




Everything yOu '!ee~ 
to control your avtontcs: 

The Rockwell-Collins AN/ASQ-166. 
If there' one thing today's pilots are, it 's busy. So 
busy, in fact , that anything technology can do to re
duce cockpit workloads i a giant tep toward mis ion 
succes •. And that ' precisely the idea behind the 
Rockwell-Collins AN/ ASQ-166 Integrated Avionic 
Control Sy tern. 

Thank to its shared information CRT di play the 
AN/ ASQ-166 ends long search time for individual 
avionic controls. Panel clutter is reduced. Com, nav 
ident, security and mis ion avionics control are all 
~eplaced by one integrated control di play unit. 
Critical flight information , system tatu and even 
;hecklists can be di played in bright, easy-to-read 
:ligital pre entation. 

Operation i easy ro learn. Ea y to remember. 
Remote readout di play is available too. 

Growth capability? A reprogrammable 
;oupler/computer with plug-in card enables control 
md di play for virtually any combination of avionics 

current or future. Add microwave landing y tern 
chaff dispensers , weapons management. Add 
in trument landing sy tern performance monitors, 
ECM/ESM systems. Add doppler GPS. OMEGA, 
Inertial and RNAV. 

Cost of ownership? Lower, thanks to fewer avionics 
controls Jes weight and multiplex wiring. You get 
high reliability, too. 

The new AN/ASQ-166. Today's bu y pilots should 
have it o good. • 

For details, contact Collins Government Avionics 
Division, Rockwell International, Cedar Rapids, Iowa 
52406. 319/395-4412. 

-~- Rockwell International 



Simple, low-cost inertial guidance system for the Hughes Advanced Medium Range Air-to-Air Missile 
(AMRAAM) for the U.S. Air Force and Navy. From Northrop's Precision Products Division, a leader ii 
strapdown technology. 

Hughes Aircraft Co. selected Northrop to provide mid-course guidance for AMRAAM because 
proven "off-the-shelf' sensors in high volume production and demonstrated microprocessor technology 
result in precision inertial perlormance with assured reliability. 

Working to bring strapdown guidance technology to other tactical missile programs, Northrop is 
under contract to provide digital strapdown units for the Navy's Phoenix air-to-air missile and for the 
Navy's Harpoon and Tomahawk anti-ship missiles. 

Also, Northrop is first to develop small, lightweight standard strapdown inertial package for 
broad range of precision navigation and guidance applications. For aircraft, helicopters, ground vehicle 
torpedoes and tactical missiles. 

Northrop Corporation, Precision Products Division, 100 Morse Street, Norwood, Mass. 02062. 
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The PAVE PAWS 
phased-array radar at 
Otis AFB, Mass., will 
soon be on guard 
against sea-launched 
ballistic missile attacks. 
It is illustrative of 
USAF's growing 
dependence on 
electronics, which, as 
in previous years, is the 
featured subject in the 
July issue. See section 
beginning on p. 36. 
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AN EDITORIAL 

Detect, Project, 
Deter 

M ILITARY theory and pract ice in today's nuclear-
. armed, superpower wor ld bears some striking 
similarities to the political use of military force as prac
ticed by the city-states of the Italian peninsula during 
the fifteenth century. The period has been virtually ig
nored by military historians, probably because it con
tributed so little to the development of tactics and or
ganization by other European armies of the day. 

The armies of the Italian princes were designed 
around heavy cavalry, not particularly suited to combat 
in the peculiar environment of the peninsula and inordi 
nately expensive by fifteenth century standards. At the 
same time, the small Italian states were almost con
stantly involved in disputes and conflicts of interest 
where force or the threat of force could provide persua
sive political leverage. 

Warfare in that time and place was relatively blood
less. Armies were too expensive to risk on anything but a 
sure bet; defeat in the field could mean bankruptcy or 
extinction, sometimes both. So military engagements 
tended to be somewhat like chess matches-intricate 
maneuvers that frequently ended in a draw without a 
shot fired, or in negotiations. 

The target of a commander was as much his oppo
nent's perception of relative abilities to detect a ma
neuver and project forces to block it as it was the oppo
nent's troops themselves. Detection and projection 
were the keys to success at an affordable cost. 

This risk-cost-gain calculus worked well enough so 
long as everyone played more or less by the same rules. 
But in 1494, Charles VIII of France invaded Naples with 
a professional army. The mercenary condottieri had no 
stomach to tight such a force to the finish. The c ity
state structure rapidly deteriorated, and Italy became a 
battleground for French, Spanish , and Austrian invad
ers. It was as much a failure of will as a failure of arms. 

In a sense, the military environment of fifteenth cen
tury Italy was a microcosm of our nuclear-armed world . 
Military force remains the ultimate political weapon, but 
a weapon that, because of its destructive potential , can 
be used politically only with extreme caution, when the 
vital interests of either superpower are at stake. The in
tricate maneuvering of forces now is more likely to occur 
in a computer than in the field, but the result may be the 
same-a decision by one opponent or the other to con
tinue what he is doing, to desist, or to negotiate. 

Perceptions of the opponent's ability to detect a threat 
an~ project forces that are qualitatively or quantitatively 
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superior probably kept the USSR from sending troops tc 
Korea. Similar perceptions certain ly dissuaded th, 
NATO allies from intervening in the Hungarian revolt c 
1956, the Soviets from continuing to place missiles i 
Cuba, and Russia from reinforcing the Arab armie 
during the Yorn Kippur War. 

The supreme test of our ability to continue using mil 
tary power successfully (that is, without actually figh 
ing) as an instrument of policy lies in the years aheac 
vvhen vve probably are destined to permanent numcricr 
inferiority in military manpower and weapons. Deterrin
either a direct threat to this country or infringement o 
our vital external interests will rest increasingly on hm 
the USSR perceives US technical capabilities i 
strategic and tactical intelligence and in the ability t 
project and control forces. 

This is true both in the relatively simple field c 
strategic nuclear warfare and in the nightmarishly corr 
plicated business of coalition theater warfare. For th 
latter arena, success (deterrence) depends on th 
Soviet Union's tacit acknowledgment of US superiorit 
in managing vast quantities of information intelligent! 
in near-real time, and in projecting and controllin 
forces during a conflict that would be characterized b 
unprecedented density of equipment and rapidity c 
movement. 

Detection and projection, looked at in broad term~ 
are totally dependent on electronics. The importance o 
that technology is reflected in the DoD budget, abou 
twenty percent of which goes for R&D, procurement, anc 
operation of electronic equipment. And, fortunately, th, 
US does have a significant lead over the USSR in elec 
tronic technology. 

It is no exaggeration to say that the electronic industr• 
of this country is a national asset of unsurpassed im 
portance. One of the major challenges facing the Ai 
Force, as pointed out by Col. Robert Ziernicki on p. 67 c 
this issue, is to help maintain US superiority by de 
veloping an electronic systems engineering capacit 
that will support and encourage the electronic industr 
in doing what it does best-"innovate, trade off, and de 
sign for production." 

lfwe tail to hold our lead in electronics, it will be, as i 
the case of the Italian states, a failure of will-which is t, 
say, a failure in the strength, wisdom, and quality of na 
tional leadership. It will not be tor lack of technical corr 
petence. 

-JOHN L. FRISBEE, EDITOf 
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Note of Thanks 
Just a note to thank you for Edgar Ul
samer's excellent article ["No Substi
tutes for Military Preparedness"] in 
the AIR FORCE Magazine '79 Al
manac. He did an outstanding job of 
capturing my thoughts and opinions. 

As always, the Almanac is superb. 
Gen. David C. Jones 
Chairman 
Joint Chiefs of Staff 
Washington, D. C. 

What's More Important? 
JCS Chai rm an General Jo nes and 
General Milton (May issue) both dis
cuss reinstitution of the draft without 
ever meniioning invoiuniary st::r
vitude. It would seem that when you 
consider sending out the modern 
equivalent of press gangs, at least you 
should admit that they are press 
gangs. 

An alternative still open to the Con
gress is providing adequate pay to the 
military-pay which assures both 
quality and quantity. Since the DoD 
budget continues at well under a 
quarter of the federal budget, while 
budgeting tor indirect purchase of 
votes exceeds fifty percent, transfer 
of a few billion dollars into DoD's 
budget should not be difficult. Un
less, of course, a majority of Congress 
considers buying voles to be of more 
importance than national security. If 
that is the case, then we really do have 
a problem . 

Maj. John H. O'Brien , USAF (Ret.) 
Carthage, N. C. 

More Ups-or-Outs 
Ed Gates's article in the April issue, 
"Putting Up-Or-Out in Perspective, " 
presents a very misleading statistic . 
To say "Even based on almost 1,000 
such separations annually , the 
force-out rate is about one percent of 
the 95,000-member officer force, not 
the massive exodus some quarters 
would suggest," is to ignore the fact 
that the great majority of the 95,000 
officers in the Air Force are not ex
posed to separation as a resu It of 
nonselection for promotion every 
year. It is senseless to compare a six
year captain or a twenty-tour-year 
permanent lieutenant colonel, who 
have an attrition rate of zero as a re
su It of nonselection, with an eleven-
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year captain, who can anticipate that 
ten to fifteen percent of his year group 
will be forced out because of non
selection for major. 

A more meaningful formulation 
would be to determine what percent
age the 1,000 who are forced out 
every year represent of the total who 
were considered for promotion in that 
year. This percentage will obviously 
be much greater than one percent. 

Bernard H. Friedman 
Riverside, Calif. 

Having gone through the unpleasant 
experience of a promotion pass-over 
and involuntary separation myself, I 
found Ed Gates's article to be espe
cially informative. 

Mr. Gates touched too briefly on a 
valuable personnel resource that the 
Air Force is poorly ma_naging; namely, 
dual-status members (enlisted and 
EAD who hold a Reserve commis
sion) . 

Illogically, officers who were 
selected out in reductions in force are 
eligible to apply for the Reserve Re
call program, but not those who were 
passed over tor promotion and reen
listed. It is manifestly unfair to recall 
Reserve officers who were not even 
good enough to reach 0-4 promotion 
consideration and exclude those who 
survived a select-out screening, but 
could not be promoted. 

Recalling dual-status members in 
their commissioned grade would 
have many credible advantages: 

1. Enlarge the pool of eligibles 
from which to draw. 

2. Utilization of those with experi
ence and training in multiple skills at 
both technical and managerial levels. 

3. Effective use of those with 
proven loyalty and adaptability. The 
Air Force will continue approximately 
100 se I ected office rs who wi II be 
passed over by the forthcoming June 
4 temporary majors' board. Would 
those selected tor continuation have 
made the same choice if they had to 
serve until retirement as enlisted? 

TSgt. James A. Bailey, USAF 
(Captain, USAFR) 

Hickam AFB, Hawaii 

In the first few lines of his article, Ed 
Gates uses the phrase " ... wide of 
the mark" to refer to several crit-

icisms of the up-or-out system as 1 

presently stands. In fact, however, it i 
the article and not the comments tha 
miss the point. 

Consider: If an officer is to serv< 
thirty years on active duty, he mus 
achieve the rank of colonel. Curren 
proposed changes to retirement pro 
grams are being designed to encour 
age Air Force members to serve thirt• 
years before retiring. Promotioi 
quotas/actual percentages promote< 
to captain, major, lieutenant colonel 
and colonel, are ninety-five percent 
eighty percent, seventy percent, anc 
fifty percent respectively. 

Now, to put Mr. Gates's commen 
". . . the force-out rate is about on, 
percent ... not the massive exodu 
some quarters would suggest" int, 
perspective, consider the percentag 
of new second lieutenants that will b 
able to serve the thirty years to retirE 
ment under the up-or-out system: .9 
x .80 x .70 x .50 = .266, or t'.vent~ 
seven percent of newly commis 
sioned officers will pass all screenin, 
points to a thirty-year career. On th• 
other hand, seventy-three percent wi 
be forced out of the service befor, 
serving thirty years. Some will b: 
forced out before they are even eligi 
ble for retirement. ' 

The reason why the up-or-out syf 
tern is under fire is clear. The syster 
needs to be changed. But the Ai 
Force needs to retain some personne 
procedures to eliminate dead wooI 
and keep promotion competitive. I 
minimum standards can be de 
veloped, those who fail to meet thes 
standards can be eliminated. Perhap 
a limited-year contract with screen in! 
to take place before continuation i 
possible. 

To keep promotions competitive i 
might be feasible to allow individua 
officers the opportuni ty to decid, 
when their records should go before 1 
promotion board, with some con 
straints established by the Air Force 
For promotion to major, captain: 
could be given two board consid 
erations. The officers would deter 
mine when they felt their best promo 
tional chances existed and reques 
that their records be forwarded to 
consideration. 

The Air Force could impose re 
strictions such that consideration couli 
not be requested before the tenth year c 
service and both consideration request 
would have to be used before the twen 
tieth year of service. Other grade-levE 
promotions could be based similarly. 

Capt. Wesley J. Johnsto1 
Dublin, Ohio 
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.lfe at the Academy 
f recently read Gen. T. A. Milton's arti
:le "The Air Force Academy: A Fine 
rwenty-flve Years," in the April issue, 
nd was touched , to say the least. Un

ike the vast majority of articles ap
earing in periodicals (both pro and 
on), General Milton provided read
rs with a keen, unbiased, inside view 
hat so few are able to do. At first read
ng I knew he was a recent USAFA 
raduate, like myself. When I learned 

hat he was a '40 grad from the Point, I 
as even more impressed ... both 

vi th his credentials (of course) and 
is research and insight. Academy life 

unimaginable to the average out
ider ... but his article should en
ghten all who read it. 

2d Lt. Mark C. Ward 
Luke AFB, Ariz. 

just finished reading General Mil
n's article and would like to thank 

im for making my flight back from 
kinawa more enjoyable. I look for
ard to reading many more of his ar
cles and am sorry I've missed past 
nes. 
The article was of particular inter-

st due to the fact that this flight today 
arks my first leg of a trip which will 
rminate at Colorado Springs. I will 
e entering the June freshmen 
lass .. . . 
I have just ended a wonderful and 

ducational seven-month tour serv
g as an F-4C crew chief in the 67th 
MV. My enlisted experiences were 
ery enlightening, and I wish that 
ore· of the cadet wing could have 

ad a chance to experience a little of 
ose I have. I saw a lot of apathy in 
e low ranks of the enlisted force and 
alize the great importance of having 
spiring individuals in the higher 
nks of enlisted personnel and in the 

fficer ranks. I just hope attendance 
it the Academy doesn 't dampen my 
pi rit, but will help create the blocks 
,ith which my life 's path will be 
aved . 

A 1 C Francesca J. Nasjleti 
Oak Park, Ill. 

loctors' Dilemma 
t. Col. Vernon P. Wagner's letter in 
,e April issue contains the most i ntel
gent idea in the history of military 
1edicine-that of forming a distinct 
1edical service separate from the mil
ary. In fact, this can be done by a 
imple expansion of the US Public 
lealth Service, which already cares 
)r the US Coast Guard and the dying 
IS Merchant Marines. In this way 
,ere would be no need for a new 
overnment agency of any type, and 
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think of the potential savings there! 
Colonel Wagner's complaints are 

valid and I suffered similar frus
trations and disappointments when 
serving as a flight surgeon ... . I can 
remember being medical officer of 
the day on call for a major Air Force 
facility and noticing a regular surge of 
patients, both military and their de
pendents, at 2100 hours every eve
ning. After asking these late patients 
why they were coming in ;:it this hour, I 
was informed it was because the base 
PX closed at 2100 hours and they 
were coming in after doing their 
shopping! These patients would have 
been better off coming in during regu
lar daytime hours because they would 
have had full staffing of the infirmary 
and would not be forced to be at
tended by personnel who were tired 
from having done a full day's work al
ready . The military expected the 
physicians to work a thirty-six hour 
shift. However, if a pilot were asked to 
work beyond his twelve-hour duty 
time he would give a very negative re
sponse .. . . 

This late-hour sick call , and other 
abuses of the medical personnel by 
the military personnel and their de
pendents is very demoralizing to the 
medical personnel, and for me there 
was very little hesitancy in deciding to 
leave the service when my two years ' 
time was up. Each time a recruiting ad 
comes to me from one of the services I 
remember these abuses and throw 
the ad in the wastebasket, unopened 
and unread. 

A separate medical service not sub
ject to these abuses would go a long 
way in easing the current crisis of 
medical care in the services and 
would make this type of medical prac
tice much more attractive to physi
cians and paramedical personnel. It 
would eliminate a lot of unnecessary 
aggravation and frustrations now 
being experienced by the medical 
personnel in the various armed 
forces. 

Bruce D. Powell, M. D. 
Spokane, Wash. 

AFROTC's ADCOs 
Initial reading of Capt. Charles G. 
Tucker's article, "AFROTC's New 
Look" (January '79), had me charged 
for one of those fire-breathin' replies. 
Second thoughts, and the fact that 

We suggest thet reodors keep the,r /otters lo a maximum 
ol 500 words. The Editors rosiJrvo tho right co excerpt or 
condense as required In the Interest o f sp ace or good 
caste. Names w/1/ be w ithheld on request, bur unsigned 
fe llers aro not acceptalJle. 

I'm no longer in that business, made 
me sit back and wait for indigenous 
types to fire back. Not only were none 
forthcoming (at least none was 
printed in your "Airmail " column) , but 
now I have received a reprinted copy 
of that article Via my Association as a 
Liaison Officer. The time has come to 
act! 

The article presents a well
researched status report on the AF
ROTC's current situation. What's par
ticularly galling is the notable omis
sion-in this article as well as a simi
lar earlier article (circa 1975) on AF
ROTC, plus the lauding of USAFA 
Liaison Officers (circa 1977) and AF
ROTC Liaison Officers (boxed article, 
p. 71, January '79)-of what I consider 
the "leading edge" of AFROTC re
cruiting efforts: AFROTC Admission 
Counsel o rs. This small (approxi
mately thi rty-two) cadre of active-duty 
Air Force officers has been assigned 
the fu ll-t ime primary duty of develop
ing interest in and app li cants fo r the 
national AFROTC program. A casual 
reference to any subject regarding 
AFROTC and its present situation is 
incomplete without acknowledging 
the Admission Counselors' existence 
and contributions. 

Check with Lt. Col. Larry Lyon at 
AFROTC Headquarters on these 
personnel-he was an ADCO himself 
once. Better yet, find out where 
they're stationed and, with camera 
crew in hand , follow one around on a 
"typical" twelve-to-sixteen-hour day. 

Maj. Victor J. Bliden 
Abilene, Tex. 

That Old-Time Crew Chief 
Having read the letter in the April 
issue written by Lt. Col. Wallace H. Lit
tle . . . it is apparent to me that he has 
no concept of what an old-time crew 
chief was. (Note that I say was.) The 
crew chief of today, through no fault 
of his own , but because he. is not 
trained to the degree of the old-time 
crew chief, cannot function as one 
should. The old-time crew chief 
could , and did, do any job required on 
his aircraft in a minimum of time with 
the maximum efficiency. 

Please spare me and don't tell me 
how complicated aircraft have be
come. Communications and radar 
notwithstanding , aircraft systems 
have not changed. It's the same old 
hydraulic system, AC and DC electric 
system, autosyn instrument system, 
airplane general, etc. Flight controls 
are now electrohydraulically oper
ated. But so what? Today the job that 
one old-time crew chief used to do 
requires half a dozen or more 
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~irmail 
I 
specialists over a longer period of 
~ime. As an old-time crew chief, now 
in production control, with thirty
eight years of experience, I say bring 
back the crew-chief system, but first 
bring back the old-time crew chief. 

SMSgt. William H. Jensen 
I Otis AFB, Mass. 
l 
Endangered Species 
The article titled " The Saga of Shoo 

hoo Baby" [April issue was in
erest ing and yet a little sad. To think 
hat an airplane that was produced by 
he thousands and that played such a 
>ig role in the winning of a war is now 
JII but extinct does strike a sad note. 

I grew up in Seattle and can re
nember the B-17s at the Boeing Co. 
luring World War II. By the time I en
ered the Air Force the B-17s were 
1one and the B-47 was entering the 
nventory. But I do recall seeing a few 
:3-17s in various places throughout 
lhe world during my active-duty 
·ears. 

The article said that Shoo Shoo 
,aby may be the last existing G ver
ion. It seems to me that setting 
om ew here along US 99 in the 
:resno, Calif., area is a G-model B-17. 
; an this be verified by any readers of 
\IA FORCE Magazine? 

Col. William J. Schwehm, 
USAF (Ret.) 

Tacoma, Wash. 

Jpdating Alumni List 
·he Lewis C. Ellis, Jr., Squadron of 
e Arnold Air Society is preparing an 

1pdated list of alumni members. 
'lease send us current information. If 
,n active duty, please indicate rank, 
luty, and address. For others, occu
,ation and home address would be 
1ppreciated, together with year of 
1raduation. 

Lewis C. Ellis, Jr., Sqdn. 
Attn : Cadet Gary Fox 
AFROTC Det. 820 
Texas Tech . University 
Lubbock, Tex. 79409 

i10th TFS Reactivated 
·he 510th Tactical Fighter Squadron 
vas recently reactivated at RAF 
~entwaters, United Kingdom . The 
quadron is now flying the A-10 
·hunderbolt II close air support air
raft. 
We, the latest members of the 510th 

'FS, are interested in learning more 
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about our history .' We would greatly 
appreciate pictures, memorabilia, 
etc., from previous members of the 
squadron. 

Lt. Col. Howard T. Moss 
Commander 
510th TFS (USAFE) 
APO New York 09755 

TAPS 
Readers will remember the 
poignant letter entitled "Final 
Fly-By" from MSgt. Pryor L. 
Fair, USAF (Ret.), which ap
peared in our June issue. While 
the issue was on press, our of
fice received word from the Di
rector of Communications, The 
Air Force Enlisted Widows 
Home Foundation, that 
Sergeant Fair passed away May 
21 .-THE EDITORS 

106th Bomb Group 
I am writing a human interest story on 
the 106th Bomb Group. Am particu
larly interested in locating Col. 
Eugene Rovegno, assigned to Bolling 
AFB after WW II. Rovegno was host to 
a reunion of members of this group in 
1947, at which plans were made to 
formally organize an association of 
the group. 

This was a history-making unit, so 
any information on the 106th would 
be most appreciated. 

Mary Ella MacDonald 
234 S. Water St. 
Martinsburg, W. Va. 25401 

SE-5E Logbook 
I am most anxious to obtain logbook 
extracts for a service history of AS 
22-296, the last airworthy SE-5E. Re
tired from the Army in 1927, 22-296 
had quite an astonishing career in the 
motion-picture business. It received 
the civi I registration N4488 in 1927 
and, as far as I can tell, it is the oldest 
listing still current. 

Any assistance will be greatly ap-
preciated. 

John Underwood 
2054 W. Mountain 
Glendale, Calif . 91201 

UNIT REUNIONS 

AACS 
3d reunion of AACS (originally known as 
Army Airways Communications System, 
later becoming Airways and Air Com
munications Service), September 28-30, 
Colorado Springs, Colo. Contact: John H. 

Hoff, Jr., 2435 N. Meade, Colorado 
Springs, Colo. 80907. 

CBI Hump Pilots 
China-Burma-India Hump Pilots Associa
tion, 34th annual reunion, September 
12-17, Arizona Biltmore, P. 0 . Box 2290, 
Phoenix, Ariz. 85002. Contact: Mrs. Jan 
Thies, Executive Secretary, 808 Lester St., 
Poplar Bluff, Mo. 63901. Phone : (314) 
785-2420. 

Eagle Squadrons 
National reunion and book preview, August 
16-19, Town and Country Hotel, San Diego, 
Calif. Contact: Reade Tilley, 921 Greenstar 
Dr., #702, Colorado Springs, Colo. 80906. 
Phone: (303) 635-5150. 

Glider Pilots 
9th annual reunion, National WW II Glider 
Pilots Association, September 20-22, 
Hotel Anatole, Dallas, Tex. Contact: Ginny 
Randolph , Reunion Secretary, 136 W. 
Main St., Freehold, N. J. 07728. 

Llberal Army Air Field 
September 21-23. Includes students; 
permanent party, commissioned and en-
1 i sted; civilian personnel. Contact: 
Eugene W. Slaymaker, Chairman Invita
tions, Box 1356, Liberal, Kan. 

Sherman Field 
2d reunion , all 3d Staff Squadron mem
bers stationed at Sherman Field, Fort 
Leavenworth, Kan., duririg WW 11, and 
members of units stationed there after the 
war until its deactivation in 1953 invited . 
September 15--16, at Fort Leavenworth. 
Contact: Roscoe and Marilyn Swenson, 
2053 Highland Ave., Salina, Kan. 67401 . 

4th Fighter Sqdn., 52d Fighter Gp. 
September 14-15, Plaza Hotel , Buena 
Park, Calif. Contact: Fred K. Durni, 1641 S. 
Pomona Ave., Fullerton, Calif . 92632. 
Phone: (714) 879-9953. 

13th Troop Carrier Squadron 
AAC, South Pacific. August, in Columbus, 
Ohio. Contact: Dom Finelli, 1027 Bell Ave., 
Yeadon, Pa. 19050. Phone : (215) 259-6808. 

28th Bomb Wing 
September 6-9, Rapid City, S. D. First re
union in more than thirty years. Trying to 
locate all assigned and supporting units, 
Ellsworth AFB, S. D., such as Air Base 
Support Group, Civil Engineering, Hospi
tal, AACS, AWS personnel, and members 
who were assigned from 1947 to 1957 to 
include B-29, B-36, and early B-52 conver
sion days. Contact: Albert A. Kopp, 914 Joy 
Ave., Rapid City, S. D. 57701, or Deane 
Curry, Rt. 8, Box 511 , Rapid City, S. D. 
57701. 

Class 47-C 
" Guinea Pigs," July 26-29, at Frontier 
Days, Cheyenne, Wyo . Contact: Bob 
Campion, P. 0. Box 1830, Richardson, 
Tex. 75080. 

64th Troop Carrier Group 
September 28-30, Peach Tree Plaza Hotel, 
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YOUSPO 
(C) HAVE It 

The answer is plain and simple - Boeing. 
Boeing has produced more than 700 B-52s (A) over 

the years. Today the B-52D, B-52G and B-52H are funda
mental to the air-breathing leg of the TRIAD. 

Boeing developed, produced and assisted with field 
deployment of the Short Range Attack Missile(B) at SAC 

bases . SRAM is a highly eff tive system already at 
work as an air launched mi ile n (A). 

Boeing is now developing the AGM-86B long-rm 
Air Launched Cruise Mi~ ile (C). 

They all go together. (A) and (B) are proven per
formers. When ALCM (C) i intesrated into the invent 
it will give us additional fleXIbiQty and effectiveness. 



• 

(B) 
N? 

ALCM is more than an air launched missile that flies 
target with pinpoint accuracy. It's a system of aircraft, 
pport equipment, people, technical data and, of course, 
issile, designed to help B-52s destroy a wide variety of 
rgets. All this has been tested in flights of the shorter
nge ALCM-A during the ALCM advanced development 
bgram. 

l 

Result: The specifications were met or bettered. 
The experienced Boeing team now at work on the 

ALCM program is an unparalleled resource in the devel
opment and fabrication of air launched strategic missiles. 

One thing for sure, if anybody is going to put it 
together right, (A), (B) and (C), it's Boeing. 

C 



Rotary inverter problems? 
Say hello to J.E. T. solid state reliability. 

12 

Here's a maintenance-free, direct replacement for noisy, 
troublesome, high-upkeep 2500 or 3000VA 3-phase rotary inver
ters. 

Highly efficient, it requires nearly 1,000 watts less input power 
than a rotary, yet maintains fully regulated output power to operate 
flight instruments and accessory equipment. 

It meets or exceeds requirements of FM TSO C-73 with 
thermal, overload and voltage protection circuits designed in. 

Other outstanding features include: 2/ 3 unbalanced load 
capability • No periodic maintenance • Wye or delta output • 
Phase lock capability • Full input transient protection • Heat 
sinking not required. 

It is one of our complete family of solid state inverters. For full 
information, write or phone: Jet Electronics and Technology, Inc., 
Marketing Department, 5353 52nd Street, S.E., Grand Rapids, 
Michigan 49508. Phone (616) 949-6600. 

J.IE.T 

Airmail 
Atlanta, Ga. Contact: Roger Coleson, Box, 
205G, Nanjemoy, Md. 20662. 

96th Bomb Group (H) 
All former members, September 13--16, 
Marriott Hotel, O'Hare Field, Chicago, Ill. 
Contact: Robert W. Owens, 96th BG (H) 
Memorial Association, 900 S. Western Ave. 
2-R, Chicago, Ill. 60612. 

323d Bomb Gp. (M), 453d Bomb Sqdn. 
"White-Tailed Marauders." The 453d 's 
11th reunion, September 28-<30, Clearwa
ter, Fla. All B-36ers invited . Contact: F. J. 
Mingus, 1806 East Drive, Clearwater, Fla. 
33515, or Frank Brewer, P. 0. Box 5973, 
Birmingham, Ala. 35209. 

345th Bomb Group {M) 
September 7-8. Former members of soot~ 
Bomb Squadron, 345th Bomb Group 
Contact: Wm. J. Cavoli , 4314 Planter~ 
Court, Annandale, Va. 22003. Phone: (703) 
790-1877 (office); (703) 978-3830 (home). 

362d Fighter Group, 9th AF 
10th reunion, September 17-22, Pitts• 
burgh, Pa. Contact: Bill Maries, 2838 Blue 
Brick Dr., Nashville, Tenn. 37214. Phone· 
(615) 883-1208. 

381 st Bomb Group (H) 
The 381 st, based at Rldgewell, England. 
1943--45, has formed a Memorial Associa
tion . The 2d reunion , apart from the 8th AF 
will be September 21-23, Dayton, Ohio. 
Contact: T. Paxton Sherwood, 515 Wood· 
land View Dr., York, Pa. 17402. 

397th Bomb Group (M), 9th AF 
"Bridge Buster" B-26 Marauders, includ· 
ing 596th, 597th, 598th, 599th Barnt 
Squadrons, 4th reunion, Septembe1. 
27-30, Colorado Springs, Colo. Contact: 
Nevin F. Price, P. 0 . Box 1786, Rockville, 
Md. 20853. 

671st Bomb Sqdn. Ass'n 
September 21-23, Howard Johnson'! 
Hawaiian Village, Cincinnati, Ohio. Con• 
tact: George Marashian, 56 Highland St. 
Milford, Mass. 01757. 

806th Medical Air Evac Sqdn. 
ETO, 1943-45, on September 27-29 
Charleston, S. C. All former members anr 
friends invited. Contact: Mrs. R. W 
Simpson, 2716 Pencoyd Lane, Charlotte 
N. C. 28210. 

910th Tac Fighter Gp., 757th Tac 
Fighter Sqdn. 
22d anniversary. September 8, Youngs 
town Air Reserve Base, Vienna, Ohio 
Contact: SMSgt. Ronald Aaron, 910tl 
TFG, Youngstown MAP, Ohio 44473 
Phone : (216) 856-1645, ext. 369, or TSg1 
Matthew Lawrence, ext. 250. 
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It's the MQM-107: Today's 
nost advanced state-of-the-art, low 
ost, subsonic missile target in the 
J.S. Anned Forces. 

Right now, Beech Aircraft Cor-
10ration is conducting a Qualifica
ion Operatienal Test and Evalua
ion (QOT &E) Program to qualify 
he MQM-107 as an air-to-air mis
ile training target for the U.S. Air 
1orce. 

It's already in service with the 
J.S. Anny as a primary subsonic 
raining target for missile test and 
:valuation. 

This swept-wing variable 
peed target can be surface 
mnched from a zero length launch
r with rocket booster assistance. 
t operates by remote ground con
rol at speeds from 250 to 500 
:nots and at altitudes from sea 
~vel to 40,000 feet. Endurance 
nay extend up to 3½ hours. And 
naneuverability has been demon
;tfated at 6gs. 

Developed specifically as a re
tsable target vehicle, the MQM
_07 can be recovered on command 
vith a two-stage parachute S¥stem. 
fhe target nose cone is engineernd 
o reduce impact damage on re
:overy. 

And with a total external pay
:>ad of 500 pounds, the MQM-107 
rirframe is'capc;1ble of carrying both 
adar and IR augmentation sys
ems, scoring systems, countermea
ure devices, tow targets and gun
tery banners. 

Above all, the MQM-107's 

low initial cost, reusability, minimal 
maintenance requirements, and to
tal Beech product support combine 
to make it one of the most cost
effective target systems in any mili
tary inventory. 

For further details on Beech 
Aircraft, please write to Bee.ch Air
craft C©rporation, Aerospace. Pro
grams Wichita Kansas 67201. 

I 1 eechcraft ll 

• • ag-a1n. 
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' andard CRT terminal and 
•, ns.1antly examine received 

e and scan patterns, both 
~pcuracy. 

a solution to 5 nanoseconds 
Ins an aneous PRI/PW resolution t.o 100 nanoseconds 

• Currently in production and in military inventory 
• Microprocessor-controlled ,. 
• Suitable for on-line or off-line operation 
• Memory capacity for 511 pulses (expandable to 4095 pulses) 
• "A" scan display generation for examination of pulse position 

modulated signals 
• Scan pattern display generation 
• Phase lock capability for preserving time accuracy during 

off-line analysis 

To find out how the WJ-1205B Video Digitizer Unit can work for 
you, contac t the Watkins-Johnson Field Sales Office in your area or 
telephone Recon Applications Engineering in San Jose, California, 
at ( 408) 262-1411, ext. 250. 

W·J means total •~stems eapabilit~. ■ WATKINS-JOHNSON 

Walkins-Johnson-U.S.A.: California, San Jose (408) 262-1411; El Segundo (213) 640-1980 • Florida, Altamonte Springs (305) 834-8840 • Maryland, Gaithersburg (301 
948-7550 • Massachusetts, Lexington (617) 861-1580 • Ohio, Fairborn (513) 426-8303 • Pennsylvania, Haverford (215) 896-5854 • Texas, Dallas (214) 234-5396 • Unitec 
Kingdom: Shirley Ave, Windsor, Berkshire SL4 5JU • Tel : Windsor 69241 • Cable : WJUKW-WINDSOR • Telex: 847578 • 'west Germany: Manzingerweg 7, 8000 Muencher 
60 • Tel : (089) 836011 • Cable : WJDBM Muenchen • Telex: 529401 • Italy: Piazza G. Marconi, 25 00144 Roma-EUR• Tel : 59 45 54 • Cable : WJROM-ROMA • Telex: 6327f 



I 
BY EDGAR ULSAMER, SENIOR EDITOR 

Washington, D. C., June 4 
iMore Gyrations Over 

l
'MX Decision 

The Adm inistration's zigzagging, 
foot-dragging policy on MX is causing in
tense concern and frustration in 
,Congress . The view is widely held that 
the White House is engaging in a 
('technological filibuster " to gain 
leverage on SALT II ratification, even 
:hough its long-term intent may be 
'iiscontinuance of the program after 
-he Senate has voted on the treaty. 
,en. John Glenn (D-Ohio) , for in
;tance, has charged that the Adminis
ration treats MX "as a bargaining 
;hip to attract votes for the treaty." 

While Congress is in no position to 
) ssure that the MX program will be 
bompleted-a process that would 
;;ontinue beyond 1986-both houses 
:ire attempting to force the Adminis
!ration to enter a survivably based MX 
'. nto full-scale development im-• . ined1ately. If the House and Senate 
ban agree on joint language---con-
1;idered likely at this writing-contin
Jed vacillation by the Administration 
Nould place its principals in a posi
ion of contempt of Congress. 

While senior Defense officials claim 
he President's decision may be 
Neeks or even more than a month 
1way, it is likely, nevertheless, that at 
east a "token" decision will be an
i,ounced before Mr. Carter signs 
:,ALT II in mid-June. 

Secretary of Defense Harold 
3rown , speaking at the US Naval 
\cademy on May 30 , hinted that 
:;tudies of several basing modes and 
)f two different missile types are con
:inuing. Other senior Defense offi
~ials who cannot be identified told 
his column that Secretary Brown will 
Jrief the President on the full range of 
Jptions for MX, with the final selec
ion up to Mr. Carter. 

However, the President is known to 
Jppose MPS, the MX basing mode fa
•ored by the Air Force and presum
ably the Joint Chiefs of Staff. MPS, or 
nultiple protective structure, is a de
>loyment technique whereby a single 
AX would be positioned in a complex 
>f twenty or more hardened vertical 
;helters. Only one of the shelters 
11ould house an MX ICBM, but ad-
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vanced technical means , such as 
simulation and decoys, would pre
vent a potential attacker from finding 
out which holds the MX at a given 
time . 

The merits of MPS, in the Air Force 
view, extend from high survivability 
and great cost-effectiveness to 
strategic stability and compatibility 
with future SALT agreements that 
might limit further the permitted 
number of ICBMs. Opposit ion centers 
on three factors. One involves the be
lated recognition by the Administra
tion that it accepted a SALT II provi
sion that places the legality of MPS in 
question. Until recently, senior Ad
ministration officials asserted that the 
US SALT negotiators repeatedly had 
informed the Soviets that US consid
ered MPS compatible with the treaty 
and that this country would not be 
swayed by a different interpretation 
on the part of the USSR (which was 
not long in coming) . 

Second, it is ironic that this "ur:,ilat
eral " US declaration concerning MPS 
cuts both ways and probably empow
ers the Soviet Union to deploy such a 
system even if the US decides on 
another basing mode. In light of this 
fact, which senior Defense officials 
accept, it becomes difficult to sub
scribe to the Administration's new 
logic that a Soviet MPS would in
crease Moscow's opportunities for 
" cheating" and that the US, there
fore, should not deploy MX in the 
MPS basing mode. Defense officials 
claim the US would not permit the 
Soviets to base their ICBMs in a mode 
less verifiable than whatever basing 
the US picks. Whether this reasoning 
is amenable to the Soviets can be 
questioned. 

The third case against MPS hinges 
on the hypothetical question of what 
happens if the Soviets breach US se
curity and do find out which shelters 
house the MX missile. If that question 
deserves practical consideration
rigorous USAF studies rated the pos
si bi I ity as essentially inconceiv
able-a variant of the Air Force 's 
often-studied trench-based MX be
comes attractive. Known officially as 
the track-mobile trench concept, but 
usually called the " zippered, " or 

" sun-roof" trench, this basing mode 
envisions each MX deployed in a cov
ered trench between fifteen and 
twenty-three miles long, with hard
ened horizontal shelters every 3,000 
feet. The missile would sit on a special 
erector/launcher, in effect a locomo
tive that moves on rails inside the 
trench at about thirty miles per hour 
to shunt the weapon between dif
ferent hardened stations. The speed 
of the erector/launcher, a 1,200,000· 
pound vehicle, will take the missile 
about half the length of the trench in 
twenty-five minutes, or approximately 
the time between initial US detection 
of a Soviet ICBM launch, and detona
tion of the warheads in the US. 

Because the missile 's location 
changes after the Soviet ICBMs have 
been launched, the attacker would 
have to target each shelter. With the 
" baseline" trench system pegged at 
about 8,800 shelters, each hardened 
to about 800 psi (pounds per square 
inch of overpressure), a successful at
tack against the trench-based MX is 
thought to be infeasible. 

Advocates of this concept point out 
that, in the case of the MPS system, a 
comprehensive breach of securi ty 
would have grave consequences. It 
takes about one week to " reconfig
ure, " that is, move all the missiles to 
different MPS shelters. Nevertheless, 
it is likely that work on MPS will con
tinue, even if the trench concept is 
selected, in order to provide a 
fall back position or to permit a mix of 
these two basing modes. 

The MX missiles proposed for both 
MPS and the zippered trench are 
identical, would weigh about 190,000 
pounds, and carry up to ten reentry 
vehicles (RVs). "Baseline" warhead 
for the system is the MK 12A with a 
yield of 335 kilotons, but several other 
designs are under consideration. 

SALT-related verification of the 
trench concept is clear-cut because 
an entire trench can be opened up 
within a few hours so that Soviet pho
tographic satellites could establish 
that it indeed houses only one missile. 
Both the shelters and the individual 
trench segments between the shel
ters can be opened for inspection. 
The roof of the trench consists of a 
cement slab covered with dirt. Pro
posed location of the system, like 
MPS, is on public land in Utah and 
Nevada. Only the horizontal shelter 
sites would be fenced and withdrawn 
from public use. Total area withheld 
from public use would be about 
sixty-two square miles, which is 
about twice the area required for 
MPS. 

Since the Defense Department 
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In Focus ... 
deals with strategic force moderniza
tion in an overall sense, all MX op
tions are linked to specific, differing 
levels of associated strategic deter
rent forces. The MPS/track-mobile 
trench option is "coupled" to a force 
of B-52s and/or hardened cruise 
missile carriers (STOL aircraft de
rived from the Air Force 's Advanced 
Medium STOL, or AMST) carrying a 
total of 3,000 air-launched cruise 
missiles (ALCM) as well as a force of 
twenty Trident submarines. Under 
this option, the subs would carry only 
Trident 11, also called C-4, SLBMs and 
plans for deploying longer-range, 
more accurate Trident 11, or D-5, 
SLBMs wou!d be abandoned. The 
total number of force loadings (ballis
tic missile warheads and nuclear 
bombs carried by strategic bombers) 
of this combined force would reach 
about 14,000, according to a senior 
defense official. Cost of the combined 
force in terms of investment (R&D, 
acquisition, and construction) is es
timated to average about $7 billion 
annually over the next ten years, or a 
total of $70 billion . The current FYDP 
(Five-Year Defense Plan) includes 
funds for the development of the 
combined force. Price tags of other 
major options reportedly are about 
the same. 

The second mix of strategic forces 
being considered is known as the en
hanced dyad. The Joint Chiefs of Staff 
reportedly have recommended 
against this force configuration. Its 
key ingredients are a force of between 
twenty and twenty-f'ive Trident 
SSBNs, each carrying twenty-four D-5 
SLBMs; a fl eet of bP.tween 160 and 
170 cruise missile carriers, each car
rying twenty-eight ALCMs, for a com
bined total of some 5,000 cruise 
missiles; and a force of about 400 
D-5s deployed in Min uteman silos. 
(Minuteman would be phased out.) 
The D-5, a 110,000-pound " common" 
missile (land- as well as sea-based), 
would use the MK 12A warhead or an 
equivalent design and is to have a 
hard-target kill capability. 

The Administration is aware that 
the second option has a "perception 
problem," meaning that many mem
bers of Congress see it as a gambit to 
let the land-based ICBM force 
atrophy-or at best relegate it to to
kenism. In turn, Congress, as well as 
Moscow, is likely to construe the 
abandonment of the land-based force 
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as a victory for the Soviet Union, 
whose burgeoning modern ICBM 
force is driving the US ICBMs into ex
tinction. 

Hence,. a variant of the second op
tion is under consideration. Involved 
here, in addition to the other elements 
of the "second" option, would be the 
deployment of between 100 and 150 
modified D-5 " common missiles" on 
a like number of cruise missile car
riers. (See • '1n Focus'' of April' 79 for a 
detailed description of an airmobile 
MX system.) Presumably, under this 
option, D-5 deployment in silos would 
be curtailed or eliminated entirely. 

While a truck-mobile, "soft" 
D-5/MX concept nominally is still in 
the running, it is unlikely that this 
scheme will be given serious White 
House consideration because of 
strong congressional opposition. 

ASAT Treaty Apparently Stalled 
US efforts to rush toward a two

phased treaty with the Soviet Union to 
ban weapons and technologies that 
interfere with the other side's military 
satellites are being "stonewalled" by 
the Soviets. 

The proposed accord not only 
sought to halt further Soviet deploy
ment of satellite interceptors but also 
to prohibit both sides from perma
nently damaging, destroying, or dis
placing (taking over physically or by 
electronic means) each other's satel
lites or satellites of third countries 
that either side has a substantial 
interest in. 

