in our democratic 
system, an.d that ai::ga.nized labar is a 
mrejor contributor to our defense postur~. 

Beyond that, the APL-CTO must be 
recognized ~s a p'otent for~e in keeping 
our eititen-s ale~t te the tltreal posed by 
the Soviet Union and to the resulting 
need for a strong American military estab­
lishment. Indeed, during the past twelve 
months the Air Force Association has 
issued three special reports to its leaders, 
each directly related to the AFL-CIO, 
and each recommended as a valuable 
source for remarks in support of AF A 
objectives , 

The first of these reports carried a 
message from the AFL-CIO Executive 
Council which called upon "the President, 
the Congress, and the American people to 
do what must be done to provide for the 
common defense." We hailed it as "a per­
ceptive and concise analysis of our de­
fense position vis-a-vis the Soviet threat." 

The second report was the reprint of 
an article by Aleksandr Solzhenitsyn, the 
Nobel Prize-winning Russian author who 
was exiled from his native country in 
1974. The article was entitled "The Third 
World War Has Ended." Author Solzhe­
nitsyn had visited this country under, the 
sponsorsh ip of the AFL-CJO. and his 
m.essage to America was a breakthrough 
in obtaining wider recognition of, the 
nature and criticality of the Soviet threat . 

I ZA I 
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Our third report carried excerpts from 

an article by George Meany, President of 
the AFL-CIO, which featured an incisive 
analysis of detente. It strongly supported 
the theme of our current Statement of 
Policy. 

If. as surveys indicate, there has been 
a swing in public opinion toward greater 
recognition of the Soviet threat and great­
er interest in a larger US defense budget, 
the AFL-CIO deserves much credit for 
this important shift in public attitude. 

Against this background, it would seem 
that Mr. Meany and the majority of other 
labor leaders, plus the rank and file of 
organized labor, will find it difficult to 
support the proposal to be considered by 
the American Federation of Government 
Employees, an AFL-CIO affiliate, at its 
convention in September. This proposal 
would have the AFGE serve as bargaining 
agent for uniformed military personnel. 

Clyde M. Webber, the National Presi­
dent of AFGE, in testimony before the 
Defense Manpower Commission, reported 
that "the mutual benefits of bringing mili­
tary personnel into AFGE" was based on 
the premise that the pay systems of uni­
formed military and civilian government 
employees were linked by statute. AFGE 
claims to represent more than 390,000 
civilian employees in the Department of 
Defense. 

Mr. Webber makes the point that pay 
scales for both civilian and uniformed 
government personnel are based on com­
parability with industry pay scales, and 

that budgetary considerations of defense 
personnel costs always include both the 
expenses for civilians and for the uni­
formed military as a single entity. 

Although noting that the original con­
ctpl uf milila1 y uuiuuiL.aliuu ,;;1;:nlered 
primarily on pay, Mr. Webber told the 
Commission that "other areas of mutual 
concern have also come to the fore." He 
identified several of these areas as "com­
mon or similar problems in the pension 
subsidies of both civilian and military 
personnel, changes in the health care sys­
tem for both groups, identification of mil i­
tary and civilian positions in the regular 
operation of military installations . ... " 

In all of his statements on the subject, 
Mr. Webber has, in effect. configured mili­
tary personnel in a peacetime setting, as 
civil servants in uniform. 

Leo Pellerzi, General Counsel of the 
AFGE, put it more succinctly to The Wall 
Street Journal when he stated, " It is a 
volunteer Army, and that means people 
are selecting a military career as a means 
of livelihood, and not for patriotic rea­
sons. Servicemen today aren't responding 
to an attack on the country. They want to 
be paid." 

Our initial reaction to this is clear cut. 
If, as Mr. Pellerzi states. the all-volunteer 
force is producing people who select mili­
tary careers merely as a means of liveli­
hood, and "not for patriotic reasons," the 
nation has only one logical alternative : 
go back to the draft. 

As for Mr. Webber's comparability 
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argument, we have long since noted that 
the comparability concept is based on the 
assumption that military and civilian jobs 
are "comparable" to begin with. 

More than a year ago, in a special re­
port to AF A leaders, we commented on 
this assumption with the question. "Are 
they?", and added: "Are many civilian 
employees called upon to uproot their 
families involuntarily every few years ... 
to endure twenty-four-hour alert duty 
assignments ... to work overtime without 
additional compensation ... to serve in 
remote and isolated areas ... to give up 
certain freedoms and rights ... risk in-
jury, personal disability, or death, in 
battle?" 

Proponents of military unionization in­
variably respond to this with the argu­
ment that firemen and policemen are 
unionized, and even go on strike now and 
again. While we believe that these jobs, 
'or which we have the greatest respect, 
:an be compared to military service only 
n relation to hazardous-duty assignments, 
it behooves us to consider what can hap­
pen when firemen and policemen strike. 

Adm. John S. McCain, Jr., USN (Ret.), 
in a recent newsletter published by the 
Public Service Research Council, describes 
an incident and poses a question that de­
serves serious consideration: "During the 
firemen's strike in Kansas City, Mo., late 
last year," the Admiral reports, "firefight­
ers from surrounding communities would 
not cross the so-called 'picket lines' of the 
striking Kansas City firemen. The situation 
became so dangerous to the citizens that 
the National Guard was called in to help 
quell the raging fires throughout that city. 
If the military is unionized, this would 
also mean the National Guard. Would 
they, under unionization, eschew, as fire­
men in areas surrounding Kansas City, 
the moral law of helping a neighbor, and 
not cross the so-called 'picket lines'?" 

When you project a military man's 
right to strike into a combat situation, 
you, of course, come up with an impos­
sible situation that turns critics of military 
unionization into fanatics. 

But the leaders of the American Fed­
eration of Government Employees have 
made it clear that they are referring to the 
peacetime training mode of military peo­
·ile when they talk about unionization-
'.nd we are inclined to believe them. We 
an't believe that union authority could 
xtend into warfare. or that union leaders 
ould sell the idea, or would even try. 
The Supreme Court has repeatedly 

uled that only the military has the con­
.;titutional authority to participate in de­
fense activity. As recently as March of 
this year. the Court stated (Greer v. 
Spock) : "One of the very purposes for 
which the Constitution was ordained and 
established was to 'provide for the com­
mon defense,' and this Court over the 
years has on countless occasions recog-
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nized the special constitutional function 
of the military in our national life, a 
function both explicit and indispensable." 

It also seems logical to assume that 
union leaders, at least at the outset, would 
shy away from supporting the right to 
strike for unionized military personnel. 
The specter of a military unit being un­
able to cross a picket line to save lives, 
as projected by Admiral McCain, presents 
another unsalable item for union leaders. 
On the other hand, the right to strike ( or 
sit-down, stay-home, play-sick maneuvers) 
is a union's ultimate weapon. This pre­
sents something of a dilemma. But it is 
not the immediate problem. 

Assuming wartime duty and the right 
to strike are eliminated from the equa­
tion, how does military unionization stack 
up? 

First, it's worth considering the obser­
vation of AFGE's legal counsel, Mr. Pel­
lerzi, that "servicemen today aren't re­
sponding to an attack on the country" 
as part of his justification for unionizing 
servicemen. 

This betrays complete misunderstand­
ing of the training function in military 
life, and no appreciation of what military 
readiness really means. You can't separate 
training from combat that neatly-not 
without the danger of unnecessarily losing 
military lives and failing to carry out mis­
sions in the process. Again it points to the 
basic fallacy in the union's argument­
that of thinking of military people as civil 
servants in uniform. 

With this as a basic premise, AFGE 
leaders argue that uniformed military peo­
ple deserve access to the same rights­
through unionization-as those available 
to civilians who work for the Department 
of Defense. All this, presumably, as a 
part of the "democratic process" and sup­
ported by the First Amendment. 

But the Supreme Court doesn't seem to 
agree. The Court stated (again in the 
Greer v. Spock decision of March 3, 
1976): "A military organization is not 
constructed along democratic lines and 
military activities cannot be governed by 
democratic procedures. Military institu­
tions are necessarily far more authori­
tarian; military decisions cannot be made 
by vote of the interested participants .... 
The existence of the two systems (mili­
tary and civilian) (does not) mean that 
constitutional safeguards. including the 
First Amendment. have no application at 
all within the military sphere. It only 
means that the rules must be somewhat 
different." 

In 1974. the Supreme Court enlarged 
on the latter point (Parker, Warden, et al. 
v. Levy) in these words: " ... while mili­
tary personnel are not excluded from 
First Amendment protection, the funda­
mental necessity for obedience, and the 
consequent necessity for discipline. may 
render permissible within the military that 

which would be constitutionally imper­
missible outside it." 

Indeed, the Supreme Court, in repeated 
decisions over the last decade, has drawn 
a clear distinction between military people 
and civilians. The Court in 1955 (U.S. ex 
rel. Toth v. Quarles) had this to say on 
the subject: "Th is Court has long recog­
nized that the military is, by necessity, a 
specialized society separate from civilian 
society. We have also recognized that the 
military has, again by necessity, developed 
laws and traditions of its own during its 
long history. The differences between the 
military and civilian communities result 
from the fact that 'it is the primary busi­
ness of armies and navies to fight or be 
ready to fight wars should the occasion 

--arise.' " 
Note the reference to "or be ready to 

fight wars" in that decision. That's what 
the military training mission is all about. 
Anything that might compromise that 
mission presumably would not be upheld 
by the highest tribunal in the land. 

Could unionization compromise it? 
In 1953 (Orloff v. Willoughby), the Su­

preme Court had this to say: "'An army 
is not a deliberative body. It is the execu­
tive arm. Its law is that of obedience. No 
question can be left open as to the right 
to command in the officer. or the duty of 
obedience in the soldier.' " 

And the Court enlarged on this point in 
1954 (Parker, Warden, et al. v. Levy) in 
these words: ". . . within the military 
community there is simply not the same 
autonomy as there is in the larger civilian 
community. The military establishment is 
subject to the control of the civilian Com­
mander in Chief and the civilian depart­
mental heads under him, and its function 
is to carry out the policies made by those 
civilian superiors." 

What if union policies do not agree 
with those of the Commander in the field, 
or with those of the Commander in Chief 
in the White House, or with the "civilian 
departmental heads under him"? 

The answer, of course, is that military 
people have no alternative but to fulfill 
"the duty of obedience in the soldier" or 
face prosecution under the Uniform Code 
of Military Justice-a code which the 
Supreme Court has ruled (Parker v. Levy, 
1974) " 'cannot be equated to a civilian 
criminal code.' " 

Military people must not be faced with 
this dilemma. If they are, something must 
give-and it could be national security. 
The stakes are too high for that risk. 

In courtroom parlance, the evidence is 
overwhelmingly against military unioniza­
tion, and adequate statutory provisions 
seem to exist to prevent it. Thus, in ex­
pressing our unalterable opposition to 
unionization of the military. the Air 
Force Association calls upon the Admin­
istration to exercise its authority and pro­
hibit it. ■ 
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By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

Pilot Overage to Shortage? 

Rated surpluses, possible pilot 
shortages later on, the RIF threat, 
early outs, and continued relaxation 
of retirement curbs-these are re­
lated officer personnel areas re­
ceiving close attention at Hq. USAF 
these days. 

With some 4,000 pilots currently 
excess to rated requirements, 
USAF has grounded those nearing 
their dates of separation ano as­
signed young pilots with more than 
500 flying hours to operations 
staffs. It also recently reopened the 
Palace Furlough program, which 
encourages young rateds to leave 
service now with an option to re­
turn several years later. 

In another move to t rim the cur­
rent pilot surplus, Headquarters 
may order a few hundred young 
surplus rated officers to take their 

flying with Air Reserve and Air 
Guard units (see p. 93). 

These steps, along with severe 
cuts in new pilot production, will 
melt away the surplus, USAF offi­
cials say. However, what worries 
DCS/Personnel Lt. Gen. Kenneth 
L. Tallman is the extremely sharp 
cutback planned for Undergraduate 
Pilot Training (UPT). Production is 
slated to drop to fewer than 1,300 
new pilots in FY '77 and to only 
1,050 the following year. 

"That's much too severe, and 
could send us into a shortage situ­
ation in three or four years," he told 
AIR FORCE Magazine recently. 
Such a position, of course, contains 
worrisome national security impli­
cations. General Tallman, who cited 
the rated manning and reduced fly­
ing hours picture as one of USAF's 
most pressing personnel problems, 
said he's trying to get approval to 

The Air Force Flight Test Center, Edwards AFB, Calif., was the scene of the 
fourth annual Air Reserve General Officers' Symposium on April 8-9, where AFA 
President George M. Douglas, right, and AFRES Brig. Gen. Edwin Woe/Iner, Jr., 
discussed the B-1, seen in the background. Mr. Douglas, recently promoted to major 
general, is Mobilization Assistant to the Vice Commander, ADCOM. General 
Woe/Iner is Mobilization Assistant to the Chief of Staff, AFRES. 
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Increase future UPT production 
above the 1,050 annual level. 

Eligible for release now, with op­
tional recall around FY '81 under 
the reopened Palace Furlough 
plan, are flyers who won their wings 
before November 1974. While there 
is every expectation they -will be 
needed for flying positions on return 
to active duty, the lengthy Hq. 
USAF message explaining the pro­
gram makes clear that future rated 
jobs can't be guaranteed. 

In related developments, Hq. 
USAF opened the voluntary early­
out doors for many officers, the ob­
jective being to avoid a RIF in FY 
'77. Though USAF is budgeted for 
a 1,100-officer RIF that year, Gen­
eral Tallman said he believes it 
can be avoided. The apparent level­
ing off of officer strength will prove 
helpful in avoiding or minimizing 
a RI F, he added. 

Various rated and non rated ~ 
groups are now eligible for early 
separation, including some com­
missioned as recel'.)tly as October 
31, 1975. Separations begin this 
month and will continue through 
October. There are many excep­
tions, including Academy graduates 
who must serve five years before 
departing. 

The Air Force also announced 
that waivers of various retirement 
restrictions for colonels and below 
will continue for the next fifteen 
months. Commitments resulting 
from promotions and government­
sponsored education or training 
may be waived. 

The service is estimating about 
3,500 officer retirements a year; any 
additional ones it can induce will 
help erase lingering RIF threats. 

Pentagon Now Tourist Stop 

The Pentagon, for most of its 
thirty-four years, has attracted few 
tourists; miles of offices and undec­
orated walls weren't very exciting. 
But suddenly the interior of the 1 

world's largest office building is/ 
sparkling like a Christmas tree, and 
Bicentennial visitors are joining the 
recently inaugurated conducteq 
tours. Combat art now hangs or: 
walls of dozens of corridors, ano 
special displays and exhibits 
abound. 

The tour begins with a film about 1 

the Pentagon, followed by visits to 
the Hall of Heroes (containing the 
names of all Medal of Honor win­
ners) and to various corridors and 
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Three permanent AFA National Directors recently retired from key posts in the 
Air Reserve Forces. They are, from left, Maj. Gen. John Henebry, Mobilization 
Assistant to the Commander of Military Airlift Command; Maj. Gen. Howard Markey, 
MA to the Commander of Tactical Air Command; and Brig. Gen. William Spruance, 
Assistant Adjutant General for Air, Delaware Air National Guard. Generals Henebry 
and Markey received the Distinguished Service Medal; General Spruance had 
received the DSM earlier. 

displays named for such wartime 
leaders as Gens. Dwight D. Eisen­
hower, George C. Marshall, and H. 
H. Arnold. 