Bilateral talks concerning the 
proposed space-weapons ban came 
to a halt when the Soviets demanded 
a US pledge that the Space Shuttle 
would not rendezvous with space
craft of any type. To do so, the Soviets 
claimed, would be tantamount to test
ing the system's r.Af)Rhility to "kid
nap" Soviet military satellites. Since 
the key purpose of the Shuttle is re
trieval of US satellites for refurbishing 
and repair, the Soviet demand was re
jected. 

The Soviets also hinted darkly that 
they would reserve the right to "deal 
with" satellites serving the interests 
of such countries as the People's Re
public of China. No early resolution of 
the impasse is in sight. 

SALT Notes 
• As SALT II enters its final phase, 

the debate is picking up in tempo and 
stridency. Congressional nose coun
ters on both sides of the issue are in a 
rare state of harmony: They agree 
that, for the moment, the vote seems 
too close to call. 

One senator deemed crucial to 
SALT II ratification is former astro
naut John Glenn (D-Ohio), normally 
rated as a strong and loyal supporter 
of the Carter Administration. As of 
late, however, Senator Glenn has be
come a vocal critic of the treaty's ver
ification provisions. 

His avowal that "I very much want 
to be for the treaty" collides with his 
conviction that no treaty is better than 
a flawed one. He is troubled princi
pally, "as are eighty percent of the I 
American people, that the Russians 
might not adequately live up to their 
end of the bargain unless they know 
we have the means to detect viola
tions." 

The Ohio senator also is troubled 
that "we would sign a treaty knowing 
full well our ability to adequately ver
ify Soviet ICBM tests has been serl
ousiy reduced by· the ~oss of cur 
monitoring sites in Iran, as stated by 
the Secretary of Defense." 

I he Administration , according to 
Senato r Glenn, "is gambling that 
plans still on the drawing board work 
as predicted and in fact can replace 
recent losses in verification capabil
ity .... Where I part company with 
the Administration is its willingness to 
sign a treaty now, even before we 
know for sure how well the prospec
tive systems work or if we even can 
work out the difficult political ar
rangements to permit monitoring sys
tems to be put in place" overseas. 

Senator Glenn also is concerned 
about the Administration's willing
ness to "trust the Soviets to act in our 
best interest as well as in their own." 
He cited the Soviet circumvention of 
the SALT II "fractionation limit"
which holds the maximum number of 
warheads permitted per ICBM to 
ten-that occurred while Secretary of 
State Cyrus Vance and Defense Sec
retary Harold Brown were meeting 
with the Soviet SALT negotiators last 
December. He pointed out that the 
USSR "tested the SS-18 with a capa
bility for at least twelve warheads, ten 
actual and two simulated. This allows 
the Soviets to increase the number of 
warheads for that missile by almost a 
third if they wish to go 'live' with those 
simulations at a later date. The logic 
of the counting rules indicates we 
should presume that they will be in 
violation of SALT II from the day it is 
signed, but we apparently are going 
to maintain the fiction that ten is still 
the limit and trust the Soviets not to 
deploy the demonstrated MIRV capa
bility." 

Senator Glenn , like many other 
members of Congress, expressed 
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considerable chagrin about Presi
dent Carter's use of the term "war
monger" to describe senators who 
plan to vote against SALT II in its 
present form: "I must admit that I am 
not at all pleased when those of us 
expressing reservations and con-

I cerns regarding the treaty are charac
terized by some as 'warmongers' ; as 
senators willing to perpetrate a 'dark 
nightmare' that would follow SALT II 
modification or rejection. Such a 
charge is unfounded and does a dis-

1 service to the constitutional principle 

I 
of 'advise and consent.' It is tai1-
tamourit to giving the Senate an ul-

1 timatum to pass the treaty without 
j amendments or face a barrage of crit
; icism by the Administration's 'heavy 
hitters,' including the charge that the 
treaty's opponents are advocating 
war over peace." 

• • Another influential voice express
ing reservations about SALT II terms 
is that of Dr. Fred C. lkle, former Direc
tor of the US Arms Control and Dis-
. armament Agency (ACDA) , who 
warns that "without changes in the 
new . . . treaty, the follow-on negoti

j ations on further strategic arms lim-
litations are bound to fail.'' 

Dr. lkle charges that the Defense 
Department had to "slow down" the 
Air Force's ground-launched cruise 
missile (GLCM) and the Navy's sea
launched cruise missile (SLCM) pro
grams in order to remain within one 
of SALT l l 's s o-ca ll ed Protoc ol 
provisions. During the period of the 
Protocol-the fi rst three years of 
SALT II- cruise missiles of this type 
with a range of more than 600 km are 
banned. • 

As a result, he predicted, "the im
balance in nuclear arms between 
NATO and the Warsaw Pact, which al
ready is from three-to-one to four-to
one in favor of the East, will get worse. 

" As surely as night follows day," 
the former ACDA director warned, 
j"the Russians will threaten, when the 
'Protocol expires, to break up the 
.SALT negotiations unless we agree to 
extend the deployment ban on our 
ground- and sea-launched cruise 
missiles. If they already have obliged 
us to leave out Backfire [strategic 
bombers] and to accept this cruise 
missile ban by threatening to walk 
away from the SALT negotiations, 
why can't they make the same threat 
even more effectively three years 
hence, when we may well be even 
more anxious to save the SALT 
treaty?" 

Several senior Administration offi
cials, this column has learned, favor 
extension of the Protocol. 
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• A bon mot by Amrom Katz, former 
Assistant Director of ACDA in charge 
of verification and analysis, has in
jected a thoughtful chuckle into the 
SALT II debate: "The US has never 
been able to find illegally deployed 
weapons that the Soviets have hidden 
successfully." 

• Administration officials charged 
with selling SALT II continue to claim 
that one of its intrinsic virtues is that it 
assures continued Soviet noninter
ference with the US "national techni
cal means of verification." This SALT 
circumlocution refers to both the tacit 
acceptance of the other side's spy 
satellites as well as other monitoring 
systems and the pledge not to con
ceal relevant information from those 
systems by such means as camou
flage or obstruction of view. 

This claim can be challenged since 
the provision governing noninterfer
ence is contained in the ABM treaty of 
SALT I, which is the only SAL Taccord 
that is permanent. Failure to enact 
SALT II would not affect the ABM 
treaty in any binding way. The as
sumption that the Soviets would ab
rogate the permanent treaty barring 
antiballistic missile defense in a fit of 
pique if the Senate rejects SALT 11 
seems farfetched. 

• The Republican National Com
mittee, in a tightly reasoned analysis 
entitled "SALT II: The Best We Can 
Do?", terms the Administration's ar
gument that without the treaty US/ 
Soviet relations will degenerate be
yond repair is "unreasonable and un
realistic. Relations can continue as 
they have for several years, with or 
without the Carter/Brezhnev SALT II 
agreements." 

• One of the USSR's prominent ex
perts on US military affairs, Rostislav 
Tumkovsky, a member of the US/ 
Canadian Institute headed by Georgi 
Arbatov, recently gloated over Soviet 
"victory" and US "defeat" in past 
SALT accords. 

Writing in the prestigious Soviet 
publication Questions of History, on 
March 5, 1979, Tumkovsky termed the 
SALT I Interim Agreement on offen
sive strategic arms a " victory of the 
Soviet Union in the arms race un
leashed against it [that can] hardly be 
overestimated." Further, the Soviet 
analyst suggested , the Interim 
Agreement "affirmed the effective
ness of the USSR's reciprocal mea
sures to strengthen its defenses and 
deter imperialist nuclear aggres
sion:" 

The 1972 agreement, " like the 
[subsequent] Vladivostok Agreement 
(that provided the framework for 

SALT II]" marked "the defeat of the 
American strategic arms race policy," 
according to the Soviet analyst: "The 
reciprocal actions of the USSR de
stroyed all attempts by the USA to 
achieve nuclear superiority and to 
employ it in the interests of its im
perialist policy .... " 

The strident and gloating tone of 
the essay that came out on the eve of 
the signing of SALT II caused consid
erable concern in Congress. 

• Some analysts find the SALT II 
definition of what constitutes a" new'' 
ICBM and the prohibition against de
ploying more than one "new" ICBM 
over the life of the treaty so vague as 
to be meaningless. SALT II puts no 
constraints on the development and 
deployment of new SLBMs as long as 
there is no breach of the overall nu
clear weapons ceiling. Since the US 
has opened the door to common 
SLBM/ICBM designs in connection 
with MX and Trident, the Soviets 
could develop and test an infinite 
number of new ICBMs simply by de
claring that they ultimately would be 
deployed on submarines. SLBMs 
generally are first tested on land. 

Washington Observations 
• Recent SS-18 test flights involv

ing encryption of twenty-nine out of a 
total of thirty-one data channels, dis
closed in this space last month, may 
have been linked to new antisub
marine warfare technologies. The lim
ited maneuvering of the single reentry 
vehicle was first thought to be a step 
toward terminal guidance. On further 
analysis, US experts believe now that 
the experiments served to demon
strate advanced Soviet ASW capabili
ties. 

• Recent intelligence assessments 
have concluded that the Soviet Union 
will develop and deploy a modern in
tercontinental bomber force within 
the next few years. This force is ex
pected to consist of strategic bomb
ers larger and with greater range than 
the Backfire bombers now entering 
the inventory in quantity. There are no 
plans, however, to bolster the minus
cule and obsolescent US air-defense 
capabi I ities. 

• At least three types of warheads 
are being deployed on the huge 
Soviet SS-18 ICBMs (about seven 
times the throw-weight of Minuteman 
Ill). One type has a yield of more than 
one megaton. Another category has a 
yield of about 600 kilotons. The third 
category, a single RV, has a yield in 
excess of twenty megatons. The first 
two types of warheads usually are in
termixed. ■ 
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What does it take to advance 
sensor technology? 
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Sensors are a key to tomorrow's sophisticated 
space and defense systems. With more than 30 
years experience in the development and integra
tion of major systems and their sensors, we have 
established a solid base across this technological 
spectrum. 

To explore the unknown worlds of space and 
our own planet, we have developed a wide range 
of sensing systems. For example, as the principal 
integration contractor for the highly successful 
Viking mission to Mars, we were responsible for 
the numerous sensors aboard the aeroshells and 
the landers. We designed and built the x-ray 
fluorescence spectrometer for inorganic soil anal
ysis, and the photosensor arrays for the lander's 
remarkable cameras. 

Our SCATHA satellite is crammed with 12 
sensor instruments exploring the little understood 
phenomena of destructive electrical charge build 

- up on Earth orbiting spacecraft. For the Galileo 
mission in 1983, we are designing instruments to 
take the measure of Jupiter's cloud particle density 
and atmospheric structure. 
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As part of the Space Telescope, we are produc
ing the faint object spectrograph sensor that will 
provide unprecedented spectral data on stars, 
galaxies and quasars. 

By advancing sensor technology in lasers, in
frared, radar, millimeter wave radar, TV/optics, 
anti-radiation homing and radiometric sensing, 
we have developed defense systems that achieve a 
new measure of accuracy, that make it possible to 
operate effectively at night, that discern electronic 
countermeasures for evasion. 

To give first-round accuracy to guided pro
jectiles, we miniaturized a laser detector and 
control system that fits the cramped space of a 
projectile and still withstands the tremendous 
shock of firing . As a defense against armor attack 
we are developing missile systems with submuni
tions that can sense target signatures after launch
ing and home in on them. 

This proven ability in sensor technology, 
coupled with our success in integrating major sys
tems, give us the experience and technology 
required to help develop advanced space and 
defense systems. 

IWARTIN WIARIETTA 

Martin Marietta Aerospace 
6801 Rockledge Drive. Bethesda Maryland 20034 
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for use against armored targets, was 
designed with a forward-firing 
shaped charge. The new Maverick Al
ternate Warhead (MAW) is a kinetic 
energy penetrator whose blast and 
fragmentation effects should be le
thal against a variety of targets such 
as ships, reinforced bunkers, and air
craft shelters, as well as armored ve
hicles, officials said. 

Flight testing of the MAW, a heavy
weight option to meet differing tacti
cal requirements, is to begin at Eg
lin's ranges late in 1979. 

By William P. Schlitz, ASSISTANT MANAGING EDITOR * USAF has given the nod for full
scale engineering development of the 
Combined Effects Bomblet (CEB). 

Washington, D. C., June 5 * USAF's new fleet of twenty KC-10A 
tankers (the plane to be officially 
called the " Extender1') is to be based 
at Barksdale AFB, La. The first of the 
advanced tanker-cargo aircraft-a 
militarized version of the McDonnell 
Douglas DC-10-should arrive at 
BarK-sdale in October 1980, with the 
full complement in place by late 1983. 

Barksdale was picked, according to 
USAF, because It offers low daily 
training costs, requires minimal facil
ity construction, and no unit reloca
tions will be needed to perform the 
KC-10A mission. • 

Two air refueling squadrons will be 
activated at the base under an AFRES 
associate program similar to MAC's. 

The AFRES associate squadron will 
consist of 160 members and the ac
tive squadron of 500, with crews fly
ing the same active-force aircraft. 

* The US Army Corps of Engineers 
picked two contractors In mid-May to 
design and build two air bases in Is
rael 's Negev Desert-implementation 
of the US commitment to peace in the 
Mideast under terms of the treaty be
tween Israel and Egypt. 

The contractor firms are consor
tiu ms of various US construction 
companies. The projects are to In
clude runways and parking aprons, 
aircraft shelters and operational and 
support facilities including utilities, 
roads, and housing. The bases are to 
be initially operational In three years, 
and will cost a total of about$1 billion. 

* Based on tracking data from the 
North American Air Defense Com
mand in Colorado, NASA officials be
lieve that Skylab wi II reenter the at
mosphere and be destroyed early in 
July. 

They predict that perhaps as many 
as 400 to 500 pieces of the eighty
five-ton space station will survive fric
tional combustion and fall to earth. 
Among these will be two large sec-
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tions weighing up to two tons apiece, 
officials declared. 

While Skylab's positional status is 
being closely monitored, no predic
tion can be made as to where its de
bris will come dov,m unti l t,venty-four 
hours before it enters the atmo
sphere, a NASA spokesman said. 

* A new warhead for USAF's 
launch-and-leave Maverick air-to
surface missile is currently undergo
ing development testing at the Ar
mament Development and Test Cen
ter, Eglin AFB, Fla. 

Warhead of the original Maverick, 

The CEB, six inches long by two 
and a half inches in diameter (142 mm 
by 63 mm), is to have three damage
producing sections: an armor pene
trating charge; a fragmenting body; 
and an incendiary capability. The 
bombiets would be carried in ii spin
ning dispenser dropped from an air
craft over the target area. Released 
from the dispenser, the CEBs would 
form a large pattern against tanks, 
APCs, or troops. 

Aerojet Ordnance Co., Downey, 
Calif., under a $10.5 million contract 

In a history-making flight that lasted two hours and fifty minutes, America's Bryan Allen in 
June became the first to man-power an aircraft across the English Channel. Thus, the 
twenty-six-year-old Californian, who is about six feet tall and weighs 137 pounds, earned 
for himself and his sponsors the $200,000 prize offered by British industrialist Henry 
Kremer. Allen, a bicycle racer and hang-glider enthusiast, managed to keep the fifty-pound 
Gossamer Albatross at some points just inches above the surface, in the face of 
increasingly troublesome winds. Allen, who stressed that he "was just the engine" during 
the flight, had high praise for the team of builders and organizers who made the event 
possible. Headed by Dr. Paul MacCready of Pasadena, the group is already designing a 
third-generation Gossamer, presumably to follow Albatross and its famous parent, Condor, 
into the record books with another amazing feat. 
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Energy savings will be the primary benefit of a multiplex system to be installed 
by Hughes at Eglin Air Force Base in Florida. The energy monitoring and control 
system, which uses a single transmission line to carry thousands of different 
electrical signals on a time-shared basis, will link a central station to 1,528 
field data sensors and control points in 44 buildings and 6 remote power sub
stations. It will regulate the heating, ventilating, and air conditioning 
throughout the facility. The system configuration also will allow security, 
emergency communication, and similar life-safety functions to be added. 

Military pilots may get help in locating ground targets from far away with a new 
electronic process that examines TV-like imagery and selects potential targets. 
The technique, called automatic target cueing, is designed to enhance the per
formance of such imaging devices as forward-looking infrared (FLIR) systems. It 
would free pilots from having to study imagery and allow them to concentrate on 

- planning evasive action or performing other tasks. The Hughes approach checks 
full-frame pictures for likely targets and then further analyzes these high
lights for classification. Automatic target cueing has been made feasible by 
advances in microcircuitry and pattern-recognition techniques. 

A laser device t hat lets U.S. Army troops mark enemy targets for laser-guided 
missiles, bombs, and artillery shells is now in production at Hughes. The tri
pod-mounted device, called a Ground Laser Locator Designator (GLLD), directs an 
invisible beam of coded laser pulses at any target the operator selects. These 
pulses are reflected from the target, providing a bull's-eye for laser-homing 
weapons. The wavelength and periodic pulsation of the laser beam allow weapons 
and special sensors in aircraft to differentiate the correct target from those 
designated by other GLLD units in the same battlefield. GLLD also can pinpoint 
the range and bearing of still or moving targets for conventional artillery. 

Discriminatin between closel s aced tar ets at lon the 
F A-18 Hornet's unique capabilities made possible by its multimode radar. The 
Hughes-developed system is the first tactical airborne radar that can show when 
two or more aircraft are flying in tight formation in an attempt to appear as a 
single radar blip. The radar operates in this raid assessment mode through 
special processing of radar returns from the target cluster. The processing is 
done by a programmable signal processor -- a high-speed, special-purpose digital 
computer. The radar, officially designated the AN/APG-65, was developed under 
contract to McDonnell Douglas for the Navy and Marine F/A-18 Hornet. 

Secure and nonsecure voice communications can be handled simultaneously by an 
advanced radio-telephone switching system that provides channel-to-channel 
crosstalk isolation above 100 dB. The system, developed by ·Hughes for U.S. Navy 
shipboard use, eliminates the need for separate equipment for plain and secure 
voice channels. Hughes' advanced microcircuit technology, including extensive 
use of large-scale integrated circuits, has given the system a high packaging 
density, high reliability, and low power consumption. 

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

: HUGHES : 
I I 

L------------------~ 
HUGHES AIRCRAFT COMPANY 
CULVER CITY.CALIFORNIA 90230 



VEGA ... 
A LEADER . 
IN COMMAND AND REMOTE 
CONTROL SYSTEMS 

Vega's advanced technology in target and drone 
control systems has a proven success record. From 
transponder tracking to total command control systems, 
Vega provides whatever you need for complete 
capability. 

Radar Transponders 
Radar tracking and enhancement devices for 

cooperative systems. They are useable in any airborne 
and space application, are lightweight and compact. 
Product line covers all microwave radar frequency 
bands. 

Navigational Transponders 
These units provide selectable coded reply for 

identification and position determination. Used in \ 
conjunction with surface search and airborne radars. 

Antennas 
A line of airborne, land, marine and mobile antennas 

to complement Vega's electronic products and to meet 
other specific needs. Custom-tailored designs are our 
speciality. 

Drone Command Control Radar Systems 
A variety of systems in portable, transportable, 

mobile and fixed configurations for RPV/drone 
command, control and tracking. Ranges up to 250 
miles. All versions provide position determination, . 
command and telemetry transmission/reception. 
Cooperative airborne Target Group Sets are tailored to 
specific requirements of each vehicle. 

Because much of Vega's work is oriented to the 
design of products and systems which meet customer 
needs, customers are encouraged to contact Vega 
regarding their specific requirements. 

VEGA 
PRECISION LABORATORIES 
800 Follin Lane, Vienna, Va. 22180 U.S.A 
(703) 938-6300 Telex: 89-2521 
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let by the Armament Development 
and Test Center, Eglin AFB, Fla., is to 
produce 25,000 CEBs for test and 
evaluation at Eglin. 

The CEB would be compatible with 
all USAF tactical and strategic air
craft, and, pending a production go
ahead, could enter the inventory by 
1984. 

''* Despite congressional recommen
dations for additional tests and de
sign revisions, DoD announced that 

-:>roduction of the initial batch of the 
nation's newest tank-the XM-1-
would go forward . 

Under the $9.8 billion program , 110 
XM-1s are to be built between now 
and February 1980. The program calls 
for a total of 7,000 XM-1 s to be pro
duced over the next nine years, at an 
average unit cost of $1.4 million . 
After February 1980, output should hit 
ninety tanks a month, officials said . 
The XM-1 is being built at a Chrysler 
Corp. facility in Lima, Ohio. 

DoD officials said , however, that 
the production schedule would de
pend on a continuing test program to 
resolve the tank's problems. If full
scale production is ordered, the first 
XM-1s are expected to be deployed to 
Europe in the early 1980s. Officials 

said that the sophisticated XM-1 
"would be more than a match " for its 
Soviet opposite number-the T-72 
tank that the USSR has in consider
able numbers in Eastern Europe. 

* The Federal Republic of Germany 
plans to replace its air defense radar 
network installed in the early 1960s 
with a new computerized system 
known as GEADGE-for German Air 
Defense Ground Environment. 

While Hughes Aircraft Co. of Fuller
ton, Calif. , has been picked for man
agement, design, software, installa
tion , integration, and testing of the 
new system, " GEADGE will involve 
German and other NATO industry in a 
significant partnership both in terms 
of technology and employment," a 
company official said. The GEADGE 
program is valued in excess of $150 
million. 

Hughes headed the international 
consortium that produced NATO's 
NADGE computerized air defense 
system that stretches from northern 
Norway to eastern Turkey, and de
signed systems currently in use in 
Spain, Switzerland, and the Far East. 
Hughes also recently received an Ai r 
Force go-ahead to develop the Joint 
Surveillance System (JSS) to replace 
the twenty-year-old North American 
air defense system. 

* Air Force recruiters are hoping to 
sign up more than 400 computer sci
entists over the next eighteen 
months, officials said. 

Qualified applicants will be com
missioned as second lieutenants fol-

lowing completion of OTS at Lack
land AFB, Tex. 

Qualifications include either a 
computer science degree; degrees 
with a strong background in math, 
science, or a combination of the two ; 
or nontechnical degrees with at least 
three computer courses and a strong 
math background. USAF will test col
lege graduates who do not meet re
quirements to determine aptitude for 
computer technology or related fields 
for which they may be suited . 

Air Force recruiters underline that 
computers are now integral to every 
aspect of USAF operations and thus 
technically challenging careers are 
available. See your Air Force recruit
er. 

* A second Navy Fleet Satellite 
Communications (FL TSATCOM) 
spacecraft was launched into 
geosynchronous orbit-iearly in May. It 
is positioned to expan'a the system's 
communications coverage across the 
Atlantic and into Europe and Africa. 

FL TSATCOM-1, operational since 
its launch in February, is providing 
service for CONUS, Hawaii, and parts 
of the Atlantic. 

The FL TSATCOM system, to even
tually consist of five comsats, is de
signed to provide worldwide high
priority UHF communications among 
naval aircraft, ships, submarines, and 
ground st~tions, and SAC and the Na
tional Command Authorities Net
work. 

* The Rome Air Development Center, 
Griffiss AFB, N. Y., is currently de-

Intelligence Briefing ... A Roundup 
According to Foreign Report, published by London's Economist: 
A training manual for senic:>r army officers that was recently pub

lished by the 01ffcIal Hungarian mil ltaiy publishing heuae, Zrinyl. 
contains some unusually frank observations on (a) the need to bor
row-or rather, steal-technology and mi litary sc ience from 
NATO, and (b) the (leslrabi lity of trying to encourage diss idence 
inside NATO armec;J forces. Point (bl ch,mes In with the recent 
stepping-up of campaigns to promote soldiers' unions and radical 
consorlpts· organ izations th roughout the NATO area . .. . The book, 
ed.lted by Col A Fodor, is entitles "The Command and Manage
ment of Troops According to.Western Vfews " 

In more detail: 
(i) The need to import NATO technology and "command and 

management techniques." Unlike standard Warsaw Pact mliltary 
literature, the Hungarian rext eencec:tes the superiority of NATO's 
defense technology In certain key areas-laying partieular stress 
on telecommunications and data-processing systems-and ad
vises that it must be adopted by the Warsaw Pact. . . "Western 
instruments and machinery must be thoroughly studied. Such 
studies will have a tremendous significance and will make it pos
sible to apply the findings to our own armed forces." The book 
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refers to the urgent need to master in depth the tactical decision
making processes of NATO units as well as to gain access to 
Western defense-related technology. 

(ii) The need to promote "class struggle" inside NATO armies. 
The Hungarian manual is equally frank about Soviet-bloc interest 
in encouraging the breakdown of discipline within NATO armed 
forces In a slgnlflcan·t passage, It <:omments that "tn many 
capitalist coLmtries, Junior officers serving In (dr commanding) 
small units do allow their vo,ces to be heard In a few cases, their 
actions do have a political character. Although they are far from 
constituting left-wing political movements, dissatisfaction is re
flected in collective criticisms of the decisions of superior offi
cers." 

The book continues: "We should not delude ourselves-as 
yet-that such events exercise any fundamental influence on the 
efficacy of Western military leadership. But under certain cir
cumstances, they can demoralize the troops. . . . There is no 
doubt that the ideals of socialism, despite many obstacles, have 
penetrated Western barracks and have started a process of fer
mentation among both the soldiers who are led, and the officers 
who lead them." 
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velopi ng the tech no logy to make pos
sible a long-range airborne radar sys
tem capable of pinpointing ground 
targets and providing guidance and 
r.nntrol of weapons directed against 
them. 

The concept calls for wide-area 
surveillance of movlnQ targets and 
small-spot screening of fixed an<1 
moving torgotEJ, with information 
being processed immediately to 
provide an almost instantaneous re
sponse. 

The system-dubbed PAVE 
MOVER-would employ si<1A-looking 
X-band radar with an electronically 
scanned array and would be capable 
of conducting operations in all 
weather. PAVE MOVER's real-time 
feature is based on "advancements in 
moving target acquisition and digital 
proce.ssing techniques, " officials 
said. (See also p. 47.) 

Under the sponsorship of USAF 
and DoD's Defense Advanced Re
search Projects Agency (DARPA) , 
RADC is responsible for the system's 
hardware and software and their in
tegration with an aircraft and 
ground-processing center. To this 
end, Hughes Aircraft Co. and Grum
man Aerospace Corp. have been 
awarded contracts totaling some $23 
million to design, build, and test ad
vanced development models of the 
PAVE MOVER system. They are to be 
evaluated in 1981. 

* In another radar matter, USAF is 
replacing the systems used by mili
tary air traffic controllers in directing 
takeoffs and landings at forty-eight 
locations in CONUS and abroad. The 
surveillance radar systems being re
placed are thirty years old. Twenty
three of these sites will receive new 
operations centers, as well. 

The new radar complexes are fully 
transportable via surface vehicle or 
aircraft and can be relocated to meet 
such emergencies as military con
flicts or natural disasters. 

First models of these systems are 
already in use at Keesler AFB, Miss., 
to train maintenance personnel. 

Under a $35 million contract, Texas 
Instruments Inc., Sherman, Tex., is 
building a total of fifty-three radars 
and twenty-eight operations centers. 
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Their solid-state electronics eases 
maintenance problems considerably 
and provides USAF with a modern air 
traffic control system that is reliable, 
economical , and-with the trans
portability feature-flexible , officials 
said. 

* While the General Electric J79 jet 
engine is to be phased out of produc
tion, it is expected to power aircraft 
well into the twenty-first century. 

What 's remarkable is that the f irst 
J79 went into test in June 1954, a 
quarter century ago. Since, the J79 
has established itself as the premier 
military jet engine and is in use by the 
air forces of seventeen nations. 

While the engine was initially de
veloped for USAF's 8-58 supersonic 
bomber and also served as pow
erplant for the F-104A interceptor, its 
longest-and continuing-produc
tion run began in 1958 for the F-4 
Phantom. In that span of twenty-one 
years, more than 11,700 J79s have 
been built to power ten different 
models of the F-4. 

The J79 was originally rated at 
14,350 pounds of thrust . Im
provements have boosted today 's 
version to 17,820 pounds of thrust, 
translating into aircraft speeds ex
ceeding Mach 2. Through the years, 
the engine has powered aircraft to 
forty-six world records and has ac
cumulated 26,000,000 hours of flight 
time. 

* A delegation of US space officials 

Left, Chief of Naval Operations Adm. 
Thomas V. Haywood and Walter Hinton at 
Pentagon ceremonies in May celebrating 
the sixtieth anniversary of the first flight 
across the Atlantic by a Navy Curtiss NC-4 
seaplane (above). Ninety-year-old Mr. 
Hinton is the last survivor of the five-man 
crew. The restored plane is now at the 
Naval Aviation Museum, Pensecola, Fla ., 
on loan from the Smithsonian Institution. 

headed by NASA Administrator Dr. 
Robert A. Frosch recently spent six
teen days in China. 

Purpose of the trip was twofold : to, 
gain familiarity with Chinese spacel 
activities and to discuss further pre
viously agreed-to cooperative space 
ventures. For openers, the Chinese 
are interested in acquiring a civil 
satellite communications system and 
a ground station for the reception of 
Landsat data. 

Talks between US officials and a 
Chinese delegation visiting the US 
last year were formalized by an 
agreement on cooperation in science! 
and technology signed by PresidentI 
Carter and Chinese Vice Premier 
Deng Xiaoping in January. 

Following meetings with Chinese 
space officials, the American visitors 
toured several Chinese space in
stallations. 

* The last airworthy 8-17 Flying For
tress in Europe, and one of the very 
few flying anywhere, may have to be 
grounded at summer's end unless 
funds can be raised for an extensive 
overhaul. 

Sally B, a B-17G , came off the pro
duction line too late to see combat in 
WW 11, and after a checkered military 
and civil career arrived in 1975 in En
gland to become the flagship of the 
"USAAF World War II Memorial 
Flight, " a group of volunteer Brits 
dedicated to the memory of the 
79,000 US airmen killed in Europe 
during World War II . The Flight, which 
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includes an A-26 Invader, appears at 
air shows and the like. With no gov
ernment subsidy, the group finances 
its operating expenses privately. 

To raise cash, the Flight is selling 
prints of a painting of Sally B and 
plans a plaque to be engraved with 
the names of contributors. Donations 
and information about the prints: The 
B-17 Preservntion Fund, c/o Euro
world, 277-279 Chlswlck High Road, 
London W.4 41-'U, l::ngland. 

* A memorial ceremony is scheduled 
for June 22 at Wright-Patterson AFB, 
Ohio, to honor six Air Force enlisted 
men killed in the Vietnam War. 

Five enlisted dormitories and a din
ing hall are to be dedicated in their 
names. 

The six: 
•Sgt.James D. Locker, of the 37th 

Aerospace Rescue and Recovery 
Squadron, Danang AB, was killed 
March 7, 1966, while attempting to 
rescue a downed pilot. 

• SSgt. James R. Lute, of the 77 4th 
Troop Carrier Squadron, died 
January 7, 1966, near Pleiku as a re
sult of hostile action. 

• A1 C William H. Pitsenbarger, of 
the 38th Aerospace Rescue and Re
covery Squadron, Bien Hoa AB, was 
killed April 11, 1966, while treating 
wounded troops in the field. 

• A1C James E. Pleiman, of the 
33d Aerospace Rescue and Recovery 
Squadron, was killed March 14, 1966, 
in the Chinn Sea while attempting the 
amphibious rescue of two downed 
pllots. 

• TSgt. Roy D. Prater, of the 37th 
Aerospace Rescue and Recovery 
Squadron, Danang AB, was killed 
April 6, 1972, near Quang Tri City 
while on a rescue mission. 

• SSgt. Frederick Wilhelm, of th~ 
537th Tactical Airlift Squadron, Phu 
Cat AB, was killed over Pleiku Prov
ince while on a mission. 

Guest speakers at the ceremonies 
will be AFLC Commander Gen. Bryce 
Poe II and CMSAF Robert D. Gaylor. 
The families will attend. 

* Reflecting the excellence of the 
competing teams, only 245 points 
separated first from last in Olympic 
Arena '79, SAC's annual missile com
bat competition. 
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Members of the 390th Strategic Missile Wing, Davis-Monthan AFB, Ariz., signify their 
victory at SAC's twelfth missile combat competition recently held at Vandenberg AFB, 
Calif. The 390th dominated the meet. See item below. 

The 390th Strategic Missile Wing, 
Davis-Monthan AFB, Ariz., amassed a 
total of 2,757 points of a possible 
3,000 to capture top honors and the 
event's highest award, the Blanchard 
Trophy. In the lead from the outset, 
the Davis-Monthan missileers also 
were named Best Titan Wing, Best 
Operations Crew, and Best Titan 
Crew. They also were awarded 
trophies for Best Communications 
Team, Best Titan Comm_unications 
Team, Best Titan Security Police 

Team, Best Titan Munitions Team, 
Best Titan Propulsion Team, and Best 
Titan Missile Maintenance Team. The 
Wing also received the AFA award for 
Best Titan Operations and AFLC's 
Best Titan Logistics trophy. 

In second place was the 341st 
SMW, Malmstrom AFB, Mont., which 
trailed by only forty-two points and 
took Best Minuteman Wing honors.1 
The Malmstrom unit garnered honors 
for Best Maintenance, Best Min
uteman Power/Pro Electric Team, 

SAC Commander in Chief Gen. Richard H. Ellis congratulates Dr. Charles S. Wehrer, 
Omaha, Neb., following the long-delayed presentation of medals Dr. Wehrer earned 
thirty-three years ago for, among other things, helping in the rescue of the crew of a 
downed B-24 in Italy. Dr. Wehrer, an AFA member, is currently a consultant in the Business 
Development Center of the University of Nebraska in Omaha. 
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TWO MORE PARTNERS IN NATIONAL DEFENSE 

'Two more spacecraft in the Defense Sarell ite Commu
nications System (DSCS II) were successfu lly placed in 
orbit December 13, 197 8 . joining those already in 
space, these TRW-built telecommunications satellites 
form the first high capacity, worldwide, military space 
communications system for command and control. 

DSCS II greatly improves our capacity for keeping 
our worldwide forces in close touch with strategic 
commanders throughout the Department of Defense. 
DSCS II is being acquired by the U.S. Air Force Space 

and Missile Systems Organization for the Defense 
Communications Agency. 

TRW also builds FleetSatCom, the most powerful 
telecommunications satellite in orbit . . . and is develop
ing the Tracking and Data Relay Satellite System 
(TDRSS) of telecommunications satellites for Western 
Union to serve NASA and commercial users. 

TRW is the nation's leader in military and government 
telecommunications satellites. 

TWO MORE SUCCESSFUL SPACECRAFT 

from a company called TRW 



PDP-11noM. Top end cqmputer, for 
appllcatlons rC!Qulrlng_ latge data bases, 
that can-address as many as two mlfl!on wordsol core memory. 
System thro\Jghpul up to 5.8 megabytes per second, Hlg_h spee.d 
bfporar CACHE"memo~ allows data transfers that approach CPU 
speads. MP.SSBUSS opUori provides 32-blt-wlde peU, tp high per
formance storage devices. OP.llonar. ruggedlzedC2-FIM03 moving 
head cl,rsk Is equjvalant 10 Olgltal FIM03. 

Norden Systems' family of fully militarized PDP-11 M com
puters-officially designated AN/UYK-42(V)-ls avai lable 
oft-t tie-shelf. So you can quickly get a computer that meets 
MIL-E-16400, 5400 and 4158. 

Better yet, 0urcornputers are completely software identi
cal with the Digital· PDP-11 . Thafmeans all software devel
opad for commercial PDP systems will immediately run on 
our m ii itarized versions. Without ch.af'llge, bether, extra cost, 
extra development work or additional training . 

PDP-11/34M. Medium sized computer 
with modular core memory from 16K 
to 128K words in increments of 16K and 
32K words plus all standard operating 
features of commercial PDP-1 1/34 
system C,AOHE memory available es 
11lug-ln. double-card mOdule that bOOSIS 
rhroughput up 10 100% Hardware ttoat
ing polnt processor also avallabre. 

LSl-11M. 16-bl l microcomputer With reaHfme 
operating system (RT-11). Comes as 6 • 8.2 ,. , .. 
€PU module wilh optional 4K words of resident semi• 
cond11,:;tor mem.ory. Memory options include 4K PROM 
an,d 161< and 28K words of core. Except!onat prlCe/pertor
rnance because of tow lnltlal cost an'd f'lch repertoi re &f ov.ir 
400 instruct ions 

And we now offer fully militarized 32K or 16K semicon
ductor memory (16K x 1 NMOS dynamic RAM) as a money
saving optional core memory replacement for use with all 
our computers. 

To learn more about our cost-effective family of milita
rized computers, write or call Pier Holcombe, Marketing 
Manager, Computer Products Center, Norden Systems, 
United Technologies Corporation, Norwalk, CT06856;toll 
free 800-243-5480 or 203-852-5000. 

NORDEN O Subsid0,)'ot 

SYSTEMS ¥:&'L.oo1ES@ 

The militarized computers with the built-in headstart. 
Direct employment inquiries to Professional Placement Office. "PDP, PDP-11 and MASSBUSS are trademarks of Digital Equipment Corporation 



Aerospace 
World 
Best Minuteman Munitions Team, 
Best Minuteman Electrical Tea·m, and 
AFLC's Best Minuteman Logistics. 

The321st SMW, Grand Forks, N. 0., 
finished third, and was judged Best 
Operations, Best Minuteman Crew, 
Best Minuteman Missile Maintenance 
Team, and Best Minuteman Com
munications Team. It also received 
AFA's award for Best Minuteman Op
erations. 

VIC POWELL 
JOINS 

AFASTAFF 

VIoror Powell. formerly Executive Director ol the National 
Aeronautic Association, became a member of AFA's Head
quarters Staff on May 15. Prior to joining NAA in 1977, Mr. 
Powell served for eight years on the staff of Rep, G. WIiiiam 
Whileliurtl (A-Ya ). a member of the House Armed Services 
Committee. Mr. Powell came to Washington from Nortolk, 
Va., where he was produser and anohotman of a teoal tele
vision news program. An active hang-gliding enthusiast. he 
Is former President of the US Hang Gilding Association, and 
former editor of the organlzati.on's newsletter. He was the US 
representative to the first meeting of the International Hang 
Glldlng C0mmlttee In Paris. With AFA. Mr. Powell WIii serve 
as S~ecial Asststant to the Exe~llve Dlre0tor and is as
signed at present ta the Field Operations Department. re
porting to Associate Executive Director l.>on Steele. A native 
of Parl(ersburg, W. Va., Mr Powell served in the US Navy as 
an aviation ete0tronlc teahnrc,an from 1954 to 1958. He was 
graduated from Marietta College, Marietta. Ohio, In 1962. 
He arid hfs wife. the former Dianne Ferguson, live in Annan
dale, Va. 

·* NEWS NOTES-USAF has au~ 
thorized Lockheed Aircraft Corp. to 
gear up for production of the TR-1 
tactical reconnaissance aircraft, de
signed for high-altitude surveillance 
of target areas. Some $10.2 million 
has been allocated in the current 
budget for start-up costs, while $43 
million is being sought in the FY '80 
budget for actual production. (For a 

status report on the TR· 1, see May is
sue, p. 120.) 

Reaching down into the ranks, 
President Carter selected Lt. Gen. 
Edward C. Meyer as the next Army 
Chief of Staff, to replace Gen. Ber
nard W. Rogers, who will head US 
forces in Europe. A 1951 West Point 
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graduate, the fifty-year-old Meyer saw 
combat in Korea and Vietnam, and 
has served in Europe and in staff 
posts in the Pentagon. He'll be the 
youngest Army C/S since Douglas 
MacArthur. 

In May, USAF awarded Falrchlld 
Industries $413 million for produc
tion of an additional 144 A-10 Thun
derbolt II aircraft, bringing the firm 
order to 483. In all , USAF plans to buy 
733 of the close-support planes 
through January 1983. 

The National Air and Space 
Museum, Washington, D. C., on Oc
tober 26 wi II sponsor a symposium to 
commemorate "Forty Years of Jet 
Aviation" featuring, among others, 
Sir Frank Whittle, developer of Brit
ain's first jet engine (whose work 
sparked early US efforts in the field) 
and Hans Von Ohain, inventor of 
Germany's first jet engine. Contact 
Walter J. Boyne, NASM, Smithsonian 
Institution, Washington, D. C. 20560; 
phone (202) 381-6244. 

In the "largest demonstration of its 
kind" in OoD, Wright-Patterson AFB, 
Ohio, has begun adding pelletized 
"refuse-derived fuel" to its coal fuel 
in equal quantit ies and expects to 
save $7 mill ion over the next ten years 
by so doing, AFLC officials said . 

Died: Thomas Haywood, a former 
member of the American Volunteer 
Group in China and cofounder of Fly
ing Tiger Line, of a long illness in In
glewood, Calif., in April. He was 
sixty-one. 

Died: Col. Robert D. Heinl, Jr., 
USMC (Ret.), a combat veteran of two 
wars and journalist and historian, of a 
heart attack in early May while vaca
tioning in the Caribbean. He was 
sixty-two. ■ 
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SOUND STAGE 
FOR THE WORLD'S 
NEWEST TACTICAL 
ECM AIRCRAFT. 
EF-111. 

YoL1're looking at thP. l JSAF 
EF-111 tactical jamming system 
getting a total EW system check
out in Grumman's c111cchoic 
chamber. Suspended in the 
chamber, the aircrafl is com
pletely isolntcd from the ''outside 
world" so that it can be fine
tuned tor its operational envi
ronment. 

You're looking at the only 
USAF-cJeslined tactical aircraft 
dedicated specifically to elec
tronic countermr.c.isures. 

You're also seeing the best 
answer to the other side's devel
opment of the densest thicket 
of eleclroriic uer enses found 
anywhere in the world. 

EF-111 can overwhelm and 
blind such defenses. And even if 
multiple, hostile radars switch 
to a variety of frequencies, the 
EF-lll's jamming capabilities 
can handle them immediately. 

EF-111 can accompany any 

strike aircraft. Take any mission, 
from close air support to deep 
penetration. 

Finally, the EF-111 is adapt
able. Its electronic systems can 
be converted quickly to counter 
new threats as they develop. 



EF-111 is just one i I lustra
tion of our capabi I ity to design, 
manage and integrate total 
systems. 

It is also another example 
of how we work to provide real 
answers to real needs. 

Grumman Aerospace Corpo
ration, Bethpage, Long Island, 
New York 11714. 

GRUMMAN _.,,,,..-
The reliable source 
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Announcing the SABRE XII. 

Sangamo Data Recorders P. 0. Box 3041 
Sarasota, FL 33578 Telephone: (813) 371-0811 

The best Airborne/Mobile 
recorder you can buy. New 
from Sangamo Weston. 

Here are five of a multitude 
of reasons you shou Id consider the 
SABRE XII. 

First, it is the only high 
environmental recorder of its size 
to offer full 8 speed capability 
(15/16 ips through 120 ips). So 
you can record higher frequency 
data than any other comparable 
recorder. 

Second, SABRE XI I features 
multi-band electronics, switchable 
between I Band WB formats without 
the extra cost and trouble of 
changing module boards. 

The third reason is that 
SABRE XII features a "raised zero 
loop" tape transport that can better 
withstand vibration and shock 
because of the almost wholly 
supported tape path . 

Fourth, the SABRE XII offers 
remote control units that feature 
automatic pre-run calibration and a 
multi-function alarm. 

Fifth, the SABRE XII features a 
very high environmental spec, to 
-20°C without a heavy, power 
wasting heater. 

To hear about the rest of the 
multitude, contact Peter Simmons 
at (813) 371-0811. 