Another tour highlight is the Bi­
centennial Corridor, which contains 
twenty-eight exceptional paintings 
commemorating historical events 
involving the armed forces from 
1776 to the present. Six of the 
paintings are the work of George 
W. Day, and three are by Kim R. 
Johnston. Both are USAF tech ser­
Jeants. 

Pentagon tours start in the con­
course every fifteen minutes begin­
ning at 9:00 a.m. and continue to 
3:15 p.m. There is some visitor 
parking in the building's North 
Parking section, but it is a half mile 
away and tricky for persons not 
familiar with the area. Best bet is a 
taxi. Advance tour reservations can 
be made by telephoning (202) 695-
1776, or writing Pentagon Tours, 
Building Administrator's Office, 
Room 3C 1054, the Pentagon, 
Washington, D. C. 20301. 

Promotion Tension Heightens 

The annual temporary majors 
selection board is the USAF career 
officer's most crucial hurdle. So, it 
was not surprising that many cap­
tains sweating out the early August 
0-4 panel were shook up when it 
was postponed to October 18. 

Despite some rumors, however, 
there was nothing sinister about the 
switch, and it won't add to promo­
tion delays. Officials noted that 
some 2,600 captains are already on 
0-4 selection lists and months will 
pass before they can all advance. 
This October's selectees will then 
be next in line. 

About 3,785 line captains are en-
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tering primary zone consideration 
in October for the first time, but 
only eighty percent will make it. 
And hundreds of previously de­
ferred competitors will also suffer 
new passovers, some of whom will 
be forcibly separated. 

Adding to the rising promotion 
tensions is the uncertain future of 
DOPMA, the legislation containing 
permanent grade tables USAF 
needs to maintain viable promotion 
programs. The current temporary 
grade ceiling expires September 30. 

If Congress fails to enact DOPMA, 
or doesn't extend the temporary 
ceiling, Air Force on that date would 
lose more than 3,000 0-5 and 0-6 
spaces; by mid-fall it would start 
preparing for wholesale demotions 
and RIFs. The October board prob­
ably would be scratched and the 
0-4 waiting list placed in limbo. 

At press time, the House Armed 
Services Committee was complet­
ing action on the 300-plus page 
DOPMA bill. Early approval of the 
full House was anticipated, but the 
question mark is in the Senate 
where support exists for placing 
generals under grade ceilings and 
removing up-or-out sections. Nei­
ther of these is in the House ver­
sion. 

This marks the eighth time in re­
cent years that, because of con­
gressional dawdling, expiring grade 
ceilings have posed threats of dis­
astrous consequences to the USAF 
officer corps. Top Air Force person­
nel officials believe, however, that 
in the absence of early DOPMA ap­
proval, an eleventh-hour temporary 
solution will surface. 

Other key officer boards will con­
vene during the upcoming months. 
They include the temporary LC 
panel August 30 and the temporary 

colonel board November 29. In a 
related action, 638 Regular line offi­
cers were recently chosen-from 
3,321 contenders-for permanent 
colonel. That's only a nineteen per­
cent selection rate. As usual, all 
selectees were serving as colonel 
or higher. 

Distaff Corner 

The Directorate of Women in the 
Air Force, a separate office at Hq. 
USAF that monitored WAF policies, 
is being closed. Under the "full 
equality" theme, it's no longer 
needed. An adviser on women's 
matters will remain on the Air Staff, 
however. The directorate earlier 
provided the springboard for 
Jeanne Holm to become USAF's 
first and only female major general. 

By mid-spring, only a handful of 
USAF female officers had applied 
for the twenty distaff pilot training 
spaces reserved for them late this 
year and early next. So, Head­
quarters went out with a plea for 
more applications and eased some 
of the qualification rules. The board 
was to meet this month. Army al­
ready has thirteen women in flying 
training. 

Actives May Fly with 
AFRES/ANG 

The latest plan to help trim 
USAF's rated overages (see item 
on p. 90) may result in about 250 
young pilots and fifty navigators 
being assigned to Air Reserve and 
Air Guard units. The plan, which 
hasn't been completely nailed down 
yet, calls for various C-130 and 
KC-135 copilots to be so assigned­
these groups were recently 134 and 
128 percent manned. 

Also involved would be instructor 
pilots who complete their ATC as­
signments next fiscal year and are 
looking for "weapons system iden­
tity." USAF wants to find them 
cockpit, not nonrated, jobs. 

Flying some active-duty aircrews 
in Air Reserve Force outfits would 
help ease rated officer assignment 
problems. Officers would continue 
to gain flying experience, but not at 
the expense of the active force's 
restricted flying hour allocation. 
Their duties, besides flying, would 
parallel those held by company 
graders in regular squadrons. 

The program would also strength­
en the total force effort, authorities 
say. 
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The Bulletin 
Board 

Reserve/TAC F-4 Test Readied 

Recruiting of nearly 150 Reserv­
ists to participate in a two-year 
Tactical Fighter Augmentation Test 
at Moody AFB, Ga., is scheduled 
to begin next month. Participants 
will include aircrew members and 
maintenance and munitions people, 
all Category A mobilization assign­
ees. 

The Reservists will train with the 
Regular Air Force's 347th Tactical 
Fighter Wing and use its F-4Es and 
other facilities. The Chief of the Air 
Force Reserve, Maj. Gen. William 
Lyon, is enthusiastic about the proj­
ect and the possibilities it holds for 
vital new Reserve missions. He said 
the test, which starts in October, 
could be expanded if it proves suc­
cessful. 

The augmentation plan contains 
some features of MAC's "associate" 
training program in which Air Re­
serve strategic airlift units fly active­
duty C-141 s and C-5s. However, it 
differs in th at for those operations 
the Ar n cG units are separate or 
ganizations. Under the TAC aug­
mentation, the Reservists will partic­
ipate directly with the active-duty 
outfit. 

New AFROTC Program 

Fifty outstanding AFROTC cadets 
from about that many different units 
will spend short tours at active-duty 
bases this summer. The new pro­
gram, modeled after the "third­
lieutenant" plan long in use by Air 
Force Academy cadets, has been 
recommended by AFA for some 
time. If successful, it may be ex­
panded later. 

AFROTC cadets chosen for the 
program must have a B average or 
better. They will spend two weeks 
at bases that do not host regular 
AFROTC summer field training, and 
pull duty appropriate to what they 
can expect later on when they are 
on extended active duty. 

CMSAF Named to 
Aid Society Board 

USAF adopted a long-standing 
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AFA resolution recently when it ap­
pointed Chief Master Sergeant of 
the Air Force Thomas N. Barnes to 
the Board of Trustees of the Air 
Force Aid Society. AFA has held 
that NCO representation was need­
ed on the board and, because of his 
high office, the CMSAF was the 
desired appointee. Another AFAS 
board appointee is Judge Howard 
Markey, a former AFA National 
President and a permanent AFA 
Director, who recently retired from 
the Air Force Reserve. 

As long urged by AFA, Chief Master 
Sergeant of the Air Force Thomas N. 
Barnes was recently named to the 
Board of Trustees of the Air Force 
Aid Society. 

Utah School Cops 
AFJROTC Award 

The AFJROTC unit at Clearfield 
High School, Clearfield, Utah, has 
won top honors in the annual con­
test sponsored by AFA through the 
Aerospace Education Foundation. 
This year's topic, which cadets were 
asked to prepare for public presen­
tation, was the "Role of Aerospace 
in American History." The awards­
a $4,000 scholarship and a distinc­
tive plaque-will be presented to 
the unit at the AFA Convention in 
Washington, D. C., in September. 
The Clearfield entry is a color video 
tape in which two cadets narrate 
the highpoints of aerospace history 
from ballooning through the moon 
landings. 

Runners-up, who will receive 
plaques, are (in order) Choctaw­
hatchee H. S., Ft. Walton Beach, 

Fla.; Cambria Heights H. S., Patton, 
Pa.; West Mecklenburg H. S., 
Charlotte, N. C.; and Lafayette H. S., 
Ellisville, Mo. 

AFJROTC units at the following 
schools wi!I receive Certificates of 
Merit for honorable mention: 

Upper Heyford American H. S., 
Croughton, England; Vero Beach 
H. S., Vero Beach, Fla.; Belton­
Honea Path H. S., Belton, S. C.; 
Berkeley H. S., Moncks Corner, 
S. C., Unicoi County H. S., Erwin, 
Tenn.; Ottawa Township H. S., 
Ottawa, Ill.; Anderson Union H. S., 
Anderson, Calif.; Ft. Walton Beach 
H. S., Ft. Walton Beach, Fla.; Home­
wood H. S., Homewood, Ala.; S. R. 
Butler H. S., Huntsville, Ala.; Lowell 
H. S., Lowell, Ind.; Midview H. S., 
Crafton, Ohio; Torrejon American 
H. S., Spain; Randolph-Macon 
Academy, Front Royal, Va.; St. 
Paul's High School, Covington, La.; 
General H. H. Arnold American 
H. S., Germany; J. Frank Dobie 
H. S., Houston, Tex.; Del Norte H. S., 
Albuquerque, N. M.; Irmo H. S., 
Irmo, S. C.; and Westland H. S., 
Galloway, Ohio. 

Forty-Six Uniform 
Changes Weighed 

Boots for USAF women. Umbrel­
lRs for male members. A maternity 
uniform for the women. These are 
among forty-six proposed changes 
to the Air Force uniform that Head­
quarters recently asked commands 
to comment on. The suggested 
changes would also ease the rules 
on wearing hats and caps, limit 
rings worn while in uniform to three, 
and keep skirt lengths between two 
inches below the kneecap to two 
inches above. The Air Force uni­
form board will make the final deci­
sions. Permitting umbrellas while in 
uniform would shatter one of the 
oldest traditions in the military ser­
vice. 

ANG Attacks NCO 
Manning Woes 

The Air National Guard has come 
up with a package of solutions for 
its NCO manning and promotion 
problems, which has included a 
three-year freeze on hikes to E-9. 
Effective October 1, that freeze will 
be lifted and a quota of 100 ad­
vancements, controlled by the Na­
tional Guard Bureau, will be author­
ized. 
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The ANG will also (1) reduce en­
listed promotion phase points; (2) 
restrict reenlistment of surplus 
NCOs; and (3) establish a high year 
of tenure-a mandatory retirement 
point-for the enlisted force. The 
organization, as forecast in last 

month's AIR FORCE Magazine, also 
will review airmen for retention 
after they attain twenty years of 
satisfactory service for retirement. 

Reenlistments to E-7 through E-9 
will be limited to three years, and, 
if members are surplus in grade, 

they'll lose at least one stripe. How­
ever, surplus top-three graders will 
be encouraged to switch to "a valid 
vacancy, or retrain." The longer 
promotion phase points will be an­
nounced later. 

The ANG's tough new program 

Ed Gates ... Speaking of People 

Leveling on the Benefits Issue 
One of the standout sections of the Defense Manpower 

Commission's recent report (see last month's "Bulletin 
Board") tackles the "removal of real or perceived benefits" 
question. 

This benefits-dilution matter is far and away the most 
explosive personnel-type issue in the minds of military 
members today. Each week, seemingly more and more of 
them are jumping on the government in protest; yet service 
and Defense Department leaders continue to treat the sub­
ject very gingerly. Many have shied away from it entirely, 
which is unfortunate; the troops want the issue faced. 

The Manpower Commission 's report addresses the prob­
lem head on and advances some thoughtful suggestions. 

First off, the report scolded the Defense establishment 
for abruptly changing policies in order to save money, 
without fully considering the impact on morale or telling 
service people in some detail why the changes are deemed 
necessary. The commissary funding cutback drive is a 
prime example. 

The report also hit "piecemeal changes" to personnel 
policies. And it said Congress and the executive branch 
should be sensitive to how military members and their 
families view such changes. 

"Personnel policies and practices important to the in­
dividual should not be changed without adequate explana­
tion and should be altered only in the context of a total 
review of policies and practices, taking into consideration 
the consequences of proposed changes," the report de­
clared. 

And when a policy decision is heavily influenced by 
cost considerations? "This should be stated openly, ex­
plained, and not obscured by promises. Members of the 
armed forces will appreciate the candor," the report added. 

Good advice. Pentagon leaders should have followed 
it earlier when they tried to "sell" the proposed Retirement 
Modernization Act to the military community by sugar­
coating unpopular sections of that legislation. Defense sim­
ply didn't level with the membership, and the sales job 
failed. Instead of achieving troop understanding, the De­
partment incurred the wrath of thousands of rank-and-file 
people. And its credibility took a nose dive. 

(The RMA legislation, which in addition to controversial 
sections contains numerous desirable and popular changes 
to the retirement system, was scheduled for House sub­
committee consideration last month.) 

The manpower report also correctly pointed out that 
Pentagon plans to cut benefits frequently produce per­
sonnel reactions "out of proportion to the savings in­
volved." And when numerous members end their careers 
because they feel Uncle Sam has broken faith with them, 
the government's investment in recruiting, training, and 
experience "may well exceed any savings originally con­
templated." 

In addition, the Commission report noted that "the ad­
verse impact on the morale of those remaining should be 
obvious and a cause for deep concern." It then advanced 
two positive proposals. 
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One urges the government to establish a service mem­
ber's "Bill of Rights" that would specify the benefits that 
accrue from military service. It would provide "that such 
benefits would only be changed or eliminated prospectively 
and changes would not apply to those already in service. 

"For whatever reasons," the report said, "the service­
man now feels that his benefits are in jeopardy. His trust 
and confidence in the system have been shaken to the 
point where legislation [the Bill of Rights] may be neces­
sary to restore it." 

There is some question, of course, about the practicality 
of the Rights proposal. It suggests a different slate of 
benefits for different people, based on service entry dates, 
and that may not be workable. But some modification of 
the idea might. 

The Commission's second proposal appears entirely 
feasible. It would make the service chiefs the "ombudsmen 
and defenders" of their uniformed members. This plan, the 
Commission noted, will answer the long-standing question: 
"Who represents the interests of the serviceman at the seat 
of government?" 

The report said, "It is important in the national interest 
that the men and women of his service perceive the service 
chief as their ombudsman. This role cannot be delegated. 
The service chief should declare himself on those issues 
that will greatly affect the morale of the men and women 
of his service." ' 

The absence of such spokesmen for each service has 
been all too apparent. For years, numerous derogatory and 
erroneous statements issued about the service and service 
people by prominent public figures have gone unanswered. 
This unfortunate situation, of course, has done nothing for 
service morale. 

The military community deserves the support implicit in 
the Commission-endorsed plan to permit service chiefs to 
speak out. And the step would also help fill a void that 
the unions, in contemplating the organization of military 
personnel, may be eyeing. The "chief-ombudsman" pro­
posal could, in fact, be labeled a positive "stop-the-union" 
move. 

The Commission's report, in short, is calling for reduced 
cuts in benefits, improved internal and external communi­
cations, and for leveling with the troops and defending 
them publicly when necessary. 

While these proposals would break sharply with past 
practices, they are not the handiwork of starry-eyed 
liberals; they are the product of experienced, top-level 
management types. The Commission chairman, Curtis W. 
Tarr, it is remembered, is a corporation executive and 
former high Pentagon official ; its executive director, retired 
Gen. Bruce Palmer, formerly was Army's Vice Chief of 
Staff; and the other members and key staffers came from 
lofty management posts in the military and business com­
munities. 