Missing from the SALT II debate is a question 
that is basic to the concept of national security. 

In the next decade, will the US have . .. 

A Strategy-Or a 
Capacity for Revenge? 

F OR THE same reasons, I suppose, 
that the French at Crecy resented 

the longbow and old sailors detested 
• the advent of steam, I have never 

wanted much to do with missiles . As is 
usually the case when there is a lack of 

, motivation, I have never learned much 
about those menacing things either. 
They have always seemed to me a 
last-ditch sort of weapon, utterly imper
sonal machines that could not have, 
like airplanes, affectionate feminine 
names painted on their sides. They are 
simply what they are-devilishly in
genious, one-shot weapons of mass 
destruction . The idea behind them is 
also simple: If your missiles are big 
enough, accurate enough, secure 

• enough, and you have enough of them 
to be convincing, the other fellow will 
not use his missiles. If one side has a 
clear and distinct advantage, then the 
game is over without a shot being fired. 
How To Win At War Without Actually 
Fighting, as Stephen Potter might have 
put it. 

The great SALT II debate is now be
ginning, and that is roughly what it is all 
about. The people in favor of SALT say 
this treaty will level off both sides at ap
proximate equality. Thus, goes the ar
gument , the danger of a nuclear 
holocaust is lessened . 

Those on the other side of the debate 
say this is misleading nonsense. The 
Soviets are now ahead, and this treaty 
will simply cement the disparity be
tween us. In their judgment, SALT II in
creases the danger of nuclear war. 

For those of us who don't really like to 
think about missiles, the arguments for 
and against SALT II become hard to fol
low. It is very easy to agree with the 
Administration's desire to hold down 
the growth of strategic nuclear 
weapons. They are nasty things, and 
the fewer in the world the better. But the 
opponents of this treaty say we are 
committing ourselves in SALT II to 
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By Gen. T. R. Milton, USAF (Ret.) 

strategic inferiority and hence to an 
ever-more-vulnerable position on this 
increasingly dangerous planet. 

The mail brings propaganda from 
both sides, to the point where a be
mused citizen has great trouble arriv
ing at a conviction . For, while any right
thinking defense-minded type would 
clearly rather see the money spent, say, 
on new fighters, there is this nagging 
worry that if the Soviets do emerge in 
the 1980s as the dominant strategic 
power, nothing else will really matter. 

So far, the SALT debate has focused 
on verification-can we, or can't we, tell 
if they are cheating?-the ambiguous 
nature of the Soviet Backfire bomber, 
whether the cruise missile has been 
crippled in its infancy, and the more ar
cane arguments covering the whole 
miserable vocabulary of strategic 
weapon systems, MIRVs, "Slickems," 
"GI ickems," and the rest. What seems 
to be missing from the debate is some
thing basic to the whole concept of se
curity in the next decade-SALT II or no 
SALT ll. 

Do we have any intention of redress
ing the growing Soviet superiority in 
strategic weaponry, or are we going to 
coast along as we have these past sev
eral years? They are years that have 
seen the ca.ncellation of a new bomber; 
no new land-based, and hence truly 
accurate, missile; and no overriding 
concern about the increasing vulnera
bility of the Minuteman force. These 
could all be taken as signs of a declin
ing national wi 11 to stay in the contest 
with the Soviets . The B-1 was not 
negotiated away, after all. It was given 
up freely and with no strings. The MX 
has been kicked around for some years 
now. There is some reason to believe it 
will follow the B-1 into oblivion, again 
with no strings attached. To be fair, the 
State Department sales pitch on SALT 11 
does say we must improve our strategic 
forces during the life of the treaty, but 

this is a throwaway line in the script. 
The point is not pursued. 

We hear a lot about slowing the arms 
race as one of the rationales behind 
SALT 11. Wei I, a casual look at some de
fense spending figures gives reason to 
doubt there is any race. On strategic 
forces alone, according to some au
thoritative sources, the Soviets are cur
rently spending about three times as 
much as we. The USSR total defense 
budget is estimated to be $104 billion 
above ours, or enough to fund the B-1, 
MX, Trident, XM-1 tank, the short
takeoff-and-landing tactical transport, 
and all of our fighter programs out to the 
end of the production runs. Soviet re
search and development money is, 
again, more than twice our own R&D 
budget, and the Soviet trend is on a 
comfortable rise while ours has only 
lately turned from a steady downward 
trend. We are not, in short, negotiating 
from any obvious position of strength. 

SALT 11 may be a good treaty, as the 
Carter Administration avows, or it may 
be a very bad treaty, as some distin
guished opponents declare it to be. 
Possibly, it may be neither-just some
thing either barely acceptable, or 
barely not, with little room for choice. 
Whatever SALT II is, good, bad, or 
mediocre, one thing does stand out 
plainly in this confusing debate, and 
that is the desperate need for the United 
States to get moving on the improve
ment of its strategic forces . Our triad, 
the three-legged concept for strategic 
security that has worked so well these 
many years, is fast turning into a dyad 
as the old B-52s near the end of their 
useful life. The vulnerability of our 
land-based missiles may soon knock 
another leg off, leaving us dependent 
on the last and least accurate leg, the 
submarine-launched missiles. At that 
point, it wil I be fair to question whether 
we really have a strategy, or just the 
capacity for revenge. ■ 
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By the Air Force Association Staff 

Washington, D. C. , May 25 
The Changing Military Balance 

Sen. Sam Nunn (D-Ga.) recently 
told the National Chamber of Com
merce that in a little more than fifteen 
years US military superiority has de
clined to a position of " clinging par
ity " with the Soviet Union. "In 
strategic nuclear armaments, the 
[Soviets] have eliminated advantages 
once enjoyed by the US, and it ap
pears [they are] embarked on a drive 
to obtain nuclear superiority." 

Senator Nunn further said that "we 
must find an alternative to the All
Volunteer Force. Manpower costs, 
which consume sixty percent of the 
defense budget but cannot provide 
adequate mobilization .. . in a cri
sis .. . or sustain peacetime force 
levels or skill requirements , [make the 
All-Volunteer Force] a shaky founda
tion for America's national secur
ity .... We must address the dismal 
realities of the All-Volunteer Force 
and rekindle the obligation of every 
citizen to serve his nation, not just in 
fighting wars, but in preventing 
them." 

Defense Supplementi;II 
In approving the FY '79 Defense 

Suppl_emental Authorization Re
quest, the Senate agreed to a sup
plemental bill totaling some $2.1 bil
lion-a reduction of slightly more 
than $46 million from the President's 
revised request. Included in the bill 
were $265 million for MX, including 
$75 million tor further study of various 
basing modes and $190 million tor 
full-scale engineering development 
of the missile and multiple protective 
shelters. 

A key issue in the debate was the 
disposition of four Spruance-class 
destroyers, originally planned for sale 
to Iran. The destroyers became avail
able when Iran canceled its request 
tor US arms. Sen. John C. Stennis 
(D-Miss.), Chairman of the Senate 
Armed Services Committee and one 
of the key senators in the upcoming 
SALT II debate, successfully led the 
fight to include the tour destroyers for 
the US Navy in the supplemental bill. 
In a reversal of Administration posi
tion, Chairman Stennis encountered 
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strong opposition to this proposal. 
In a letter to Sen. Donald W. Riegle, 

Jr. (D-Mich.) , the Office of Manage
ment and Budget stated that the Ad
ministration favored inclusion of two 
destroyers in FY '79 and two in FY '80. 
Chairman Stennis, who had not been 
informed of this new position , argued 
that in letters to the Senate Armed 
Services Committee, Secretary of 
Defense Harold Brown had indicated 
support for four destroyers in the FY 
'79 Supplemental bill . 

Sen. Henry M. Jackson (D-Wash.) 
called the Administration's action on 
this matter "amateurish" and said 
that he had "never witnessed such 
discourtesy to the Chairman of a 
committee in the handling of com
mittee business." When the final vote 
was taken, Senator Stennis won, 
fifty-six to thirty-two. 

Griffiss to Receive ALCM 
On May 10, the Air Force an

nounced its selection of SAC 's 416th 
Bomb Wing, Griffiss AFB, N. Y., as the 
first unit to receive the Air-Launched 
Cruise Missile (ALCM) now under de
velopment. Delivery of the first ALCM 
is scheduled for October 1980. Initial 
operational capability of the ALCM 
integrated with the 8-52 is expected 
in December 1982. In support of the 
ALCM operation, Griffiss will receive 
some $14 million in FY '80 military 
construction funds and an additional 
100 personnel to be assigned in 1981 . 

FY '80 Defense Authorization Bill 
The House Armed Services Com

mittee recently reported out its ver
sion of the FY '80 Defense Authoriza
tion Bill totaling just over $42 billion. 
This amount, an increase of some 
$2.1 billion over the Administration's 
request, includes a major provision 
requiring registration of all males 
who will be eighteen after December 
31, 1980. 

The committee approved $2.1 bil-
1 ion for a Nimitz-class nuclear
powered aircraft carrier (CVN) in 
place of the smaller, allegedly less 
costly, conventionally powered air
craft carrier (CVV) requested by the 
Administration . President Carter last 
year vetoed the FY '79 Defense Autho-

rization bill because it contained 
funds for a nuclear carrier he had not 
requested. 

The committee added $180 million 
for continued full-scale engineering 
development of the Marine Corps 
AV-88 Harrier and $30 million to initi
ate a competitive flight demonstra
tion between the Strategic Weapons 
Launcher, a low-cost variant of the 
B-1 , and the Advanced Medium STOL 
Transport (AMST) aircraft, as possi
ble cruise missile carriers. Rep . Bob 
Carr (D-Mich.) offered an amendment 
to include wide-bodies in the compet
itive flyoff. The amendment was de
feated. 

In other action, the House Armed 
Services Committee recommended 
reduction of $17 .4 million in re
quested Missile Surveillance Tech
nology funding by terminating the 
Mosaic Sensor Project . Congres
sional sources report that in the ab
sence of a specific requirement for a 
follow-on to the Defense Satellite 
Program, the committee could not 
support the Mosaic Sensor Project. 
The committee did, however, recom
mend full authorization for the Missile 
Surveillance Technology efforts 
under way.by DoD and DARPA in the 
Mini-Halo program . 

The Senate committee agreed to a 
total of some $40 billion, a decrease 
of just under $37 million . 

The Slow-Moving Congress 
Rep. Lee H. Hamilton (D-lnd .), in his 

May 16 Washington Report, com
mented on the "lack of legislative ac
tivity in both the Senate and House." 
As of the Easter recess, " the Senate 
had taken thirty-eight recorded votes 
and the House sixty-seven," a decline 
of sixty-two and forty-two percent re
spectively from the same period two 
years ago. The number of bills intro
duced had also fallen sharply " from 
1,176 to 840 in the Senate and from 
5,748 to 3,357 in the House. " 

Why the slow pace? Mr. Hamilton 
offered several reasons, including 
" more complex problems such as 
energy and inflation, " the perception 
that hastily enacted legislation may 
be worse than none, the electorate 's 
mandate to spend less and halt the 
proliferation of new programs, and 
the stricter view being taken by mem
bers with respect to congressional 
oversight responsibility . 

The Ninety-sixth Congress " may 
make its mark less for what it does 
than for what it does not do" Repre
sentative Hamilton said. "It may be 
that [this] Congress is more repre
sentative and more responsive than 
most people th ink. " ■ 
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THE ELECTRONIC AIR FORCE 
penalty simply is too high, in dol
lars as well as inflexibility." 

The incentive to " interface, " orto 
orchestrate the operation and 
products of various systems so they 
can feed into common processing 

TheGrowin 
Changing Ro 
ofC31 

e facilities, already is formidable . 
The payoff becomes prodigious as 
the Air Force moves closer toward 
the "fusion" of command and con-

Command control and communications not only is growing 
in scope and Importance to all military functions, but it 
is being reshaped as an "offensive" tool of warfare. 

BY EDGAR ULSAMER, SENIOR EDITOR 

W ITHOUT the aggregation of 
complex, diverse , and in

tertwined t_e~__b riigues and systems 
known as command, control, com
munications, and intelligence 
(C31), national defense would turn 
into chaos. From the deterrence of 
nuclear conflict to control of forces 
and employment of weapons, 
modern warfare is dependent to
tally on C3I. 

It follows that defense of these 
vital military capabilities against 
destruction or disruption by the 
enemy and, conversely, offensive 
action against an adversary's 
command and control apparatus 
are military tasks whose i m
portance has increased in step with 
both sides' dependence on C3 I. 
The Defense Department's latest 
five-year plan reflects the para
mountcy of improving C31 forcefully 
and comprehensively. 

On the strategic side, the focus is 
on enduring survivability of com
mand and control by the National 
Command Authorities (NGA) to ex
tend beyond execution of the 
Single Integrated Operational Plan 
(SIOP) to the reconstitution of 
forces and contingency actions 
thereafter. Associated factors in
clude adaptability of the country's 
military forces to future strategic 
threats and improved attack as
sessment 

As for theater and tactical C3 1, the 
five-year plan stresses both the 
functional survivability as well as 
the ability to "interoperate" be-
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tween the services and with the 
command and control systems of 
allied forces. There is noteworthy 

e mp tiasTs on w har ts- va-rious-Iy -
termed as "counter-Ca" or C2CM, 
for command and control coun-
termeasures. 

The Air Force's principal ar
chitect, systems manager, and 
coordinator of ca1 is Air Force Sys
tems Command's Electronic Sys
tems Division (ESD) at Hanscom 
AFB, Mass. ESD, in concert with the 
affiliated Rome Air Development 
Center (RADC) and two Federal 
Contract Research Centers-the 
MITRE Corp. and the Massachu
setts Institute of Technology's Lin
coln Laboratory-is responsible for 
ca1 research, development, and 
acquisition for USAF, other DoD 
elements, and allied forces. The 
Division's $1.S billion annual 
operating budget accounts for four
teen percent of the Air Force's total 
R&D and mission-support funding . 
The development of C3 systems, 
ESD Commander Lt. Gen. RobertT. 
Marsh points out, historically has 
been burdened by "ad-hockery," 
meaning a proliferation of different 
systems, each tailored to a specific 
requirement, and without definitive 
provisions for their interaction. The 
paramount need now, applicable to 
all ca1 systems, is more structure in 
terms.otarcbitecture, interoperabil
ity, standardization, and standard 
interfaces: "We can no longer af
ford to have individual systems 
going their independent ways. The 

trol information . This new coinage, 
General Marsh explains, encom
passes a range of processes that 
culminates in unprecedented au
tomation and, consequently, force 
effectiveness. 

One phase of fusing, or correlat
ing and synthesizing disparate in
formation from different sensors, 
could involve taking the outputs 
from an electronic intelligence (EL
INT) sensor and a SLAR (side
looking airborne radar) and com
paring-them · while capitalizing-on
the best features of each . For 
example, one type of sensor might 
be intrinsically accurate in locating 
targets while another type is far bet
ter in identifying targets. Thus, fu
sion is meant to instill synergism 
into ca1 by making the total prod
uct-the information that is pre
sented to the decision-maker-bet
ter in accuracy, reliability, defini
tion , and in other ways than is the 
output of the individual sensors 
without correlation. 

Another facet of fusion, General 
Marsh points out, is the melding of 
intelligence and operational infor
mation . The military decision-mak
er, under the fusion concept, re
ceives near-real-time information 
about the disposition of his forces 
in relation to those of the enemy, 
down to such practical factors as 
which weapons are available to 
deal with what targets. 

Fusion also can mean a form of 
automated logic, or associative in
telligence. A fused system might 
ingest information about the pres
ence of certain categories of 
ground forces and, by drawing on 
its " memory," produce pertinent 
hierarchical data, such as which 
units can be presumed to have 
what types of surface-to-air 
missiles or other capabilities of 
concern to commanders. 

As the caI function reaches 
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deeper into and becomes more en
twined with operational tasks, 
ESD's Vice Commander, Maj . Gen. 
Henry B. Stelling, Jr., told AIR 
FORCE Magazine, the Division is 
intensifying its contacts with the 
operational commands as well as 
the other product divisions of the 
Air Force Systems Command. The 
results are a series of MOAs 
(Memoranda of Agreement) . In the 
case of USAFE, for instance, re
cently concluded MOAs cover the 
Tactical Air Intelligence System 
(UTAS), automation of TOC (Tacti
cal Operations Centers), C3 system 
support for the collocated operat
ing bases (COB-a scheme to dis-

perse augmentation forces from the 
CONUS to some fifty bases in 
NATO during crises), and the up
grading of USAFE's NATO com~ 
mand post at Sembach AB in Ger
many. 

Other MOAs are in effect with 
TAC, PACAF, and ADCOM as well 
as with SAMSO, the Aeronautical 
Systems Division, and the Arma
ment Development and Test Cen
ter. Systems covered by MOAs 
range from the C3 1 architecture for 
the WAAM (wide-area antiarmor 
munitions) program to command 
and control support for the MX 
ICBM, according to General Stel
ling. □ 

processing capacity is concerned . 
However, if needed , additional 
data-processing capabilities could 
be incorporated into the system. 

Warning and Assessment Systems 

PAVE PAWS detects Soviet 
SLBMs flying minimum energy 
trajectories at a distance of about 
2,200 nautical miles from the US 
coastline-or at about 3,000 miles 
in the case of "lofted ," or high
altitude, trajectories that overfly 
other US sensor systems. While 
PAVE PAWS's detection range is 
below the range of the 5,000-mile
plus SS-N-18s, this is not consid
ered crucial. Their trajectories pass 
through the detection fences in al
most all cases, and other sensors 
would provide additional initial 
warning information. This is also 
true to some extent if the Soviets 
were to develop SLBMs flying de
pressed trajectories to take advan
tage of the I ine-of-sig ht handicap of 
PAVE PAWS or any other ground
based radar. 

The relentless, broad growth in 
the offensive strategic forces of the 
Soviet Union germinated com
prehensive US C3 1 responses in the 
areas of surveillance, communica
tions, and force management. 
ESD's FY '80 RDT&E budget for 
strategic surveillance systems-a 
$205 million item-is up by almost 
one-fifth from the previous year. 

PAVE PAWS, a dual-faced 
phased-array radar system with a 
3,000-nautical-mile range, pro
vides rapid early warning of SLBM 
launches against the US and also 
catalogs positional and velocity in
formation about satellites in low 
earth orbits. The first PAVE PAWS 
site at Otis AFB, Mass., was turned 
over to ADCOM earlier this year. A 
second site, at Beale AFB, Calif., 
according to Col. H.J. McLoud, Jr., 
ESD's Assistant Deputy for Surveil
lance and Contro l Systems, is ex
pected to become operational late 
this year. 

Additional PAVE PAWS radars 
are under consideration but have 
not been authorized or funded as 
yet. Surveys for sites three and four 
are planned by FY '8i and will in
volve locations in the Southeast
probably in Georgia-as well as in 
the Southwest-probably in south
west Texas. 

The Soviet Union's changeover 
to a MIRVed SLBM force-the new 
SS-N- i 8s have been tested with up 
to seven RVs but under SALT II ac-
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tually could go to fourteen war
heads-obviously puts an ad
ditional load on PAVE PAWS. While 
the phased-array radar can be pre
sumed capable of coping with 
MIRVs in terms of power manage
ment, this may not be completely 
valid so far as PAVE PAWS's data-

PAVE PAWS is a "soft" system 
that a potential adversary could at
tack or jam from standoff. Such an 
attack, however, would provide un-

The first PAVE PAWS site, at Otis AFB, Mass ., was turned over to NORAD early in 1979. 
The second site, at Beale AFB, Calif., will become operational late this year. 
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ambiguous warning of impending 
strategic war and thus is not con
sidered likely. 

PAVE PAWS's prime contractor is 
Raytheon's Equipment Division, 
with IBM acting as the software de
veloper. The system is linked to 
NORAD's Cheyenne Mountain 
Complex, the NCA, and SAC to 
provide SLBM launch and raid 
characterization information. 
Space surveillance information is 
furnished to NORAD. 

The Enhanced Perimeter Acquis
ition Raid Characterization System 
(EPARCS) is another major ballistic 
missile warning and attack as
sessment program assigned to 
ESD. EPARCS's objective is to up
grade the US Army's Safeguard 
long-range radar-developed orig
i na I ly for ballistic missile de
fense-that the Defense Depart
ment turned over to USAF. The 
scanning pattern of the system is 
being changed to extend range 
and, hence, to provide earlierwarn
ing than is the case now. 

EPARCS's location-at Grand 
Forks, N. 0., some 1,000 miles 
south of the Ballistic Missile Early 
Warning System (BMEWS) sites
is well suited for characterization of 
ICBM attacks on CONUS, but less 
than ideal tor early warning. The 
system also has unique capabili
ties in the space-surveillance mis
sion. 

Another ESD program to improve 
NORAD's ability to assess the na
ture and scope of pending ballis
tic-missile attacks on the US is 
BMEWS modernization. The pro
gram, according to Dr. William J. 
Perry, Under Secretary of Defense 
for Research and Engineering, in
volves the replacement, or exten
sive upgrading, of the BMEWS de
tection and tracking radars that 
were deployed in 1961. Initial op
erational capability (IOC), he re
ported to Congress, is planned tor 
1983 or 1984. 

ESD's shipborne phased-array 
radar system (COBRA JUDY), while 
not a warning system as such, will 
provide the intelligence community 
with information about Soviet bal
listic missile test flights and threat 
analyses. Raytheon, the prime con
tractor, is instal I ing the radar on the 
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USNS Observation Island, a naval 
ship previously mothballed . 

A pivotal long-term ESD/SAMSO 
project in the field of tactical warn
ing and attack assessment is WIC, 
or Warning Information Correlation. 
Purpose of the program is to define 
a technological base for integrat
ing the data flow from various 
missile warning and nuclear deto
nation detection sensors and to 
standardize the display of this type 
of information. 

ESD is developing an experi
mental "proof-of-concept technol
ogy" OTH-B (over-the-horizon
backscatter) radar near Bingham, 
Me., that could lead to operational 
development of such a system in 
the early 1980s. Radar of this type 
uses the ionosphere to refract radar 
waves around the earth's curvature 
to provide coverage of coastal ap
proaches from 500 to 1,800 miles 
offshore and at all altitudes down to 
the earth's surface. Key question to 
be answered by OTH-B is the 
feasi bi I ity of signal propagation on 
the fringes of the auroral zone. Es
sential radar components and the 
antenna subsystem are expected to 
be ready tor technical feasibility 
testing this summer. These tests 
should be completed by early 1981 
and the resu Its wi 11 then be exam
ined by a Defense Systems Acquis
ition Review Council (DSARC). As
suming successful completion of 
the tests and a positive DSARC de
cision, authorization to deploy the 
system could come as early as 
1981. General Electric is the OTH-B 
prime contractor. If cleared for 
production, OTH-B would be in
stalled at one East Coast and one 
West Coast site. 

The OTH-B radar concept, ac
cording to comprehensive USAF 
analyses, cannot be relied on to 
furnish effective surveillance of the 
northern approaches to the US be
cause of lack of reliable iono
spheric propagation in the Arctic 
areas. ESD, therefore, is continuing 
work on the SEEK FROST program 
that is complementary to OTH-B 
and will plug the gaps of the aging 
Distant Early Warning (DEW) Line 
radars . SEEK FROST is meant to 
either upgrade or replace the DEW 
Line, which is becoming more and 

more difficult and expensive to op
erate and maintain. 

Unattended short-range and min
imally attended radars are under 
consideration to reduce operation 
and maintenance costs. 

In case of failure, the automated, 
unattended stations diagnose the 
fault and report the necessary in
formation to a central maintenance 
depot. A repair crew would then be 
flown to the site by helicopter. Over
lapping coverage by the robot 
radars would provide backstop
ping in case of failure by one. 

Prototype development of the 
SEEK FROST radar is to be initiated 
during FY '80, according to Dr. 
Perry. 

Related to SEEK FROST in terms 
of function and technology is ES D's 
SEEK IGLOO program. The latter 
involves replacing thirteen Alaskan 
Air Command radars with mouer.n, 
minimally attended, 200-mile
range systems. SEEK IGLOO is ex
pected to save about $30 million 
annually in operation and mainte
nance costs over the present sys
tem. A prototype is to be built in FY 
'80 for test and evaluation pur
poses. 

SEEK IGLOO, in effect, is an ex
tension of the Joint Surveillance 
System (JSS) that is intended to 
perform peacetime airspace sur
veillance for NORAD, the Alaskan 
Air Command, and Canadian 
Forces. The system·will replace the 
aging and uneconomical SAGE 
network. JSS is to consist of be
tween forty-four and forty-eight 
radar sites in the CONUS. Most of 
the radars will be operated by the 
Federal Aviation Administration 
(FAA). Information from the sys
tem's civilian and military radars 
feeds into seven ROCCs (Region 
Operations Control Centers), where 
data processing, display, and 
command control functions are car
ried out. To complement the "soft" 
JSS system in time of crisis, E-3A 
AWACS aircraft will augment the 
ROCCs to provide a limited war
time command and control capa
bi I ity. SEEK FROST, SEEK IGLOO, 
OTH-B, and JSS combined form the 
North American Surveillance Sys
tem. The first ROCC is scheduled to 
be in operation late in FY '81. □ 
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Space Surveillance Systems 

NORAD personnel operate the new space data system developed by AFSC's Electronic 
Systems Division. The system records and permanently stores data on the orbits of all 
man-made objects circling the earth. 

Two new ESD systems, one op
erational and the other in develop-

' ment, are to shore up the US space 
surveillance network, known as the 
Space Detection and Tracking 
System. COBRA DANE, a huge 
phased-array radar developed by 

It can move at a sidereal, or stellar, 
speed and thus detect satellites 
since they move at an anomalous 
rate; or it can filter out the stellar 
background by moving at the rate 
of a specific satellite whose orbital 
speed is known from previous 
sightings. 

A follow-on program to GEODSS, 
TEAL AMBER, is under way at 

ESD's Rome Air Development Cen
ter. RADC's Commander, Col. 
Donald J. Stukel, said this DARPA
funded program is concerned with 
the development of a CCD 
(charged-coupled device) mosaic 
sensor operating at visible wave 
lengths and ancillary digital elec
tronics to provide a wider field of 
view, greater sensitivity, and higher 
search rate than GEODSS. 
Rockwell International is conduct
ing the TEAL AMBER program for 
which RADC has technical and 
managerial responsibility. The first 
TEAL AMBER mosaic staring sen
sor is scheduled to go to ESD for 
testing in the GEODSS system in FY 
'81. This advanced technology 
could be retrofitted into GEODSS. 

ESD's Pacific Radar Barrier pro
gram concentrates on detecting 
foreign space launches in an early 
phase of their orbits. This capabil
ity is of special importance be
cause the Soviet ASAT antisatellite 
weapon can intercept target satel
lites on its first orbital revolution. 
Two or three sites will be involved 
in this $60 million program. One 
element is the US Army/Lincoln 
Laboratory Altair Y-band radar in 
the Kwajalein atoll. Two additional 
island sites, one in the Western and 
the other in the Central Pacific , are 
under consideration. □ 

, ESD and located at Shemya Island, 
Alaska, near the end of the Aleutian 
chain , can detect an object the size 
of a basketball out to a distance of 
2,000 miles. The system, now under 
NORAD operation, can track up to 
200 space objects simultaneously. 

Strategic Command and Control 
GEODSS, for ground-based 

electro-optical deep-space surveil
lance, is designed to enhance 
clear-weather, nighttime monitor
ing of satellites out to geosyn
chronous (22,300 miles) altitudes 
and beyond. Scheduled to achieve 
ful I operational status in the 1980s, 
GEODSS will be deployed at five 
sites to provide ful I coverage of the 
so-called "geosynchronous belt. " 
The first installation at White Sands, 
N. M., is in progress . Two other 
sites, one in Hawaii and the other in 
Korea, have been selected . Selec
tion of the two remaining sites, one 
in the Middle East and the other in 
the Northern Atlantic region, is 
under way. 

GEODSS can operate in one of 
two principal surveillance modes: 
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The E-4B Command Post, 
another pivotal ESD program, ac
cording to Dr. Perry, is "one of the 
best near-term prospects for 
achieving survivability of the key 
elements of command and con
trol." The E-4B replaces the EC-135 
National Emergency Airborne 
Command Post (NEACP) and is 
scheduled also to perform the SAC 
"Looking Glass" command post 
mission in the future. A fleet of six 
aircraft-converted Boeing 747s 
that incorporate extensive harden
ing against nuclear effects-is 
called for under DoD's consoli
dated guidance. The new Five-Year 
Defense Plan, however, holds the 
E-48 program to four aircraft. ESD's 
Deputy for E-4, Col. D. S. Hall, told 
this writer the Air Force's FY '81 

Program Objectives Memorandum 
includes a six-aircraft fleet. 

Communications for the E-4B in
clude SHF and UHF airborne termi
nals, a high-powered LF-VLF ter
minal, and improved communica
tions processing. The system is not 
operationally limited to air-to-air or 
air-to-ground l ine-of-sight com
munications, incorporates antijam 
features, and can operate in a nu
clear environment over extended 
ranges . 

The latter trait results in part from 
the aircraft's VLF (very low fre
quency) antenna system that can 
reel out a lower wire up to five miles 
in length and an upper wire up to 
one mile long. 

Three E-4A aircraft serve pres
ently in the NEACP role. These air-
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The E-4B command post, a pivotal ESD program, is one of the best near-term prospects for 
achieving survivability of the key elements of command and control. 

craft use the C3 1 system taken from 
decommissioned EC-135 NEACPs. 
One E-4 serves as the test-bed for 
the C3 1 improvements of the "B" 
version and, at this writing, is un
dergoing simulated EMP testing at 
Kirtland AFB, N. M. The Air Force 
expects to let contracts early in 
1980 for retrofit of the three E-4As to 

the "B" configuration, to be com
pleted in FY '84. Boeing, teamed 
with E-Systems, is competing 
against a Rockwell International/ 
Collins Radio team for the contract. 
Decisions about the E-4B's on
board automatic data-processing 
equipment have been deferred 
until completion of the retrofit. □ 

The AFSATCOM/SSS Program 
The Air Force Satellite Com

munications (AFSATCOM) pro
gram provides reliable two-way 
command and control communica
tions between the NCA and glob
a I ly deployed nuclear-capable 
forces. The system is composed of 
satellites of the Navy's FLT
SATCOM system, the Air Force 
Satellite Data System (SOS), UHF 
transponders integrated into 
selected DoD satellites, and UHF 
terminals in selected aircraft and 
ground installations. The program 
is managed jointly by SAMSO and 
ESD, with the latter responsible for 
the development, test, and acquisi
tion of airborne and ground termi
nals. 

Brig. Gen. W. E. Thurman, ESD's 
Deputy for Communications and In
formation Systems, told this writer 
that delivery of the terminals is "on 
time and on schedule." The AF
SATCOM terminals are going on 
8-52, FB-111, EC/RC-135, and US 
Navy submarine relay TACAMO 
aircraft as well as into ICBM launch 
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control centers. The AFSATCOM 
system reached initial ope rational 
capability (IOC) with the deploy
ment of terminals on a B-52 squad
ron and four E-4 command and con
trol aircraft as well as start up of a 
master control station at Offutt AFB, 
Neb. The system's space compo
nent, now in operation, includes 
transponders on FLTSATCOM and 
SOS satellites. The next component 
will consist of improved SOS satel
lites and single-channel transpon
ders for the NAVSTAR GPS and De
fense Satellite Communications 
System (DSCS) satellites. 

The terminals aboard the bomber 
force are miniaturized teletype 
keyboard and printer units. The 
number of ground terminals, follow
ing consolidation of user require
ments, has been cut from seventy
one to thirty-nine . 

While AFSATCOM's one-way 
transponders on various host satel-
1 ites enhance the survivabi I ity of 
the emergency action message 
dissemination system, additional 

improvements related to the sys
tem's electromagnetic and physi
cal survivability will be needed. 
Hence, there are plans for a fol
low-on program, the Strategic 
Satellite System (SSS), whose de
velopment was authorized by the 
Defense System Acquisition Re
view Council (DSARC) in January 
of this year. Initial developmental 
contracts on SSS mo to be awarded 
in FY '80. 

Key for assuring the survivability 
of the system's space elements is 
very high orbital altitude. Improved 
spacecraft survivability has been 
demonstrated by LES-8/9, two Lin
r:oln I Ahnrntory experimental satel
lites that were launched into near
geosynchronous orbits several 
years ago. These technology test
beds for SSS use radioisotope 
thermoelectric power sources in 
place of the large solar panels
with corresponding radar cross 
sections-and a host of other 
technologies to minimize nuclear 
effects and maximize jam resis
tance. They also demonstrated the 
ability to communicate in a nuclear 
war environment reliably and di 
rectly with one another and with 
airborne terminals beyond . the 
range of single satellite relay . This 
feature does away with inter
mediate ground terminals, which 
are among the most vulnerable 
elements of strategic communica
tions. 

While ESD seeks to incorporate 
AFSATCOM terminals into SSS, 
some new equipment is needed to 
assure survivability and antijam 
capabilities, according to General 
Thurman. The FY '80 budget in
cludes $51.4 million for R&D as
sociated with the SSS program. 
AFSATCOM and SSS are key com
ponents of the Defense Depart
ment's World-Wide Military Com
mand and Control System 
(WWMCCS) . 

Another component of WWMCCS 
under ESD development is the SAC 
Digital Network (SACDIN). This 
communications network conveys 
two-way, hard-copy, secure com
mand and control information be
tween SAC Headquarters and sub
ordinate SIOP elements, such as 
SAC missile and bomber/tanker 
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Equipped with night/adverse weather sensors and displays, the new 
two-place A-10 is designed to provide effective close air support 
around-the-clock under extreme weather conditions. Special avionics 
equipment includes radar, FLIR, laser ranger, radar altimeter, advanced 
HUD and INS. The two-place A-1 O's configuration is designed to meet 
the USAF's objectives of locating and destroying enemy armor in 
virtually any weather. Like its single-place counterpart, the new A-10 
is extremely maneuverable, highly responsive and equipped with a 
devastating arsenal. 
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command posts. The SACDIN pro
gram, following a scaling down 
caused by congressional concerns 
over rising costs, is now in the ini
tial stages of development. SAC
DIN will utilize AUTODIN 11, a com
mon-use network, as the primary 
transmission segment, thus elimi
nating the need for the specialized 
transmission and switching sub
systems envisioned originally. 

SACDIN's prime contractor is the 
Defense Communications Division 
of ITT. Eventually, tho system will 
link the alternate National Military 
Command Center at Fort Ritchie, 

,,,,,, 

Md., with various SAC command 
posts and ICBM launch control cen
ters. The latter are tied in with Min
uteman Ill's Command Data Buffer 
System that permits rapid retarget
ing. This segment of SACDIN will 
be hardened against nuclear ef
fects to the same degree as the 
Minuteman capsule. 

SACDIN makes allowance for the 
varying needs of different levels of 
users through a "hierarchical" 
structure and can diagnose and 
correct failures automatically. The 
system has backup links to AF
SATCOM/SSS and the E-4B. □ 

Tactical intelligence equipment, developed by AFSC's Electronic Systems Division, is now 
being used by the Air Training Command at Lowry AFB, Colo. 

The E-3A AWACS 
The Air Force's extremely ver

satile E-3A AWACS, an ingenious 
combination of jam-resistant radar 
and flying computer, performs 
CONUS air defense and various 
tactical missions. The system, a 
modified Boeing 707 jetliner 
equipped with an advanced 
"look-down" Westinghouse radar 
and sophisticated data process
ing, now consists of eighteen op
erational and one test aircraft. The 
total programmed USAF buy is 
thirty-four aircraft, the last of which 
is to enter the inventory in 1984. 
Total cost of the program, including 
a series of "enhancements" to meet 
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changing requirements, is ex
pected to come to about $4.2 bil
lion in then-year dollars, according 
to Maj. Gen. G. W. Rutter, ESD's 
Deputy for AWACS. 

In addition, NATO is acquiring 
eighteen E-3As at an estimated 
cost of $1.8 billion, or $2.3 billion if 
all ancillary costs are included. 
Some members of Congress want 
to reduce the programmed USAF 
buy, on the contention that the 
NATO acquisition makes some of 
the US aircraft unnecessary. This 
reasoning gains impetus from the 
fact that the US, as a NATO 
member, will help pay for the eigh-

teen NATO AWACS systems. Up to 
six aircraft of the thirty-four USAF 
systems are in question at this time. 

Because the E-3A has been 
planned to have a useful life of 
about thirty years, General Rutter 
pointed out, a comprehensive en
hancement plan is being initiated. 
The NATO enhancement program 
seeks to roughly triple the number 
of target tracks-the specific 
number is classified-that the sys
tem can handle by installing a 
higher-speed r.omruter and by in
creasing memory capability. The 
first NATO aircraft will be ferried by 
Boeing to Dornier, a German aero
space company, early in 1981, with 
delivery to NATO in early 1982. The 
German company, acting as a Boe
ing subcontractor, will install the 
mission equipment for all eighteen 
NATO E-3As. 

Another element of the E-3A en
hancement package wi 11 retrofit 
three additional situation display 
consoles for a total of twelve, and 
four additional radios. This boost in 
command and control capacity will 
strengthen the AWACS's "flying 
command post" feature, required , 
especially for the CONUS air de
fense role. A "display remoting" 
capability-basically'a secure and 
encrypted TV link to the ground
also is planned to provide com
manders on the ground with the 
same information, in real time, that 
is displayed aboard the aircraft. 
Display remoting techniques are 
still being reviewed and probably 
won't reach operationai status until 
1984. Three E-3As have been 
equipped with conventional TV 
" downlinks" to demonstrate the 
feasibility of the concept, but lack 
security and jam-resistance. 

A variety of features to enhance 
ECCM (electronic counter-coun
termeasures) is under considera
tion. The urgency of ECCM en
hancements wi 11 de pend on how 
rapidly Soviet ECM capabilities in
crease over the next few years. Be
fore ESD undertakes modification 
of the E-3A radar-which even in its 
present form is considered highly 
jam-resistant-"we want to be very 
sure that there is such a require
ment and that we have the best and 
most cost-effective solution in 
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hand," General Rutter pointed out. 
The E-3A's maritime surface sur

veillance capability (MSC) modifi
cation, that is being carried out by 
Westinghouse, the system's radar 
contractor, adds a receiver to the 
pulse mode radar and incorporates 
a " land mass blanker" to filter out 
radar returns from land surfaces. 
This filtering is done by digital 
means in a special processor. Ob
jective of the maritime surveillance 
feature is to enhance the E-3A's 
ability to augment naval surveil
lance systems. The last ten USAF 
and the NATO E-3A aircraft will be 
provided this capability. 

The maritime surveillance capa-

bility, General Rutter said, is of 
special importance in the case of 
AWACS aircraft operating over the 
GIUK (Greenland-Iceland-UK) gap 
in support of the Atlantic Command 
"where there is a great deal of naval 
traffic of interest to NATO as well as 
the European coastal areas." The 
same applies to the E-3As that, be
ginning in the summer of next year, 
will be supporting PACOM/PACAF 
by operating over Korea. "With the 
maritime surveillance feature, 
these airc raft will be able to monitor 
both coasts at once . Since the 
North Koreans don't have a big
ship navy, we are concerned 
primarily with small vessels ope rat-

ing close to the shore, " he said . 
AWACS incorporates hardening 

agai nst nuclear effects, mainly 
EMP (electromagnetic pulse), ac
cording to General Rutter. Com
prehensive tests at Kirtland 's spe
cial simulation facility verified the 
E-3A's EMP resistance. Nuclear 
hardening is of special importance 
to the CONUS air defense mission 
or in case of theater nuclear war in 
Europe. 

Occasionally questions are 
raised about the E-3A 's self
defense capability, which is limited 
to maneuvering at jet speeds, call
ing in intercepto rs, or directing 
friendly SAMs against airborne 

The Air Force's extremely versa tile E-3A AWACS, an ingenious combination of jam-resistant radar and flying computer, performs CONUS 
air defense and various tac tical missions . The system is a modified 707 j etliner equipped with a look-down rada r. 
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threats. (The fact that in the pulse 
mode, as opposed to pulse Dop
pler, the AWACS radar can detect 
aircraft operating at altitude over a 
distance of up to 350 miles proba
bly precludes surprise attacks by 
hostile interceptors.) 

ESD has looked at, but as yet has 
not seriously considered, the even
tual need for an air-to-air missile, 

an antiradiation missile, or even a 
laser weapon. "For the time being, 
we are holding the E-3A's self
defense capabilities to hard-point 
provisions for a standard ECM pod 
on the NATO/USAF aircraft. This is 
needed because these systems 
have to operate over water where 
they could be surprised by SAMs," 
according to General Rutter. □ 

The Joint Tactical Information 
Distribution System 

Possibly the most far-reaching 
E-3A enhancement is the addition 
of Joint Tactical Information Dis
tribution System (JTIDS) terminals. 

The Air Force is the lead agency 
of a joint service program-pre
dicted by DoD to reach eventually a 
$5 billion plus scope-to develop 
a highly jam-resistant, secure data 
link that interconnects tactical ele
ments of all US and, later on, allied 
services. 

The JTIDS's many and varied 
USAF applications, according to 
General Marsh, include rapid reas
signment of airborne aircraft, au
tomatic transfer of improved all
weather target data into aircraft 
bombing and fire-control systems, 
threat warning, more effective con
trol of interceptors and ground
attack aircraft, and positive iden
tification and location of friendly 
JTIDS-equipped aircraft. Once 
JTIDS transponders have been 
placed on all US and allied fixed
wing combat aircraft, JTIDS, "by 
exception," will provide IFF (iden
tification friend or foe) information. 

NATO, which was offered JTIDS 
by the Defense Department as a 
means to increase interoperability, 
has not yet chosen between this 
system and two competing Euro
pean systems. NATO has decided, 
however, that if one of the two Euro
pean systems is selected, there 
must be interoperability with the US 
JTIDS system. 

JTIDS exploits sophisticated 
time division multiple access 
(TOMA) and other even more ad
vanced technologies to create 
multiservice jam-resistant net
works that facilitate the correlation 
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and manipulation of the data flow. 
As the term indicates, TOMA 
divides time rather than frequency 
to communicate with individual 
participants on a noninterference 
basis. Since it "frequency-hops" 
across a wide spectrum, JTIDS is 
highly jam-resistant. Each unit of 
time is divided into a large number 
of time slots, and a precise syn
chronization arrangement allo
cates the slots to individual users 
for the transmission of short bursts, 
or encoded pulses, of digital data. 
The combination of frequency hop
ping and coding not only leads to 
jam resistance and security but 
also makes it possible to create 
multiple nets within the JTIDS 
band. When a subscriber is not 
transmitting, the terminal monitors 
all transmissions but selects for 
turthe r processing only those 
categories of information that inter
est him. 

The Defense Department, Gen
eral Thurman said, has committed 
all services to a joint digital lan
guage (basic data format) tor use 
by all JTIDS subscribers. Deploy
ment of JTIDS, General Marsh said, 
should yield immediate and dra
matic benefits. Aircraft survivability 
will be increased, since relevant 
threat information wi II become 
available in real time . This will 
·apply also to command and control 
data essential tor executing 
specific missions. Further, apply
ing this information to the common 
JTIDS navigational grid increases 
the probability of acquiring targets 
on the first pass so that a JTIDS
equipped force is likely to ac
complish more, to sustain combat 

efficiency longer, and to experi
ence fewer losses. 

JTIDS, as General Thurman 
pointed out, will enable the E-3A to 
share its unique radar information 
in real time with combat aircraft that 
lack high-performance sensors. 

Three classes of terminals are 
being developed under the JTIDS 
program. Class I is tor large air
craft, such as AWACS, surface 
ships, and facilities that link JTIDS 
to ground-based networks. A pro
duction decisior::i on this class of 
terminals is pending. These units 
weigh about 330 pounds and are 
the size of a small refrigerator. 
Flight tests of the Class I terminals 
were successful even in the face of 
severe jamming, according to 
General Thurman. Two terminals of 
this type have been accepted by 
ESD tor test. 

Class II terminals are designed 
tor small aircraft, large RPVs, and 
ships with volume constraints. 
While similar to Class I in function, 
these units are smaller-about two 
cubic feet-and weigh only about 
120 pounds. Class II terminals are 
about to enter full-scale develop
ment. Integration with avionics sys
tems of the F-15 and F-16 is under 
way and about to start with the F-1 4. 

The feasibility of Class Ill termi
nals-envisioned for use by some 
theater missiles, forward air con
trollers, small RPVs, and selected 
Army personnel-is being reexam
ined. The high-speed integrated 
circuitry technology needed to get 
these term inals down to a weight of 
about twenty-five pounds is not yet 
in hand, according to General 
Marsh . 

ASIT, tor Adaptable Surface 
Interface Terminal, is another 
JTIDS component currently in en
gineering development. Purpose of 
ASIT is to tie Class I terminals to 
existing C3 systems, such as the 
NATO Air Defense Ground 
Environment (NADGE) system . 
ASIT testing is scheduled to start 
late in 1979. 

The Federal Communications 
Commission has ruled that JTIDS 
does not interfere with FAA air traf
fic control systems. Key contractors 
of the JTIDS program are Hughes, 
ITT, and Singer-Kearfott. □ 
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HAVE QUICK and SEEK TALK 
Separate from JTIDS but perform

ing a com'plementary role are 
ESD's HAVE QUICK and SEEK 
TALK programs, Impetus for both 
was the experience of the 1972 
Yorn Kippur War when the Israeli 
fighters were jammed by Egypt's 
Russian-made equipment from the 
moment they started their takeoff 
roll. Both programs provide jam
resistant, secure communications. 

• HAVE QUICK will provide tactical 
aircraft with stopgap air-to-air and 
ai r-to-g round-to-air jam-resistant 

- UHF communications . This interim 
system is limited to near-term EW 
threats. By about 1985, ESD's ad
vanced jam-resistant and secure 
voice communications system , 
SEEK TALK, will take over from 
HAVE QUICK. This spread spec
trum, random noise system wil I use 
adaptive array techniques to "null " 
a number of jammers at once. SEEK 
TALK wi 11 enab le tactical aircraft to 
operate even in the most intense 
jamming environments that are 
being hypothesized for the coming 
decade. 

The system will rely on advanced 
electronic circuitry to bring down 

costs sufficiently to permit installa
tion on a large number of combat 
aircraft. SEEK TALK will provide a 
jam-resistant conferencing capa
bility-meaning that a wingman 
can break into the traffic without 
delay to report SAM sightings, 
along with directional information, 
or other emergencies. A secondary 
SEEK TALK requirement is for se
curity from enemy monitors. This 
feature need not be applied across 
the board, however, since much of 
the information carried by SEEK 
TALK-such as SAM firings-is 
known to the enemy anyway and is 
extremely perishable. 

ESD is the Air Force's executive 
agent in working toward the inte
gration of JTIDS, SEEK TALK, the 
Global Positioning system (NAV
STAR ). and the Inertial Navigation 
System (INS-ARN101) of tactical 
fighters under a program called 
CNPI (communications, naviga
tion , and positioning integration). 
CNPl 's goal is to minimize cost and 
maximize operational advantages 
through avionics systems that have 
commonality , modularity , and 
compatibility. □ 

The PAVE MOVER Program 
A fundamental requirement of 

long standing-the ability to scan 
large ground areas continuously 
under all weather condit ions and 
from a standoff position-underlies 
the PAVE MOVER, or Target Ac
quisition Weapon Delivery Systems 
(TAWDS). A joint effort by DARPA 
and ESD's RADC, PAVE MOVER is 
to provide a wide-area surveil 
lance, detection, and strike capa
bility. Designed for low probability 
of intercept by enemy ELINT, PAVE 
MOVER is to make possible real
time weapon guidance data and 
cue ing to other weapon systems. 
The system, in the view of General 
Marsh, is a key element toward 
DoD's ambitious Assault Breaker 
concept whose principal objective 
is to cope with the Warsaw Pact's 
armor in the second echelon. 
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PAVE MOVER's core technology 
is an all-weather airborne MTI 
(moving target indicator) radar 
along with associated ground pro
cessing and display equipment. 

The system is to meet a number 
of operational requirements, in
cluding real-time surveillance of 
hostile activity beyond the forward 
edge of the battle area (FEBA) in 
order to detect abnormal trends 
and the ability to slow or stop hos
tile second-echelon movement. 
The latter presupposes the tracking 
of targets with sufficient accuracy 
to direct effective strikes by 
manned aircraft and air-to-surface 
weapons against them. 

PAVE MOVER will be able to per
form wide-area surveillance over a 
120-degree arc (from the radar 
boresight) at long distances, as 

well as to guide weapons against 
slow-moving targets (such as 
tanks) within the area under surveil
lance. Additionally, it will provide 
data Ii nks for radar target i nforma
tion to ground processing centers. 
The system can operate in self
contained fashion or in concert with 
other navigation grids. Progenitor 
of the system ls the Air Force Multi
ple Antenna Surveillance Radar, 
developed by Lincoln Laboratory. 
Two competing designs are ur,der 
dev e lopment b y G rum ma n 
Aerospace Corp. and Hughes Air
craft Co. Development, fabrication, 
and preliminary evaluation of the 
designs are to be completed by 
August 1980. Fu ll-sca le testing of 
the system will then take place at 
Eglin AFB, Fla., over a six-month 
period. 

Advances in sensor systems, 
and the availability of sensor infor
mation marked by what General 
Marsh termed "strike-type accu
racy," are being hampered by in
adequacies in exploiting such data 
rapidly and accurately as well as in 
getting the information to where it is 
needed. 

Three ESD programs are con
cerned with this complex chal
lenge. The TIPI, for tactical informa
tion processing and interpretation 
system, a $200 million program, 
uses computers to speed up the 

-analysis of tactical intelligence to 
provide commanders only essen
tial information in understandable 
form . Designed for USAF and 
Marine Corps use, TIPI processes 
and interprets mainly photographic 
and SLAR imagery. 

The OASIS (operational appli ca
tions of spec ial intelligence sys
tems) program "fuses " intelligence 
data with real-time operational in
formation to aid Air Force and other 
commanders in NATO's Central 
Region in allocating available 
forces and assets . OASIS feeds into 
a Tactical Fusion Center. MITRE 
Corp . of Bedford, Mass ., Martin 
Marietta of Denver, Colo., and Sys
tems Development Corp. of Santa 
Monica, Calif., participate in this 
program. 

The Battlefield Exploitation and 
Target Acqu isition (BETA) proj ect 
is a joint Army-A ir Force effort to 
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ESD's new 
beacon 

radio-signal 
system helps 

ground troops 
direct air strikes. 

replaces TACC (tactical air control 
center) AUTO, will use off-the-shelf 

hardware to provide the same 
capability as its predecessor sys
tem but with increased growth for 
the future. It is planned to obtain 
this capability at an earlier date 
than would have been the case with 
TACC AUTO and at about half the 
cost, General Thurman said. Prin
cipal objective is to exploit fusion 
to the point where frag orders and 
their dissemination can be auto
mated . 

All of FSf')'s efforts in the tactical 
arena have coalesced, in the sense 
of systems architecture, into a re
cently completed master plan in
volving TAC, USAFE, and PACAF. 
Known as TAFIIS, for Tactical Air 
Forces Integrated Information Sys
tem, it represents ,rn integrated pic
ture of where al I C3 systems stand 
at present, how they work together, 
what their alternatives are, and 
where the Air Force intends to go in 
the near and far terms. □ 

demonstrate the near real-time in
tegration of data from a wide range 
of Army and Air Force survei I lance 
sensors. If successful, General 
Marsh said, BETA will be followed 
by development of a mobile, multi
source correlation facility to 
provide targeting data for 
battlefield interdiction missions. 

EW: A Sword as Well as a Shield 

BET A equipment, according to 
Dr. Perry, will be located at Army 
Corps and Division Operations 
Centers and Air Force Tactical Air 
Control Centers. NATO-based 
demonstrations and evaluations 
are scheduled for 1980. The Navy 
and Marine Corps have joined the 
program on a trial basis. Principal 
objective behind BETA is nottode
velop and deploy an operational 
system but to furnish a realistic 
test-bed that can help point the way 
toward future "closed-loop" tacti
cal C3 I systems spanning the spec
trum from target acquisition and es
tablishing attack priorities to near 
real-time attacks by a variety of 
highly accurate weapons under all 
weather conditions and, whenever 
necessary, from standoff positions. 
The BET A Joint Project is being op
erated by the Army with close USAF 
participation. TRW is the system's 
prime contractor with support from 
Bunker-Ramo and BDM. 

ESD's Tactical Air Battle Man
agement System, a program that 
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Traditionally, EW has concen
trated almost exclusively on de
fense suppression or countering 
enemy first-line missiles and guns 
with jamming, chaff, flares, anti
radiation missiles, and strikes 
against his SAM sites. Conversely, 
antijam (AJ) and ECCM techniques 
have sought to protect USAF's own 
C3 I from interference. 

But as General Marsh pointed 
out, "we must look beyond defense 
suppression-and beyond defen
sive thinking-to use EW as a 
sword as well as a shield and to find 
ways to employ electronic warfare 
along with other capabilities and 
weapons to carry the war-offen
sively-to the enemy." 

A new Air Force initiative, com
mand and control countermea
sures, or C2CM, was assigned to 
ESD last year, according to Gen
eral Stelling. The objective is to 
"destroy, degrade, deceive, or ex
ploit the enemy's C3 1 facilities, 
or-to use Warsaw Pact terminol
ogy-radio electronic combat ca
pabilities," he said. The thrust of 
C2CM is purely offensive with the 
basic objectives of neutralizing or 

destroying the enemy's signal intel
I igence, command centers, data 
Ii nks, tactical air control system, ar
ti I lery, armor, and other communi
cations nets, and all other C3 I nets 
and facilities, General Stelling ex
plained. 

"The job of drafting the C2CM 
plan has been assigned to ESD, the 
rationale being that we who design 
and develop C3 systems are most 
acutely aware of their vul
nerabilities, and should therefore 
have a major role in planning how 
best to defeat the C3 capabilities of 
the other side," according to Gen
eral Marsh. A dozen or so other Air 
Force and Army and Navy agencies 
will participate in the program. 

The plan, the ESD Commander 
said, is to be completed in Sep
tember. "It will outline incremental 
development of C2CM: an interim 
capability, using existing assets, 
operational in Europe by next year; 
a mid-term capability, incorporat
ing some short-term improvements, 
by 1985; and full, advanced C2CM 
capabi I ity by 1995." 

Electronics, it would seem, is on 
the offensive as never before. • 
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communications 
through natural 
orman·made 
interference. 
One thousand watts of power for that critical 
situation where even 100 watts of UHF power just 
won't cut it. When you need that extra boost to 
blast your communications through natural or 
man-made interference ... wehavetheamplifierto 
do it. Unequaled in efficiency ... compare power in 
vs. power out. . . compare generated heat vs. 
reliability ... and om· whole bundle of specs. 
This new low-noise lightweight, high-power 
amplifier can boo t any 50 to 150-watt UHF 
transmitter output to 1000 watts at ±1 dB. Our 
production-matui·e, 100-watt amplifier modules 
form the base of this new amplifier which was 
developed under contract for the U . . Air Force 
and is currently undergoing flight tests. If you 
need to upgrade an existing sy tern, it works 
equally well with FM, PN, P K, and MFSK 
modulation. And no tuning is required throughout 
the amplifier's 225-400 MHz band. No spurious 
signals are added to the output of the exciter. 
Automatically-tuned filters are available, if need
ed to reduce broadband noi e spectrum and 
achieve excellent collocation operation. 
This is only a smattering of specs, but if you'd like 
more information on how well it fits airborne 
applications or how built-in protection guards 
against almost any contingency including nuclear 
event, call 602/ 949-2798 or write Motorola Gov
ernment Electronics Division, P.O. Box 2606, 
Scottsdale, AZ 85252. 
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Vought" presenl's l'he A-7K: 
New fro1n l'he ground up 

The new A-7K ·has all the 
combat-proven, cost- • 
effective capabilities of the 
U.S. Air Force A-7D. And 
more. Much more. 

New from the ground 
up, the A-: 7K will come fresh 
from the production line. 
Ready t provid th fighting 
edge when the defense situ
ation gets rough. 

It's a two-place aircraft. 
For an extra pilot in a combat 

environment during high
demand missions. Or for 
in-flight instructor monitoring. 

The A-7K has all the 
super-effective systems and 
structure of the A-7D; 
nav/weapon delivery sys
tem, the proven TF41-A-l 
engine, eight store stations 
compatible with the latest in 
defensive and offensive 
ordnance, and internal fuel 
load offering extensive 
time-on-station capability. 

Aggressors? From dusk 
to dawn, they can't hide 
from a passive Forward 
Looking Infrared Receiver 
(FUR)-an easy add-on 
through the A-7K's Head-Up 
Display (HUD). 

Vought's A-7K. Newest 
member of the family with a 
reputation for top perfor
mance and low cost. Soon 
to be in production for the 
U.S. Air National Guard. 

r.l.i VOUGl-tT CORPORATIOn I Post Office Box 225907 
~ an LTV compan4 Dallas, Texas 75265 



What's Happening in Electronics at ESD 
A CHECKLIST OF MAJOR ELECTRONICS PROJECTS 

SYSTEM NO. NAME AND MISSION 

404L Traffic Control and Landing System (TRACALS) 
TRACALS encompasses fixed and mobile ground taollltliis, wflh associated evion1cs; to updale 
the USAF e r llafflo control fuhclfon. Major SY!ltems being acquired include navigallon aids, radar 
app1oaoti cooirol equipment, hindfng systems, and slmulators 

411L E-3A Airborne Warning and Control System (AWACS) 
This system provides survivable airborne air surveillance capability a11d command coo1101 end 
communications functions. Its dlstlngul shJng iectinlcal feature Is the capabflily lo detect and track 
alrpraJt operating al high and low altlludes over both land and waler. Used by the Tacllcaf Air 
Cornm1:1nd with Tinker AFB, Okla. , as the main operating base, alrcralt may deploy throughout the 
1:Jnlted Stales and overseas to provide surveillance, warnl ng, and conlrol in-a variety ot peecetrme 
and wanirne.sltuatrons. 

STATUS 

Continuing Acquisition 

Acquisition and 
Operational 

CONTRACTOR 

Many 

Boeing Aerospace Co 
(Westinghouse is 
radar subcontractor to 
Boeing; Redlfon for 
simulator) 

414L <>ONUS Over-th~•Horlzon Backscatter Radar Development/Validation General Electric 

427M 

• 428A 

450A 

451D 

478T 

481B 

485L 

616A 

633A 

633B 

681E/ 
1823 

The program prov des long-range detection of el/craft epproilahing Nort)'I America as part of the 
NORAD air s_urvei llance·and warning cap-ab Illy. Dist ngulshlng l!lchn cal fea1ure of OTH•B Is its 
ablllty .10 detee~ 1arge1s at all alliludes and el extended ranges. The present program is to bu Id 
and 1es\ a prolotype radar 

NORAD Cheyenne Mountain Complex Improvements 
Involves acqutsltlon o.1 data-processing equipment, software. displey.s, and communfcallons for 
ltle NORAC:> Che_yen_ne Moynteln complex. The core processTng seg")ent, modl,!rar disp lay 
segment, and the communications system segment Wlil provide NORAC:> with an Integrated. 
responsive capabll lly and a grow1h potential over a pro1ecred ten-year Ille span without major 
changes to equipment or software, 

Tactical Information Processing and Interpretation System (TIPI) 
The US~F Tl Pl/USMC MAGIS (Marine A,r General Intelligence Sys1em)/USA MAGIIC (Mqblle Army 
G.round Imagery lnlerprerati.on Cenler) wfll p10v1de more timely and e.couiaJe infellrgence 10 
tactical commanders at var ou11 echelons. A(r trensponable and housed [n mobile she1t11rs, 
-Segments of the sy;stem u·se automated aTds lor rep d processing, Interpretation, and,reponfng of 
lntellfgence from airborre eleetron c reconnaissance Infrared. photograph c, a·nd reefer sensors. 

TacUcal LORAN Digital Avionics Systems 
Oo11elopmen1.and acqo slt(qn of the ANfARN-101(VJ Navigation, Weapons Delivery, and 
Reconnaissance System for !he RF:40 and F-4E alma~, This d igital modular avionics system 
combi nes LQAAN/lnertlel lnformalfon ancf Integrates radar, opt1riet Infrared, and laser sensors to 
satisfy requirements for precision weapbns,delivery during the 1979-88 lime frame. 

COMBAT GRANDE 
Maintenance of Spanish Air Force air deterise system; provide additional communication links; 
and improve existing communicalions, aolnrnand control , and weapons control. 

Combat Theater Communications 
A program 10 acquire new hybrid analog(d lgltal and dlg f\al communications equ1pn1e·n1 bo1h,f0f 
Air Force unique lact!cal requirements and for the 000 ~olnt Tactical Commuofcat ons (TRI-TACJ 
Program. Within TRI-TAC, the '478T Ollice c;:arrles out ttie development. test, and produolion of 
equlpmanl ass igned as Air Force 1esponsibl llly and ,ensures the1 USAF requirements ere n')et by 
a.!I of Iha equipment procured lhro_ugh this Joint serv oe program. Also respons lble tor the 
nteroperability of TRI-TAC eqllipment with _other commun1catlons equipment within the taollcal Air 

Force environment. 

E-4 Airborne Command Post 
Proviaes lhe Na1lonal MIiitary Command System (NMCS) and St ategic Air Command (SAC) with 
an alrbQroe comm.end and control sy-stem 1ha1 will ope1e1e during the pre-, trans-. and postattack 
phases ot a general war. As a survi vable emerg~moy extension ot NMCS and SAC ground 
commar,d control centers. It provides11 hl(lh•conffdence capablllty to a)(ecute.and control SIOP 
forces duri ng nuclear war. 

Tactical Air Control System Improvements (TACSI) 
Tfjl s p1qgr_am will gl ve the Tactical Air Goritrol System (TACS) increased operational .capabil ities 
for combat comma rid and conlrol ot taotlcal aero$plice operalioris, 1mprov!3rnents conslsl ·of 
mobi le cofllrnunlcetlons and eleorronlc systems capable of modular ~otldwlde deployment that 
are cornpatible wi th the TACS ana nteroperable with A1my, Navy, and Marine Corps,teotlcal data 
systems. 

Air Force Support of MEECN 
Upgrade of the Air Force Survivable Low FrequencyNery Low Ftequency (LFNLF) System as part 
ol the Minimum ~ senllal Emergency CommunicaQons Networ The LFNLF System is designed to 
meet the requlr.ements ol CINGSAC and lhe Joint Chiefs ot Staff 

COBRA DANE 
Installat ion ot a phased-array radar on Shemya AFS, Alel.Jllan Islands, Alaska, to collecl 
lntelligenae data on Soviet missile development tests. Corollary missions are early warning and 
sa1ell ite tracking. 

COBRA JUDY 
Acquisition and deploymenl of a shipborne phased-array radar supporting missile and space 
research and development activities. 

DoD Baaa and Installation Security Systam (BISS) 
An evolutiona·iy program for-a DoD standard electronic security-System for physloel security ot 
000 resources woridwt(!e. This system's n,afor components Inc lude sensor, Imaging, entry control, 
and command and control equlpmeris. The system concept emphasizes m11Xlm1Jm commonality 
of major items and ·a variety ol supporting subsystems. It otters a Oe.xible choice of equipments 
lher must be 1allored to the unique physfcal charecterfsllcs ol the location and to the threat. 
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Acquisition 

Development, 
Acquisition , and 
Deployment 

Development and 
Acquisition 

Acquisition 

Definition , R&D, and 
Acquisition 

Development and 
Acquisition 

R&D and Acquisition 

Development and 
Acquisition 

Operational 

Acquisition 

Advanced 
Oevelopmenl and 
Engineering 
Development 

Ford Aerospace and 
Communications Corp. 

Many 

Sperry Gyroscope, 
Lear Siegler 

COMCO (Hughes 
Aircraft and CECSA) 

Mallin Mariella, ECI, 
Raytheon 

Boeing Aerospace 
Co., E-Systems 

ITT, Goodyear, 
Applied Devices 
Corp., General 
Dynamics 

Westinghouse 

Raytheon 

Raytheon 

Many 
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968H 

1136 

1144 

1205 

2059 

2128 

2167 

2189 

2206 

2283 

2294/ 
2467/ 
2486 

2295 

2394 

2433 
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Joint Surveillance System (JSS) 
The JSS program ts 1oai;qulre and deploy a peacetime a r surve Hance and cohuol system 10 
(eplaGe the Sen,T-Au1oma1ic Ground Envlronmeni (SAGE) system tor-lhe US an<t-Ganada For 
Canada, lhe mls~lo,n Is expanded 10 lnclllde support of wartime air d.elanse funct[ons. and In 
Ala.ska •~e m sston includes 1he performance o! iactical air oonirol hmclfons 

SAC Digital Information Nl!itwork (SACOIN) 
A program for an integrated SAC command-wide digital record comm_unlcations system to meet, 
with upd_ellng, requ lremenls for commend control and support data transmission into the 1990s. 

Automated Technical Control (ATEC) 
A co9rdlnated Defense COITlrounlcatlons Agency pregren, whlch, when deptoyed. wJII pr6v de 
computer-a.ssTsted performance·assessment, fault Isolation, and reporting on circuit~, equipments, 
network.s, and flnks,of t11a·Delense CommunfGations System (DCS), h is a-part of the Technical 
Con1rol lmprovem11nt Program to Improve technrcal control, Increase rellabllfty, and maximize 
performance or the DCS. A-TEC consists .of deva1opm_en1 and producllon-ol computer-controlled 
equipment a!ld_sensiog devices. 

Air Force Satellite Communications System (AFSATCOM) 
A p,rogram tor acquisition of UHF alrborne/groµnci force wm1nars airborne/ground command posl 
tertninals. ancillary equipment for _operalfonal cont101. and communlcaUons transponders on 
selected Alr Force satellites. ! he BS$OClated 1,.m1lly of fTIC!dulsr UHF tron~colvers will provide a 
commll1id communications capability, n the lfne-ot-s!ght mode The full-grown family or modular 
UHF radlos will tesull lna common base 10 provlde the transce1v'er lor lhe -satellite SIOP and force 
communications terminals . 

PAVE PAWS 
Two oual-laoed phased-array radars, one. to be deployed on the Ease Coas1 and one on 1h_e West 
Coast This system wlll be op11ra1ed by the Ae(ospaoe Defense Command and will provide 
warning to the Nallonal Command Auihorities of a sea-raunched ballislic missile a1taa1< against the 
conlinental US. 

Ground-Based Deep Space Surveillance Radar _ 
A program to:verjly 1h,e feaslb111iy QI ground-based 1adars tor use in deep space surveillance. 
Results of th s lnvetttga\ on w)II provide lnpl.us 10 lin Air Force decision on the configuration of a 
deep space surveillance system. 

SPADATS lmprov.emente 
Tile Air Force St>aca De1ec1lon and Tracking System provides the primary national capabil i ty for 
sur<elllance, tracking. and 1dentification of man-made objects. This includes cataloging, precision 
tracking of high-intere.l!l payload!l, intelljgence suppon, space ob1ect identification, maneuver 
detection, satellite decay and Impact pred iction, weapon-systems support, and support for 
national space programs 

Alr Force Program lor Joint lnteroperabllll.y ol Tactical Co,nma_nd and Control 
Syatema (AFJINTACCS) 
Cef'.ll(l!llzed analysis. planning, tecMloal support. prellm111ary systems e.nglneer n11. modlllcallon, 
ari·d jol nl 1estsupp_ort tor Air Force command and control aystems designed 10 panlclpa1e In 1i,e 
JCS-dlr(l<::ted ~JNTACCS program Ac1ivities wfll loous on Increased compa1lblllly, fhteroperebllily, 
and operational effecliveness. 

Dlg,ltal European Backbone (DEB) . 
A program 10 1ncremen1e11y 1ransillon porti.ons of the EurciP,e!ln Defense ~mmunications System 
from an FDM multiplexed s~s1em (analog) to a lime division n,ultipleJ(_ed sy~1em (dtgilal) with 
h gher rel labllfly ,components. This win provide an economic wide-b,i'nc! digltal bul~-encrypted 
altet.nalfve to'Utfng oapab1llty beiween Defense Satellite Communications System's earth terminals 
and major commands. 

Joint Tactical Information Distribution Syatem (JTIDS) 
A plogram 10 develop a hlgh-capaolly, reliabl e, am-protecte_d. s~cure dlg l181 information 
dl stri ullon yst~m thAI w/11 orovide an unorecedented deg(~e oJ lnteroper-abitlty belween data 
coltectlon elements. combat elements, and cof11Tlland and conlrol centers within a mi1i1ary theale, 
of operations. 

Pacific Radar Barrier (PAC::BAR) 
The--PACBAR system will p,ov1de space~ur.,elllance coverage and early detection of new space 
laU'nChes In the Central and Western Pacific areas by placing improved rl;ldars at three sl1es. 

Ground Electro-Optical Deep Space Surveillance System (GEODSS) 
The GEOos·s.system will el'terid lhe Aerospace Defense Command's spacerrack capabilities for 
detecting and cataloging space objeecls out 101he 3,000--20,000 naulical mi le range This will be a 
global network of live sites 10 opU~ally dele_ct. 1raok, and identify satellites in earth orbit. 

Operational Appllcatlon of Speolal lntelllgence Systems (OASIS) 
Improvement of tactioaJ comrnand col)trol and communlc:aliO"nseapabililtes through the 
applica11on and interfaclng of approprla1e surveillance ilnd spectal intelligence systems lnltlally, 
Improvements to tha USAF£ Tacllcat Fusion Cen1er (TFC) In Its support or Alhed Air Forces CenJral 
Europe wlll be addressed Allhough tt,e OASIS program WIii lnltlel fy conoemra1e on needs-of ll)e 
TFC. the program wlll , as 1equlre_d, devel9p operatlonal appJlcatlons.or specia l 101olllgence 
systems for other commands, 

SEEK IGLOO 
Upgradfng or reptao ng all 1hrrteen USAF long-titnge radar sites in Alaska on a Minimally Anended 
Radar concept with mafntenan·ce by n'o more then three medium-skill radar technicians and no 
on-s11e radar opera1ors.. A ma or ob)eolh,e /s·a large-scale reduction in the life-cycle cost of 
Alaskan radar surveillance systems 

Warning Information Correlation (WIC) 
Pha$ed development ot lactloat warning and attaok assessment s_ohware•and disp lay design. 
Throug~ WIC. Improved operat onat sottware wi II be developed ,for common display of lllfo,malion 
at t~e tour command centers. Ob1ec1,ve and independent e11a1ua1Joo wlll b.11 performed or missile 

STATUS 

Implementation 

Development 

Engineering, 
Development. 
Produclion 

Development and 
Acquisition 

Acquisition 

Conceptual 

Advanced 
Development 

Planning, Test , and 
Demonstrations 

Validation, 
Acquisition , and 
Deployment 

Engineering 
Development 

Development and 
Acquisition 

Acquisition 

Development and 
Acquisition 

Development 

Development 

CONTRACTOR 

Hughes Aircraft 

ECI , !TT, IBM 

Honeywell, GTE 
Sylvania, Computer 
Sciences Corp., Ford 
Aerospace and 
Communications 
Corp. 

Rockwell, linkabit 
Corp. 

Raytheon 

General Electric 

Hewlett-Packard, 
Magnavox 

None 

Radiation Systems, 
Raytheon Service Co. 

Hughes, ITT, IBM, 
Singer-Kearfott, 
McDonnell Douglas 

None 

TRW 

Martin Marietta 

None 

None 
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warning system and NUDET surveillance sensor oepebilities to support tactical warning , attack 
assessment , strike assessment, and force management missions of NORAD and SAC. DT&E 
support for implementation of the improved software and displays will be provided 

Air Force SAFE Program 
Acquisition and deployment of commerclally avallabte and DoD BISS Program-developlild 
physlcal security equipment 10 approxlmately 100 USAF base,s ll!'ld 130 si tes worldwld,&. Tl:lese 
systems w ill protect m1ssion~ritlcaVhlgh-value resources S\JSl'I as weapoi:,s storage sites, 
s1rateglcltaotioal alert aircrafl areas, speclal mission alrcraf\-parkJog (amps, and speclffed 
command posts. 

Air Force Wo.rld-Wlde Mllltary Command and Control System (AFWWMCCS) 
Involves systems planning and engineering for Air Force elements ol·the World-Wide MIiitary 
Command Md Control System. Actfvltles wlU focus,90 lntersystem englne_ering of s_elec\ed 
AFWWMCCS existing and planned assets 

BMEWS Tactical Operations Room Upgrade 
Modifications to the Tactical Operations Room (TOR) of the Ballistic Missile Early Werning System. 
A1 Site I (Gre.erilan_d) and Site II (Alaska) new oiierator consot_es will Improve operating efficiency 
and reduce pe(s9nnet requlre.d . A proposed follow-on wlU provide new computers, improve 
resolutton capabllll~ of rad!ir electronfcs, and upgra.lle 1he T0R at Site Ill (England). 

BMEWS Modernization 
Improvement of the exisling system by replacing the computers currently in operation and 
modifying the present radars to enhance range resolution end provide an attack assessment 
capability. 

Air Force Data Element Dictionary Mesaage Catalog 
Provides the automated digital exchange of command management information among the 
elements of the tactical forces through data communications. 

Defensive EW/ECCM Functional Area Improvements 
An electronic warfare (EWJ office within ESD to act as the ECCM focal point, with the prime 
responsibilities of ensuring that electronic counter-countermeasures (ECCM) are fully considered 
during the conceptual and developmental phases of C3 systems acquisition. 

Enhancement of TACS Ground Target Strike Control Capablllty 
Development arid maintenance of a tlme-phased plan for slgntnoant Improvements in the 
capabi lity ol thi, Tacllcaf Air Conlrol System to provide real-time control of strike, defense 
supp ressron. elecironlc Warfare, and air defense aircraft lo support of 1he ground mission 
objectives in a given area 

Enhancement of TACS Air Survelllance and Control Capability 
The development and maintenance of a time-phased plan for significant improvements in the 
capability of the Tactical Air Control System to provide real-time air survei llance of the tactical 
theater and control of air intercept resources. 

Identification of Hostile Aircraft 
Th8·objective of ll!is.program Is to define system performance requirements, compare alternative 
identification systems. and perform a conceptual design of the optimum system selected. The 
~tudy wi II focus on rctentlflcatlon of hosllles in Central Europe and will rely .on the integration of 
date from several sensors for positive identification. 

Improved Admlnlatratlon Capablllty Test (IMPACT) 
Design, implementation. test, end evaluation of a pro1otype automated offise system for Air Force 
Systems Command. Objective islo introduce modem.ottrce technology to management end 
support functions for greater economy. 

Modular C3 Interface Analysts 
Involves the development of a preliminary design for a flexible interconnect to be used in 
tactical C3 centers. 

SEEK FROST 
To replace.the e.,clsllng Distant Early Wt1rn{ng {!;>EW) line w{tll a sy1nem or mlnlmally attended and 
unattended radars and s.upportfng equipment and faolllttes 10 provide eri!J11nc;ed ,coverage with 
higher probability of detection of bomber ettaek in ih.e north'l!rn approac11 1egl011s-to the N9rth 
American continent. 

SEEK SCORE 
To develop and produce a radar bomb scoring system for SAC for training and evaluation of 
aircrews in a realistic operational environment. 

Tactical Air Forces C3 Architecture 
Descrlpt lon ot the evolul(onary development of command coii11ol and communiceU6ns and 
fnteltlgence capabflllies,for Lecllcat forces, Contai ns current programmed, and desired 
capabilities and,shows a bu.dget-constralnep ·program to'echl~ve imp·roved tactical operations. 

Enhanced Perimeter Acqulslllon Radar Characterization Sy1tem (EPARCS) 
The EPARCS progra·m consists of hardware and software modlllcat/on to Lhe present PARCS 
syst11m, It wlll nclude 11inge elCtenslon of the riidaJs. and Increasing the accuracy a.nd 
lmprovfng the tral(ic-hendfJng capablilty lh support of the launch-uncter-atLeck mission . 

SEEK TALK 
To reduce the vulnerability of tactical UHF radios to enemy jamming, by developing a long-term, 
jam-resistant capability that can be added to the present UHF radio system. 

HAVE QUICK 
This program addresses the same need as the SEEK TALK program, but with a "quick-fix" 
emphasis, employing techniques that require neither advanced development nor extensive 
modifications, 
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STATUS 

Acquisition and 
Deployment 

Conceptual, 
Validation , and 
Development 

Ana lysis 

Development and 
Acquisition 

Continuing 

Continuing 

Continuing 

Continuing 

Conceptual 

R&D 

Conceptual 

Conceptual 

Development 

Continuing 

Conceptual 

Development 

Engineering 
Development 

CONTRACTOR 

Fourdee Inc., 
Honeywell , Dewey 
Electronics 

None 

RCA 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Hazeltine, E-Systems, 
General Electric 

Magnavox 
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N73 is ready. 

Ready to reduce your navigator 
life cycle costs now. 
N73 - AN I ASN-122 - brings the 
first proven strapdown inertial system 
to aircraft navigation. N73 is designed 
to minimize acquisition costs, 
maximize reliability. Result: low life 
cycle costs. 

N73 strapdown technology is 
much less complex mechanically than 
the gimballed systems now being 
used. And this simplicity provides 
cost and reliability benefits. 

Another contributor to low cost 
is the Micro Electrostatically Sus
pended Gyro (MESG) - a break
through in instrument technology. 
The MESG is a unique, inertial sen
sor developed specifically to be accu
rate in a strapdown environment. It 
provides two axes of reference with 
only one moving part. 

N73 technology is ready now for 
the Air Force Standard Navigator 
Program. 

Rockwell is proud to be part of 
this program, which has as its goal the 
standardization of navigation systems 
to achieve low life cycle costs. 

For more information, 
write: N73 Program Manager, 
Autonetics Strategic Systems Division, 
Rockwell International, 3370 Miraloma 
Avenue, Anaheim, CA 92803. 

41~ Rockwell r.~ International 



THE ELECTRONIC AIR FORCE 

The Imperatives 
of Electronic 
Superiority 
The considerable cost of maintaining technical 
superiority in electronics is a far smaller burden on the 
US economy than attempting to match the USSR 
quantitatively In systems and manpower, but at a 
reduced level of US technological capability. 

BY DR. RUTH M. DAVIS 
DEPUTY UNDER SECRETARY OF DEFENSE 
(RESEARCH AND ADVANCED TECHNOLOGY) 

IN A direct sense, this nation's 
military superiority pivots on its 

ab ility to maintain unexce lled 
tect\nological superiority in elec
tronics. Such superiority in turn re
quires maintaining an unequivocal 
lead in electronics technology. 
This does not come cheaply. It de
mands steady-sometimes break
away-advances in the many com
ponent technologies comprising 
electronics . It also demands 
knowledgeable vigilance in pre
venting the unintentional flow of 
critical electronic technology 
through the international commer
cial market into the ready arms of 
potential adversaries. 

In a second important although 
indirect sense , · our military 
superiority also is dependent on 
unexcelled electronics superiority. 
Military strength relies heavily on a 
vigorous domestic industry, and 
electronics technology is a kingpin 
of our industrial preeminence. 

Kilogate integrated circuits , 
complex information networks, 
large focal plane arrays , and 
hypersensitive transducers inte
grated into systems that have a re
lationship of mutual dependency 
with their human companions is a 
national asset. It must be nurtured 
to preserve the existing US leader
ship in both defense and industry. 
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Electronics technology thus 
viewed is not focused singly or 
simply on large-scale integrated 
circuits or advanced computers or 
sophisticated sensors, but is the 
composite of all of these and other 
capabilities that are integrated to 
serve national needs, including 
that of a strong military capability. 

Two essential sources of military 
strength are manpower and sci
ence and technology. Their relative 
importance appears to be shifting, 
with science and technology 
seeming to be the more important 
now. This is certainly advanta
geous to the United States, tor in 
terms of available force levels we 
would come out a poor third among 
the major nations. 

Throughout history , military 
forces of all nations have learned to 
capitalize on advances in science 
and technology. In this era, 
perhaps the most significant tech
nological advances are those as
sociated with the myriad branches 
of the electronics field-advances 
that dramatically extend the 
senses, minds, and muscles of 
man. With these advances in elec
tronic technology, we can maintain 
surveillance over virtually the entire 
earth, integrate and control the ac
tions of men and systems in com
plex missions, deliver weapons 

with pinpo int accuracy to any 
target, and effectively contribute to 
countering the threats of opposing 
forces. 

When we can perform these feats 
but do not, that is a conscious na
tional decision, for we recognize 
that such capabilities may, at 
times, impose a burden on the na
tion's economy through their sig
nificant costs that steadily in
crease, because of constantly es
calating requirements to maintain a 
clear-cut military advantage . 
Today, electronic technologies are 
essential in every modern military 
system. Ships, tanks, planes, or 
missiles become the platforms that 
respond to and transport the elec
tronic systems and payloads, while 
men provide that essential mea
sure of subjective input that cannot 
be emulated by machines. 

The maturing of electronics in 
military systems has not occurred 
haphazardly. Sixty years ago, in 
World War I, radio was in its in
fancy; it was not until World War II, 
twenty-five years later, that radio, 
radar, sonar, and Loran became 
important tools of the military. 

It was during World War II that the 
seeds of a military force based on 
electronics were sown. Then, the 
first rudimentary semiconductor 
diodes were developed tor radar 
and the technology basis of the 
digital computer was established. 
In the two decades following World 
War II , computers, transistors, inte
grated circuits, microwave de
vices , and advanced detectors 
were developed, and the essential 
components tor the new, sophisti
cated military electronics came 
into existence. 

The development of these mod
ern electronic components and the 
synthesis of both large and small 
systems that use them effectively 
were, in large measure, a direct re
sult of military requ irements. The 
first semiconductor devices and 
the first computers are examples of 
electronics advances, spawned by 
military needs, that have become, 
respectively, $4 billion and $30 
billion US industries, of which the 
military share is small. 

Growth of the electronics com
ponent of the defense budget is 
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THE ELECTRONIC AIR FORCE 

shown in the graph below. The 
present role of electronics in mili
tary systems and operations is so 
peryasive as to almost defy precise 
description. The mission- and 
function-based discussion that 
follows is intended to provide a 
snapshot of the contributions of 
electronics to our current defense 
posture. 

Electronics and the DoD Mission 

The uniquely significant role of 
electronics in DoD planning is ap
parent in the statement by Dr. 
William J. Perry, Under Secretary of 
Defense for Research and En
gineering, to the Congress on 
February 1, 1979. From it one may 
gain some measure of the im
portance of electronics lo the mis
sion of DoD. Some highlights and 
examples from his review follow. 

Strategic Forces 
The strategic component of US 

military forces is designed as a 
deterrent against nuclear attack. It 
consists of the strategic bomber 
now being strengthened with the 
air-breathing cruise missile, the 
ICBM for which various solutions to 
fixed-base vulnerability are being 
soug ht, and the sub marine
launched ballistic missile (SLBM) 
now being upgraded with the 
quieter Trident submarine. Each of 
its component weapon systems 
consists of a payload, a vehicle 
with appropriate propulsion, and a 
complex electronic system. The 
B-52 bombers achieve survivability 
through an early detection and 
warning system that includes satel
lite systems and ground-based 
radars such as BMEWS, PARCS, 
PAVE PAWS, and DEW. 

The cruise missile, the US an
swerto improved Soviet air defense 
capabilities, requires an advanced 
electronic terrain-following and 
target-recognition guidance sys
tem for precision payload delivery. 
The electronics for the manned 
strategic bomber fleet include a re
liable command control and com
munications system; electronic 
countermeasures; precision navi
gation; and vehicle management 
systems. 
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The effectiveness of these US 
strategic forces depends on the 
onboard computers and other 
electronic equipment that employ 
the best available technology. 
First, the Minuteman, and later the 
SLBM programs, provided bench
marks in the development and ap
plication of the integrated-circuit 
technology. 

Tactical Ground Forces 
Precision-guided munitions, 

greater tactical missile capability, 
remotely piloted vehicles, and 
longer-range theater surveillance 
and reconnaissance capabilities 
are the electronics-based compo
nents of our modern tactica l fo rces. 
The XM-1 tank will provide, among 
other advantages, a stealth capa
bility for operation at night and in 
poor weather, a precision-guided 
gun with a high probability of 
first-round success, and advanced 
communication and fire-control 
radar capabilities. Twenty-five 
percent of the projected $1.4 mil
lion unit cost of the XM-1 is in its 
electronics. 

Antitank systems employing the 
Hellfire homing-seeking (laser, TV, 
IR, RF, or dual-mode RF/IR) anti
tank missile, the Copperhead 
laser-guided cannon- launched 
projectile, and the improved TOW 
antitank missile system provide a 

diversity of responses to the nu
merically superior Soviet tank 
forces. The Hellfire will be carried 
on an attack helicopter with a target 
acquisition and designation sys
tem consisting of an infrared im
aging system for night operations, 
a TV system, and a laser designa
tor/range finder. A separate pilot's 
night-vision system is included for 
night-flight operations. 

Other electronics-oriented sys
tems for our tactical forces include 
integrated sensor systems for de
tection of enemy activity, helicop
ter-borne radars that provide 
standoff target acquisition for 
battlefield control, battlefield short
and medium-range miss iles, and · 
field army air defense systems. The 
Patriot medium-altitude and high
altitude air defense system, for . 
example, is designed to provide 
greatly increased electronic 
counter-countermeasures and a 
simultaneous engagement capa- ; 
bility over the presently deployed 
Hawk system. 

Air Warfare 
The missions of the tactical air 

force are air superiority, interdic
tion, close support, and defense 
suppression. Air superiority is 
based on air-to-air missile systems 
carried by the F-16, F-15, F/ A-18, 
and F-14 fighter aircraft. The F-16, 

Defense Electronics Budget 
Billions of Dollars 
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for example, is equipped with a 
multimode radar that can acquire 
fixed surface targets as well as 
high- and low-flying aircraft in all 
ii'eather, and the Sidewinder 
missile. The F-15 carries a longer
range radar and a suite of weapons 
for close-in and medium~range 
combat. It will have a program
mable radar that through software 
changes provides for different mis
sion types, weapon mixes, and op
erational environments. The F-14 
fleet air defense fighter is to be 
similarly equipped. 

The radar-guided Phoenix 
missile gives a beyond-visual
range air defense capability. For 
shorter ranges, the infrared-guided 
Sidewinder gives an all-aspects 
attack capability that is important in 
air combat. The TOW and the 
infrared-guided Maverick air-to
surface missile are designed to de
stroy armor or other smal I hard 
targets, including sea surface 
targets. An air-to-ground standoff 
missile system is currently being 
developed for high value, heavily 
defended land and sea targets. 

Precision night-attack capability 
for fighter aircraft including ter
rain-fol lowing radar, millimeter 
wave fire-control technology, and 
precision attack capability is under 
development. High-speed anti
radiation missiles are being de
veloped to destroy the radars of 
enemy surface-to-air missile sys
tems and air defense artillery. 