These particular proposals, furthermore. don't need con­
gressional approval. They can be adopted any time the 
executive branch wishes. The sooner the better, we say. ■ 
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will result in some involuntary sepa­
rations and retirements, but the 
component wants to make certain 
that overages in the higher NCO 
grades are reduced and will not 
recur. 

Air Guard Director Maj. Gen. 
John J. Pesch, in a letter to state 
Adjutants General, said that without 
the changes, "there could be no 
promotions to E-9 for approximately 
two more years and freezes may be 
required to grades E-5 and E-7 dur­
ing calendar 1976." 

An earlier ANG move to demote 
some E-9s was scratched. 

Mobilization Measure Enacted 

The President has signed the 
measure allowing him to mobilize 
up to 50,000 Reserve Forces mem­
bers for not more than ninety days, 
without declaring a national emer­
gency. The new law, urgently sought 
by the Pentagon, increases the gov­
ernment's mobilization flexibility and 
adds credibility to the Reserve 
Forces. 

Elsewhere on the military legis­
lative front: 

• Showdowns neared on Capitol 
Hill over commissary funding and 
continuation of the one-percent 
"add-on" to retired pay raises. A 
House Appropriations subcommittee 
was the latest group in that body 
to endorse full commissary funding. 
But there are strong anticommis­
sary forces in the Senate. 

• Both the Senate and the House 
have voted to remove the add-on 
for military members, on condition 
that it will also be scrubbed for 
federal civilian employees. That is 
yet to be decided. Meantime, fed­
eral unions are fighting removal of 
the add-on for State Department 
employees. Ahead are more votes 
on the tangled issue. 

• House Armed Services Commit­
tee approval was nearing on DOPMA 
(see earlier item) and on the bill to 
improve the finances of the Sol­
dier's and Airmen's Home in Wash­
ington, D. C. The latter plan will 
raise monthly contributions of Air 
Force and Army enlisted members 
from twenty-five to fifty cents and 
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require Home occupants to pay 
modest rent. They now reside there 
free. 

• The mili tary per diem increase 
bill at press time was awaiting the 
President's signature. It allows total 
daily expenses of up to $33 except 
for certain high-cost areas where 
the limit will be $50. Civil servants 
got similar per diem raises a year 
ago. 

Short Bursts 

USAF's top personnel executive, 
Lt. Gen. Kenneth L. Tallman, be­
lieves that various "pay changes" 
will emerge in the wake of high­
level compensation studies, such as 
the Quadrennial Review of Military 
Compensation, due out soon, and 
the recent Defense Manpower 
Commission report. But not right 
away. He says the Air Force is pro­
ceeding "very cautiously" before 
endorsing pay alterations, such as 
a single salary system, to make 
sure no members will suffer on 
take-home pay, pensions, etc. Gen­
eral Tallman is a member of the 
Quadrennial Review panel. 

The Defense Department, mean­
time, is "staffing" the DMC report 
with its dozens of recommended 
changes to personnel-manpower 
policies and laws (see June '7G 
"Bulletin Board" ). DMC's desire to 
eliminate the long-standing up-or­
out feature of officer promotion 
programs, in favor of occasional 
"selection-out" authority, didn't go 
over big with Air Force officials 
who feel that up-or-out is a 
"proven" revitalization tool. 

After months of delay, the Penta­
gon has issued joint travel regula­
tion changes that okay cash bene­
fits for service people who move 
their own household goods at trans­
fer time. The payoff: seventy-five 
percent of what it would have cost 
the government to move the goods 
via conventional means, less costs 
incurred by Uncle Sam in providing 
a rental vehicle and packing ma­
terials. This can mean substantial 
cash payments to those electing to 
do-it-yourself. See the May '76 
"Bulletin Board" for an earlier re-
port. ' 

Rep. Bill Chappell, Jr. (D-Fla.), be­
lieves there should be one Assis­
tant Defense Secretary for Man­
power, and another for Reserve 
Affairs. He's introduced a bill to 
that effect. 

Senior Staff Changes 

CHANGES: B/G Walter H. Bax­
ter Ill, from V /C, Thirteenth AF, 
PACAF, U-Tapao Afld ., Thailand, to 
Cmdr., 313th Air Div., and Cmdr., 
18th TFW, PACAF, Kadena AB, 
Okinawa, replacing M/G Lynwood 
E. Clark ... B/G Robert W. Bazley, 
from lnsp. Gen., USAFE, Ramstein 
AB, Germany, to Asst. for Readi­
ness, USAFE, Ramstein AB, Ger­
many . . . B/G George M. Brown­
ing, from Cmdr., 26th TRW, USAFE, 
Zweibrucken AB, Germany, to lnsp. 
Gen., USAFE, Ramstein, Germany, 
replacing B/G Robert W. Bazley ... 
MIG Lynwood E. Clark, from 
Cmdr., 313th Air Div., and Cmdr., 
18th TFW, PACAF, Kadena AB, Oki­
nawa, to DCS/Log., Hq. PACAF, 
Hickam AFB, Oahu, Hawaii, replac­
ing B/G Jack W. Waters . . . B/G 1 
Gerald E. Cooke, from Secy., JCS, 1 

and Dep. Dir. , Joint Staff, OJCS, 1 

Washington, D. C., to Dep. Dir. 
(Reece), J-3, OJCS, Washington, 
D. C. . . . B/G Donald M. Davis, 
from Dep. Dir., J-3 (NMCC), Joint 
Staff, OJCS, Washington, D. C., to 
US DCS/Live Oak, SHAPE, Bel­
gium, replacing B/G Robert F. 
Titus. 

B/G James R. Hildreth, from Se­
nior AF Member, WSEG, ODDR&E, 
Arlington, Va., to V/C, USAF­
TFWC, TAC, Nellis AFB, Nev., re­
placing B/G Robinson Risner . . . 
Col. (B/G selectee) Leighton R. 
Palmerton, from Dir. of Mat. Mgmt., 
Oklahoma City ALC, AFLC, Tinker 
AFB, Okla., to V/C, Oklahoma City 
ALC, AFLC, Tinker AFB, Okla., re­
placing B/G Charles E. Shannon ... 
L/G Bryce Poe II, from V/CINC, 
USAFE, Ramstein AB, Germany, to 
Cmdr. , AF Acqn . Div., Hq. AFLC, 
Wright-Patterson AFB, Ohio ... B/G 
Robinson Risner, from V/C, USAF­
TFWC, TAC, Nellis AFB, Nev., to 
Sp. Asst. to the Cmdr., USAFTFWC, 
TAC, Nellis AFB, Nev . ... B/G 
Charles E. Shannon, from V /C, 
Oklahoma City ALC, AFLC, Tinker 
AFB, Okla., to Asst. Dir. for lnstlns. 
& Log., NSA, Ft. Meade Md. . .. 
B/G Robert F. Titus, from US DCS/ 
Live Oak, SHAPE, Belgium, to Asst. 
□CS/Plans & Programs, J-5, 
NORAD, and Asst. □CS/Plans & 
Programs, Hq. ADCOM, Colorado 
Springs, Colo. . . . B/G Jack W. 
Waters, from DCS/Log., PACAF, 
Hickam AFB, Oahu, Hawaii, to 
DCS/Mat. Mgmt., Hq. AFLC, Wright­
Patterson AFB, Ohio. ■ 
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CSC Provides The Integrating 
Elements For 485L TACC 

As a key part of the Air 
Force team, we're developing 
software systems for the 
tactical air commander's new 
resource for realtime combat 
decisions -- the automated 
Tactical Air Control Center. 
Our tasks: 

• Communications Software 
- 4th Generation 
.Microcomputers 

• Data Processing and 
Display Software 

• Exercise and Data 
Generation Software 

• Integration and Test 
Engineering to Pull It All 
Together 

The Automated T ACC 
achieves an order of magni­
tude improvement over 
current manual methods in 
resource allocation, mission 
planning, mission monitoring, 
and reporting and correlation. 