Sea Control 
Sea warfare involves submarine 

and antisubmarine, air and antiair, 
surface ship and antisurface ship, 
and mine warfare systems . US 
sea-control strategy has involved 
the development and deployment 
of multimission systems that re
spond to multiple threats. Elements 
of this force comprise all of the 
electronics capabilities of land and 
air forces, but adapted to the 
marine environment. Precision mu
nitions for the fleet include not only 
the terminally guided missile for 
both near-in and over-the-horizon 
surface and airborne targets but 
also sophisticated homing tor
pedoes with both short-range and 
standoff capabilities. The elec-
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This Ballistic Missile Early Warning site at 
Clear, Alaska, is part of the US detection 
and warning complex. 

tromagnetic, optical, and seismic 
sensors of air and land warfare are 
complemented by underwater 
acoustic sensing in the form of 
sonobuoys and towed arrays. The 
command and control functions are 
equally demanding, calling for 
communication, signal process
ing, and data-reduction systems of 
increasing complexity. Aircraft 
carriers, frigates, destroyers, and 
aircraft of the modern Navy are al
most overburdened with essential 
electronics to the point that elec
tronics miniaturization has become 
nearly as critical to a ship as it is to 
an aircraft. 

Defense of the surface fleet 
against air attack is an area of high 
priority for the Navy. The strategy is 
based on a defense-in-depth con
cept wherein attacking aircraft and 
missiles will be engaged at both 
long and short range . An important 
part of this is the system that inte
grates and coordinates the air
borne and shipboard systems 
comprising this defensive force . 
The Aegis system is being de
signed to provide the fast-reaction, 
high-tracking and engagement 
capacity, and improved weapon 
guidance required for this mission . 
It is an example of a complex com
puter-based electronics system 
that is so crucial to naval warfare as 
to warrant a special class of ships 
to carry it, the Aegis class of de
stroyers. 

DoD Technology Thrusts 
for FY '80 

Six technologies have been 
identified in the DoD FY '80 pro
gram submission as capable of in
troducing revolutionary advances 
in our military forces. These are 

precision-guided missi!es, very
high-speed integrated circuits, 
directed-energy technology, low 
vulnerability munitions, advanced 
composite materials, and man
ufacturing technology. Three of 
these are primarily in the elec
tronics area. 

Additionally, the content of the 
FY '80 DoD Science and Technol
ogy Program consists of twenty-five 
areas, at least seven of them domi
nated by electronics. The majority 
are dependent upon electronics. 

The Defense Advanced Re
search Projects Agency has iden
tified eleven thrusts, nine of them 
dominated by electronics. They are 
cruise-missile technology, space 
defense, space survei I lance, anti
submarine warfare, land combat, 
air vehicles and weapons, com
mand control and communications, 
charged particle beams, and As
sault Breaker. 

There is a consensus that elec
tronic technology is a key under
pinning for mission-related sys
tems, defense planning, and the 
future success of US defenses. 

Electronics Technology 

Status of Electronics Technology 
We are fortunate that a strong 

domestic electronics technology 
base has been established and 
supported over the last three and 
one-half decades in the industrial, 
university, and government labo
ratories of this country. Since many 
of the concepts for and technologi
cal features of systems that wi 11 be 
operational in the next several de
cades are presently being con
ceived and developed in these 
laboratories, we must be familiar 
with this technology base. 

Electronics technology has tra
ditionally been identifiable in two 
general categories : electronic 
materials and devices, and elec
tronic systems. Although with the 
development of more capable, 
complex devices this categoriza
tion has become somewhat hazy, it 
is still convenient for discussion. 

The materials/devices technol
ogy base is dominated by inte
grated circuits (IC) and their ad
vanced large-scale progeny, mi-
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croprocessors and memory chips. 
More than any other single compo
nent of electronics technology, mi
croelectronics has established 
electronics as key to advanced 
military systems. Integrated cir
cuits form the basis of our compu
tational capability, which, in turn, is 
the basis for much of our weapons 
superiority. The integrated-circuit 
developments of the 1960s are now 
entering the operational inventory, 
providing a positive impact on 
system capability and mainte
nance. 

Almost every military system 
being developed calls for inte
grated circuits. The high-precision, 
termina l-gu ided weapons that 
provide one of the current important 
advantages of US forces would not 
be possible without these modern 
electronic devices. 

It was defense requirements that 
fostered the development of the 
transistor and the integrated cir
cuit, which were essential to the 
establishment of the $4 billion 
domestic integrated-circuit indus
try. Ironically, the industry is now 
largely dependent on and re
sponding to rapidly expanding 
industrial and consumer markets. 
As a result, many current military 
programs must either use commer
cial integrated circuits or support 
the development of expensive 
custom integrated circuits . This 
technology becomes rapidly avail
able through trade channels to the 
rest of the world. 

There is a real m of integrated cir
cuit technology, however, as
sociated with high speeds and 
real-time signal processing that is 
unique to the military and provides 
a significant edge over compet
itors. The present DoD establish
ment of a major new initiative di
rected toward very-high-speed in
tegrated circuits (VHSIC) will sig
nificantly strengthen this advan
tage in military integrated circuits 
while at the same time providing 
valuable technological fallout to 
the general semiconductor indus
try. 

The VHSIC Program 
The VHSIC Program was initiated 

for several reasons. First, the DoD 
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market share of ICs has been 
gradually decreasing. Today, it is 
approximately seven percent. The 
result is that DoD 11eeds for iCs are 
not being addressed adequately. 
Increasingly, the semiconductor 
industry has been reluctant to meet 
military specifications in their ICs. 
Additionally, to a large extent the 
signal processing needs of DoD 
have not received adequate atten
tion . 

Second, as the industry moves 
from large-scale integration (LSI) 
towards very-large-scale integra
tion (VLSI), a new era is unfolding . It 
is the era of integrated systems, 
which results from the industry 
capability to fabricate very large 
numbers of (equivalent) gates on a 
single silicon chip. For maximum 
exploitation of this new era, we 
must develop new ways of thinking 
about silicon chips. 

The management and efficient 
utilization of this complex func
tional capability is not easy, and 
the designer can no longer perform 
just the classical function of circuit 
configuration. He now must know 
and apply the principles of signal 
processing and computer system 
design. 

Third, as the gate complexity 
levels continue to increase, military 
ICs are becoming increasingly 
custom designed, as mentioned 
above. In the preceding era, where 
medium-scale integration (MSI) 
predominated, the building-block 
concept was used to design sys
tems . However, with increased 
complexity resulting in in
creasingly fewer ICs per system 
and a trend towards customization, 
VLSI is becoming more expensive. 

The obvious counter to this trend 
has been the emergence of the 
microprocessor, which has de
veloped into a phenomenal new 
commercial field with broad sys
tem applicability and affordable 
costs associated with the large 
market. In some systems, however, 
particularly DoD signal-processing 
systems, microprocessors have 
definite limitations. Therefore, 
without a signal-processing coun
terpart to the microprocessor, the 
costs, time delays, and logistics 
problems associated with a 

custom-design approach to LSI/ 
VLSI have all worked against the 
broad use of this technology in mil
itary systems. 

Further, when LSI/VLSI is used in 
military systems, it is often used in 
ways where its maximum advan
tage is not realized. The reasons for 
this were briefly discussed earlier. 
Principally, it is very expensive and 
the IC industry is reluctant to 
provide the specialized ICs that re
sult in substantial delays in deliv
ery. As a result, where LSI/VLSI is 
being used, it is used in a limited 
way, and its full advantage is not 
exploited. Full advantage will 
come about onl y when the ICs are 
available, affordable, easy to use, 
broadly applicable, and the sys
tems and subsystems can be de
signed using integrated systems 
concepts. 

The VHSIC Program has been 
structured to take advantage of the 
tremendous capability resident in 
our industrial and university 
facilities by focusing that capabil
ity specifically on DoD needs. It will 
find important applications that in
clude the development and ex
ploitation of new system concepts 
directed toward meeting future 
military needs and requirements. 

Other Electronic Material and 
Device Technologies 

Other material and device tech
nologies, while perhaps less per
vasive in their perceived effects, 
fulfill a variety of critical military 
needs and provide considerable 
exclusivity for US military forces. 
These include both visible and in
frared sensors applicable to 
weapons guidance, reconnais
sance, surveillance, and detection; 
microwave devices, both tubes and 
solid state, applicable to com
munications, guidance, electronic 
warfare, and radar; and other as
sorted technologies directed to
ward displays, sensors, and spe
cial applications. 

Equally important to achieving 
progress in electronics materials, 
devices, and general electronics 
technology are the disciplines as
sociated with the synthesis of com
p lex systems. Concepts relating 
to adaptive, intelligent, and self-
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repairing systems are gaining 
credence. Our ability to organize 
and use these concepts in warfare 
systems, realizable through large
scale integration of large-scale mi
croelectroni cs, is fundamental to 
interaction with and response to the 
multitude of environments, targets, 

' and weapons that wi 11 characterize 
the future battlefield . Many of the 
military deficiencies of Vietnam 
stemmed from a less-than-perfect 
ability to deploy and utilize avail
able resources . System technol
ogy provides the ability to oper
ate strategic platforms of SAC, cre
ate precision-guided weapons, 
achieve stealth in warfare, protect 
sea forces from airborne threats, 
and locate and destroy enemy 
undersea vessels. 

Clearly, electronic technologies 
that provide DoD the technical 
supremacy needed to develop, ac
quire, and maintain essential mili
tary capabilities are products of the 
partnerships of DoD and innovative 
American industry. This partner
ship must be protected and sup
ported. 

Economics and Military 
Electronics 

Applying new electronic tech
niques to military systems has re
sulted in enormous performance 
in c reases while mean-time
between-failures (MTBF) has re-
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Dr. Ruth M. Davis is Deputy Under 
Secretary of Defense (Research and 
Advanced Technology) in the Office 
of the Under Secretary of Defense for 
Research and Engineering. Early in 
her professional career, she 
developed the first computer 
programs for nuclear reactor design 
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international and governmental 
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US and foreign awards, including the 
1973 Rockefeller Public Service 
Award for Professional Accomplish
ment and Development. Prior to her 
present position, Dr. Davis was 
Director of the Institute for Computer 
Sciences and Technology at the 
National Bureau of Standards. 

mained essentially constant. On 
the other hand, electronics has not 
resulted in the dramatic cost re
ductions for military users that have 
characterized the consumer and 
commercial areas. While cal
culator prices have decreased ten 
to 100 fold, the cost of tanks and 
tactical aircraft has been increas
ing at a similar rate. A good share of 
these cost increases is associated 
with electronics. A large percent
age of the cost of the XM-1 tank is in 
its electronics fire-control system. 
The F-15 aircraft contains twenty
seven microprocessors, which is 
equivalent to an integrated-circuit 
version of a general-purpose com
puter. 

A primary reason for these sys
tem cost increases, in the face of 
real component cost decreases, 
has resulted from the military tradi
tion of using electronics tech
nology advances to greatly expand 
operational performance capabili
ties rather than just to decrease 
costs. The US response to Soviet 
military posture is to emphasize 
quality, not quantity. In manpower 
and numbers of tanks, missiles, or 
guns, Soviet forces clearly exceed 
those of the US and NATO. 

The US response to these larger 
forces is multifaceted, based on 
such capabilities as integrated 
command and control , precision
guided weapons that increase the 
probability of first-round kill, and 

better survei I lance of enemy oper
ations using electromagnetic and 
optical sensors. In the latter cate
gory are the focal plane arrays 
(FPAs) that permit nighttime imag
ing through infrared sensitive 
solid-state detector matrices. Such 
electronic capabilities make our 
military forces more efficient, and 
effectively serve as a force muiti
plier resulting in an equal or even 
larger capabi I ity than represented 
by a potential adversary. The as
sociated costs of this technological 
superiority, while large, are a much 
smaller burden on the US economy 
than an effort to obtain numerical 
equivalence at a reduced level of 
technological capability. 

Nevertheless, we must recognize 
that electronics can be used , if we 
so choose, to reduce costs, al
though in so doing the perfor
mance/cost tradeoff picture must 
be continually examined . Elec
tronics can have a significant im
pact on improved reliability and 
maintainability through fault diag
nostics, self-repair, and redun
dancy. Where performance can be 
traded off to achieve such life-cycle 
cost reductions , it probably should 
be done. 

The thesis that electronics is the 
key technological ingredient of a 
strong DoD posture in the competi
tive realm of international military 
capability is compelling. Main
taining US preeminence in elec
tronics is therefore a national 
necessity. The means for ac
complishing this are receiving 
senior management attention with 
DoD. The previously cited estab
lishment of a major thrust in very
high-speed integrated circuits 
(VHSIC) illustrates this attention. 

Electronics technology, because 
of its wide-ranging importance to 
the United States, demands the 
best of management attention in 
industry, both large and small. 
Good industrial management, 
coupled with that of OSD where 
appropriate, will permit the in
dividual creative talents of Ameri
can scientists and engineers to be 
focused on strengthening both our 
domestic economy and national 
security. No better cause could be 
served . ■ 
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At Sperr)\ older aircra 
get equal billing with tt 
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- - - .. - -

For the B-52 ... Sperry's controls and 
displays subsystem (CDS) will be the major con
trol center for the offensive avionics system. The 
system, part of a B-52G and H updating, consists 
of two 10-inch cathode ray tube displays, a dis
play electronics unit, digital scan converter, video 
recorder and two integrated control keyboards. 

The dispiay eiect ronics unit is used for control 
and supervision of weapon delivery and naviga
tion display processing and presentation. The two 
keyboards, located at the radar navigation and 
navigator stations will control the system in 

Boeing B-52 

conjunction with the navi
gator's management and 

presentation panels. 

the F-102 . .. like the B-52, is also getting 
a new lease on life, thanks to Sperry Flight 
Systems. At our modification center near 
Phoenix we're changing the role of the fighter 
interceptor to that of a target drone - the 
PQM-102 (shown above). The Air Force con
tracted for the conversion of 145 aircraft, 
including options. 

Capable of up to 8g maneuvers and operation 
through the full performance range of the F-102, 
the PQM-102 is a realistic afterburning target 
used in Air Force weapons system training. 

Sperry has a long history of drone conver
sion work, from B-17s and B-47s to F-104s 
and T-33s. 

the AH-64 ... Hughes' advanced attack 
helicopter also counts on Sperry Flight Systems 
technology. We're providing the digital auto

matic stabilization system, including the 
digital backup fly-by-wire control 

system, a digital symbology gen
erator for cockpit displays, and 

,~ ,--...,_ the entire multiplex data bus 
system, which integrates the 

TADS/PNVS with the aircraft fire 
control system. 



!ke the B-52 and F-102 
newer F-15 and AH-64. 

McDonnell Douglas F-15 

the F-15 ... is equipped with three major 
Sperry systems, including the attitude and 
heading reference system, an air navigation 
multiple indicator and digital air data computer. 

the F-16 and F-18 ... are also equipped 
with Sperry's digital air data computers. And for 
the F-18, Sperry builds the magnetic memory 
disc for the Hughes radar system. 

F-15, F-16, and F-18 Digital Air Data C'omputers 

the KC-10A ... will have an advanced 
digital fly-by-wire refueling boom control sys
tem designed and built by Sperry. The system, 
proven in more than 1,400 hookups between a 
KC-135 and a variety of aircraft, allows the 
boom operator to "fly" the boom into optimum 
position for aerial refueling. 

and for several fighters ... Sperry is 
producing a three-inch threat warning indicator, 
incorporating a three-inch cathode ray tube 
display. It's one of three CRT systems in pro
duction for the military at Sperry. 

It's easy to see why the military services and 
airframe companies alike turn to Sperry for 
avionics systems. We're attuned to the needs of 
the defense industry because we understand 
how important it is to listen. We're Sperry Flight 
Systems of Phoenix, Arizona, a division of 
Sperry Rand Corporation . 

..JLs1=e~v -,r FLIGHT SYSTEMS 
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Soviet scientists are considered ahead In energy beam research, 
but US experts are expanding work In this area. The weapons 
raise the prospect of shifting the balance between strategic 
defensive and offensive forces. 

BY BONNER DAY, SENIOR EDITOR 

DESPITE early reluctance within 
the Carter Administration and 

strong opposition in the sc ience 
community , directed-energy 
programs-the so-called death 
rays-are being given a new em
phasis in government research . 

William J. Perry, Under Secretary 
of Defense for Research and En
gineering, calls directed energy 
one of six technologies that "show 
promise for development in areas 
where we are in direct and serious 
competition with the Soviet Union." 
Soviet scientists, in fact, are con
sidered ahead in directed-energy 
research. 

The weapons-laser and particle 
beams-that might be developed 
from this research could provide 
defenses against missile attack 
and killer satellites. But US De
fense officials say a good deal of 
research is required before any 
"death ray" becomes operational. 
Says Under Secretary Perry: "The 
major thrust in high-energy lasers 
continues to be verification that 
such weapons will be cost-effec
tive compared with other more con
ventional means." Dr. Perry says 
particle-beam technology is in the 
"very early research and explor
atory development phases." 

Because these weapons poten~ 
tially would affect the US-Soviet 
antiballistic missile treaty and 
negotiations with the Soviet· Union 
for an anti satellite treaty, arms-con-
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trol advocates have argued against 
such research as destabilizing to 
US-Soviet relations . 

But advocates within the Admin
istration have argued successfully 
that recent scientific breakthroughs 
in directed-energy research are too 
significant to ignore for diplomatic 
reasons. They warn that a Soviet 
monopoly of these weapons could 
be the most dangerous security 
threat to the US in the 1980s and 
beyond. 

Scientists have learned to in
crease the energy of the laser sys
tems, while cutting the physical 
size, so that they are growing more 
pract ical as ship, aircraft, and 
satellite systems. Researchers 
have learned more about the effect 
of lasers on target surfaces. Tech
nicians have devised mirrors to im
prove the focus of lasers and back
up systems to facilitate the track
ing of targets. Laboratories now are 
working on lasers that can pene
trate the atmosphere, and even wa
ter, for longer distances. The effect 
of research has been to develop 
lasers that are small, have a high
energy beam, and are operated on 
a small, effic ient power source. In a 
matter of a few years, in fact, some 
scientists see the possibility of de
veloping weapons with one-shot, 
one-kill accuracy at millisecond 
speeds. 

Already , tests in the secrecy
shrouded programs, particularly of 

lasers, have been impressive: 
• In 1973, the Air Force used a 

low-power laser to shoot down a 
drone.aircraft on the Sandia Optical 
Range at Kirtland AFB, N. M. 

• In 1976, the Army, using a 
high-energy, low-power laser in a 
t racked vehicle , destroyed a 
number of airborne aircraft and 
helicopter drones at Redstone Ar
senal, Ala. 

• In March 1978, the Navy, using 
a chemical laser of moderate 
power, destroyed a TOW antitank 
missile in flight at the TRW test site 
at San Juan Capistrano, Calif. 

US officials have been c lose
mouthed about these and other 
tests. But the success of the tests 
has given the Defense Department 
conclusive arguments to ask for 
additional money to begin de
velopment of laser weapons. 

In the case of particle beams, 
there is now a consensus in the 
Pentagon t,hat the Soviet Union is 
ahead in particle-beam research. A 
recent Defense report says: "The 
Soviet effort on particle beams is 
judged to be larger than ours, par
ticularly in the area of accelerators ' 
for fusion applications." Defense 
Under Secretary Perry says that " in 
directed-energy technology, our ef
forts are directed to determining 
technical feasibility and preventing 
technological surprise, rather than 
protecting a lead." 

Beam Funding 
Particle-beam weapons differ 

from lasers in that they provide a 
stream of atomic or subatomic par
ticles such as electrons, protons, 
and heavier ions, while a laser 
beam is a form of light. But in both 
cases the heat of the beams acts to 
destroy the target. 

Laser research is the bigger pro
gram. For FY '80 laser research, the 
Defense Department has re
quested $209.5 million, including 
$101.4 million for the Air Force. The 
total Defense request for particle
beam research for the same period 
is $29.1 million, of which the bulk, 
$24 million, is for the Defense Ad
vanced Research Projects Agency. 

But the particle-beam program 
has experienced a dramatic 
growth, almost tripling in just four 
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years, and is expected to continue 
to rise in the '80s. In FY '77, the par
tic le-beam program totaled just 
$10.2 mill ion. 

In both programs, in fact, the De
fense Department is stepping up its 
efforts after a period when the Car
ter Administration had concluded 
that directed-energy research was 
counterproductive . Some oppo
nents st i ll argue that energy 
weapons will interfere with arms
control negotiations. Others insist 
that conventional arms can do the 
same things as directed-energy 
weapons, at a lower cost. A third 
argument has been advanced that 
even if practical directed-energy 
weapons could be produced, the 
nature of lasers and particle beams 
is such that they could be easily 
countered by defensive measures. 

Based on these arguments, the 
programs were subjected to delays 
and cuts in spending. Speaking 
about the Soviet particle-beam 
program during this period, De
fense Secretary Harold Brown said 
that "they can't expect to have such 
a weapon system in the foresee
able future." In subsequent months, 
there has been a quiet change in 
policy, and particle-beam research 
now is limited more by technology 
and money than policy restraints, 
and, according to one top Defense 
official , the new view "will be re
flected in the FY '81 budget." 

Particle Beams 
The principle of particle-beam 

weapons is relatively simple, but 
the technology continues to be a 
major stumbling block. A particle 
beam is a stream of atomic- or sub
atomic-size particles such as elec
trons and protons. When these par
ticles hit a target, a large number 

Th is experimental accelerator is being developed by Austin Research Associates, Austin, 
Tex., for the Army. It has the potential of a simpler and more compact method of generating 
high-energy, high-current, pulsed ion beams. 

penetrate the target and travel 
through it, transferring energy to the 
electrons in the target. The energy 
lost in the material can generate 
enough heat to melt or crack the 
target. 

Dr. Ruth Davis, Deputy Under 
Secretary of Defense for Research 
and Advanced Technology, told 
AIR FORCE Magazine that as part 
of the new emphasis on directed
energy research, she is setting up a 
government-wide advisory group 
on particle-beam programs. 

Dr. Davis describes the parti
cle-beam program this way: "What 
we are doing now is collecting the 
disparate bits and pieces of what 
has been done in the past and put
ting them in a package that can be 
managed with definable and 
understandable goals." This is a 

temporary procedure until the first 
coordinated program, now ex
pected to be ready in time for the FY 
'81 budget, can be submitted to 
Congress. • 

The particle- beam review group 
will be similar to an existing High 
Laser Review and Advisory Group, 
which is also under the supervision 
of Dr. Davis. The particle-beam 
group is expected to have repre
sentatives of Defense, Energy, and 
other appropriate government 
agencies as members. As part of 
the reorganization, and in response 
to congressional direction , the 
Navy particle-beam program, 
"Chair Heritage," has been trans
ferred to the Defense Department's 
Advanced Research Projects 
Agency. 

Particle-Beam Funding 

The US particle-beam program is 
focused on basic research to de
termine whether or not particle
beam weapons can be developed 
in the next three or four years. Says 
Dr. Davis : "No work of any sig
nificance has been done in con
trolling beams of an achieved qual
ity or in beam tracking or beam con
trol. We have yet to propagate a 
particle beam through the atmo
sphere. No significant work has 
been done in switching technol
ogy, which is so important in 

Fiscal Year 
Navy 
Army 
Air Force 
DARPA 

Totals 

Cumulative* 
$14.1 

4.4 
0.5 
0.0 

$19.0 

*Breakdown of ea rlier years not avai lable. 

(Source: Defense Department) 
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(Millions ol Dollars) 

'78 
$ 7.1 

3.8 
0.8 
0.0 

$11 .7 

'79 
$ 0.0 

4.3 
0.9 

12.0 

$17.2 

'80 (Requested) 
$ 0.0 

4.1 
1.0 

24.0 

$29.1 
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providing power from the source to 
the accelerator to reach the speed 
and the repetition that are needed." 

This lack of progress is the result 
of the conscious Defense decision, 
since changed, to place very low 
priority on particle-beam technol
ogy. 

The US particle-beam program 
has a history of funding that began 
in 1958, but in 1972 funding was 
scuttled almost entirely when gov
ernment policymakers decided 
that the technology needed was 
impossible to achieve at the time. 
Before 1978, Defense funding for 
particle-beam work totaled only 
$19 million, according to the Pen
tagon. 

Dr. Davis now says: "I do not 
think it will be difficult to accelerate 
work in this area. It is just a problem 
of identifying the technical exper
tise and making available the re
sources." 

There is no doubt that Soviet sci
entists, apparently considering di
rected energy a fruitful area of re
search, have given particle-beam 
research a high priority. Since at 
lcaat 1076, US scientists have spot
ted the release of radioisotopes 
into the air over the Soviet Union 
that point to beam research. The 
speculation is that the isotopes 
came from tests of a particle beam 
being tested at Semipalatinsk. This 
site is where the Soviet Union also 
conducts underground nuclear 
weapons tests. Experts say the 
isotopes indicate that either a 
weapon using a particle beam is 
being tested, or a particle beam is 
being used in thermonuclear re
search to cause nuclear implo
sions . 

There is general agreement that 

Fiscal Year '71 '72 '73 
Army $ 4.8 $ 5.8 $11 .9 
Navy 4.7 11 .7 18.2 
Air Force 20.4 29.6 35.7 
DARPA 16.8 20.9 20.1 

Totals $46.7 $68.0 $85.9 

"As requested for appropriation by Congress 

(Source: Defense Department) 
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the Soviet Union is considerably 
ahead of the US. Says Dr. Davis: 
"We know they have been em
phasizing accelerator technology 
for many years, which is useful in 
particle-beam work. We know that 
they are working on different kinds 
of power sources, another parti
cle-beam requirement." 

Now the Carter Administration 
has stepped up particle-beam re
search, and Defense officials say 
even greater funding will be re
quested for FY '81. Three weapons 
are considered real possibilities if 
the technology can be developed: 

1. An antiballistic missile beam 
weapon on the ground to sweep the 
skies like a searchlight and destroy 
incomin.g missiles; . 

2. A l!:>eam weapon in a satellite 
to destroy enemy missiles shortly 
after they are fired from the Soviet 
Union, and to knock out enemy 
satellites; 

3. A particle-beam weapon 
aboard ships to destroy attacking 
planes and missiles with.a bli nding 
speed not available today. 

One of the major technical prob-
1€::11111:; r~malnlng, however, is to de
velop accelerators, the massive 
machines that produce particle 
beams, small enough to fit into 
ships, planes, and satellites. The 
type of accelerator required for 
weapons utilizes intermediate volt
age and very high current, while 
nuclear physics research has con
centrated on high-voltage, low-cur
rent accelerators. 

Dr. Perry has announced that the 
Army is scheduled next year to 
complete tests of a collective ac
celerator in an effort to develop 
compact beam generators. He has 
also disclosed that an advanced 

Laser Research Funding 
(Millions of Dollars) 

'74 '75 '76 '77 
$ 18.8 $ 24.8 $ 26.0 $ 21 .0 

29.5 38.6 50.6 44.1 
37.0 53 .5 63.1 88.5 
19.6 20.2 19.7 20.5 -- -- --

$104.9 $137.1 $159.4 $174.1 

high-current test accelerator is 
under construction at Lawrence 
Livermore Laboratory, Cal if. The 
Aston machine already at the lab, 
though designed for fusion re
search, develops a high-current 
beam suitable for weapons re
search. 

Laser Advances 
Laser is an acronym for Light 

Amplification by Stimulated Emis
sion of Radiation. Since their dis
covery and development in 1960, 
lasers have been used in civilian 
and military applications, includ
ing medicine, communications, 
rangefinding, and target designa
tion. US pilots used laser target 
designators in the last years of the 
Vietnam War. 

To be lethal, however, lasers 
must propagate high-energy beams. 
The Defense Department defines a 
high-energy laser as one that has 
an average power output of at least 
twenty kilowatts or a pulsed power 
of at least thirty kilojoules. A high
energy laser destroys by focusing 
large amounts of energy on the 
target in the form of visible or invis
ible light. Because it is light, it 
travels at a speed of 186,000 miles 
per second, thus making possible 
almost instantaneous kills. 

Laser- weapons research has 
gone beyond the research stage 
into exploratory development. The 
last three years have seen dramatic 
progress in laser-weapon de-

• ve lopment. Says Dr. Davis: "The 
key advances have been, first, the 
dramatic and absolutely necessary 
ability to shoot down weapons in an 
operational environment. Second 
has been obtaining the power 
levels in lasers of the level needed. 

'7T '78 '79 '80* 
$ 8.0 $ 13.7 $ 17.2 $ 20.5 
11.0 33.2 33.8 40.8 
16.4 87.4 97.6 101.4 
2.7 23.3 30.5 46.8 -- -- - -

$38.1 $157.6 $179.1 $209.5 
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A new high-power, gas-dynamic laser, built by Pratt & Whitney , is under test aboard this 
NKC-135 Airborne Laser Laboratory at Kirtland AFB, N. M. 

Third, we now understand enough 
about lasers sent through the atmo
sphere to determine the accuracy 
and the utility of using lasers 
against weapons that have man
aged to escape all other defenses." 

Much of the progress in laser re
search has been the result of Air 
Force work with the Airborne Laser 
Laboratory, a Boeing NKC-135 
equipped with a laser. A new 
high-power, gas-dynamic laser, 
built by the Pratt & Whitney Division 
of United Technologies, is being 
tested on the plane at the Air Force 
laser test facility at Kirtland AFB, 
N. M. The new laser is being inte
grated with an improved Hughes 
pointing-and-tracking system. 
Tests with an earlier low-power, 
electric-discharge carbon dioxide 
laser proved that a laser beam in a 
flying aircraft is not seriously de
graded as it passes through the 
airstream, and that the laser system 
can operate under normal flight vi
bration. 

Air Force scientists have de
veloped a plan for a ground-based, 
high-energy laser weapon for an
tisatellite research, and have pro
posed to begin its construction in 
FY '83. The laser would be an ad
vanced model of present deuterium 
fluoride chemical lasers that have 
shot down antitank missiles. Under 
the proposed plans, after the 
technology of the new laser is 
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proven in tests, a second laser 
could be constructed, and the two 
used to examine the technology of 
shooting down objects in space. 

The Air Force also has con
tracted with Rockwell lnternation
al's Rocketdyne Division to deliver 
Sigma, a chemical laser, for testing 
this year. 

For the Army, TRW is building an 
advanced laser using nitrogen tri
f I uo ride rather than deuterium 
fluoride . 

The Navy is preparing for a series 
of laser tests this year at the new 
Defense High Energy Laser Na
tional Test Range at the White 
Sands Missile Range. 

The Defense Advanced Re
search Projects Agency is funding 
research by the Lincoln Laboratory 
on carbon dioxide lasers that would 
use lasers to both track and destroy 
targets in a so-called "closed
loop." Present lasers use an 
"open-loop" system that exploits 
infrared sensor technology for 
tracking and limits the laser to "kill" 
miss ions. 

Future Research 
Dr. Davis says the Defense De

partment plans to spend $1 billion 
on high-energy laser technology 
between now and 1985. Some 
$1 .27 billion was spent on laser 
technology through FY '79. Future 
funding for particle-beam research 

has not been publicly released. De
fense officials say it is expected to 
total at least $300 million over the 
next five years. 

The upward trend in funding is 
expected to increase competition 
in the directed-energy field. Pres
ent leaders in the field include 
United Technologies, TRW Sys
tems, Avco Corp., Rockwell Inter
national, and Bell Aerospace . 
Energy scientists say the history of 
directed-energy research has been 
that new leaders quickly move to 
the front as new technologies are 
developed. 

Within the scientific community, 
however, many experts believe di
rected-energy weapons are a long 
way off, and may never be practi
cal. Propagating particle beams 
long distances through the atmo
sphere and the effect of clouds and 
dust on laser beams are some of the 
problems that continue to vex re-
searchers. • 

A Massachusetts Institute of 
Technology report recently con
cluded that charged-particle-beam 
weapons "do not appear to be ap
preciably more imminent than 
when they were first fictionally 
placed in the hands of Buck Rog
ers. " 

Dr. Anthony DeMaria, manager of 
the Electromagnetic and Physics 
Laboratory of United Technologies, 
and one of the nation's foremost 
laser experts, says the science of 
lasers and particle beams is 
known, but many engineering prob
lems remain. "If someone wants to 
build a laser weapon, it could be 
done; the question is whether it 
would be small and efficient 
enough to be practical." Dr. De
Maria says energy weapons can be 
expected to face continued opposi
tion from scientists on cost
effectiveness and other grounds. 

But within the government, a 
consensus has been reached that 
this field must be explored, and that 
it should be a growing area of re
search and government spending. 
In the words of Dr. Davis : "Direct
ed-energy technology, if proven to 
be technically feasible for weapons 
applications, could restore the bal
ance between strategic defensive 
and offensive forces." ■ 
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THE ELECTRONIC AIR FORCE' 

·Avionics: The 
Road Ahead 
The task of improving avionics, under the pressures of 
financial restraints and the speed of technological 
advances, demands an even stronger partnership 
between the Air Force and Industry. 

BY COL. ROBERTS. ZIERNICKI, USAF (RET.) 

C OPING with the challenges 
and complexities of modern 

avionics, or electronics for aircraft, 
has dominated the thinking and 
demanded the best efforts of the Air 
Force's technical people and man
agers over the last few years. The 
effort has been worth it. 

Substantial changes have been 
made in the way we now do busi
ness in the avionics world. New 
policies have been implemented. 
New mechanisms for planning, 
communicating, and controlling 
have been established. Perhaps 
most important, a new appreciation 
and awareness have developed of 
the need to consider avionics ac
quisition and support from a 
force-wide and life-cycle perspec
tive. The Commander of Air Force 
Systems Command, Gen . Alton 
Slay, established the groundwork 
for these initiatives in his article, 
"An Air Force Avionics Policy," 
published in the July 1977 issue of 
AIR FORCE Magazine. 

Yet, the game is not over. Policy 
statements and managerial initia
tives alone are not enough to deal 
completely with a technically 
sophisticated area like avionics, 
which involves large segments of 
the industrial and Air Force techni
cal communities. • 

I believe it is now time to examine 
the technical issues in more 
depth-to see if it is truly sensible 
for the Air Force to express its tech
nical requirements, particularly 
with regard to avian ics stan
dardization, even more explicitly 
than it has in the past. Can we bui Id 
on the progress achieved in the last 
few years by extending our stan-
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dardization policies more deeply 
into avionics system design? 

The range of answers to this 
question can have vast budgetary 
implications and can touch on fun
damental questions of the roles and 
missions of public vs. private sec
tors of the avionics business. Some 
of the most difficult and contentious 
avionics issues facing both gov
ernment and industry relate to the 
design and architecture of avionics 
systems and the extent to which 
each sector should participate in 
the technical issues relating to avi
onics integration . 

The Main Influences 
One of the principal trends in 

avio.nics has been, and continues 
to be, the shift from analog to 
digital electronics stimulated by 
the rapid growth of solid-state 
microelectronics and its general 
commercial availability . Applica
tions have progressed from replac
ing "conventional" analog compo
nents such as vacuum tubes with 
solid-state equivalents , to replac
ing functions with solid-state logic 
arrays, and finally to total im
plementation of system functions 
by solid-state, integrated circuits, 
including full computer processing 
capability . 

Anotherdominanttrend has been 
to integrated systems architecture 
where digital subsystems are 
closely coupled under software 
control, exchanging digital data to 
perform a total weapon system 
function. 

These trends have greatly in
creased the performance and ca
pabilities of our weapon systems, 

although at the cost of increased 
system complexity. The gains we 
have achieved by the use of high
density solid-state microelec
tronics include improved system 
performance, decreased weight 
and volume, lower power consump
tion, increased reliability, and 
lower cost per function . However, 
these gains have been offset to 
some degree by penalties we now 
have to pay in longer and more 
complex system integration pro
grams, software design and man
agement , and generally more 
sophisticated logistical support. A 
relatively recent concern is the 
short " lifetime" of many microelec
tronic products, as technology con
tinues to evolve rapidly and com
panies move on to broader, more 
profitable markets. A five-year 
product life cycle is not very com
patible with a twenty-five-year 
weapon system life cycle . 

The Issues 
Most people will admit that avi

onics systems using modern mi
c roe I ect ron i cs and real-time 
software carry their own unique 
class of problems. But system de
signers resist any attempt by the 
customer to specify system charac
teristics beyond a statement of.re
quired performance. That is why 
there has been some rocky going 
as we cautiously implemented a 
number of standardization con
cepts and actual standards. How
ever, there has been steady prog
ress . 

Progress has been fastest and 
easiest when we have stayed in the 
domain of interface standards. Our 
understanding and use of these 
standards is moving through a 
series of discrete phases. 

The implementation of the MIL
STD-1553 family of multiplex bus 
standards, as a first phase, appar
ently is becoming a success story. 
Major weapon system designs like 
the F-16 and the F-111 AIE and in
dividual subsystem designs like 
the Global Positioning System 
(GPS) and the USAF standard Iner
tial Navigation System (which itself 
uses an interface standard con
cept, called Form, Fit, and Function 
standardization) broadly use this 
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standard definition of multiplex 
signal interfaces and protocols. 
Even cross-service standardization 
is occurring, through the Navy's 
commitment to MIL-STD-1553 on 
its F-18 program and the Army's 
use in helicopter fire-control sys
tems. 

In the second phase, we are now 
implementing even more interfac
ing types of standards, such as the 
MIL-STD-1750 Instruction Set for 
avionics computers and the J-73 
Higher Order Language (HOL), 
specified by MIL-STD-1589A, for 
avionics Operational Flight Pro
grams (OFP). Note that these are 
not "pure" interface stardards, but 
begin to impinge on the area of 
system architecture, in both a 
hardware and software sense. Simi
lar efforts are going on in the area of 
microprocessors, an especially ur
gent task, since these devices will 
be so pervasive in all our systems 
in the near future. 

But the fur really starts to fly when 
we move out of the area of simple 
interface standards into the murky 
world of system Integration-when 
we talk 11ul urily of system Inter
faces, but of system topology. In
cluded in this third phase of system 
architectural considerations are 
such concepts as mandating a total 
system design concept, developed 
by the USAF Digital Avionics Infor
mation System (DAIS); furnishing 
actual system software, such as the 
DAIS Executive, as Government
Furnished Equipment (GFE); and 
mandating that contractors dem
onstrate their system designs, at 
various evolutionary stages, on 
government-owned system en
gineering facilities/hot benches, 
"playing" against government
owned and installed system simu
lation and emulation models. 

Are we moving too far in this last 
phase? Is the Air Force injecting it
self too deeply into the design pro
cess and interfering instead of 
guiding? Certainly, an approach 
outlined in the previous paragraph 
raises the following questions and 
issues in the minds of some indus
try people: 

• Is this resurrecting the "arse
nal" concept, where the Air Force 
does the total in-house design, as it 
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did in the pre-digital (PD) era? 
• Is the Air Force trying to put 

contractors out of business? 
• Is it suggesting that Air Force 

engineers are smarter than industry 
engineers? 

• Is the Air Force going to con
strain me so badly that I can't do my 
usual superior, innovative, efficient 
design work? 

• Why don't you just tell us what 
you want and we'I I bui Id it for you? 

• What about higher costs? 
• Aren't you stifling technology? 
• I won't accept Total System 

Performance Responsibility any• 
more. 

These issues reflect legitimate 
concerns. They must be due to 
misunderstanding Air Force intent, 
to a particular perspective, to out
right misinformation. Or, they may 
be right! In any event, these issues 
must be addressed. Perhaps the 
best way is to accurately describe 
the approach and its rationale . 

Avionics "Alligators" 
Most everyone is familiar with the 

analogy of "swatting at gnats while 
the alligator Is about to eat you up." 
The alligators in the avionics case 
are: 

• High development, acquisi
tion, and support costs. 

• Long development times, typi
cally seven to nine years. 

• Post-deployment reliability 
and maintenance-still generally 
poor. 

• A history of change over the life 
cycle of an airplane. 

• A l'tmited budget, and con
tinued pressure to reduce the 
budget. 

• A developing critical shortage 
in technical people-engineers, 
maintenance technicians, com
puter programmers. 

• "Computational plenty" from 
generally more powerful and avail
ab I e microcomputers that 
threatens to swamp the Air Force 
with software. 

• An increasingly more capable 
and technically sophisticated 
enemy. 

We cannot afford the luxury of 
gnat-swatting, while alligators of 
those magnitudes exist. Further
more, our antialligator strategy bet-

ter be pretty broad and flexible to 
be effective on several fronts, since 
the cha I Ieng es I've just enumerated 
constitute just as serious a threat 
to our continued technological 
sLJ_periority as enemy action . 
Budget cuts can kill too! What do 
these threats and hostile environ
ments mean to the technical as
pects of avionics standards and ar
chitectures that we're discussing 
here? 

• A history of avionics change 
over the life cycle of an airplane, 
due to technological pressures 
and/or operational requirements 
pressures, demands that avionics 
architectures be flexible. Flexibility 
may imply the heavy use of modu
larity concepts and clearly defined 
system interfaces that allow system 
upgrade without massive perturba
tion of the logistics system. 

• High costs, budget con
straints, and I imited personnel 
availability dictate concepts like 
reusable hardware and software, 
avoiding the costs associated with 
"reinventing the wheel." If an avion
ics architecture can support the 
use of previously developed, satis
factory components I ike standard 
subsystems or standard software 
modules, item development time 
can be reduced by minimizing the 
number of completely new compo
nents and integrating those with the 
standards. 

• The continued influx of digital 
systems into the Air Force inven
tory, compounded by the mi
croprocessor explosion and the 
developing critical shortage of 
qualified software people, dictate 
the need for a focus on stan
dardized software support con
cepts to minimize the capital in
vestment required at our five Air 
Logistics Centers as well as 
minimizing the training needed to 
qualify support people on new 
software programs. 

• None of us is satisfied with the 
performance, cost, or reliability of 
the bulk of our current avionics. The 
required improvements will princi
pally come from tech(lology; there
fore, our standardization approach 
must not stifle this needed 
technological evolution, but should 
provide a framework of stan-
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dardized interfaces that can sup
port an occasional injection of new 
technology-again without neces
sitating a massive change in sys
tem support. 

One point needs to be reem
phasized because it is so important 
and because it's so typical of the 
problem facing us. I've mentioned 
two factors that can drive the evo
lutionary process in avionics-a 
history of changing requirements 
and technological evolution . 

When the system is initially 
fielded, at year O in its operational 
life, an aircraft may have a rela
tive ly simple mission, with a rela
tively simple avionics suite com
prising a dual multiplex bus, a 
single processor, and a few sen
sors and controls and displays on 
the bus. Within five years or so, we 
discover just how useful the 
airplane is and decide to augment 
the avionics suite with new sensors 
I ike FLIRS and radars and a new 
computer to take up the new appl i
cations workload. By year ten , 
those wonderful promises by the 
labs have materialized. An exam
ple might be an integrated com
munications-navigation system or 
a software-reconfigurable inte
grated display set. Or perhaps 
some new concepts of system ar
chitecture and topology have sur
faced , like hierarchical multiple 
buses. Again, extensive software 
modifications result, hopefully in 
an upward compatible fashion. 

Finally , quite late in the life cycle, 
a total system upgrade may be 
needed , either because of totally 
new operational roles and missions 
for the airplane or because new 
technology offers massive im
provements. This may result in to
tally new architectural concepts 
like peer-coupled distributed mul
tiprocessing systems . This evo
lutionary scenario emphasizes the 
fact that attention to front-end ar
chitecture is extremely important if 
the natural force of evolution is not 
to cause chaos in the logistics 
community . 

The Approach 
I believe that the goal of USAF

wide flexible, modular, reusable 
avionics and support systems can 
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be attained by adhering basically 
to two operating principles. First, in 
the eventual support of these sys
tems, it should make no difference 
to the Air Force what vendor 
supplies our avionics systems . 
Second, the array of facilities in
volved in the development, test, 
and support of avionics should be 
fundamentally compatible in its 
hardware and software interfaces. 
Let us examine these points further. 

The Facilities 
Figure 1 shows the array of avi

onics facilities generally in use by 
industry and the Air Force. The rea
sons I have categorized them into 
"Labs" and "Programs" will be ap
parent shortly. A spectrum of 
facilities is shown, basically pro
ceeding from research-oriented 
faci I ities on the left to application
oriented facilities on the right. To 
dispose of the acronym problem, 
let me give you a few definitions : 

DAIS/ASATI are the Air Force 
programs at the Avionics Labora
tory, the Digital Avionics Informa
tion System (DAIS) and its follow
on, the Advanced Systems Avi
onics Technology Integration 
(ASATI) program. The Systems En
gineering Avionics Facility (SEA
FAC) at the Aeronautical Systems 
Division (ASD) is an early and lim
ited approach to a systems avi-

onics facility by the engineering , 
as opposed to the scientific, com
munity at Wright-Patterson AFB. 

The Integrated Digital Avionics 
(IDA) program is a fully funded 
program to put ASD into the sys
tems avionics business on a full 
scale, which I'll discuss shortly. 
The Integrated Facility for Avionics 
Systems Test (IFAST) is an emerg
ing integrated test concept at Ed
wards AFB, Calif., where the bulk of 
our development testing and 
evaluation is performed. Avionics 
Integrated Support Facilities 
(AISFs) are the facilities being de
veloped by AFLC at all of their 
major Air Logistics Centers (ALCs), 
one of the first being the F-16 AISF 
at Ogden ALC, Utah . 

Recently, I have had the oppor
tunity to review the avionics de
velopment approaches and fa
cilities of many of our major avi
onics suppliers, including Boeing, 
General Dynamics , McDonnell 
Douglas (MacAir and Douglas), 
TRW, Lockheed, and Northrop . 
Much of what follows constitutes a 
composite view of those com
panies ' processes. 

On the contractor side , Inte
grated Test Beds (ITBs), some
times called Dynamic Test Stations 
(DTSs) are used in early avionics 
definition efforts. Major avionics in
tegration tasks are carried out in 

FIGURE 1 
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facilities called Avionics Integra
tion Laboratories (Alls) or Systems 
Integration Laboratories (Slls) . Fi 
nally, Iron Birds describes full
scale ground mockups of total 
aircraft configurations , where 
perhaps integration of avionics sys
tems with flight-control systems 
occurs. 

The basic architecture of all of 
these facilities is quite similar. A 
total avionics suite can be de
veloped, tested , or supported in 
such a fac ility, either in a simulated 
form or in varying degrees employ
ing "real" equipment. Early sys
tems definition work may well in-

valve only simulations and emula
tions of both the hardware and 
software. Later, prototype hardware 
may be integrated , operat ing 
against various environmental 
models, hosted in the main fac ility 
computer. 

Later still , actual production 
hardware is introduced and inte
grated 6n the Hot Bench in rigorous 
detail with other aircraft subsys
tems , w ith ope rational modes 
being tested in the cockpit mock
up. The role of these fac ilities will 
become even clearer as we exam
ine the contractor development 
process. This same type of fac ility 

FIGURE 2: CHARACTERISTICS 
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and motion-based simulators are in 
constant use by the competitors for 
major new programs to test out new 
weapon delivery and crew inter
face concepts, and are often used 
to check out mode logic, while the 
simulator puts the crew through a 
variety of simulated flight profiles. 
The latest techniques include full 
"head-up" and "head-down" simu
lations simultaneously for two
place concepts. Plans are under 
way to integrate actual flight 
software into the simulator opera
tion as a further check of mode tim
ing and logic. 

Reca1·1 i ng that these faci I ities can 
have either a research role or a 
program-oriented role, let us exam
ine the implications of these dif
ferent roles. Figure 2 lists the 
characteristics most widely at
tached to these two classes of 
facilities. One main point to be rec
ognized is that many of the charac
teristics seem to be mutually ex
clusive, so that it is rare to see one 
facility serving both roles. This fact 
is reflected in a very real division, 
both within industry and the Air 
Force. It is also indicative of why we 
have had difficulty in transitioning 
products out of our laboratory
sponsored DAIS program, directly 
to aircraft acquisition programs. 
This is why we have been trying for 
so long to define a USAF program
oriented avionics facility-now 
cal led the SEAFAC/IDA pro
gram-that can correlate better 
with the contractor 's program 
facilities. 

Figure 3 shows how the products 
of an optimum collection of gov
ernment-industry avionics facilities 
might flow. Note the emphasis 
placed on feedback from the test 
and support phases to the system 
definition phase, as well as the con
tiguous position of the USAF pro
gram-oriented facilities to the con
tractor's program facilities . 

The Industrial Avionics Process 
The question might reasonably 

be asked, "Is the foregoing de
scription of interrelated govern
ment-industry facilities realistic 
and attainable?" Let us attempt to 
answer this question by examining 
the industrial avionics develop
ment process more deeply. 

Figure 4 shows what I believe is a 
generally universal approach used 
by al I of the major avionics contrac
tors. An interactive requirement 
analysis starts the process off and 
provides the fundamental front end 
of the system definition. From the 
requirements analysis, which is 
based on the roles and mission of 
the weapon system, progress is to a 
preliminary design definition that 
usually involves heavy use of simu
lation and emulation. The process 
to this point is aimed at producing a 
Part I specification. The analytical 
validation phase then produces 
mathematical and software models 
of the ultimate system which can 
now be demonstrated on dynamic 
test stations. Next, actual system 
hardware and software beg in to 
appear and to be installed in Hot 

" ... we are now seeing a 
large requirement for 
diagnostic flights If an 
on-site ground-based 

capability Is not 
provided. IFAST will 
provide that on-site 

capability, managed by 
the Air Force, but 
operated during 

program test by Joint 
contractor-Air Force 

teams." 

Benches and cockpit simulations 
with aircraft flight test and the ex
tensive feedback of test data to the 
development facilities as final 
steps before freezing the configura
tion for production. 

Figure 5 expands the front end of 
the development process, leading 
to the generation of the Part I 
specification . This activity is 

FIGURE 4: CONTRACTOR AVIONICS DEVELOPMENT PROCESS 
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characterized by continuous, itera
tive tradeoff analyses designed to 
define a properly allocated set of 
avionics functions that eventually 
can be realized in hardware and 
software. • 

Figure 6 shows in more detail the 
steps following generation of the 
Part I specification. Now "make or 
buy" decisions are made for the 
subsystem hardware. First integra-

tion activities involve hardware 
emulations working with dynamic 
environmental models. The Opera
tional Flight Program (OFP) genera
tion is now entering its design
code-test phase, generally struc- • 
tured in discrete software modules. 
As the modules are linked, the re
sulting executive and application 
program replaces the FORTRAN 
validation programs in driving the 

integrated Hot Bench. The integra
tion facility may be quite distrib
uted at this point, with complex 
subsystems, such as fire-control 
radars in roofhouse facilities, re
mote ly connected to the Hot Bench. 
The decision to proceed directly to 
the aircraft from the integration 
facility or to make an intermediate 
stop in a full-scale cockp it mockup 
or Iron Bird is variable from com-

FIGURE 5: CONTRACTOR AVIONICS DEFINITION 
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pany to company and depends on 
the corporate design philosophy. 

Now let us overlay the Air Force 
facilities to clarify their function 
(Figure 7). Recall that in Figure 3, 
we speculated on how the products 
of the various facilities would inter
relate. Here we show how the Air 
Force-owned laboratory, program 
development, test, and support 
facilities correlate with the key de
velopment steps and faci I ities of 
the contractors. The Deputy for Avi
onics Control uses the Air Force 
facilities as its technical resource 

' to ensure that hardwarei software 
standards and architectural con
cepts are properly generated, en
forced, and accepted by industry 
throughout the avionics life cycle. 
The collection of faci I ities must be 
treated as a whole. Even though 
each faci lity has a different orienta
tion, such as development, test, or 
support, all facilities must share a 
common baseline architecture and 
support structure, such as simula
tion models and software tools. 
Again, it must be emphasized that 
government facilities do not 
supplant contractor facilities , but 
complement and form a baseline 

. . 

for them . An example may illustrate 
this point. 

Figure 8 shows how the !FAST 
facility would interact with the con
tractor during DT&E/IOT&E testing . 
The primary mode of testing is still 
flight test. Flight testing will surface 
various classes of problems, many 
design-related. Without an !FAST, 
the contractor must bui Id up a 
comparable facility on-site, or re-

Prior to his retirement on June 30, 
1979, Col. Robert S. Ziernicki was 
Assistant DCS /Plans and Programs for 
System Integration and Architecture at 
Hq., Air Force Systems Command. 
Earlier assignments included Chief of 
the Avionics Division, DCSIR&D at Air 
Force Headquarters, command of an 
avionics maintenance squadron in 
Southeast Asia , and a variety of 
engineering and crew duty 
assignments in SAC and PACAF. 
Colonel Ziernicki, who holds a 
doctorate in solid-state applied 
physics, has joined Honeywell 
Avionics Division , Clearwater, Fla., as 
Director of Guidance and Navigation. 

turn the system to the home plant. 
This is an extremely costly and 
time-consuming process at best. 
Additionally, we are now seeing a 
large requirement for diagnostic 
flights if an on-site ground-based 
capability is not provided. !FAST 
will provide that on-site capability, 
managed by the Air Force, but op
erated during program test by joint 
contractor-Air Force teams. Note 

FIGURE 7: USAF INTERACTION WITH CONTRACTOR PROCESS 
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that the redevelopment activities 
sti 11 occur at the contractor's faci I ity 
where the primary design expertise 
is resident, but better defin ition of 
test-generated problems should 
occur with considerably fewer 
diagnostic-only test flights being 
required . 

Of course, all blessings are 
mixed . Managers of government 
avionics facilities must be con
stantly concerned with keeping up 
to date, preventing a logjam from 
developing, avoid ing bureaucratic 
roadblocks , maintaining access to 
all essential information, and es
tablishing priorities . Generally, 
aircraft development programs run 

on quite a fast track, once under 
contract. We could further comp/ i
cate and extend an already com
plicated process if we do not take 
great care. But I remind you of the 
al I igators mentioned earlier that 
demand we take this problem on . 
Good will and promises will not 
cope with those alligators-only 
hard, disciplined systems en
gineering concepts will . 

The concerns I isted above can 
be overcome with good manage
ment and planning . This will be one 
of the principal tasks of the Deputy 
for Avionics Control. Yet, it will 
happen only with the full coopera
tion and support of both the indus-

FIGURE 8 

trial and Air Force avionics com
munities. The framework is here. 
The policy support is here. The 
budgetary support is here. Now the 
people must make it work. 

Let me suggest one way that the 
Air Force and industry could work 
the problem jointly. By now, you 
probably have concluded that one 
of the more critical Air Force pro
grams is /DA, since this seems to 
correlate most closely with the in
dustrial system definition and inte
gration processes. Figure 9 shows 
one possible scenario of how /DA 
might evolve. The key elements of 
avionics architecture could be par
titioned out to the largest aircraft 
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"The prosecution of these 
technical strategies ... 

will demand a stronger 
Air Force-industry 

partnership than ever 
before." 

prime manufacturers as manager, 
all operating under a knowledge
able system supervisor. As the re
sulting government facility evolves, 
similar evolution occurs atthe con
tractor facilities. Perhaps the com
panies identified here are not quite 
properly aligned in this example, 
but I believe the principle is cor
rect. /DA must involve substantial, 
long-term participation and com
mitment by industry as partners 
with the Air Force, or the IDA role 
will soon become ineffective. 

In Summary 
I have tried to give a fairly com

plete description of where we nave 
come and where we are going in 
avionics. Our future direction 
seems to be more technically ori
ented than strictly managerial. Al
though we have established a 
sound foundation of policy, di
rectives , and organizations, a fun
damental technical thrust must be 
maintained if we are to be success
ful. The key element in the technical 
thrust is a more capable Air Force 
systems engineering capability 
that can interact more effectively 
with the industrial avionics de
velopment process. Attaining this 
systems engineering capabi I ity 
will require facility investment. 
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The principal role of this new 
capability is to serve as a single, 
but dynamic, point of reference 
where all current avionics hard
ware, software, and architectural 
standards are implemented, test
ed, evaluated, and supported to 
validate their use in operational 
weapon system acquisition pro
grams. A properly oriented facility 
can also substantially aid the tech
no I og y transition process by 
providing an easily accessible 
program-oriented environment to 
laboratory products . A dynamic 
implementation of standard 
hardware, software, and system ar
chitecture can form a baseline that 
can be used from program to pro
gram, yet allow the contractors to 
do what they do best-innovate, 
trade-off, and design for produc
tion. A jointly operated facility can 
establish certain architectural 
standards that should be immune 

-, 

to tradeoffs because they support a 
larger, force-wide maintenance of a 
common support base. Finally, the 
operation, maintenance, and ap
plication of capable systems en
gineering facilities can become an 
invaluable tool in increasing the 
technical competence of its opera
tors. There is nothing like assign
ment of technical responsibility to 
motivate and technically mature an 
engineer, whether he be employed 
by the government or by the indus
try. 

The objectives are clear. The 
supporting strategies now seem to 
be technical in nature as well as 
managerial. The prosecution of 
these technical strategies, through 
the evolutionary development of a 
more effective Air Force avionics 
system engineering capability, will 
demand a stronger Air Force
industry partnership than ever be
fore. ■ 

FIGURE 9 
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MANAGING THE COURSE OF CHANGE 

CHANGING THE COURSE OF MANAGEMENT 

It is imperative that if the nation's 

command/ control/ communications 
systems (and the intelligence that informs 
them) are to do their jobs, they must 
endure as long as the centers and 
facilities they support. Endure what? 
Endure all credible threats to their 

ENDURING 
(3 

mission and survival so that the right 
people continue to [TAt thP. ricrht 
mformation in the right form at the right 
time .. . all the time. 

BDM helps make it happen. We pursue 

C3 projects for all sectors of the defense 
communications community .. . looking 
for new ways to enhance European 
Defense Communications, strengthen 
SACDIN survivability, design Adaptive 
Communications Control and self-healing 

systems, and solve C3 problems at every 
level from national policy to tactical 
operations. Including the shape of post-
1985 communications systems 
architecture. 

BDM understands both the concepts and 
requirements of enduring C3 . Call on us. 
The BDM Corporation, 7915 Jones 
Branch Drive, McLean, Virginia 22102. 
Attn: 6C6. (703) 821-5000. 

m 
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THE ELECTRONIC AIR FORCE 

Electronic 
Warfare 
Initiatives 
A wide range of recent innovations in hardware, software, 
planning, and management has led to EW systems that 
a.re more reliable, maintainable, standardized, and 
carefully Integrated with the total avionics package. 

BY LT. GEN. LAWRENCE A. SKANTZE, USAF 
COMMANDER, AERONAUTICAL SYSTEMS DIVISION, AFSC 

THE BIRTH of electronic warfare 
is obscure, but it is known that 

, during May 1916, the Royal Navy's 
Admiral Sir Henry Jackson used 

; coastal radio direction finders 
under Admiralty supervision to 
detect movement of the German 
fleet. Although changes in the ap
parent direction of arrival of the 
German radio signals wer.e very 
small , Sir Henry used this informa
tion to direct the British fleet 
against the enemy. 

Electronic warfare (EW) made 
dramatic strides in the inter-war 
years, and by World War 11, the Bat
tle of the Beams was in full swing. 
Advances continued after the war, 
and by the time of the Vietnam con
flict, sophisticated, highly spe
cialized electronic warfare equip
ment and techniques were in daily 
use. Today, electronic warfare is 
one of the most critical challenges 
facing our strategic .and tactical 
forces. 

The textbooks define electronic 
warfare as encompassing the use 
of electromagnetic energy to de
termine, exploit, reduce, or prevent 
hostile employment of the elec
tromagnetic spectrum, and those 
actions that permit its use by 
friendly forces . EW is now a major 
factor in military operations and 
cuts across the whole range of air 
warfare . Within the overal I purview 
of EW are systems and subsystems 
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directly integrated into offensive 
and defensive aircraft, as well as 
unique EW capabilities installed in 
specifically configured electronic 
warfare aircraft. 

EW can be divided into three 
major categories . The first, often 
referred to as electronic warfare 
support measures (ESM), involves 
intel I igence-gathering, including 
electronic intelligence (ELINT) and 
communications i ntel Ii gence 
(COMINT). While ESM may be used 
prior to the start of a conflict, the 
second category, electronic coun
termeasures (ECM), supports 
friendly forces during hostilities 
and is composed of actions taken 
to prevent or reduce an enemy's 
use of the electromagnetic spec
trum. Electronic counter-counter
measures (ECCM), the third major 
category, includes any action taken 
to ensure that friendly electro
magnetic systems operate effec
tively despite an enemy's use of 
ECM. 

Within the Air Force, the respon
si bi I ity for developing new EW 
equipment lies primarily with Air 
Force Systems Command's 
Aeronautical Systems Division 
(ASD) at Wright-Patterson AFB, 
Ohio. Throughout ASD, EW re
search and development work is 
under way, but the prime responsi
bility for developing new sophisti
cated EW equipment lies with the 

Electronic Warfare Systems Pro
gram Office of the Deputy for 
Aeronautical Equipment. 

It may be useful to look back at 
where we have been and to de
scribe some of our accomplish
ments in this critical area. In the 
July 1976 issue of AIR FORCE 
Magazine, Senior Editor Edgar Ul
samer reported on many EW 
achievements and on plans for de
veloping more advanced EW ca
pabi I iti es. The majority of those 
plans have been fulfilled, and many 
new EW systems are now in full
scale production or in the active in
ventory. It now seems appropriate 
to report on some of the major EW 
programs and to provide a brief 
road map of where we are going . 

Some Hardware Milestones 
The F-4G "Wild Weasel" aircraft 

is now in the inventory. It will detect, 
identify, locate, and suppress or 
destroy enemy electromagnetic 
emitters. The F-4G is a basic F-4E 
airframe modified with the AN/ 
APR-38 receiver. Current plans call 
for a fleet of 116 aircraft with a total 
program cost of approximately 
$365 million. F-4G improvements 
are continuing, including an en
hancement program to study 
APR-38 computer memory expan
sion and threat update improve
ment. The AGM-88 high-speed an
tiradiation missile (HARM) is cur
rently undergoing compatibility 
flight testing with the Weasel, and 
the initial launch test program has 
been progressing smoothly. The 
combined F-4G/AGM-88 weapon 
system presents a formidable 
defensive/offensive EW capability. 

The Wild Weasel's first cousin in 
the information-gathering role is 
the Tactical Electronic Reconnais
sance (TEREC) system, scheduled 
for first production delivery in the 
latter part of 1979. TEREC, a mod
ification of the RF-4C, will locate 
and identify emitters for both 
peacetime and wartime ELINT. In
formation is data-linked to ground 
stations where it is used to provide 
tactical air commanders with real
time intelligence about hostile 
radar systems. The TEREC aircraft 
can provide this information from 
either a standoff position or while 

n 
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THE ELECTRONIC AIR FORCE 
penetrating with the strike force. All 
data that is not data-Ii nked to the 
ground is recorded on tape during 
the mission and analyzed, using 
sophisticated ground processors, 
after the aircraft has landed. This 
data, providing such information as 
emitter operating characteri sties 
and locations, is used by the 
ground commander for updating 
his Electronic Order of Battle. The 
TEREC aircraft will begin field tests 
in late 1979 with eighteen aircraft 
scheduled for modification. 

One of the major milestones in 
EW during the last few years was 
demonstration of the AN/ ALQ-131 
ECM jammer pod's high reliability 
and maintainability. Through a joint 
Air Force/contractor team, experi
enced ECM pod maintenance 

.. .... , ··- .. 

r)i 
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technicians participated directly in 
the day-to-day design of the diag
nostic software u~ed to check out 
the ALQ-131 in the field shop. The 
result is a checkout system that not 
only is highly flexible for the expe
rienced maintenance technician, 
but will semiautomatically lead 
less-experienced technicians 
through the procedures necessary 
to diagnose and maintain the 
ALQ-131. 

The net effort is an ECM pod with 
a calculated operational availabil
ity greater than ninety percent. The 
168 ALQ-131 systems already or
dered are going to the Tactical Air 
Command. The ALQ-131, repre
sentative of the new generation of 
rapidly programmable ECM sys
tems, has growth capacity in the 

-----

The ALE-40 countermeasures dispenser (above) can carry both chaff and flares to counter 
radar and infrared seekers. A modular addition to the ALQ-131 pod is being developed for 
the EF-111 (right) to provide surveillance radar support jamming. 
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area of power management, an 
ability to direct the system's energy 
to the most immediate threat. Re
cently we completed a series of 
ALQ-131 flight tests that included 
an installed receiver/processor to 
test and refine this capability. 

Managing the Software Problem 
Software continues to be one of 

the Air Force's largest single in
vestments for such systems as the 
ALQ-131 that are controlled by 
computers or processors. Because 
of the complexity of most EW 
software and the "configuration 
control" problems associated with 
maintaining and reprogramming it, 
tens of millions of dollars are at 
stake each year. 

A major problem has been the 
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sheer magnitude of EW computer 
reprogramming required by current 
and anticipated enemy threat 
changes. In order to meet this 
challenge, the Air Force has de
veloped the Electronic Warfare In
tegrated Reprogramming Concept 
(EWIRC). The ultimate objective is 
to provide the Air Force with a clear 
and comprehensive picture of the 
entire reprogramming process, in
cluding identification of threat 
changes, impact analyses, opera
tional decisions, software en
gineering, and combat aircraft up
grade in the field. Such a picture 
helps not only to ensure a well
integrated EW capability but also to 
explain the need for funds and 
manpower required for EW re
programming. EWIRC will provide 
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clear lines of responsibility in order 
to avoid both gaps and overlaps. 

Recently, an Electronics Warfare 
Avionics Integrated Support Faci I
ity (EWAISF) was established at 
Warner Robins Air Logistics Center 
in Georgia. The EWAISF provides 
Air Force-wide configuration con
trol for some twenty EW systems 
with an increasing workload ex
pected in the immediate future. The 
facility is staffed by 135 engineers 
and technicians and 130 item man
agers and logisticians working 
closely with the user commands. 
The organization will move to a new 
facility in November 1979. 

Warning and Dispenser Systems 
Significant advances also have 

been made in the area of threat-

warning systems, including both in
frared and radar warning devices. 
During December 1978, the Air 
Force awarded a production con
tract to the Westinghouse Electric 
Corp . for B-52G/H tail warning sets 
(TWS) , the AN/ ALQ-153. Th is con
tract was the culmination of a 
three-and-a-half-year development 
program that consisted of a com
petitive flyoff between competing 
designs. Although TWS develop
ment is continuing for F-15 and 
F/FB-111 aircraft, it is anticipated 
that commonality for the B-52, F-15, 
and F/FB-111 wi II exceed ninety 
percent. This will result in signifi
cant life-cycle cost savings in 
spares, intermediate and depot
level support equipment, technical 
orders, and training. The TWS also 
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uses a new maintenance concept 
that requires less intermediate
level support equipment than most 
current EW systems and will 
achieve savings in spares, mainte
nance costs, training, and transpor
tation as well as provide for a more 
efficient maintenance schedule. 

A prototype infrared warning re 
ceiver (IRWR) has been built under 
a competitive development pro
gram. ln this ini tial development. 
both the scanning and storing 
technologies are used. The sys
tems are currently being tested 
side-by-side in a competitive 
ground- and flight-test program . 
The IRWR is being developed for 
possible application to various Air 
Force cargo aircraft and helicop
ters. 

Several other projects are also 
under way to modernize the F/FB-
111 EW capabilities, including in
stallation of the ALR-62 radar warn
ing receivers and the ALQ-137 
jammer and replacing the AAR-34 
infrared (IR) tail warning system 
with the AN/ ALQ-153 pulse Dop
pler radar. The first ALR-62 opera
tional installation was made in 
November 1978. This improvement 
program is scheduled for comple
tion in early 1982. 

The ALR-62 is another example 
of the new generation of software 
reprogrammable ECM systems that 
can be rapidly changed to meet 
evolving EW threats . One of its not-

BO 

Lt. Gen. Lawrence A. Skantze, a 1952 
graduate of the US Naval Academy, is 
Cu111111c1.111..ier of the Aeronautical 
Systems Division of Air Force Systems 
Command. Subsequent to pilot 
training and a tour of duty with the 
90th Bomb Squadron in Korea, 
General Skantze's career has been 
largely in research and development. 
He has served as Director of System 
Engineering and Advanced Planning 
for the Air Force Manned Orbiting 
Laboratory Program, Deputy to the 
Commander of ASD for the SAAM 
program, Systems Program Director 
for the E-3 AWACS, and Deputy Chief 
of Staff for Systems at AFSC 
Headquarters . He has a master's 
degree in nuclear engineering from 
the Air Force Institute of Techn ology. 

able features is the alphanumeric 
display that provides an easier and 
more efficient interpretation of the 
displayed threat data. The ALQ-
137 jammer is also in production, 
with installation of the first F-111 
operational system planned for the 
latter part of 1979. This system will 
provide a substantially imp/'ovec.J 
countermeasures capability . 

The ALE-40 Countermeasures 
Dispenser System is being in
stalled in the F-4, F-16, A-7D, and 
A-10. Plans are a Isa being formu
lated to instal I the system in C-130 
aircraft. The ALE-40 uses a modular 
approach to maximize commonal
ity. Capable of carrying chaff and 
flare payloads, the system can 
counter both IR and radar seekers. 
The ALE-40 also has automatic 
modes for "tie-in" to threat warning 
systems such as the Doppler tail 
warning set or radar warning sys
tems. 

The MJU-10/B flare, commonly 
referred to as the 2 x 2. 5 flare, to be 
dispensed from the ALE-40, is 
completing development. This 
flare wil I be used to protect tactical 
aircraft with IR signatures too great 
for present flares . As now config
ured, six MJU-10/Bs will fit into an 
ALE-40, with each flare consisting 
of a cartridge case, end cap, flare 
pellet, and an ejection gas genera
tor (squib). The flare is presently 
undergoing qualification and 
safety testing. Environmental 

chamber testing and flight testing 
to measure the IR s,pectrum and 
other performance characteristics 
of the MJU-10/B are scheduled for 
June 1979through May 1980. Full
scale production is planned for FY 
'80. The MJU-10/B is being de
veloped under a competitive de
velopment effort. Upon completion 
of the flyoff between the competing 
contractors, the Air Force will de
cide on future production alterna
tives. 

The pyrophoric flare currently 
under development is designed to 
be used with the AN/ ALQ-153 and 
other threat warning receivers. This 
flammable fuel flare is a highly in
tense, rapid-igniting device that 
can be tailored to closely match the 
IR spectrum of various aircraft. A 
full-scale engineering develoiJ
ment contract for pyrophoric flares 
is scheduled to be released in early 
FY '80, with the first production buy 
planned for FY '82. 

Several ECM programs also are 
underway in the Electronic Warfare 
SPO. In support of the EF-111, an 
electronic warfa re jamming plat
form hAing developed by ASD's 
Deputy for Systems, a modular ad
dition to the ALQ-131 pod, is being 
investigated to provide surveil
lance radar support jamming and 
complementary support jamming 
_to the EF-111 aircraft. 

Planning and Management 
Initiatives 

What rJbout the future? Where are 
we heading? A number of new ini- , 
tiatives are under way that will have 
a dramatic effect on the EW com
munity. 

The July 1976 AIR FORCE Maga
zine article concluded that "the first 
order of business is to get away 
from the Southeast Asian war syn
drome of building EW systems in a 
hurry. Our emphasis now must be 
on reliability, maintainability, lower 
life-cycle costs, and standardiza
tion." Again, I think our report card 
looks good. Advances, many of 
them considered to be major, have 
been made. Today, EW is an inte
grated member of the total avionics 
package and not simply an addi
tion that comes along after the fact. 
A great deal of emphasis has been, 
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and will continue to be, expended 
to ensure that EW maintains this 
position . 

In September 1978, Air Force 
Regulation 800-28 went into effect. 
This regulation, entitled Air Force 
Policy on Avionics Acquisition and 
Support , establishes policy and 
assigns responsibility for acquiring 
and supporting all Air Force avi-
011ics components, equipment, 
and systems and their support 
suites, including those used in 
electronic warfare. This regulation 
ensures that assessment and deci
sions on avionics issues are made 
Air Force-wide. It applies to all Air 
Force organizations that manage, 
plan, identify, select, research, de
velop, test, produce, support, or 
modify avionics equipment during 
any phase of its life cycle. By inclu
sion in this process, electronic war
fare programs will substantially 
benefit from investigations and de
velopments geared to commonal
ity, interchangeability, standardi
zation, supportability, reliability, 
and interoperability. Improvements 
in these areas will greatly increase 
the availability of existing and 
proposed Air Force weapon sys
tems. 

AFR 800-28 institutionalized 
several items of major importance 
to EW. First, it established the Dep
uty for Avionics Control at ASD 
(ASD/AX). This deputate is now the 
single Air Force organization re
sponsible for focusing and control
ling all Air Force avionics. Manned 
with both Air Force Systems Com
mand and Air Force Logistics 
Command people, it will review all 
avionics programs, including EW, 
whether they are new starts or an 
avionics modification or update 
program. This centralized review 
will assure that new avionics pro
grams meet operational needs and 
ensure standardization whenever 
possible. 

The Deputy for Avionics Control 
is responsible for formulating and 
updating the USAF Avionics Master 
Plan, of which EW will be a major 
part. This plan will integrate all avi
onics planning, acquisition, mod
ification, and support with overal I 
mission and functional area plan
ning. The primary objective of the 
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plan is to provide cost-effective, 
time-phased avionics that meet 
the need of present and future 
aeronautical weapon systems. 

Continual updating of the plan is 
done in part through an annual Avi
onics Planning Conference di
rected by AFR 800-28. The purpose 
of this conference, participated in 
by both the Air Force users and de
velopers as well as the Army and 
Navy, is to exchange technical in
formation, to consider consolidat
ing requirements , and to discover 
opportunities for standardization. 

We have conducted two of these 
conferences, which included an 
EW subpanel that emphasized 
long-term EW planning. Findings of 
the conference are then included in 
an Avionics Planning Guidance 
Document that lists avionics de
velopment needs in order of prior
ity, based on near-term and far
term avionics requirements for the 
planned force structure. 

Under the initiatives established 
by the Commander of Air Force 
Systems Command, Gen. Alton 
Slay, AFSC has developed a new, 

The pyrophoric flare now under development (above) is a rapid-firing countermeasure that 
can be tailored to match the IR spectrum of various aircraft. The ANIALQ-131 jammer pod 
(below) is one of the new generation of rapidly reprogrammable ECM systems. It has great 
growth capacity in the area of power management. 
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"out-front" approach called Van
guard . Vanguard consists of a fam
ily of master plans, now totaling 
thirty, that provide innovative 
thinking for every major technical 
discipline of interest to the Air 
Force. Two of the thirty Vanguard 
areas deal with EW and include an 
Electronics Warfare Master Plan 
and a Defense Suppres$ion Master 
Plan. These two Vanguard master 
plans will be major EW planning 
vehicles for use by both the Air 
Force and industry. The results of 
Ltie AFSC Vanguard plans, in par
ticular the EW and Defense Sup
pression Plans; will provide an im
portant input to the USAF Avionics 
Master Plan established by AFR 
800-28 discussed above. We are 
devoting considerable effort to 
getting away from "the Southeast 
Asian syndrome of building EW 
systems in a hurry. " 

The using commands are also 
doing their part to advance EW by 
providing inputs to the USAF Avi 
onics Master Plan. The Tactical Air 
Command (TAC), for example, has 
been making significant strides to 
ensure that EW is receiving the em
phasis and support it requires . 
Under the Green Flag Program, 
TAC's Tactical Air Warfare Center 
at Eglin AFB, Fla., has been di
rected to assume the lead in defin
ing and implementing the blueprint 
for all TAC electronic warfare re
quirements, with special emphasis 
on integrated defense suppres
sion. Relying heavily on innovative 
testing , training, modeling , and 
analysis, Green Flag will be in
strumental in yielding sound re
quirements and decisions that will 
significantly improve Tactical Air 
Command's electronic combat ca
pabilities. 

Standardization 
Because of the extent of EW de

velopment, it is imperative that 
standardization among the ser
vices and with NATO allies be con
tinually investigated. Commonality 
and standardization among mili

J?IY_EW activities will stretch the 
taxpayers' dollars as far as possi
ble. The Air Force is exploring all 
avenues to share developments 
and acquisition whenever possi-
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ble. Commonality, and all its as
sociated savings, now stands in the 
forefront. An example of this joint 
services cooperation is the 
Memorandum of Agreement (MOA) 
signed by the Navy and the Air 
Force in October 1978 for a shared 
development of the Airborne Self
Protection Jammer (ASPJ) pro
gram. While the Navy has the over
all lead for ASPJ, the Air Force is 
sharing in front-end development 
costs . 

Standardization concepts orig
inating from the ASPJ program in
clude the possibility of using the 
power management portions of the 
ASPJ for the Air Force's ALO-131 
jammer. This commonality would 
provide two major advantages for 
the military services: reduction of 
development costs for a common 
system, and possible price savings 
due to increased buys. The Air 
Force is r,ul only examining the 
feasibility of common subsystems 
for such existing aircraft as the 
F-111 and F-16, but is also inves
tigating common subsystems for 
future weapon systems. 

The technical benefits and po
tential cost savings of standard
ization are not without prob
lems. For the last several years 
there has been increasing pressure 
at all levels of government to use 
competitive development as much 
as possible. The concepts of com
monality and competition are often 
at odds unless procurement con
cepts using "leader/follower" or 
"reprocurement data" are em
ployed . These concepts allow sec
ond sources to remain in the com
petition after the prime contractor 
has been selected. These, as well 
as other similar procurement ap
proaches, however, do have the ir 
technical, financial, and legal 
problems. We are therefore con
tinually exploring ways to maintain 
competition, while at the same time 
ensuring as much commonality 
and standardization as possible. I 
believe the establishment of a 
USAF avionics focal point is a 
major step in the right dimction. 

Air Force electronic warfare 
systems are also candidates for 
depot maintenance interservicing. 
Under this program, systems are 

maintained by the military service 
with the capability and capacity to 
repair the item at the lowest life
cycle cost. As individual systems 
are developed and procured, the 
system specifications are distrib
uted to al I services for evaluation. 
The services then identify existing 
equipment and capacity that can 
be used to repair each item. This 
process will greatly reduce the 
overall system cost by using exist
ing assets rather than developing 
new support equipment . Si nee 
Army and Navy systems can now 
be maintained by the Air Force and 
vice versa, each service will main
tain effective wartime repair capa
bility while greatly reducing costs. 

As the benefits of standardiza
tion and commonality became 
more apparent, and the savings in 
people, dollars, and other critical 
areas began to increase, a more 
formal agreement between the mil
itary services was required . 

In December 1978, the Army, 
Navy, and Air Force Joint Logistic 
Commanders signed an agreement 
to establish the Joint Technical 
Coordinating Group for Electronic 
Warfare. The objective of this 
triservice agreement is to establish 
a formal process to review various 
EW prog rams th at may have 
across-the-board application with 
resultant savings in funding , per
sonnel , and support. 

Other significant EW manage
ment and organization changes 
also are under way. Recently, Brig. 
Gen. Robert W. Kennedy was 
named Director of Electronic Com
bat and is organizing a new Air Staff 
EW office at the Pentagon. The re
sponsibility and roles of this or
ganization are now being formu
lated, but it is quite certain that es
tablishing a focal point for EW in the 
Air Staff will provide a major im
petus to the EW program. 

We must continue to look at EW 
as an integ rated member of the 
total avionics package and not 
simply as a subsequent addition. 
Using the initiatives and develop
ments -discussed-above, I believe 
we will continue to provide the EW 
equipment and techniques so ur
gently needed to support our elec
tronic Air Force. • 
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TELEMETRY, TRACl<ING &. COMMAND 

"Off-the-Shelf Capability" 

Since 1960, TRW has produced over 200 TT&..C transponders for 
NASA and DoD satellites. Today, TRW offers a NASA/DoD trans
ponder that satisfies the majority of applications and can be config
ured for specific m issions without significant redesign. It is the 
standard transponder for the Inertial Upper Stage (IUS) booster to 
be launched as part of Shuttle program well into the 1980's. It 
extends the Shuttle launch capability to synchronous orbit and deep 
space planetary missions. 

In addition to transponders, TRW offers other sophisticated TT&..C 
components, including antennas, solid-state power amplifiers, and 
command and data handling equipment. 

For more detailed information on the complete line of TT&..C 
hardware, contact: A.H. Wisdom, One Space Park, M5/2476, Re
dondo Beach, California 90278, (213) 535-1135. 

Standard NASA/ DoD transponders can easi ly 
be tailored to specific mission requirements 
without major design changes 

ADVANCED COMMUNICATIONS TECHNOLOGY 

fromacompanycalled TRW 
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DCA's Route to 
Readiness 
The Defense Communications Agency's goal of total 
combat readiness Is being achieved by reducing wartime 
vulnerabilities, enhancing security, Integrating strategic 
and tactical resources, and tightening the relationship 
between communications and command and i:ontrol, 

BY VICE ADM. SAMUELL. GRAVELY, JR., USN 
DIRECTOR, DEFENSE COMMUNICATIONS AGENCY 

S INCE becoming Director of the be embarrassing and cost money, 
Defense Communications but one can learn from them, and 

Agency (DCA) in the fall of 1978, I they are not apt to be deadly. It is 
have had a fresh look at the many not cost-effective to try to anticipate 
demands placed on communica- the wild fluctuations. 
tions systems that must meet the Defense communications, on the 
requirements of our military forces . other hand, must try to anticipate 
Many of the services provided by some wild fluctuations. The impact 
DCA to its Defense Department of not doing so could be deadly. 
customers are similar to those Things that can happen to a com-
provided in the commercial world . munications system in a crisis or 
Telephone calls are made, mes- warcome underthe heading of wild 
sages are exchanged, and large fluctuations. Defense communica-
quantities of digital data are trans- tions must be designed to function 
ferred between computers. In view adequately under such cir-
of this, it is difficult for some to cumstances. This is the concept of 
understand just why plans for mili - "readiness." Commercial and de-
tary communicati ons systems must fense communications planners 
be, in many cases, quite different thus elect to accept potential em-
from those prepared by commer- barrassment at different times for 
cial planners. And , yes, quite dif- different reasons. Commercial 
ferent usually means that they cost firm s must risk embarrassment 
more--in some cases a good deal when their communications sys-
more. terns fail due to circumstances that 

The business of a commerc ial were un economica l to pl an for. 
communications organization Is to Defense pl anners must risk em-
provi de mass communications barrassment when they are re -
services, at reasonable cost, that quired, in peacetime, to propose 
work fairly well most of the time communications systems that are 
under no rmal conditi ons . Here more expensive than similar civil-
"normal " inc ludes almost all con- ian systems, so that military sys-
ditions exce pt those that have terns can funct ion in the abnormal 
never occu rred before. In goi ng situations that occur during crises 
about such a business, statistical and war. 
analysis is clearly an indispens- Today, DCA manages a world-
able tool , and probably no one wide communications system that 
understands the use of this tool provides the basic framework for 
better than the commercial tele- meeting the long-distance com-

_J1hone companies. Statist ics te ll __m_u.nic_atia.□ s rn.qu.ir_eme.ots ot our_ 
how to deal economically with all military forces . Known as the De-
but the wild fluctuations . In the fense Communications System, or 
business of commercial communi- DCS, it is an important part of the 
cations, the wild fluctuations may World-Wide Military Command 
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Control System (WWMCCS). Some 
statistics may be helpful in under
standing the size and scope of the 
DCS. 

The DCS contains more than 
50,000 individual circuits, totaling 
some 30,000,000 miles of circuits . 
Nearly 900,000 calls a day are pro
cessed. Today's DCS has five 
satellites in orbit, four of which are 
active with one to serve as a spare. 
The government will shortly own 
more than 100 satellite earth termi
nals. This number will grow to 445 
by 1987 when the services' 3b6 
Ground Mobile Force Satellite ter
minals are tied into the system. We 
lease satellite terminals as well. 

More than 100 automatic 
switches are included in this 
worldwide network, with a compa
rable number of manual switches. 
Some · 600 facilities are operated 
and maintained by about 15,000 
military personnel and civilian 
government employees. Nearly 
$550 million will be spent on the 
DCS during the 1979 fiscal year. 
Obviously the DCS represents a 
major investment by the American 
taxpayer. • 

The Readiness Concept 
We have already made the point 

that readiness is a key objective for 
the DCS. Let us examine further just 
what this readiness concept means 
in terms of the DCS. 

Military communications have 
tradi tionally been categorized as 
tactical or strategic to describe the 
miss ions they support. To most 
peop le, tactical communications 
implies equipment that is mobile, 
rugged, and closely aligned with 
command and control. Such 
equipment is primarily intended for 
use by people in the field under a 
wide variety of envi ronmental and 
combat cond itions. Al though these 
tactical commun ications systems 
may have a somewhat Ii mited 
capacity, they can be called on to 
handle voice, record , or data traffic. 
Such communications can be 
point -to-poi n t, or as pa rt of a 
sw.itched,multichannel netwmk 

Communications not fitting the 
tactical definition tend to be 
lumped into the strategic category. 
DCS equipment, not normally 
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,thought of as being mobile, is con
sidered by many to be strategic. 
The DCS, however, does not just 
serve the strategic offensive and 
defensive forces . The charter for 
DCA defines the DCS as long haul. 
Nowhere is it restricted to strategic 
functions . In addition to the 
strategic forces, the DCS does, in 
fact, serve the general-purpose 
forces, the intelligence community, 
theater and national level com
mand and control functions, and 

1 many other support functions. 
( When one considers the large , 
1 fixed DCS installations, the high 
i data rate requirements that the DCS 
, must accommodate, and the very 
: large number of circuits, the ten
: dency of some to classify the DCS 
• as nontactical-and therefore 
strategic-is understandable. 

The strategic label on the DCS is 
unfortunate in one sense. It causes 

many to believe that short of a 
strategic attack upon the United 
States, DCS needs should be 
adequately satisfied with commer
cial communications concepts, 
equipment, and procedures. It is 
sometimes forgotten that the threat 
to tactical communications that wi 11 
exist in a combat theater will also 
apply to DCS facilities in that the
ater. DCS readiness also applies to 
supporting the tactical forces 
under wartime conditions. Many of 
the characteristics needed by tac
tical communications in order to 
survive must also apply to DCS 
facilities in a theater. One need 
only look at the European theater to 
see that DCS faci I ities are potential 
targets of air strikes, sabotage 
teams, and jamming . A DCS that 
neglects such considerations, and 
in which changes are made based 
exclusively on performance, effi-

The Alternate National Military Command Center, Fort Ritchie, Md., shown here, supple
ments the Command Center in the Pentagon and the Airborne Command Post. 
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ciency, and reduced costs, risks 
not being ready when critically 
needed. This is a risk we cannot 
take. 

In this same vein, a comment 
about the personnel operating DCS 
facilities is appropriate . These 
people, supplied by the military 
departments, are not categorized 
today as direct combat-support 
personnel. Under wartime condi
tions, however, they are going to 
get hit, suffer casualties, defend 
their facilities, restore them, and do 
it over and over again as long as the 
battle continues. They may be 
manning communications that are 
strategic in the minds of many, but 
when a war starts, they are tactical 
in everything except the kind of 
gear provided to do the job. These 
people must be equipped, trained, 
and exercised so they can success
fully cope with such ta8tical situa
tions. All this is part of the readi
ness picture for the DCS. 