With current information in 
immediately useable form, the 
tactical air commander can recall 
and display from the 485L data­
base precise information about 
the availability of strike 
resources. Mission orders then 
are automatically prepared and 
transmitted to tactical units for 
execution. 

The 485L T ACC is designed 
to be one of the most thor­
oughly flexible c3 systems ever 
fielded. With more than a 
dozen large-scale command and 
control systems behind us, 
we've made sure of that. 

When you want to build 
systems, CSC has the answer. 

It's what we do best. 

CBC 
COMPUTER 
SCIENCES 
CORPORATION 

Systems Division Headquarters 
6565 Arlington Boulevard 
Falls Church, Virginia 22046 

Offices and Facilities in Major Cities 
Around the World 

For employment opportunities, contact Gus Siekierka, Employment Manager. An equal opportunity employer M/F 
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World War II: 
The First Two Years 

The Last European War, by 
John Lukacs. Anchor Press/ 
Doubleday, New York, N. Y., 
1976. 535 pages. $15. 

John Lukacs sharply and con­
vincingly presents the two years of 
war, September 1939-December 
1941, in which the other European 
nations, though badly overrun, 
drove Hitler to a stalemate before 
America entered the conflict and it 
ceased to be a purely European 
war. 

When the war broke out, the . 
blunderings of the chancelleries be­
came less significant than the will 
of the nations to survive. Ideologies 
disintegrated before that will, Lu­
kacs believes. Old bourgeois com­
placency and Marxist international­
ism both yielded to Hitler's drive, 
which was for German supremacy 
rather than National Socialism. 

A factor in the continuance of 
the war was the many serious mis­
calculations regarding the balance 
of power. With the Allies' rearma­
ment progressing, they told Hitler 
that to take over Poland would 
mean war, counting on Stalin to re­
construct the balance of power 
against Germany; but Stalin, ha­
rassed by Japan, opted for a cau­
tious friendship with Germany. In 
breaking this relationship, Hitler 
failed in Russia and raised a new 
world balance of power against him. 

Dismissing these matters some­
what briefly, Lukacs proceeds ad­
mirably to narrate the action in field 
and ministry. Although not a mili­
tary historian, and painting on a 
vast canvas, he does his job well. 

Surprisingly, he found good rela­
tions between German officers and 
enlisted men a factor in their ad-
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e 
vance across Europe. Their big 
drives were not crusades. The 
troops were deceived into thinking 
their country had been attacked. 
Hitler withheld his heavy forces to 
permit the Dunkirk withdrawal, hop­
ing to make a deal with the British. 
Weather was not an outstanding 
element in turning back the Ger­
mans in Russia. It was a normal 
winter, but Hitler halted his ad­
vance too long, too near Moscow. 

Except for the bombing raids that 
preceded initial German aggres­
sions and for the air fighting in the 
Battle of Britain, Lukacs neglects 
air activity. By 1940, it was evident, 
he said , that dive bombing dis­
rupted the daily lives and produc­
tion of goods to a lesser extent 
than had been supposed. [Hitler 
never developed an effective heavy 
bomber force.] 

In his discussion of air action 
during the last European war, Lu­
kc;cs appears to forget the impor­
tant role of Soviet close air support. 
And that air cover had something 
to do with the seemingly invincible 
advance of German columns on 
many fronts. Treatment of sociolog­
ical factors in other chapters is 
more rewarding. 

-Reviewed by Dr. John M. 
Baker, Col. USAR (Ret.) . 

Airborne All the Way 

Dropzone Normandy, by Na­
pier Crookenden. Charles 
Scribner's Sons, New York, 
N. Y., 1976. 304 pages with 
index. $12.50. 

On June 5, 1944, began the most 
massive airborne assault in the his­
tory of warfare. Three full Allied di­
visions-two of them American and 
one British-dropped into occupied 
Normandy with the vital task of se-

curing the flanks for the amphibious 
invasion that was to follow . 

This is the story of the develop­
ment of those specialized units­
the parachute and glider troops and 
their equipment-and the key role 
they were to play in the first few 
crucial days that changed the 
course of the war and were prelude 
to the ultimate defeat of the Nazi 
war machine. 

Illustrated throughout with photo­
graphs and maps, this book renders 
a detailed account of the fighting of 
units and individuals, the confusion, 
the determination, the tragedies 
and triumphs of a battle that re­
mains unique in military annals. 

The author, retired British Army 
Lt. Gen. Sir Napier Crookenden, is 
an expert on airborne forces, hav­
ing commanded the 16th Parachute i 

Brigade during his military career 
of thirty-seven years . 

-Reviewed by William P. 
Schlitz, Assistant Managing 
Editor. 

New Books in Brief 

Aircraft in Profile, by Charles W. 
Cain. First in a series of twelve, this 
volume contains histories of mili­
tary and civilian aircraft of many 
countries, from bi- and triplanes of 
World War I through combat air­
craft of World War II and into the 
1950s. Includes photos, color draw­
ings, specifications, and markings. 
Doubleday & Co., New York, N. Y., 
1976. 144 pages. $11.95. 

The Army Air Forces: World War 
II Combat Chronology 1941-1945, 
compiled by Kit C. Carter and Rob­
ert Mueller of the Albert F. Simpson 
Historical Research Center, Air Uni­
versity, under auspices of the Office 
of Air Force History. This day-by­
day chronology of AAF combat op­
erations in World War II is de­
signed as a companion reference 
to the seven-volume history of The 
Army Air Forces in World War II. 
An invaluable research tool that 
also includes a glossary of code 
names, abbreviations, and an ex­
cellent index. Superintendent of 
Documents, US Government Print­
ing Office, Washington, D. C. 20402. 
991 pages. $14.30. 

Aviation Weather, by FAA Flight 
Standards Service and the National 
Weather Service. Violent, hazardous 
weather conditions are discussed to 
help pilots recognize when trouble 
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is in the airc Wind, temperature vari­
ations, clouds, icing, turbulence, 
thunderstorms, air masses, fronts , 
and their impact on flying are 
among items covered . Illustrations, 
photos, glossary of weather terms, 
index. Superintendent of Docu­
ments, US Government Printing 
Office, Washington, D. C. 20402, 
1975. 219 pages. $4.55. 

Aviation Weather Services, by 
FAA Flight Standards Service and 
National Weather Service. Compan­
ion to Aviation Weather. Details 
such products and services avail­
able from FAA and NWS as pilot, 
radar, and weather reports ; wind, 
hurricane, and temperature fore­
casts; severe weather watch bulle­
tins; and analytic and prognastic 
charts. Format allows easy updating 
as page revisions are issued peri­
odically. Superintendent of Doc­
uments, US Government Printing 
Office, Washington, D. C. 20402, 
1975. 117 pages. $1.95. 

Black Americans in Aviation, by 
Raymond Peters and Clinton Ar­
nold. As in other areas of American 
life, blacks struggled for the right 
to fly. Here is the story of their fight 
to participate equally in aviation, 
from Kitty Hawk to the space age. 
Included are profiles of today's 
black aviators along with a list of 
black airmen who are members or 
supporters of Negro American In­
ternational, founded in 1967 to in­
spire the black community toward 
aviation as a career or hobby. Pho­
tos. Neyenesch Printers, Inc. , P. 0. 
Box 430, San Diego, Calif., 1975. 
85 pages. $9.95 hardback. $4.95 
paperback. 