It is important to remember this 
readiness role when viewing plans 
for improving the DCS. DCA today 
is heavily involved in architectural 
efforts to guide the evolution of our 
voice and record communications 
systems. Significantly reducing the 
known wartime vulnerabilities of 
today's DCS is a major considera
tion in these plans. Artificial boun
daries between so-called strategic 
and tactical resources are being 
broken down in these architec
tures. The concept of a Joint Mu I
tichannel Trunking and Switching 
System (JMTSS), for example, calls 
for DCS and tactical resources to 
be combined into a single operat
ing system in a theater of opera
tions during wartime. It is also clear 
that intelligence traffic required by 
our military users, and on which 
command and control heavily re
lies, must flow unimpeded across 
both tactical and DCS resources. 
Today's architectural concepts are 
intended to ensure that necessary 
management boundaries in the 
DCS and tactical arena do not im
pose unnecessary technical boun
daries between systems. 

The Secure Voice Program 
In the July 1978 issue of AIR 

FORCE Magazine, my predeces-
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sor, Lt. Gen. Lee Paschall, provid
ed an excellent rundown on DCA's 
plans for the second-generation 
DCS. He indicated that DCA's 
plans for an improved secure voice 
program were still not final be
cause of General Accounting Of
fice and congress_ional concern, 
principally with regard to the pro
gram's cost. The history of our ef
forts to improve secure voice ser
vice is a painful case study in cost 
vs. readiness for military communi
cations. Our original concept 
co.lied for building a digital, secure 
voice system in the government
owned overseas DCS, using digital 
tactical equipment developed by 
the TRI-TAC office. The equivalent 
capability was to be provided in the 
CONUS by leased service emulat
ing the· overseas system. That ar
rangement looked attractive be
cause it guaranteed interoperabil 
ity between the DCS and the tacti
cal forces . 

The digital approach was some
what more expensive in the short 
run than analog approaches that 
make use of in-place analog com
munications systems. In the long 
run, digital technology will make 
communications far cheaper than 
today. But the digital approach to 
secure voice would have put the 
DoD ahead of the commercial car
riers in going all-digital. A key in
gredient of the cost issue relates to 
the rate at which large communica
tions systems convert from analog 
to digital transmission. For a 
number of years, DCA has been 
outlining the benefits of digital 
communications for military pur
poses. Digital communications 
also offer economic and reliability 
advantages to the commercial 
world, and the trend is definitely 
toward conversion from analog to 
digital as systems are upgraded or 
expanded. The transition period 
has already begun. In view of the 
tremendous investment in today's 
commercial analog transmission 
plant, it will be some time, however, 
before such a transition wi 11 be 
complete. 

As originally proposed by DCA, 
the improved secure voice system 
called for using digital transmis
sion rates that were too high and 
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thus not suitable for the bulk of to
day's commercial analog circuits. 
In the view of the Defense Depart
ment, there were strong and legiti
mate military considerations for 
proposing this high transmission 
rate. Congress decided, however, 
that the cost of our original pro
posal was too high, and directed 
that we -plan for secure voice im
provements using the analog cir
cuits available today. The evolution 
of secure voice wi 11 thus fol low the 
evolution of the AUTOVON network, 
rather than drive it. The DCS secure 
voice improvement program has 
been modified to comply with this 
congressional direction. 

For some time now, it has been 
clear that the lack of a widely avail
able, easy-to-use, secure voice 
network has been a major weak
ness in military communications. 
The decision to tie secure voice 
improvements to the evolution of 
AUTOVON has thus significantly 
raised the priority of developing 
DCA's plans for the next-generation 
AUTOVON. There had been no im
petus to change AUTOVON as a 
system unti I this past year. 

During this period, we also ob
served plans for eliminating the 
tariff that provided reduced rates 
for bulk users of commercial voice 
communications. Eliminating the 
TELPAK tariff, which applies to AU
TOVON, could raise costs by as 
much as thirty to fifty percent over 
the next five years. This combina
tion of events has caused us to work 
very hard during the past year to 
develop alternatives for the exist
ing AUTOVON network that could 
be implemented by the late 1980s. 
Although we have not yet settled on 
a preferred approach, certain fea
tures have been identified that are 
attractive from a system survivabil
ity viewpoint, as well as for helping 
us deal with the uncertainties of 
predicting future tariffs. We intend 
to exploit these as much as possi
ble. 

To illustrate some of the thinking 
about the future AUTOVON, con
sider the advent of today's com
mercially available, small , power
ful digital switches. These devices 
can be programmed to provide 
many of the attributes currently 

available in today's largei 
switches. Their existence has al
lowed DCS architects to reexamine 
the traditional relationships be-, 
tween switching and transmission 
functions. Today, the majority of 
AUTOVON users are connected to 
a single backbone switch through a 
single set of access lines. Should 
either the switch or the access line 
fail, service is interrupted. Dual 
homing , because of the cost, is 
provided to only a very restricted 
number of users. 

Future voice communications 
system designs wi 11 be able to con
sider using larger numbers of 
smaller switches, and thus decen
tralize the required switching func
t ions. These smaller switches 
could be collocated with the users 
and contain the appropriate 
software to provide rerouting, 
precedence/preemption, and other 
desirable features. Such switches 
could be interconnected by various 
transmission media including 
dedicated terrestrial lines, com
mercial common carrier networks, 
and satellite links. 

The ability to draw on a wide va
riety of surviving communications 
links under wartime conditions is 
very attractive for military applica
tions. From an economic viewpoint, 
the ability to alter the transmission 
media employed in a relatively 
simple fashion has distinct advan
tages. As tariffs change with time, 
the government can consider al
tering its mix of transmission media 
to keep the service provided as . 
economical as possible. The cost 
trends that we have seen for 
commercial, off-the-shelf digital 
switches make us confident that 
designing such flexibility into the 
system is practical. 

DCA's Role In C2 

Perhaps the most important 
function of communications sys
tems, and the prime motivation for 
emphasizing readiness, is their 
role in supporting the command 
and control of our mi I itary forces . To 
provide our command and control 
subscribers with a service that is 
ready when needed , we at DCA 
must be more than communica
tions specialists. We must also 
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understand the mission that our 
subscribers are working to ac
complish with the aid of communi
cations, such as command and 
control. Like the question used in a 
telephone company commercial, 
DCA must be prepared to respond 
when asked: "Sure, you know tele
phones; but what do you know 
about command and control?" 

In recent months, people have 
been asking that question , 
motivated by a Defense Science 
Board study that recommended the 
creation of a central focus for the 
development of command and 
control systems, cutting across 
service boundaries, with an ex
panded DCA as a possible home 
for this focus. The DCA has, in fact, 
been in the command and control 
business almost since its incep
tion. Our Command and Control 
Technical Center (CCTC) provides 
support to the Organization of the 
Joint Chiefs of Staff (OJCS) for the 
National Military Command System 
(NMCS). This includes the National 
Military Command Center (NMCC) 
in the Pentagon , the Alternate 
NMCC at Fort Ritchie, Md. , and the 
National Emergency Airborne 
Command Post (NEACP). 

Command and control (C2) sys
tems contain as subsystems: com
mand centers, executive aids , 
computers, sensors, and com
munications. The procedures as
sociated with command and con
trol also must play a major role in • 
the design of C2 systems. Because 
of the importance of the communi
cations subsystems to the effec
tive functioning of C2 systems, the 
term command, control, and com
munications (C3 ) is often used in
terchangeably with C2 . The recent 
trend in the community, however, is 
to use C2 , in lieu of C3 , as the um
brella for all command and control 
subsystems and procedures. 

DCA 's involvement with the 
communications subsystems por
tion of C2 systems is obvious. In this 
role, we provide systems en
gineering to the so-called Minimum 
Essential Emergency Communica
tions Network (MEECN), which 
serves our nuclear-capat:lle forces. 
We do, however, become involved 
with all the elements of C2 in meet-
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ing our responsibilities to support 
the NMCS. The Command and 
Control Processing and Display 
System (CCPDS)-, for example , 
used by NORAD, SAC, and the 
OJCS for handling warning infor
mation, receives engineering and 
software support from DCA. DCA 
was also involved in the specifica
tions for and the deployment of the 
Improved Emergency Message 
Automatic Transmission System 
(IEMATS), which helps translate 
decisions of the National Com
mand Authorities (i .e., the Presi
dent and Secretary of Defense) into 
formatted instructions for our mili
tary forces. 

As part of the technical support to 
the OJCS, DCA develops standard 
system software for today 's 
WWMCCS computers, which are 
common throughout the WWMCCS 
community . Applications software 
to meet specific requirements for 
the NMCS is also developed by 
DCA. And we were responsible for 
building on the packet switching 
technology developed by the De
fense Advanced Research Projects 
Agency (DARPA) to establish a Pro
totype WWMCCS lntercomputer 
Network (PWIN), and its opera
tional successor, the WIN. Efforts of 
these types have required that DCA 
work hard to gain an understanding 
of the user's.needs with respect to 
C2 systems. We are becoming more 
and more proficient in our under-

Vice Adm. Samuel L. Gravely, Jr., has 
been Director of the Defense 
Communications Agency since 
September 1978. Much of his career 
has been in the communications field 
as Program Manager of the Nationf].I 
Military Command Center and the 
National Emergency Airborne 
Command Post; Coordinator of the 
Navy Satellite Communications 
Program, head of the Naval 
Communications Command, and 
Director of the Naval Communications 
Division . Admiral Gravely has 
commanded destroyers, a cruiser
destroyer group, the Eleventh Naval 
District, and the Navy's Third Fleet. 

standing of these needs. Today, 
almost forty percent of the re
sources of DCA are invested in C2 

technical support. 
Most recently the WWMCCS Sys

tem Engineering Office has been 
established at DCA, and I wear a 
hat labeled Director, WWMCCS 
Systems Engineering. In this role I 
have responsibilities for seeing to it 
that the architecture approved by 
the WWMCCS Counci I for our high
est level command and control 
functions is engineered to provide 
the National Command Authorities 
with a system responsive to our 
needs. 

In the past year, the management 
and acquisit ion of command and 
control systems have received in
creased attention within the De
fense Department. I have already 
mentioned the Defense Science 
Board study and a possible ex
panded role for the DCA. It has re
sulted in OJCS considering a reor
ganization to give increased atten
tion to the area of command, con
tro I, and communications. The 
close coupling between communi
cations and command and control 
is now well recognized by the De
fense community. This recognition, 
and the associated steps to foster 
interaction between system de
velopers and system users, will go 
a long way toward ensuring that our 
defense communications are in
deed ready when needed. ■ 
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Computerized 
Crisis 
Forecasting 
The Department of Defense is modernizing the indications 
and warning process through work on a computer-based, 
fully automated system for monitoring and evaluating 
international information and events. The system will 
enhance, rather than replace, human judgment. 

BY STEPHEN J. ANDRIOLE AND JUDITH AYRES DALY 

NATIONAL defense priorities in 
the immediate and longer

range future will revolve around US 
interests and goals in a dramat
ically changing international envi-

ronment. Th is envi ronment wi 11 con
tinue to be characterized by 
ideological conflict, resource and 
energy scarcities, population ex
pansion and maldistribution, in-

To help predict future political and military conflicts between paired nations, such crisis 
precedents as the 1968 Soviet invasion of Czechoslovakia would be integrated into the 
computer data base. Here a Czech youth defies a Soviet tank. 
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creased nuclear proliferation and 
arms trade, heightened national
ism and terrorism, and unstable 
trade and monetary conditions. 

The predominant position of the 
US and the scope of its external 
interests inevitably will give rise to 
tensions that may evolve into crises 
threatening national interests and 
goals. It therefore is imperative that 
procedures for anticipating and 
averting or for managing interna
tional security crises continue to be 
developed, evaluated, and im
proved. 

The US has, of course, de
veloped methods of crisis warning 
and management. Responsibility 
for analyzing past crises in order to 
forecast, avert, or manage future 
ones is spread across a number of 
government offices and agencies, 
including the Defense lnte11igence 
Agency, the Office of the Assistant 
Secretary of Defense for Interna
tional Security Affairs, the Central 
Intelligence Agency, the National 
Security Agency, the many US mili
tary commands, and other offices 
and agencies. Special attention 
has been devoted to techniques for 
nuclear-crisis forecasting. 

The l&W Process 
The indications and warnings 

(l&W) process itself is complex and 
somewhat antiquated. It begins 
with an intelligence analyst who ar
rives at work in the morning, grabs 
a cup of coffee, lights a cigarette, 
and begins the tedious task of .ex
amining the mound of intelligence 
information in front of him. This in
telligence can be comprised of all 
kinds of public and classifi ed in
formation, including that generated 
by the wire services, the Foreign 
Broadcast Information Service 
(FBIS), and classified message 
and cable traffic. He scans this in
formation and, often in conjunction 
with lists of indicators, attempts to 
characterize the situation. Usually 
there is little change; sometimes 
things are dramatically different. 
When significant changes are de
tected, the analyst may issue a 
warn ing. 

Today, the methods by which 
such estimates are arrived at as 
well as those by which "im-
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portance" is assessed, are primar
ily qualitative. Qualitative methods 
rely heavily upon the judgment, in
tuition, and experience of the 
analyst (who may have been on the 
job for only six months and who is 
likely to be reassigned in twenty
four). This process is further com
plicated by: 

• Manual processing and analy
sis of information; 

• The use of military ind.icators 
(to the relative neglect of political 
and economic ones); 

• The use of qualitative esti
mates of US interests and goals; 
and 

• Forecasting methods that sel
dom draw on progress recently 

• made in the social, behavioral, and 
, computer sciences . 

To simplify and improve US 
monitoring of the international envi

, ronment and forecasting important 
i international events and crises, 
. work recently was begun on an in
tegrated early warning and 
monitoring system comprised of 
quantitative political indicators of 
international activity, a monitoring 
and short-range quantitative
statistical forecasting capability, 
and a computer base. These com
ponents were developed to remedy 
the essentially antiquated nature of 
the l&W process, which during the 
period from 1946 to 1976 had a 
successful forecasting or "hit" rate 
of only fifty-four percent. 

Developing the System 
There has been considerable 

progress in developing the three 
major elements of the early warning 
and monitoring system, each of 
which is discussed below. 

Quantitative Political Indicators: 
Quantifying narrative information 
about international political affairs 
was (and to a large extent still is) 
believed to be either impossible or 
distortive. Popular belief held that 
political information, unlike military 
information, was too subtle and in
herently deceptive to yield useful 
quantitative indicators. Yet, nearly 
a decade ago research was under
taken to develop a methodology for 
converting so-called "soft" narra
tive information about international 
political affairs into hard quantita-
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tive data, which could then be col
lected and analyzed. The proce
dure involved converting narrative 
information to quantitative informa
tion with the World Event Interac
tion Survey (WEIS) coding scheme 
that recognized sixty-three distinct 

kinds of international political 
events. These event types have 
since been aggregated into 
twenty-two major categories, ten of 
which are cooperative and twelve 
conflictual, as Figure 1 indicates. 

This coding scheme has been 

Figure 1: Coding Scheme for World Event 
Interaction Survey (WEIS) Data 

1. YIELD 
011 • Surrender, yield to order, 

submit to arrest, etc . 
012 Yield position; retreat; 

evacuate 
013 Admit wrongdoing; retract 

statement 
2. COMMENT 

021 Explicit decline to comment 
022 Comment on 

situation-pessimist ic 
023 Comment on situation-neutral 
024 Comment on 

situation-optimistic 
025 Explain policy or future 

position 
3. CONSULT 

031 Meet with; at a neutral site; or 
send note 

032 Visit; go to 
033 Receive visit; host 

4. APPROVE 
041 Praise, hail, applaud, 

condolences 
042 Endorse other policy or 

position; give verbal 
support 

5. PROMISE 
051 Promise own policy support 
052 Promise material support 
053 Promise other future support 
054 Assure; reassure 

6. GRANT 
061 Express regret; apologi2.e 
062 Give state invitation 
063 Grant asylum 
064 Grant privilege, diplomatic 

recognit ion, de facto 
relations, etc . 

065 Suspend negative sanctions; 
truce 

066 Release and/or return 
persons or property 

7. REWARD 
071 Extend economic aid 
072 Extend military assistance 
073 Give other assistance 

8. AGREE 
081 Make substantive agreement 
082 Agree to future action or 

procedure; agree to meet, 
to negotiate 

9. REQUEST 
091 Ask for information 
092 Ask for policy assistance 
093 Ask for material assistance 
094 Request action; call for 
095 Entreat; plead; appeal to 

10. PROPOSE 
101 Offer proposal 
102 Urge or suggest action or 

policy 
11. REJECT 

111 Turn down proposal; reject 
protest demand, threat, 
etc . 

112 Refuse; oppose, refuse to 
allow 

12. ACCUSE 
121 Charge; criticize; blame; 

disapprove 
122 Denounce; denigrate; abuse 

13. PROTEST 
131 Make complaint (not formal) 
132 Formal complaint or protest 

14. DENY 
141 Deny an accusation 
142 Deny an attributed policy, 

action, role, or position 
15. DEMAND 

150 Issue order or command, 
insist; demand 
compliance, etc. 

16. WARN 
160 Give warning 

17, THREATEN 
171 Threat without specific 

negative sanctions 
172 Threat with specific negative 

sanctions 
173 Threat with force specified 
174 Ultimatum: threat with time 

limit and negative 
sanctions specified 

18. DEMONSTRATE 
181 Nonm ili tary demonstrat ion; 

walk out on 
182 Armed force mobilization, 

exercise and/or display 
19. REDUCE RELATIONSHIP 

191 Cancel or postpone event 
192 Reduce routine international 

activity; recal I officials, 
etc . 

194 Halt negotiations 
195 Break diplomatic relations 

20. EXPEL 
201 Order personnel out of 

country 
202 Expel organization or group 

21. SEIZE 
211 Seize position or possessions 
212 Detain or arrest person(s) 

22. FORCE 
221 Noninjury destructive act 
222 Nonmilitary injury/destruction 
223 Military engagement 
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used to generate a number of inter
national political data bases. 
Among these is an extremely large 
base constructed from the New 
York Times. Each of the 110,000 
events in this data base include 
information on who did what to 
whom, i.e ., what country projected 
(sent) what kind of action to which 
other country. An event thus con
sists of an initiator, a type, a target 
or recipient, and a calendar date. 
All of these coding elements have 
numeric equivalents and are stored 
digitally on computer tape-or-disc. 
The Times data base contains in
ternational political data on all of 
the events sent and received by all 
of the world's countries and inter
national organ izations since 1966. 

From this data base researchers 
have developed quantitative indi
cators of international political be
havior. The five indicators now in 
the early warning and monitoring 
system include: 

• The aggregate of a// political 
event types sent or exchanged by a 
pair of countries; 

• The aggregate of cooperative 
political events sent or exchanged; 

• The aggregate of conflictual 
political events sent or exchanged; 

• Political tension or the ratio 
between cooperative and conflic
tual events sent or exchanged; and 

• Political uncertainty or a mea
sure of the range of events sent or 
exchanged across the twenty-two 
major event categories; uncertainty 
ranges from 0 to + 1, the 0 value 
representing relatively consistent 
behr:1vior (low uncertainty), while 
+1 represents inconsistent be
havior (t1igh uncertainty). 

Monitoring and Forecasting: The 
early warning and monitoring sys
tem enables a user to monitor and 
forecast international political ac
tivity by discovering deviations 
from normal political activity, ten
sion, and uncertainty. The devia
tions from normal behavior are 
measured in Z-scores, which rep
resent the number of standard de
viations from the mean (or average) 
political activity, tension, and un
ce11ai11ty for whalt:Jvt:Jr µair ur cuu11-
trics is under investigation . This 
methodology enables one to track 
the political relations between any 
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two countries and immediately 
isolate those country pairs behav
ing abnormally. 

These measures of international 
pol itical abnormality are used to 
generate short-range forecasts . 
More specifically, when Z-scores 
are generated by a user, they are 
interpreted with reference to scores 
observed during twenty-seven pre
vious international crises. With the 
aid of a computer program (which 
also calculates the Z-scores), it is 
possible to correlate scores gener
ated in real-time (or retro
spectively) with scores preceding 
twenty-seven earlier crises. 

For example, when a monthly 
Z-score of +10 is observed (again, 
either in real-time or retro
spectively) indicating ten standard 
deviations from the average con
flictual political activity, the com
puter will immediately search 
through . the entire international 

event data base, locate the 
twenty-seven past international 
crises, calculate the monthly pre
crisis scores, and then attempt to 
match the observed sco re with 
those generated from the analysis 
of the twenty-seven previous 
crises. The crisis probabilities re
flect the percentage of times the 
observed current scores match 
scores observed in the past. 

Suppose, for instance, that an 
analysis of past events showed that 
a military crisis occurred within 
thirty days when Z-scores of con
flictual activity ranged from +8 to 
+11 . Now, if similar cu rrent scores 
were observed, a crisis probability 
of . 75 would be postulated. (Note 
that twenty-five percent of the time 
when scores of +8 to +11 were ob
served in the past, a crisis did not 
occu r. ) 

The Computer Base: The sys
tem's computer base is its most 

Crisis forecasting will be improved by integrating the political indicator system with 
existing computer-based military indicator systems of similar design. 
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novel component. Currently the 
whole system (event data, indi
cators, and monitoring and fore
casting methodology) resides in a 
small (PDP 11/70) minicomputer 
and is accessible through Tek
tronix graphic terminals connected 
to the computer. The computer 
base includes Tektronix hard-copy 
units that enable users to generate 
high-quality paper copies of what
ever appears on the graphic termi
nal screens. 

Operation of the Early Warning 
and Monitoring System 

The computer software de
veloped by James F. Wittmeyer and 

·Brenda D. Bell enables one to 
query the system and receive vari
ous kinds of output. By using a very 
flexible set of inputs, a user can 
specify the countries (or regions), 
the direction of international politi-

1 

cal activity, the time aggregations 
(daily, weekly, monthly, quarterly, 
or annually), and the time periods 
he wants to examine. Figure 2 illus
trates these options with hard copy 
generated directly from a graphic 
terminal connected to the system. 
In the example, the user is curious 
about US-USSR relations. 

When the system has searched 
the data base, calculated the 
Z-scores for all of the indicators, 
correlated the deviations with de
viations observed during previous 
pre-crisis periods, and generated 
crisis probabilities (which it can do 

in from five to 120 seconds), it re
turns to the user a menu of display 
options. Table · 1 presents the 
monthly total cooperative and con
flictual indicators in terms of raw 
(event) frequencies, deviations (if 
any) from normal US-USSR rela-

Figure 2: Early Warning and Monitoring System Options 

*** EARLY WARNING AND MONITORING SYSTEM ACTIVATED*** 

Are your actors: 
1. Countries 
2. JCS regions 

0 3. Both 1 

Please select two countries {usa usr}: usa usr 

Specify activity flow: 
121. one way {usa XXX usr} 
1. one way {usa XXX usr} @ 
2. two way {usa X-X usr} 2 

Select time increment: 
1. monthly 
2. quarterly 

0 3- yearly 1 

Set time parameters {751211-7712}: 7710-781219 

Table 1: US <->USSR Total Cooperative and Conflictual 
Political Relations, October 1977 to September 1.978 

Monthly Activity 
Oct, 1977 - Sep, 1978 

*** usa « « « Two-Way Flow )) )) » usr. *** 

Total Activity Cooperative Activity Conflictual Activity 
Date number z-score prob number z-store prob number z-score prob 

Oct 77 35 121-55 121-13 23 121-52 121-15 12 121-38 121-18 
Nov 77 3121 121-26 1,iJ.13 24 0-6121 121-15 6 -121-4121 121.1121 
Dec 77 32 121-37 121-13 24 121-60 '11-15 8 -121-14 121.1121 
Jan 78 19 -121-39 121-1121 9 -121-61 121.1121 1121 121.12 121. 18 
Feb 78 33 121.43 121-13 17 121-1214 121-15 16 121-91 121-18 
Mar 78 39 121. 78 121-13 25 121-68 121-15 14 121-64 121-18 
Apr 78 6121 2.1212 121. 4121 49 2-62 121.21 11 121-24 0-18 
May 78 55 1-68 121-16 34 1-35 121.21 21 1-56 121-23 
Jun 78 65 2.23 121,4121 33 1-25 121.21 32 2-98 121-48 
Jul 78 36 121-53 121-13 13 -121-33 0.1121 23 1. 71 121-23 
Aug 78 12 -121-84 121-1121 5 -121-96 121.1121 7 -121-33 121.1121 
Sep 78 11 -121-89 121.1121 8 -121. 71 121-1121 3 -121-83 121.1121 
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tions, and the crisis probabilities 
associated with the deviations (Z
scores). 

Figure 3 illustrates how the sys
tem can generate graphic displays 
of the same indicators. 

If a user wants to retrieve brief 
descriptions of the actual events 
that are aggregated into the indi
cators, he need only specify the 
event types, and the system re
sponds with, in this case, all of the 
accusations exchanged between 
the US and USSR in September 
1978, and shown in Figure 4. 

Finally, the system has a keyword 
search routine that allows rapid 
search of more than 110,000 inter
n at i ona I political even ts ex
changed between all of the coun
tries in the world from 1966 to the 
present. It can be used to retrieve 
all text containing any combination 
of key words, e.g ., SALT and cruise 
missiles. 

Some Future System 
Enhancements 

Of the many coming im
provements to the system, two are 
highly relevant to readers of this 
magazine. The first concerns inte
gration of the political indicator 
system with existing computer
based military indicator systems of 
similar design. This will allow ex
amination of the contention that 
political indicators are likely to 
precede military ones, and thus in
crease the time to analyze and pre
pare for important international 
events and crises. 

The second enhancement wi 11 

make the whole system "intelli
gent." The present system is pas
sive; it only responds to user 
queries. An intelligent early warn
ing and monitoring system would 
automatically calculate and com
pute the following: 

• Alert I ists of most politically 
tense country pairs; 

• Historical precedent searches 
when country pairs appearing on 
the alert list have active crisis and 
conflict histories, e.g., a .70 crisis 
probability between the USSR and 
Czechoslovakia today would au
tomatically trigger information on 
the 1968 invasion for immediate 
comparison; and 
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• Threat networks, e.g., a North 
Korean-South Korean tension level 
of .80 would automatically trigger 
an examination of relations be
tween the US and South Korea and 
the USSR and North Korea. 

Work on computer-based sys
tems such as the one described 
here is aimed at modernizing the 
processes by which the Depart
ment of Defense conducts much of 
its business. Modernizing the indi
cations and warning process is par
ticularly important, given the im-

proved state-of-the-art and the 
rather poor thirty-year track record. 
Yet, such systems cannot and 
should not eliminate human judg- · 
ment. Experienced evaluation of 
statistical data is essential to the 
warning process. 

The computer makes statistical 
data more easily accessible to the 
analyst and provides a flexible 
means of analyzing and displaying 
information relevant to national se
curity, as an aid to conceptuali za
tion and interpretation. ■ 

Figure 3: US<-> USSR Total Cooperative and Conflictual 
Political Relations, October 1977 to September 1978 

USA<->USSR 

80-.----------------------------, 

TOTAL---
COOPERATIVE ----
CONFLICTUAL • • • • • • • • • • • • 

,, 
I \ 
I \ 

D-1--.....----r--..---..---.,--.....----r--,---,-----.---1 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. 

(By Month-October 1977 to September 1978) 

Figure 4: US<-> USSR Accusations, September 1978 

date: 7809 6 actor: 365 event: 121 target: 2 arena: 10 
the soviet union press agency tass says that even 
the name "camp david" for the location of the com
ing summit meeting of the leaders of israel, egypt 

~ ana- tne usa shows a bias towards isr and the star 
of david has always been given preference in the 
usa over the flag of any arab country usr 
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0 NE NEEDS only a quick perusal ofth.e newspaper and 
industrial journal want ads to appreciate our na

tion's critical shortage of engineeis. The Air Force is 
feeling the crunch also. For USAF, the problem is com
pounded because the Air Force has always had difficulty 
recruiting enough engineers. The average starting salary 
of$ 18 500 in industry is stiff competition for the $12 500 
offered annually to engineers commissioned as USAF 
second lieutenants. Today, USAF's failure to attract en
gineering officers is felt most in its critical research-and
development programs. 

Deputy Secretary of Defense Charles W. Duncan, Jr., 
recently put the shortl\iC of engineers in the lJS armed 
forces into perspective. Addressing the December 1978 
grndm,ting class of the AirPorc:e Institute ufT1::chuulugy 
(AFIT), he said the Soviet Union is not only " . . . ac
quirin~ new and more sophisticated weapons ut n mpid 
pace, they're getting to a position to do so in an even 
improved way in the future. 

"The Soviet effort in education is particularly strong. 
Between 1960 anu 1969, Iola) enrollment in higher edu
cational institutions nearly doubled and the majority of 
undergraduates in the Soviet Union continues to study 
scientific and technical subjects. In 1973-74, forty-two 
percent of the enrollment was in engineering specialties. 

"In 1971, some seven years ago, 250,000 engineers 
were graduated in the Soviet Union. In that same year, 
50,000 graduated in the United States," Mr. Duncan 
said. (Figures for 1976, the latest year available, showed 
275,500 Soviet vs. 39,000 US engineering graduates.) 

Mr. Duncan used the Soviet Navy as an example: 
''The Soviets want fifty percent of their naval officer 
corps to hold advanced technical degrees . I'm told that 
they are upset today that only forty-five percent of the 
naval officers hold advanced technical degrees . I'm told 
that the Soviets operate 118 military engineering 
schools." Then Mr. Duncan reminded his audience that 
the US armed forces have only three in-house sources of 
technical education for officers: the service academies, 
the Naval Postgraduate School, and AFIT. 

AFIT, Sixty Years Old This Year 
AFIT, which will celebrate its sixtieth anniversary in 

November, operates two resident degree-granting 
schools_(Engineering, and Systems and Logistics), a civil 
engineering school to update professional USAF en
gineers, and a unique program that sends Air Force 
people to study in more than 400 civilian colleges, uni
versities, medical facilities, and industrial firms. (For 
additional information on AF/T's programs, see "AFIT 
Facts" below.) 

In addition to its advanced technical education, a 
major benefit of AFIT graduate programs for the USAF 
is research produced through student theses and disser
tations. Ninety percent of the theses and dissertations 
written by AFIT resident students are directly related to 
current Air Force problems and programs. Annual sur
veys show that research by AFIT resident students, if 
contracted by Air Force Systems Command (AFSC) and 
other users, would cost between $4 million and $5 million 
each year. AFSC also estimates a savings of $1 million 
annually in on-the-job training costs of AFIT graduates 
because they are ready to go to work the day they arrive 
at their new assignments. 
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Another important factor in resident research is the 
collocatio n of AFIT with the Air Force Wright' 
Aeronautical Laboratories at Wright-Patterson AFB, 
Ohio, the largest concentration of research and de
velopment in the Department of Defense. This gives 
AFIT students and faculty access to data anq current 
problems .as well as the expertise of a high concentration 
of scientists, engineers, and logistics experts who also 
serve as visiting lecturers and thesis advisors to AFIT 
students. 

Facing USAF Educational Needs 
Air Force Chief of Staff Gen. Lew Allen, Jr., has said 1 

the Air Force is losing good experienced people in the 
critical skill areas of engineering and scientific : 
specialtie or "the storehouse of our technical exper- I 
tise,'' and that many of these people are impossible to 
replace in the short term. In addition to propo ing mid
and long-term programs to help alleviate the shortage of 
USAF engineers AFIT has recently began a test pro
gram to identify officers with mathematics and other 
quantitative backgrounds to cross-educate them for sys
tems acquisition management positions. 

AFIT is also addressing the educational problems of 
civilian employees. Because more than a third of Air 
Force members are civilians, AFIT reasons that civilian , 
and mi,litary personnel should be given the same oppor
tunity for graduate education. Historically, Air Force 
military members have had graduate education (one
and-one-half or two-year programs) available as part of 
their career progression. The civilian employee is limited 
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by Civil Service regulation to twelve months' residence 
school in a ten-year period. 

Forty spaces are provided this year for civilians in 
AFIT's graduate School of Systems and Logistics, which 
offers a twelve-month logistics master's program that is 
not available elsewhere. Additionally, working with 
AFLC, AFIT is in the process of identifying funds and 
developing a master's-level program for Civil Service 
employees at the San Antonio Air Logistics Center, 
Kelly AFB, Tex., modeled after SAC's successful Min
uteman Education Program for their ICBM bases. The 
program is designed to provide the opportunity for higher 

Top: Capt. Roderick S. Neal, Hq. SAC, 
was an AFIT student at Boeing 
Aerospace Co, under the Education 
With Industry program. 

Above. right : 1st Lt. William J. 
Koenitzer, an aeronautical engineering 
major, is studying at Princeton 
University . 

Right: Maj. Jeffrey Schofield attends a 
class in Applied Regression Analysis at 
Ohio State. He is a doctoral candidate 
in aeronautical engineering. 
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Above: Dr. (Lt. Col.) James J. Conklin 
discusses a gallium study with Dr. 

Ramleth Shakir, a nuclear cardiologist at 
Johns Hopkins Hospital. 
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Right: Officer Trainee Philip S. Prince, 
Jr., is an AECP undergraduate student 

in electronic computation at the 
Massachusetts Institute of Technology. 
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education to younger employees who are destined to re
place many of the highly experienced logisticians retiring 
over the next few years and to minimize the transitional 
impact on the Center. If successful at Kelly AFB, the 
program could expand to other logistics centers . 

Another innovation is the proposed establishment of a 
master's program in the AFIT School of Civil Engineer
ing. Already, academic credit is awarded for most 
courses in the school. This new program would count 
toward a master's degree in engineering applications. 

The third new program is a master's degree in Strategic 
and Tactical Sciences. Air Force experience has shown 
that combat operations and operational readiness today 
require a great deal of analytical expertise and that future 
commanders will have to cope with an increasing amount 
of quantitative data and scientific methodology in mak
ing rapid decisions. AFIT's new master's program com
bines quantitative, decision-making, operational plan
ning and execution, and weapons engineering disciplines 
to produce strategists and tacticians for the future. The 
first class of fifteen master's recipients of the Strategic 
and Tactical Sciences degree graduated in March. The 
sec~nd class graduates in a year. 

Alumni Accomplishments and Future Concerns 
The accomplishments of the Institute over six decades 

are impressive. Commenting on the many AFIT 
graduates who have distinguished themselves in the Air 
Force, Maj. Gen. Gerald E. Cooke, the AFIT Com
mandant, told Arn FORCE Magazine, "As of February 
1979, of our 97,000 active-duty Air Force officers, more 
than 18,000, or nineteen percent, held AFIT degrees. Of 
the 339 USAF line general officers , 136 had one or more 
AFIT-sponsored degrees. Of the fifty-three new 
brigadier generals announced this year, almost half 
earned degrees through AFIT. About one third of Air 
Force colonels have one or more AFIT degrees .. . . 
We' re at a point where we all have to recognize that the 
Air Force is irreversibly committed to constantly 
changing and advancing technology. That commitment 
to technology is an inexorable commitment to educa
tion." 

With such a commitment, one is moved to wonder if 
scientific and technical education programs are adequate 

, to support the technologically intensive Air Force of 
today and the future. 

The answer may be deduced from Secretary Duncan's 
remarks: "Thirty-eight percent of the Air Force officer 
corps have graduate degrees, [but] only eleven per
cent .. . have advanced degrees in the scientific, tech
nical disciplines that are so critically needed in the 
USAF. I gather from forecasts that this figure can likely 
drop to about nine percent as early as 1983. Of the Air 
Force officer master's degrees, only 9,200 can be 
counted toward the USAF objective of 10,400 in needed 
disciplines. That leaves a deficit of 1,200 right now." A 
projection indicated that the deficit will grow even higher 
unless enough officers are entered into AFIT programs. 

·'At the same time that the need for advanced technical 
and scientific education is increasing," Secretary Dun
can continued, "congressional austerity and other de
mands have recluced the number of man-years annually 
invested in degree education for line officers. In 1973, it 
was 1,820. In 1979, it's 955. A shrinkage offifty percent. 
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The number of line-officer students funded in the Fiscal 
Year 1979 budget alone dropped fifteen percent, and that 
drop was directed by the Congress . That means fewer 
officers will be able to go on to Air Force graduate edu
cation this year. As a defense problem, we' ve got cause 
for concern. We have to work with the Congress to stress 
the importance of this issue and hopefully to obtain re
lief.'' 

Asked how USAF trends compare with known Soviet 
programs, General Cooke responded , "There is a level
ing trend in the Soviet education growth rate, but the 
forecast is for continued growth of Soviet engineering 
graduates into the 1980s. We might even see a decline in 
that growth rate sometime in the 1980s due to demo
graphic factors , but that would still leave the Soviets 
outproducing us in engineers by a five-to-one margin." 

Labor Department officials say the national shortage 
of engineers will not be resolved soon. Meanwhile, the 
Air Force is using several new approaches to help al
leviate the engineer recruiting problem. The educational 
opportunities offered by AFIT are an integral part of this 
program. 

AFIT FACTS 
AFIT is a part of the Air University system under the Air Train

ing Command The Institute is accredited by the North Central 
Association of Colleges and Schools. Certain programs of 
AFIT's School of Engineering, which are parallel to the "certifi
able civilian engineer," are also accredited by the Engineers' 
Council for Professional Development. Since its beginning in 
November 1919 as the Air Service Engineering School. more 
than 160,000 Armed Forces employees have attended AFIT 
programs. Of those, 24,800 have received degrees since the 
Institute was accredited in 1956 

The education available through AFIT's on-campus schools 
fills Air Force requirements that cannot be met by existing pro
grams at civilian universities, either because appropriate pro
grams are not avai I able or because they can be provided more 
economically by AFIT. 

AFIT's resident School of Engineering graduates some 230 
master's degree recipients annually in eleven different pro
grams, putting the Institute in the top ten percent of the nation's 
200engineering schools in numbers of graduate degrees. Most 
are eighteen-month programs, and nearly seventy USAF 
people are enrolled in the lnstitute's resident engineering 
doctoral program. 

The lnstitute's School of Systems and Logistics confers 150 
graduate degrees each year and conducts more than forty con
tinuing education courses of from one to ten weeks for nearly 
6,000 students to meet DoD and USAF requirements. The fac
ulty of the Logistics School, as do members of the School of 
Engineering faculty, offers consultative service and, if needed, 
can take programs into the field with on-site seminars and 
similar programs. 

The School of Civil Engineering instructs more than 2,700 
USAF students in twenty-three resident courses and twelve 
nonresident courses each year. Through its "teleteach" pro
gram that offers courses by telephone, the school reaches 
another 1,600 

About eighty percent of AFIT-sponsored degrees are granted 
through the Civilian Institution Proqrams, which include Reg
ular and Special Degree Programs, Education With Industry, 
Airman's Education and Commissioning, Minuteman Educa
tion Program, Health Professions and Scholarship Program, 
Funded Legal Education Program. and Fellowships and Schol
arships. In Fiscal Year 1978, more than 1,300 degrees were 
granted through the Civilian Institutions Programs. In that year, 
the Institute sponsored more than 1,800 degree-holding pro
fessionals and nearly 13,000 students in professional continu
ing education-all for a total cost of $27 million. 

• 
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Tenth 
Anniversary 
£ft, 

Step 
BY WILLIAM P. SCHLITZ, ASSISTANT MANAGING EDITOR 

T ,,,.., 111011111111,uks the lerilh a11-
11ivcr-,arv of an event that even In 

thL' I0:110,pl'l' I nf'a del.'adt' l 'OntI111Ics In 
,1i1 the imagination. The fir,! lunar 
landin)!-hy Neil :\rmstronµ and 
Fd'A-in ··sun .. Aldrin with Michael 
f 11lli11•, uil1ili11~ i11 Ilic ,\pullu 11 
t\rn1111and Ml)dule-cl)ll1hincd high 
dr,1m.1. h11111an co11rapr . .ind. ;1hnvr all. 
lechnologi~·,il achieverncnl . 

Special ccrcmo11in to hnnor the 
three former a~tronaut, arc to he con 
ducted hv NASA and the National Air 
and Space Mu-,eum in Washington . 
I) (' . 1111 July~() Vidl'tllllJ:il.''i 111' lhl' 
lirsl moon walk will he shown. along 
wII h h1e;h lie:hh nt ni>twnrk nwt>rn/\t> nl' 
lhe \polio- I I mIs,Ion. 

To commt"morate the anniversary. 
NASA has also issued a •;ouvcnir cdi 
tion of the original Apullo-1I int'orma-
111rn k11 whn,r 1~11 pacr•; drscriht> tlw 
mi,sion in the minutest detail from 
l·ountdown onward. lntere,ting rend
ing even no>A-. the hook let returns us lo 
tho,e charged-up days of 1969. when 
Il1e llS luuk Il1e {i11ul •,lep lu 1m1ke 
good on Pre,ident .John F. Kennedy's 
pledge to put an Amt'ncan on the 
moon hrfnrr th1• i>nd nf th1• drl'ildr 

Fvl"nh had rnn apace ,irwr that 
pledge Preparatinns for the lunar land 
Ing- -the tirst tentative ,pacdlights and 
lhP "'1hsPq11rnt f1ill-dre,, \pnlln mi,
,ion,--had dwarfed any of man·, pre
viou~ explo1atory venture~. Man
kiml''i-and America's-genius for 
cooperative undertaking, was reflected 
1n the meticulou, altenlion to detail 
th,1I rhar,wterin:d lhl" ,p,11.iewnrk pn·
l't'ding lhe ,u.: tual landing. 

It v.,;1s only y,·ars later fnllnwing a 
,enc, ol succr,,ful Apollo moon land 
I11g,. that the revisionists proclaimed 
the effort an arrogant ,tatemcnt of 
'\merican nalionali,m' and a waste of 
re-,011I-ce,. Hy and large al lhc time. 
the country was galvanized and ih 
spirit uplifted. 

98 

Highlighted by drama, 
courage, and 
technological 

achievement, the first lunar 
landing, and the 

preparations leading to it, 
dwarfed any of man's 
previous exploratory 

ventures. 

I\Jothlng was Jen to chat1l'c. Prnvi 
,i,rn had even hern made rnr the 
c:rew·, quarantine ,hnuld th,: a,t1-n-
11aul S I Clll I II heat 111g altl'II gel IIIS 

Rut the key to a ,uc,-c,,f11I Apollo-
II mi.,•,ion wa•, .·\111crict111 tcch1111lu_gv 
ro enahle the Apollo- 11 crew to ,u1 
vive the h1v,tilc environment of ,pace 
and moon. N I\SA and its thousands of 
suhcont ractors faced two general con
strainl 'i: the -,izr and the weight of 
equipment. rhe,e limiting fa(tor, 
Jil-tuted 11de,i!,(1111pp101tch rl•~ulting in 
electronic and other advances thal 
were hreakthrough, bordering on the 
tr1:hnolnrirnlly mirnrnl1111•, SciPn,I' 
fiction hei.:a111e I eality. Tlie,e ad1ieve
rnenh made the landing. and other 
mi'i,ion ohjective, . po,sihle . tAslro 
naut Frank Horman, ( 'ommander of 
Apollo-8 ' , flight around the moon in 
December IYhX . •;ummcd up confi 
dcnce in US indu,try when he re
marked following the mi,sion: ·we 
knew the people who huilt the equip 
men!: we knew lhe equipment: we 
knew it would wmk. aud ii did. " ) 

Take, for example. the Lunar Mod
ule's communications ,ystem. De 
signed to tran,mit telemetry data. 
hiomedk.il inf'ormalinn. lra(king 
signal,. and tclcvi,ion image, twhich 
allowed the world lo watch a\ man 
took his lirst step, on the moon). it 
was also re,po1l';ihle for voice com 

munications with the orbiting Com
mand Module and w1th earth. l'he sys
tem weighed less than 100 pounds . Its 
antenna. thirty-eight 111iil'1 of hair-fine 
win:. was packed into a cylinder just 
ten inchc, in diameter until deploy
nirnt. when it as,umed a di,h 'ihape 
ten teet across. 