British Aircraft of World War II, 
by John Frayn Turner. Forty-nine 
aircraft types are described in three 
sections . The reference section con­
tains photos, markings, and specifi­
cations. The second section has 
superb color photos of the forty­
nine during the war, and the last 
section covers the aircraft in action, 
with pilot narratives of outstanding 
combat exploits . Stein and Day, 
Briarcliff Manor, N. Y., 1976. 144 
pages. $10.95. 

German Aircraft of World War II, 
by Christopher Shepherd. A com­
panion to British Aircraft of World 
War II. This volume is similarly di­
vided into three sections. Stein and 
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Day, Briarcliff Manor, N. Y., 1976. 
144 pages. $10.95. 

Early Supersonic Fighters of the 
West , by Bill Gunston. The author 
describes in detail the design, per­
formance, management, shortcom­
ings, and contributions to fighter 
aviation of a dozen early super­
sonic fighters. Included are the 
BAC Lightning, Mirage Ill and 5, 
Saab-35 Draken, and USAF's F-100, 
F-102, and F-104, and the US N's F-8 
Crusader. Photos, glossary. Charles 
Scribner's Sons, New York, N. Y., 
1976. 256 pages. $10.95. 

The Eastern Front, 1914-1917, by 
Norman Stone. The author describes 
and substantially reinterprets the 
battles of the Eastern front. He con­
tends that German economic supe­
riority has been greatly overesti­
mated. Russia's economy, he says, 
suffered a crisis of growth, not a 
decline. As a result, capitalism died 
in Russia in 1915-1916, not 1917-
1918. Notes, index, maps, charts. 
Charles Scribner's Sons, New York, 
N. Y., 1975. 348 pages. $15.00. 

F-15 Eagle in Action, by Lou 
Drendle and Capt. Don Carson. 
Background, design of the F-15 with 
details on refueling and weapons. 
Captain Carson 's pilot story is re­
printed from this magazine's Jan­
uary 1974 issue. Photos, drawings. 
Squadron/Signal Publications, 3461 
E. Ten Mile Road, Warren, Mich., 
1976. 50 pages. $3.95. 

The G.l.s: The Americans in Brit­
ain 1942-1945, by Norman Long­
mate. "Over-fed, over-paid, over­
sexed, and over here," went one 
British lament about the 2,000,000 
American soldiers stationed in Brit­
ain during the war. Yet, as the 
author reveals, integration went 
smoothly and benefited both sides. 
Based on British and American 
reminiscences, the book is a touch­
ing, humorous social history. Photos. 
Charles Scribner's Sons, New York, 
N. Y., 1976. 416 pages. $12.50. 

The Making of a Missile Crisis, 
October 1962, by Herbert S. Diner­
stein. The author examines Cuban, 
Soviet, and American interaction 
demonstrating how assumptions and 
preconceptions, some drawn from 
the 1954 Guatemalan episode, in­
fluenced and even encouraged the 
crisis . Of particular interest is the 

three-way split that divided the 
Soviet political elite on how to re­
spond to President Kennedy's de­
mand that the missiles be removed. 
Appendices reprint the October 23 
Soviet statement, Soviet editorials 
commenting on it , and analyze 
both. The Johns Hopkins University 
Press, Baltimore, Md., 1976. 302 
pages. $14.95. 

The Next Fifty Years in Space, by 
Patrick Moore. The author, involved 
in astronomical research since 
1952, speculates about what will 
happen in space and the order of 
events during the next half century. 
Photos, illustrations. Taplinger Pub­
lishing Co., New York, N. Y., 1976. 
144 pages. $12.95. 

The Pilot's Night Flying Hand­
book, by Len Buckwalter. Step-by­
step • techniques and safety proce­
dures, including what a private pilot 
should know about outfitting his 
pl ane, aircraft and ground lighting 
systems, navigation, emergencies, 
instrument proficiency, etc. Photos, 
drawings, charts. Timely as a re­
sult of the recent FAA requirement 
that all new pilots obtain certifica­
tion for night flying. Doubleday and 
Co., New York, N. Y., 1976. 175 
pages. $8.95. 

The Story of the Texan . One of 
the most durable planes ever built, 
the AT-6 advanced trainer has been 
used throughout the world. Here are 
details, complete with photos, draw­
ings, and charts. "Texan" is used 
as a generic name for all models. 
Aviation Publications, Milwaukee, 
Wis. , 1975. 40 pages. $3.95. 

Supermarine Spitfire Remem­
bered, by Philip J. R. Moyes. Mono­
graph detailing production and de­
velopment, model modifications, 
construction details as well as the 
Spitfire in World War II. Photos and 
drawings. Vintage Aviation Publi­
cations, Oxford, England, 1976. 17 
pages. $2.00 postpaid. 

Twelfth Air Force Story, by Kenn 
C. Rust. Second in a planned series 
of books on AAF combat air forces 
in World War II. From activation in 
1942 to V-E Day, the Twelfth's story 
is detailed chronologically. Photos, 
charts, markings, and aces. Histori­
cal Aviation Album, Temple City, 
Calif., 1975. 64 pages. $6.50. 

-Reviewed by Robin Whittle 
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ews 
By Don Steele, AFA AFFAIRS EDITOR 

Sen. John G. To wer (R.-Tex.) was the guest of honor and speaker at a recent dinner 
meeting of the De/aware Galaxy Chapter. Shown ere, from felt, Senator Tower; Dover 
Matu1 Cl,,11I111, L11G1illi$, /J11 l1lllcl 11,e Sen 101: LJ(llaware ~ta,e At-A l'ras,aenr <;eorge 
Chabbott; Col. C/fck D. Smith, Commender, 436th M/1/tary Airlift Wing, Dover AFB: 
Chaple, President 0 . 8. Wl111ams; Col. Harold H_ Hostel. Commander, 436rh Air Base 
G1oup, Dover AFB; and Sen. WU/lam V. Aoth, Jr. (D-Del.). 

During the post several months, AFA leaders ac1oss the csun/ry have 
bean presenting the AFA Sliver Modal to the Outs!Bndlng COdei In each 
of the many AFROTC units_ At tho Un/ve,slly of Alizona, AFA National 
Director Hugh W. Stewart, left, and University President John P. 
Schaefer, right, congratulate AFROTC Cadet Robert A. Persichinl, 
rec/plent of the medal during the university's annual President's 
Roview. 
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At the H. H. Arnold Chapter's Annual Awards Dinner, held 
recently at the Salisbury Club In East Meadow, N. Y., 
Sen. Barry M, Goldwater (R-Ariz.) was named the Chapter's 
"Man of the Year," in recognition of his "dedication and 
outstanding service to the Air Force Association and its 
Aerospace Education t-ounaa11on, as well as his ettorts 
toward a superior United States Air Force." In the photo, 
Senator Goldwater accepts the award from Rep. Lester L. 
Wolf/ (D-N. Y.). a member of the Chapter's Executive 
Council and a past recipient of the Chapter's 
"Man of the Year " award. 

Ma/. Gen. William R. Hayes, left, Commander, Warner Robins Air 
Logistics Center, Robins AFB, Ga., the speaker at a recent meeting of 
AFA's Middle Georgia Chapter, accepts a plaque from Chapter President 
H. C. "Butch" Strawser, right, in appreciation of his outstanding 
support of the Chapter's activities. 
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chapter and state photo gallery 

Lt. Gen. Ray B. Sitton, Director of Operations, Joint Chiefs of Staff, was the guest speaker at the 
Annual Spring Banquet of AFA 's Florida Gull Coast Chapter at Sarasota. Shown during the banquet 
reception are, from left, William A. Williams, Jr,, Karen Kennedy, Gen3ral Sitton, Carola Williams, 
and Chapter President James E. Kennedy. 

AFA National President George M. Douglas, right, a speaker at the Alamo Chapter's Annual Awards 
Banquet, is shown congratulating Jerry S. Crenwelge, left, winner of the Chapter's annual High 
School AFA Essay Contest. A student at New Braunfels High School, Jerry went on to win the 
Texas St.,te AFA's Earle North Parker Scholarship Award of $1,000, which was presented at the State 
AFA's Ex~cutive Committee meeting in Del Rio. 
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Rep. Robert N. Giaimo (D-Conn.) was the 
featured speaker at the Connecticut State AFA's 
convention dinner in West Haven, Shown with 
Congressman Giaimo, right, are Connecticut 
State AFA President Margaret McEnerney, left, 
and State AFA Treasurer Bernard Stein, who 
received a citation in recognition of his 
dedicated service as Chapter and State 
Treasurer. 

INTERESTED IN JOINING A 
LOCAL CHAPTER? 

For Information on AFA chapters In 
your area, write: 
Assistant Executive Director/Field 

Operations 
Air Force Association 
1750 Pennsylvania Ave., N. W. 
Washington, D. C. 20008 

At the graduation banquet of the Air Training 
Command's NCO Academy Class 76-02, which 
was held at the Officer Training School Open 
Mess, Lackland AFB Annex, Tex., James C. 
Shutt, left, Alamo Chapter Awards Committee 
Chairman, and Col. Lawrence D. Garrison, right, 
Commander, 47th Flying Training Wing, Laughlin 
AFB, present the coveted ATC Commander's 
Trophy to TSgt. David L. Griffith, center, tor 
having been selected first honor graduate of 
his class. The trophy, which was donated by 
the Alamo Chapter to signify its avid support 
of professional NCO education, was awarded 
In the name of Lt. Gen. John W. Roberts, 
ATC Commander. 
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AFA's 30th Anniversary 
National Convention and 
its 1976 Aerospace Brief­
ings and Displays will be 
held at the Sheraton-Park 
and Shoreham-Americana 
Hotels, September 20-23. 
Accommodations are limit­
ed at the Shoreham­
Americana Hotel and will 
be used primarily by other 

orgw,izations meeting in 
conjunction with AFA's 
1976 National Convention. 

All reservation 
requests for rooms and 
suites at the Sheraton­
Pmk HotP.I ::ihrnJlrl hA RP.nt 
to: Reservations Office, 
Sheraton-Park Hotel, 2660 
Woodley Road N.W., 
Washington, D.C. 20008. 

Be sure to refer to AFA's 
National Convention when 
requesting reservations. 
Otherwise.your reservation 
requests will not be accept­
ed by the Sheraton-Park. 

AFA's National Conven­
tion activit ies will 
include luncheons for the 
Secretary of the Air 
Force and the Air Force 
Chief of Staff, and the Air 
Force Anniversary Recep­
tion and Dinner Dance. 
The National Convention 
will also include AFA's 
Business Sessions, 
Conferences, and several 
invitational events, 
including the President's 
Reception , the Annual 
Outstanding Airmen 
Dinner, and the Chief 

Executive's Reception and 
Buffet. 

We urge you to make 
your reservations at the 
Sheraton-Park Hotel as 
soon as possible to ensure 
obtaining your reserva­
tions . Arrivals after 6:00 
p. m. require a one-night 
deposit for the night of 
arrival. 

PLAN NOW TO COME TO WASHINGTON, D.C., TO ATTEND 

AFNs 30fhAnniversary 
National Convention 
September 20, 21, 22 

and its 
1976 Aerosr:sce Briefiwis 

and • pl~s 
September 21, 22, 23 



AFANews 

AFA 's Board Chairman, Joe L. Shosid, was the speaker at a kicko/1 luncheon for the recent AFA 
membership drive at Sheppard AFB, Tex. Mr, Shosid, center, is shown visiting with Ma;. Gen. Cecil 
E. Fox, left, Commander, Sheppard Technical Training Center, and LI. Col. (colonel sefectee) 
Robert Osborne, right, the volunteer AFA membership chairman at Sheppard AFB 
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AFA 's Greater St. Louis Chapter President, Richard Gerber, left, presents a Chapter plaque to 
SSgt. Edward R. Cortes, right, designating him the St, Louis Area Outstanding Airman of the Year 
Sergeant Cortes is assigned to the 1814th Communications Squadron, supporting the Defense 
Mapping Agency Aerospace Center in St. Louis. The presentation was made at the Chapter's annual 
awards banquet. 

Lt. Gen. John W. Roberts, Commander, Air Training Command, was the guest speaker at the 
Texas State AFA's recent Executive Committee Meeting Luncheon at Laughlin AFB Officers' Club. 
Shown are, from felt, Del Rio Chapter President Bob Mosher; Del Rio Mayor Dr. Alfredo Gutieffez; 
Texas State AFA President Vic Kregel; and General Roberts. 
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When you need 
dependable electric 
power, Bendix can 
turn non. 

Member of GAMA 

~ Genera1Aviation I', Manufacturers Association 

It all started nearly fifty years ago, when we 
built the first battery-charging generator for 
the Lockheed VEGA. 

Ever since, we've been generating, reg­
ulating, distributing, converting and connect­
ing electric power for a variety of different 
airborne, land and marine uses. 

Our 60KVA air-cooled brushless gener­
ator and distribution logic system delivers 
dependable electric power on the Boeing 747. , 
And the Air Force and Navy rely on Bendix 
generators to provide power on F-4s and 
F-14s and emergency power on F-15s. 

On the ground, the Army's M-60 tank 
uses a completely sealed, oil-cooled version 
of our 60KVA unit. And Washington, D. C.'s 
new subway cars use Bendix connectors to 
carry power throughout the trains. 

The future? We're developing and produc­
ing more advanced systems and components. 
Like our Constant Frequency Generator (CFG) 
for aircraft. It provides precise frequency 
output when driven by a variable-speed input 
shaft. And our new electrical connector, TRI­
START, which gives a quick disconnect 
capability in high vibration areas without the 
need for safety wiring. 

These are products of two Bendix divi­
sions-Electric & Fluid Power and Electrical 
Components. And they're just two of the 
many divisions which combine technological 
expertise through the Bendix Aerospace­
Electronics Group. 

If you would like additional information on 
the capabilities of the Bendix Corporation's 
Aerospace-Electronics Group, write for our 
brochure "Worlds of Creativity" at 1911 North 
Fort Myer Drive, Arlington, Virginia 22209. 

I 
I 





ThislsAf-A The Air Force Association is an independent, nonprofit, airpower 
organization with no personal, political, or commercial axes to grind; 
established January 26, 1946; incorporated February 4, 1946. 

OBJECTIVES 
responsibilities imposed by the impact of aero­
space technology on modern society; to support 
armed strength adequate to maintain the secu­
ri ly and peace of the United States and the free 
world; to educate themselves and the public at 

large in the development of adequate aerospace 
power for the betterment of all mankind; and to 
help develop friendly relations among free 
nations, based on respect for the principle of 
freedom and equal rights to all mankind. 

The Association provides an organization 
through which free men may unite to fulfill the 
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It doesn't look any different 
from the F-15 air superiority fighter 

because it isn't. Every F-15 ever made 
has built-in ground attack capabilities 
that don't have to be added on later. 

The same look-down radar, central computer, 
head-up display and weapons delivery system that make 

the F-15 an air superiority fighter, give it the accuracy 
demanded for attack missions. Demonstrations of its accuracy have 

proven the F-15 to be as accurate as today's leading attack aircraft. 
The F-15 can deliver up to 15,000 pounds of ordnance in five different 

modes and is qualified for delivery of conventional and guided 
air-to-surface weapons. It is an extremely 

stable platform for its 20mm cannon. 
The F-15 Eagle. Air-to-air or 

air-to-ground, it's the same fighter. 