In another electronic InnovatIon re
qllircd for a ,afe landing. a miniature 
1uda1 ahoard the Lu11ar Module 
liuunced a quaI1ct of ,ignals off the 
lunar surface to indicate such essen
tial, as approach speed and distance. 

A.nd while the mInIaturizatwn of" 
electronic e.quipment cnnLJoues (work 
once accomplished hy an entire room 
of computers is now done hy a piece of 
equipment the size of a shoebox). 
utl1c1 de velup111cr11 s lt!uditig to 
t\pollo-1I have c,tahli shed themselve,; -
as lhe building block, of technological 
progress. They became the foundation 
of an extremely hroad storehouse of 
techni(al and other knowledge that 
continue, to expand. 

The range of Apollo spinoffs-tech
nology and other means to improve or 
create commercial products-is ex
traordinary. In the public sector. and 
through NASA, good offices. Apollo 
technology has found its way into 
medicine. tran,portation. puhlic 
,,afct~,. industrial processes. energy 
systems. construction. communica
tions. home appliances. sports and 
recreation. and food products. to name 
hut a few general rntegorie, . I ,itcrally 
thousands of produch are involved . 

So in very practical terms. Apollo 
Iurned out to he something more than 
a pioneering venture of unprecedented 
,cope~ something more than a demon-' 
,!ration of the almost limitle,s capacity 
ol man to penetrate the t'runt1crs ol the 
unknown Its hencfits are concrete and 
countable. Hut even if they were not. 
who can ,ay we should not have gone 
lo the moon anyway'! • 
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• ' 1rmans 
A Look at World War Ill 

The Third World War-August 
1985, by Ge11. Sir John Hackett, 
Macmillan, New York, N. Y., 
1978. 327 pages , appendix and 
index. $12.95. 

Sir John Hackett's latest work 
creates the scenario of a future world 
war fought again in battle-scarred 
Europe. Unlike many works of fiction 
using future war as its focus, this vol
ume presents a carefully thought-out 
and detailed description of the events 
and conditions that could usher in th.e 
next world war. Generals and ad
visors associated with NATO collabo
rate to give the narrative an authorita
tive quality with specialized contribu
tions. They succeed in presenting an 
intriguing view of a future world war. 

Hackett strives to lay a comprehen
sive foundation for his story by re
viewing the world situation before 
1985. The result, however, is uneven; 
the description of African affairs, for 
example, reads like a travelogue. The 
author's military assessments offer 
little that is new from NATO's histori
cal concerns-the threat of Soviet 
numbers and mechanization over
running the northern plain of Ger
many and Western Europe. The Allied 
forces, as usual, have serious lim
itations, and certain questions on the 
use of tactical nuclear weapons re
main unanswered. Fortunately for the 
West, extensive efforts to upgrade its 
offensive capability take place in the 
years preceding the war and ulti
mately prove to be the critical margin. 

World War Ill erupts in 1985, the au
thor explains, when the Soviets at
tempt by force to achieve a political 
end-the demotion of the United 
States from its world role. For the 
margin of victory, NATO depends on 
airpower and superior technology, 
largely the product of competitive 
marketplace economies. With the 
start of fighting, Hackett's volume 
tests the reader 's patience with ex-
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e 
cessively long descriptions of unit 
strength and capability. But his work 
also contains many very interesting 
chapters-the Battle of the Atlantic 
(similar to that of World War II) and 
the battle in space. For the first two 
weeks of the war, the scenario holds 
to reality. 

Then suddenly, the Soviet thrust 
loses momentum. Successful Allied 
logistics turn the tide and partisan 
warfare breaks out within the Warsaw 
Pact countries. The Soviet leadership 
decides to use nuclear weapons as a 
means of preventing "creeping polit
ical decay and forcible decoloniza
tion." A gripping chapter describes a 
limited nuclear exchange: the de
struction of Birmingham followed by 
a horrible counterattack on Minsk. 
The book concludes with the different 
nationalities within the USSR throw
ing off their masters, the war ending, 
and a new bipolar world emerging 
with the United States and China/ 
Japan as the leaders. Like Austria
Hungary in World War I, the Soviet 
Union collapses under the global 
conflict and loses its superpower 
status. 

Despite several tedious chapters, 
Hackett's work is thought-provoking 
and worthwhile. Readers may find his 
description of Soviet collapse wishful 
thinking. In the earliest days of the 
cold war, many military planners be
lieved the Communist government 
was vulnerable to internal overthrow. 
Indeed, the authors of NSC 68 in 1950 
seriously entertained these thoughts. 
Although the idea seems to have lost 
popularity in the 1950s, Hackett res
urrects the possibility. He presents , 
however, no hard evidence for this 
optimistic assessment in his volume. 
Nevertheless, for a thoughtful and de
tailed World War Ill scenario, Hack
ett's work ranks as the best. It will 
enjoy great success among readers of 
all persuasions. 

-Reviewed by Maj. Harry R. 
Borowski, USAF, Department 
of History, USAF Academy. 

Japan and the Soviet Union 

The Soviet Union and Postwar 
Japan, Escalating Challenge 
and Response, by Rodger 
Swearingen. Hoover Institution 
Press, Stanford, Calif., 1978. 
340 pages. $14.95. 

\ 

As seen from Moscow, Japan is 
1 

America's "Cuba"-a US strategic 
bastion situated dangerously near the 
Soviet Pacific coast, where potent US 
nuclear naval forces, airpower, and 
ground troops have been based since 
World War II. Japan is far more than a 
Cuba, with its industrial power., 
ranking third in the world and with its 
small but growing "self-defense 
forces" that are a reminder of the 
Japanese power that defeated the 
Russians at sea early in the century 
and almost imposed its "Coprosper
ity Sphere" over the Pacific and much 
of Asia in the 1940s. 

It is not surprising, therefore, that . 
the long-range goal of Soviet 
strategists would be to eliminate the :I 

US military presence from Japan and , 
eventually to envelop Japan under 
Soviet influence or control. 

Rodger Swearingen writes in this,, 
his eighth major book on Japan, that a 
secret Japanese government study 
prepared in 1945 just before Japan's 
defeat predicted that the Russians, 
after the war, would wage an anti-US 
campaign through Japanese Com
munists to establish a " Red govern
ment in Japan." 

Swearingen served as a Japanese . 
language officer with General MacAr
thur's SCAP (Supreme Commander 
for Allied Powers) in Tokyo after the 
war. He is now a professor at the 
School of International Relations at 
the University of Southern California. 

Tracing the course of Soviet efforts 1• 

in Japan, Swearingen finds that Mos- ' 
cow followed an opportunistic, zig-

1 

zag course that has thus far failed to 
gain any substantial . foothold in Ja- I 
pan. 

The Soviets had short-term and 
long-term goals for Japan, but not 
"any well-defined Soviet policy for 1 

postwar Japan," Swearingen says. 
He recalls that a US analysis from 

the embassy in Moscow on November \ 
2, 1945, predicted that the Soviet 
Politburo would not worry about the 
revival of Japanese imperialism and 
aggression , but would become un
easy about the possibility that "Japan 
like Germany might someday be 
utilized by Western Powers as a 
springboard for attack on the USSR." 
The study suggested Moscow would 
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:try to employ Japanese Communists 
and leftists to exploit postwar disor
der and economic unrest. 

The Soviet strategy, according to 
Swearingen, was to handpick 
Japanese war prisoners from among 
the hundreds of thousands of POWs 
rounded up by the Russian army in 
Asia and to indoctrinate them in 
Communist dogma and methodology 
before returning them to Japan to re
vive and expand the Japanese Com
munist Party. 

"As it turned out, the Soviet pro
gram of indoctrination of Japanese 
prisoners of war was not a huge suc

i cess by any standard ," Swearingen 
1 says. "In some ways it may have 
·, backfired .... " He found from 
Japanese surveys among repatriates 
that the " overwhelming majority" did 

- not join the Communist Party and 
. were hostile toward their Soviet cap
tors. Later Japanese opinion polls 
showed repeatedly that Russia was 
"the most hated nation." 

The Japanese Communist Party 
was loyal to its Moscow mentors, but 

! after the war took off on its own ap-

1 

proach to "peacefu I revolution" and a 
"lovable" Communist Party; resorted 
to violent tactics on pressure from 
Moscow; then flirted with a 
nationalistic version of Titoism and 
Eurocommunism; wavered between 
pro-Peking and pro-Moscow leanings 
or independent communism; and 
now seems to tilt toward Peking. 

Moscow shifted from hard-line bul
lying and threats to coexistence and 
detente, and to Soviet offers of attrac
tive joint ventures with Japan in Sibe
rian oil, natural gas, and vital mineral 
resources. But Moscow's continued 
refusal to return the "northern ter
ritories" to Tokyo's control is a bone 
in Japan's throat that precludes 
warming friendship or alliance. 

Swearingen notes that Japan 's 
negative attitude toward Russia also 
reflects traditional historic distn,ist, 
fear of the threat of international 
communism , memory of the treat
ment of Japanese war prisoners, and 
Soviet capture of Japanese fishing 
boats. But he also observes that 
Japan is troubled by feelings of isola
tion and insecurity as Soviet military 
power in the Pacific mounts and as 
communism spreads in Asia, particu
larly after the US "defeat" in South
east Asia, and by gnawing doubts 
about reliability and steadfastness of 
US commitments of defense and se
curity in Asia following US decisions 
to pull troops out of South Korea and 
to renounce its defense treaty with 
Taiwan. 
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In his preoccupation with the 
Soviet threat, and Japan's uneasiness 
over apparent US fainthearted policy 
in Asia, Swearingen seems to over
look Japan's shortcomings-its fail
ure to pay its full share of the Asian 
defense cost which falls mostly upon 
the US; and Japan's rather feeble ef
forts to reduce the huge US deficit in 
trade with Japan. 

The US is faced with a dilemma: It 
wants to reduce the US Asian defense 
burden. But it doesn 't want to force 
Japan to submit to Moscow's threats 
orto take the other extreme of arming 
with nuclear weapons to become 
another nuclear power. 

Swearingen's rather slim volume 
does not probe deeply into Japan's 
strategic and political dilemma. Nor 
does it offer any firm policy guidance 
to Japanese or US planners. But the 
serious military reader will find the 
book contains a useful outline of Ja
pan's relations with the USSR, China, 
and other Asian nations, as well as 
copies and excerpts of significant 
Japanese treaties and agreements 
since World War II . These helpful ma
terials alone justify the rather high 
price of the book. 
-Reviewed by Lloyd Norman, retired 

Newsweek correspondent. 

SALT II: What's Ahead? 

The Fateful Ends and Shades of 
SALT, by Paul H. Nitze, James E. 
Dougherty, and Francis X. 
Kane. Crane, Russak & Co., Inc., 
New York, N. Y., 1979. 132 
pages. $4. 

The three authors look at the 
Strategic Arms Limitation Talks from 
different perspectives but arrive at 
much the same conclusion: The 
Soviet Union comes out ahead. 

Paul H. Nitze served as the repre
sentative of the Defense Secretary to 
the US Delegation to the SALT 
negotiations from the spring of 1969 
through June 1974. He served during 
the Kennedy and Johnson Adminis
trations as an Assistant Defense Sec
retary, Navy Secretary, and, finally, 
Deputy Defense Secretary. 

Nitze points out how far short the 
SALT II agreements fall from the orig
inal US objectives, noting that "the 
first casualty was the goal of achiev
ing a treaty of unlimited duration" 
and "the second casualty was parity, 
or essential equivalence." He says the 
US instead has accepted "the ap
pearance" of equal limitations. 

The "gray-area" systems that affect 
US allies in Europe, Nitze says, have 

been treated in "a most inequitable 
way." He notes, as an example, that 
mobile Soviet SS-20 missiles are not 
being limitetl, while the cruise 
missile , which could be a NATO 
counter to the SS-20, is under lim
itations. 

Because of his background, Nitze's 
warning is all the more chilling: "US 
program decisions and delays in mak
ing decisions since Vladivostok, 
combined with the terms of the prob
able SALT II agreements, now make it 
difficult, if not impossible, for the US 
to maintain crisis stability and rough 
equivalence.'' 

James E. Dougherty is professor of 
political science of Saint Joseph 's 
University, Philadelphia, and a senior 
staff member of the Institute for 
Foreign Policy Analysis , at Cam
bridge, Mass. 

Dougherty says the fact that Secre
tary· Vance carried a basing proposal 
for the MX missile to Geneva in July 
1978, when negotiations were so 
close to the final stage, "was evi
dence of poor planning in the fields of 
national defense and arms control." 
He gives an excellent review of the 
negotiations and the factors that de
layed the conclusion of the treaty. He 
points out that Soviet leaders have 
blamed the Congress for the slow 
pace of the SALT negotiations and 
have warned the Carter Administra
tion against trying to use the threat of 
Senate rejection to obtain conces
sions from Moscow. 

Francis X. Kane is a staff member of 
TRW's Defense and Space Systems 
Group, with more than thirty-five 
years' service as a planner of future 
systems and technology, principally 
in the areas of space and ballistic 
missiles. 

Kane points out that the Soviet 
threat to the US ICBMs will continue 
to grow even during the new treaty 
period, and concludes : "Once again, 
therefore, the US must have a pro
gram of 'safeguards' to protect its se
curity ag~inst deficiencies in the out
come of the SALT process." He ex
plains why this is so and what the US 
must do. 

Kane suggests guidelines -for 
negotiations after SALT II should in
clude all Soviet forces that can attack 
the US, and calls for major im
provements in US strategic forces, 
including full-scale development of 
the MX missile, a new ballistic missile 
submarine program, a new manned 
bomber, and an "emphasis on re
search for new technical break
throughs." 

The book, which includes an excel-
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Airmans 
Bookshelf 
lent introduction by Frank R. Barnett, 
president of the National Strategy In
formation Center, is a must for read
ers who wish to follow the long
anticipated Sehate debate on SALT II. 

-Reviewed by Bonner Day, 
Senior Editor. 

New Books In Brief 

The Missing Man: Politics and the 
MIA, by Capt. Douglas L. Clarke, USN. 
Pursuit of the MIA issue has been in
imical to the best interests of the US 
and of the MIA families, the author 
says. Both the US and Vietnam have 
used the MIA issue for political ends. 
Hanoi has offered a partial account
ing to obtain political or economic 
concessions, while the US has used it 
to justify its relations with the Viet
namese. By creating expectations 
and demands that could never be 
met, the US has caused a bitterness 
toward its government by a small but 
significant number of American citi
zens. The author concludes that the 

US did the families a tragic disservice 
by encouraging the belief that there 
would or could be an adequate ac
counting . Bibliography. National De
fense University Research Direc
torate, Washington, D. C., 1979. 212 
pages. $2.75. 

Neither Athens nor Sparta?: The 
American Service Academies in Tran
sition, by John P. Lovell. Not just a his
tory, this book provides insight into 
the major changes that occurred at 
the four US service academies in the 
post-World War II years. The author 
covers tt"ie controversial academic 
deanship of Robert McDermott, who 
was determined to break with the 
seminary model proposed for the 
fledgling Air Force Academy. He em
phasizes the distinctiveness of each 
.academy as well as similarities, and 
contends that all four are at a critical 
juncture. Included are suggestions 
for future changes. Notes, index. In
diana Univ. Press, Bloomington , Ind., 
1979. 362 pages. $17.50. 

Shuttle: The World's First Space
ship, by Robert M. Powers. The au
thor, a science writer, takes you 
aboard the world 's first spaceship for 
a cockpit view of a launch, orbit, reen
try, and return to earth. You preview 
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the scheduled NASA Shuttle missions. 
in hundreds of line drawings and 
photos of the crew at work in orbit. 
The Shuttle system is the key to un
locking the next era of technology 
and the forerunner of space trans
portation svstems of tomorrow. 
Stackpole Books, Box 1831, Harris
burg, Pa. 17105, 1979. 255 pages. 
$10.95. 

Soviet 'Dynamics - Political, 
Economic, Military, World Affairs 
Council of Pittsburgh. Here are the 
findings of three distinguished panels 
of internationally recognized Ameri
can and British scholars who analyze 
the global, political , economic, and 
military capabilit ies of the USSR and 
their implications for US foreign pol
icy. The findings were presented at 
the 17th World Affairs Forum in June 
1978, sponsored by the Council and 
attended by more than 400. World Af
fairs Council o_t Pittsburgh , Pitts
burgh, Pa., 1978. 97 pages. $5. 

Their Eyes on the Skies, by Martin 
Cole. Here are stories about a handful 
of colorful but relatively unknown 
men who made major contributions 
to aeronautical history. Foreword by 
retired Air Force Lt. Gen . Jimmy 
Doolittle. Photos, illustrations. Avia
tion Book Co., Glendale, Calif ., 1979. 
173 pages. $8.95. 

-Reviewed by Robin Whittle 

Recent and of Interest 

The Road to Khartoum, A Life of 
General Charles Gordon, by Charles 
Chenevix Trench, W.W. Norton & Co., 
New York, N. Y., 1979. 320 pages. 
$13.95. 

Pilot's Manual for 8-25 Mitchell, by 
Leo J. Kohn, Aviation Book Co., Glen
dale, Calif., 1979. 120 pages. $8.95. 

Pilot's Handbook for Grumman 
Wildcat, by Leo J. Kohn, Aviation 
Book Co., Glendale, Calif., 1979. 89 
pages. $8.95. 

Seventh Air Force Story, by Kenn C. 
Rust, Aviation Book Co., Glendale, 
Calif., 1979. 64 pages. $7.50. 

Super-Planes , by John Gabriel 
Navarra, Doubleday & Co., New York, 
N. Y., 1979. 79 pages. $6.95. For read
ers ten to fourteen. 

U-Boat War, by Lothar-Gunther 
Buchheim, Bantam Books, New York, 
N. Y., 1979. 320 pages. $8.95. Photos 
and text by an eyewitness. 

Weapons of the Third Reich, 
Doubleday & Co., New York, N. Y., 
1979. 371 pages. $25. Encyclopedia of 
small arms, artillery, and special 
weapons of the land forces. ■ 
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tial-or "weekend"-BAS plan, con-, 
ducted at McChord AFB, Wash ., and 
Elmendorf AFB, Alaska, had to be 
discontinued because it was too exJI 
pensive, Maj. Gen. Harry A. Morris 
said in USAF's formal reply to the 
Council. He is the Hq. USAF Assistant 
Deputy C/S for Manpower and Per
sonnel. General Morris, however, said 
USAF's "ultimate goal" is to provide 
BAS to all except basic trainees. 

By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

The Conference also urged the Air 
Force to push hard for a family sep
aration allowance for E-3s and below, 
and a cost-of-living allowance for 
single enlisteds overseas. General 
Morris explained that both items, now 
awaitir;ig congressional action, have, 
strong Air Force support. 

Conference Pushes BAS for All ingly, at its annual meeting at the AFA 
Convention last fall, the Conference 
drew up a list of sixteen "items of 
interest" dealing with airmen policies 
and compensation needs. These were 
sent to the Air Force. 

Most married airmen draw monthly 
basic allowance for subsistence 
(BAS), amounting to $3 to $4.50 per 
day. A great many single airmen, 
however, draw no BAS; they are ex
pected to eat in the dining hall. But 
this is gross discrimination, many 
claim. The unpleasant situation, 
combined with the denial of quarters 
allowance to many bachelors who 
would like to live off base, has created 
severe retention problems. 

The Second Annual Senior Enlisted 
Advisor (SEA) Conference, spon
sored by AFA and composed of prom
inent NCOs from throughout the Air 
Force, wants to help solve this and 
other personnel problems. Accord-

The lead item urged the service to 
reexamine its BAS policy, give BAS to 
all bachelors on first enlistment, and 
strain to achieve full BAS for all . 
USAF, in a sympathetic response, has 
explained that single E-7s through 
E-9s in supervisory jobs have re
ceived BAS si nee 1976. Furthermore, 
this practice may be extended to 
E-6s-the matter is under study. 

The group also recommended that 
pay raises at the twenty-fourth and 
twenty-eighth years of service be 
cranked into the pay scales, to help 
retention of senior members. The Air • 
Force replied that any new compen- I 
sation proposal must wait the out
come of the Defense Department's 
overhaul of retired pay and related 
pay items. 

Other topics discussed in the SEA 
Conference's report to Hq. USAF in
cluded senior NCO assignments, 
career management of first ser
geants, professional military educa
_tio n of NCOs, household goods 
shipment problems, and wear of 

104 

But BAS for all is not in the works 
now. The money is just too hard to 
find at this point. A long test of a par-

Air Force Responds to AFA's JOAC Report 
AFA's Junior Officer Advisory Council late last year, in a com

prehensive document of unusual candor, faulted the Air Force for a 
variety of actions, or lack of them, which the JOAC said hurt reten
tion. 

Their leadoff complaint held that senior officers do not under
stand or are indifferent to the juniors' problems The JOAC report 
also urged the service to improve junior officers' job security, con
sider modifying the up-or-out system. delegate decision-making 
authority to lower command levels, give broader recognition to 
young officers for jobs well done. and invoke other reforms The 
report scored what it called "the documented loss of benefits." 

The JOAC, composed of twenty-six outstanding young officers 
assigned throughout the Air Force, bucked its report to the Deputy 
Chief of Staff for Personnel, Hq USAF. Other top leaders also ex
amined it. 

Chief of Staff Gen. Lew Allen. Jr., in a recent official response to 
the report, said several of the recommendations have been ap
proved. The JOAC, he added, "has taken a thoughtful and con
structive approach and produced a valuable set of observations 
and recommendations ." He said this type of exchange "is vital to 
meaningful policy development." 

A synopsis of the seven sections of the report and the Air Staff 
response follow: 

1. Senior Air Force Leadership. Junior officers perceive that 
service leaders are not aware of their problems and don't motivate 
middle managers to take specifi c stands on issues and to provide 
accurate information on areas of concern. Senior leaders should 
visibly address the issues. The service should expand its informa
tion program on the legislative process and threats to benefits. 

Air Staff Response. We agree that broader information efforts are 
needed on people programs and issues. We are working on ii. 
Examp1es of new efforts include visits and briefings by Personnel 
Management Teams, advising commands of the status of pending 
legislation, and command programs such as TAC's "TOP CARE." 
Effective communication up and down the line is vital. USAF lead
ers, at Headquarters and in the field, are involved. 

2. Job Security. Until recently young officers joined USAF firm 
in the conviction that an Air Force career offered a good chance of 
success and self-fulfillment. Now, however, junior officers are 
reevaluating their choice; they are confronted with such things as 
promotion uncertainties, advancement phase points changed be
cause of budgetary limits, and an unacceptable (controlled) OER 
system. Furthermore, officers chosen for advancement should be 
able to wear their new rank-"frocking"-when promotion lists ap
pear Consideration should be given to easing the tough up-or-out 
rules, thereby allowing passed-over captains to stay on active 
duty. 

Air Staff Response. Actually, promotion opportunity and timing 
have held fairly steady. Concerns such as those expressed by the 
JOAC over the OER led to the recent removal of controls. We have 
also increased selection opportunity to temporary captain and 
permanent-regular major And numerous twice-passed-over cap
tains will be continued on active duty. The antifrocking policy will 
remain, however, since frocking "violates the spirit and intent of 
congressionally imposed grade ceilings." 

3. Career Growth. Junior officers see no clear-cut pattern for 
career growth. Few guides exist which adequately prepare them to 
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,tigue uniforms. There are too many 
urbs on wearing the latter off base, 
1e advisors said, but the Air Force in 
,s response disagreed. It did go along 
vith their position that members 
;hould be allowed to roll up the 
;leeves of their fatigues. ' 

l·Hke Authority Threatened Again 

tary authori..zation bi II as reported out 
by the House Armed Services Com
mittee. USAF is down for just 558,761 
active-duty members by end-FY '80, 
nearly 20,000 fewer than in early 1978. 
The other services are earmarked for 
manpower increases, if the Commit
tee's measure prevails and recruiters 
can meet their quotas. Here are the 
Committee's strength recommen
dations compared with the Penta
gon's most recent estimates of on
board personnel: 

Air Force 
Army 
Navy 

End-FY 'BO 
(Sept. 30. 1980) 

USAF has been forced to request 
another extension-its tenth since 
1959--of its temporary authority to 
promote above statutory officer 
grade ceilings. It wants the present 
temporary ceilings, which expire Sep
tember 30, made permanent. Without 

1
any extension, many promotions 
won't materialize and hundreds of 
demotions will occur, the Air Force · 
'las declared. The DOPMA legislation 
~ontains the permanent grade ceil-
ngs the Air Force requires. But the 
3enate Armed Services Committee, 
-Nhich has blocked DOPMA before, 

Marine Corps 

Total 

558,761 
780,337 
529,002 
189,000 

2,057,100 

Mar, 31, 1979 

564,611 
751,294 
524,922 
185,518 

2,026,345 

The authorization bill requires reg
istration of males who become eigh
teen after December 31, 1980. The 
language adopted demands an an
nual assessment of the Selective Ser
vice System's mobilization capability. 
It also preserves the System as an in
dependent agency. 

Radio-TV star Arthur Godfrey received a 
special plaque from Lt. Gen. K. L. Tallman, 
USAF Academy Superintendent, during the 
Academy's twenty-fifth anniversary dinner 
dance at Colorado Springs, Colo. 

-~ives no indication of taking it up. 
ing-in" expenses, which in the past 
have plunged many overseas new
comers into debt. 

fherefore, the simple extension mea
mre, which Air Force has asked the 
Jefense Department to send to Con
;i ress, has become crucial. A DoD au
thority said that the proposal will be 
:;ent to Congress in mid-July. 

USAF Strength Continues 
Decline 

Only the Air Force will continue to 
lose personnel under the FY '80 mili-

Also in approving the authorization 
measure, the Committee okayed the 
advance payment of station housing 
allowances for service personnel as
signed overseas. The move is de
signed to help members pay "mov-

The bill boosts the President's FY 
'80 budget recommendation for 
hardware and research from $40 bil
lion to $42.1 billion. 

DoD Booms Retirement Plan 
Department of Defense officials, 

preparing to formally launch their 

fill senior staff jobs. Longer tours, fewer PME quotas, and the long 
wait to vie for gold leaves compound frustrations. Many juniors feel 
the emphasis has shifted from job performance to "square-filling" 
activities such as additional duties, advanced degrees, and com
munity activities. But since the emphasis is often inconsistently 
applied, individuals are not sure how to establish priorities or de
termine career prospects. An appraisal board at the eight-year 
point would make junior officers more aware of their career poten
tial 

Air Staff Response. There is no single path to success; rather 
there are many routes but more depends on the individual than on 
any specific career plan. We are increasing publicity about career 
development and assignment practices. Each officer, with advice 
from his superior and resource manager, should choose the com
bination and priority of academic and military education and other 
factors best suited to his own circumstances. We don't emphasize 
PME or academic education as such, but rather their potential for 
boosting job performance Job performance remains the big de
:erminant of success. We are studying the appraisal board rec
)mmendation. 

4 .. Decentrallzatlon of Authority. The decision-making pro
cess is so complex that junior officers feel left out of it. This lack of 
authority and management opportunity damages career satisfac
t,ion and retention. ATC's "BUCK STOP" program, which gives 
lower levels more authority and responsibility, is a good way to 
alleviate this. 

Air Staff Response. We support BUCK STOP and commands are 
studying similar ideas. Decentralization of decision-making is 
vital for fostering sound leadership and motivation at all levels 

5 .. Compensation. Junior officers say the erosion caused by 
inflation and the documented loss of benefits has cut purchasing 
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power in recent years. The future holds further losses. All the ser
vices should publicize the unique and arduous demands made on 
service people, vigorously support adequate pay raises, and op
pose further cuts in entitlements. 

Air Staff Response. We agree Air Force leadership has taken a 
strong stand on all these points and will continue to do so. General 
Allen has publicly committed himself to defending the rights, ben
efits, and privileges of all Air Force members. 

6. lnstltutlonal Legitimacy. Junior officers see a lack of pub
lic support, negative media portrayals, and perceptions of gov
ernment indifference to the military. This lowers junior officer 
morale and dedication and hurts retention. The USAF and ser
vice-oriented organizations must expand their efforts to "tell our 
story to the public." 

Air Staff Response . We agree with and are actively pursuing 
many of the JOAC's community-relations proposals. Air Force 
leaders are addressing a wide range of public audiences on the 
threat, ICBM force, and other issues. Organizations like AFA can 
be a great help in improving public awareness of Air Force pro
grams. 

7. Recognition. Air Force supervisors too often fail to recog
nize sterling junior officer performance Complex regulations and 
procedures discourage supervisors from making awards. It's time 
to simplify them. Air Force leaders should reemphasize the im
portance of recognition and awards and decorations as positive 
incentives. 

Air Staff Response. The recommendations have merit, and we 
will take them up at a conference in May. (The group began de
velopment of an Air Force Recognition Pamphlet, which officials 
expect will be widely distributed this year, the Military Personnel 
Center reported.) ■ 
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TheBulleHn 
Boord 

package to overhaul the military re
tirement system, said that if Congress 
approves the legislation, "one-quar
ter to one-half" the active-duty mem
bership will switch to it. The plan's 
early withdrawal features , which they 
hailed , will give participants " greater 
flexibility in their financial planning," 
they added. 

Furthermore, they said the new 
plan will actually improve personnel 
retention and "silence the debate and 
controversy" that have surrounded 
the retirement issue for years. 

These signals from Defense are not 
the same ones Air Force has received 
from its troops, however. An internal 
USAF survey reported in this spc:11,;e 
last month indicates that few current 
members would elect the proposed 
system and that it would hurt reten
tion and recruiting . Defense's pack
age is officially titled the Uniformed 
Services Reti rement Benefits Act 
(USRBA). 

President Carter was scheduled 
to kick off Defense's drive to sell 
USRBA, to the military community 
and Congress, with an announce-

ment in late June. Much of the tough 
selling chore falls on the Office of the 
Deputy Assistant Secretary of De
fense (Military Personnel Policy) . Of
ficials of that office , including USAF 
Col. Leon Hirsh, have been briefing 
military associations and other 
groups in search of their support for 
USRBA. 

This is no small project; the draft 
legislation covers 295 pages. It was 
explained that related statutes like 
the Survivor Benefits Plan must be al
tered to mesh with USRBA. 

Under USRBA , all active-duty 
members will remain covered by the 
present retirement system. However, 
anyone could elect the new system, 
something Defense will encourage. 
The only requirement is a commit
ment for four extra years of service. 

"We feel ," one DoD official said , 
"that young members in their first and 
second terms will el ect to switch .. . 
so they can use the early withdrawal 
options." These would let persons 
with ten years of service withdraw up 
to ten months' basic pay; at fifteen 
years of service, ten more months of 
basic pay could be withdrawn. Thus, 
hard cash would be available for 
home buying, car purchases, and 
other important projects. Early with
drawals, of course, will reduce ulti 
mate retirement benefits. 

Other key features of USRBA in-

Ed Gates . . . Speaking of People 

elude a two-tier annuity arrangemen 
payable at twenty years' service anc 
at age sixty, CPI (Consumer Price In
dex) protection , a Social Security 
offset, and severance pay for all 
grades. Lifetime retirement pay for 
those serving twenty years would de
crease by about twenty-five percent; 
this remains the major reason USRBA 
turns so many people off . 

Because of the early withdrawal 
feature , officials now estimate that 
USRBA will cost slightly more than 
the presen t sys tem un til th e yea r 
2000. While they doubt that Congress 
will give the package serious atten
tion this year , they clearly plan to 
press for action in 1980. 

Club Dues Too High? 
Air Force officers pay an average of 

$10.80 per month in club dues, a fig
ure a majority of them say is unrea
sonable. The average monthly tab at 
Army and Marine clubs, wh ere there 
are considerably fewer complainers, 
is$9.60and $6.30, respectively. These 
are among the findings of a recent 
study of military club and package
store operations conducted by US . 
Comptroller General Elmer B. Staats. 

The Navy was not involved in the 
dues issue because very few of its 
clubs charge dues. 

Defense-wide, the Comptroller re
ported, monthly club dues become 

Meeting the Need for Child-Care Centers 
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Sandra Smith dropped off her year-old son, Derek, at the base 
child-care center. It was 8:30 a.m. She then drove the three miles to 
her secretarial job, secure in the knowledge that the lad was in 
good hands. She would pick him up late that afternoon. 

The location of this scenario, now Sandra's regular weekday 
routine, happens to be Wright-Patterson AFB, Ohio. But it could 
also be any of the 125 other USAF bases that operate all-day 
child-care centers. Indeed, officials report that Air Force-wide 
more than 14,000 children attend them on a daily basis. And atten
dance is growing 

That is not surprising, for the care dispensed is generally con
sidered to be of high quality. And the couple or the single parent 
using these centers appreciates the very nominal fees ; they're well 
below those charged by civilian child-care facilities. 

Military child-care programs are a relatively new and unsung 
fringe benefit. Their emergence hasn't created much of a stir be
cause actual and perceived erosion of benefits have hogged the 
spotlight in recent years. 

Base child-care projects were originally established by wives' 
clubs or other private groups. They provided short-time baby
sitting service so mothers could go shopping, or just get away for a 
couple of hours. 

But military wives more and more have become full-time job
holders, and the number of single parents in uniform, women and 
men, has soared. They all need a convenient, professionally-run 
place to park die Kinder for longer than normal baby-sitting 

periods, and USAF has responded. The other services also report 
growing child-care operations. 

To accommodate increasing customer demand, the Air Force in 
1974 tied ch ild-care centers to the MWR (morale , welfare, recre
ational) program a&,a central base fund activity. This provided cen
tralized direction. It also means that care centers, along with such 
other MWR projects as clubs, bowling alleys, golf courses, recre
ational centers, and youth activities, share in both appropriated 
and nonappropriated funds. 

The MWR enterprise is big business. Officials report that last 
year alone it took almost half a billion-repeat, billion-dollars to 
support just the Air Force's MWR activities. About one-third, or 
$168 million, was appropriated by Congress. Much of it went for 
equipment, supplies, and building maintenance 

The lion's share, $329 million, came from exchange store profits 
and fees charged by the various MWR activities This income helps 
cover salaries, normal operating costs, and expansion of projects 
necessary to keep pace with today's changing life styles. Women's 
sports activities, outdoor programs, and do-it-yourself projects 
are, like child-care centers, growing in popularity, USAF au
thorities declare. 

Fees charged at most MWR facilities, like everything else, have 
been rising, but they remain well below rates at comparable civil
ian activities. Child-care center fees vary by base, because of 
local wage and other cost factors. But Air Force-wide, officials re
port, they average forty-five to fifty cents an hour for full-time care. 
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ojectionable when they reach $4-$5 
>r senior enlisteds . For officers, 
.6-$1 0 is considered unreasonable 
,ya large percentage of the officers, 
,nd more than $11 is objectionable to 
wo-thirds of them, Mr. Staats re
>0rted. He heads the General Ac
;ounting Office, which is the con
~ressional watchdog of executive 
~gency spending. 

The report faulted many club man
agement practices. It also states that 
without the revenue from base pack
age-store sales-which hit $35 million 
in FY '77-about fifty-seven percent 
of all clubs would have shown losses. 
The intent of Congress, the report in
dicated in what could be bad news 
1:ihead for club solvency, is that pack-
1ge store profits should be distrib
Jted among all base personnel, not 
ust for the benefit of club members. 

Elsewhere in the report the Comp
-roller recommended that manage
nent of clubs be taken out of the 
,ands of local commanders. He noted 
:hat many officers complained about 
Jeing pressured into joining their 
:lubs. There was no talk of reducing 
jues. 

1Care Improvement Bills Grow 
Lawmakers are backing a spate of 

proposals to improve military physi
cians' compensation in hopes of im
proving doctor recruiting and reten-

tion . The House Armed Services 
Committee in H.R. 4040, its version of 
the FY '80 military authorization act, 
voted to (1) raise the Armed Forces 
Health Professions Scholarships 
from $400 to $450 a month , and (2) 
give graduates of that program an 
annual $9,000 bonus after four years 
of service rather than the present 
eight years. 

On the Senate side, Sens. Henry 
Bellmon (R-Okla.) and Strom Thur
mond (R-S. C.) are backing a total of 
five bills designed to attract and re
tain more military physicians. Other 
new bills include: 

• H.R. 4070 (James R. Jones , 
D-Okla.) would change the Internal 
Revenue Code to continue tax-ex
empt status for veterans organiza
tions if seventy-five percent of the 
members are "veterans," not neces
sarily "war veterans" as the present 
code reads. 

• S. 1130 (Birch Bayh, D-lnd ., and 
others) provides a statutory basis for 
the military's now voluntary legal as
sistance program. New related bills 
include H.R. 3805 (Melvin Price, 0-111. , 
and Bob Wilson , R-Calif.), which 
would improve the quality and effi
ciency of the military judicial system, 
and H.R. 4001 (Patricia Schroeder, 
D-Colo.). The latter would guarantee 
the right of legal assistance to service 
members and their dependents. 

Sen. Charles McC. Mathias (R-Md.) 
said he will introduce a measure 
providing financial aid for military 
families overseas with college-age 
children. It would pay travel expenses 
for two annual round trips for stu
dents pursuing a degree. Military 
children traveling to obtain a high 
school diploma would get one annual 
round trip, courtesy of Uncle Sam. 
The Senate has already approved 
Mathias's plan to give these same 
benefits to Foreign Service families 
abroad. 

Short Bursts 
The Air Force has put out a hurried 

call for civil engineering officers, 
captains through lieutenant colonels, 
to volunteer for unaccompanied 
tours in Israel starting in August. 
Their mission: build air bases (in 
support of the President's Mideast 
peace initiative). Work weeks of sixty 
to eighty hours are promised. "Un
common tact and diplomacy" are es
sential, the announcement added, 
because those picked " will be under 
considerable pressure during daily 
negotiations with Israelis. " 

Because the service needs new Of
ficer Training School grads quickly, 
the Air Force will rush the most out
standing applicants through process
ing and medical tests and enroll them 
promptly. OTS is located at Lackland 

For short-term care, the hourly average runs about eighty cents. the midst "of a real boom in the leisure-time business." Thus, they 
say, it is not surprising that "more of our people are seeking the 
good life-entertainment, sports, and self-improvement." 

Parents appreciate the genuine care and attention dispensed. 
One Air Force wife and mother particularly lauded the "protective 
health attitude" displayed at various base centers. "Each child has 
his temperature taken before admittance: only food in sealed con
tainers is allowed; each child and his belongings [food, formula, 
clothes, etc.] are marked to prevent mix-up; and no medications 
are permitted in diaper bags," she said. 

Air Force, meanwhile, is about to expand child care by lowering 
:he minimum age for admittance from the present six months to six 
weeks. This innovation is being tested, and a special infant-care 
training guide for care-g ivers is being prepared. The USAF Man
power and Military Personnel Center, Randolph AFB, Tex., which 
shapes child care and other MWR policies, explained the infant
care plan for AIR FORCE Magazine readers: 

• Infants as young as six weeks will be enrolled in base care 
facilities. Even those with such chronic problems as asthma or al
lergies will be admitted if local authorities agree the health and 
safety of all the children can be safeguarded. 

• If a tot requires regularly administered oral (no injections) 
medication, the parent (or specially designated trained care
giver) must come to the center and administer it. 

Randolph officials also report that base care centers recently 
completed the first year of a five-year plan to establish full "early 
childhood development" programs. This includes workshops for 

-;.;enter directors and staffers. The goal, the officials said, is "to 
provide children meaningful activities that will assist in their cogni
tive, social, language, physical and emotional development." 

In related moves, staff training has been accelerated, and the Air 
Force is asking Congress for appropriated funds to pay the 
salaries of all child-care directors 

MWR activities clearly are playing an ever-growing role in the 
lives of USAF people. Offic ials note that the American public is in 
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Air Force is responding. "The changing mix of our force is now 
placing new demands on our child-care centers and women's 
sports activities, and we are meeting them. Outdoor programs are 
becoming the thing-we are providing them," Hq. USAF is telling 
the field. 

Authorities, of course, remain highly concerned about the ever
rising costs and the need to boost MWR userfeesfrom time to time. 
This raises a question: Couldn't USAF members and their families 
rely more on nearby civilian facilities and programs, thus reducing 
the need to expand on-base projects? 

The answer, the Air Force says, is that local communities, follow
ing the "Proposition 13" message from California, are cutting tax
supported recreation programs and curtailing facilities. Also, 
there are often transportation and hours-of-operation problems that 
deter military participation outside military reservations. 

Another problem is with Congress: It continues to question vari
ous MWR projects and their costs. The lawmakers, for instance, 
have forced the services to reduce the number of uniformed people 
assigned to MWR activities. This requires. more civilian hiring and 
boosts costs of operation. 

Problems notwithstanding, the important question is: What does 
USAF get in return for its investment in child-care centers and other 
MWR programs? 

The leaders' response is that "our people are using our pro
grams to meet their individual needs-self-education, improving 
their physical fitness, helping out with the family. 

"Commanders have found that by meeting these needs the 
disciplinary rate is better, drug and alcohol abuse are reduced, 
productivity is increased, and our people feel that we care for 
them." ■ 
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AFB, Tex. To rate the hurry-up treat
ment, applicants must present high 
qualifying test scores and hold 
graduate degrees or B.A. degrees 
with at least a 2. 7 grade point average. 
Officials report , meanwhile, that the 
majority of the FY '79 selectees for the 
Airman Education Commission Pro
gram have between a 3.0 and a 4.0 
GPA. 

Mrs. Lillian C. Roberts received the 

first Women's Airforce Service Pilots 
(WASP) discharge certificate-nearly 
thirty-five years after her actual dis
charge-in ceremonies at the Penta
gon May 22. Acting Under Secretary 
of the Air Force Antonia H. Chayes, in 
presenting the certificate, lauded the 
WASPs and their dedication . More 
than 1,100 WASPs flew for the Army 
Air Forces during World War II. Their 
service was recently declared to be 

active-duty service, and they becam1 
eligible for veterans benefits, a movE 
strongly supported by AFA. 

The Comptroller General, in a re 
cent report to Congress , made a 
strong pitch for the Air Force Re
serve to merge with the Air National 
Guard. Rather a strange suggestion 
since the idea has been rejected time 
after time and it remains not politi
cally feasible. • 

Senior Staff Changes 
PROMOTIONS: To Major General : Philip J. Conley, 

Jr.: Charles C. lrlons. To Brigadier General: Robert D 
Caudry; Albert J. Kaehn, Jr.: Norris W Overton; Robert H. 
Reed. 

RETIREMENTS: BIG Robert S. Berg; UG Raymond 
B Furl~ng; B/G FrFJnr.is A HYmphreys; BIG Elwood .A 
Kees, Jr. ; BIG Carl S Miller; BIG George K Patterson; 
B/G James N. Portis; B/G Eugene D Scott; MIG Lucius 
Theus. 

CHANGES : B/G (M/G selectee) Ch ristopher S. 
Adams, Jr., from Asst. DCS/Ops .. Hq . SAC, Offutt AFB, 
Neb., to DCSIOps. Plans, Hq. SAC, and Dep. Dir. for SIOP, 
JSTPS, Offutt AFB, Neb., replacing M/G George D Mil
ler ... M/G James H. Ahmann, from Dir. of Plans, DCS/ 
OP&R, Hq. USAF, Washington, D. C., to ACS/Ops., SHAPE, 
Casteau, Belgium, replacing MIG (UG selectee) William H. 
Ginn, Jr .. . . Gen. James R. Allen, from C/S, SHAPE, 
Casteau , Belgium, to Dep. CINC, US EUCOM, Vaihingen , 
Germany , replacing Gen. Robert E. Huyser .. . B/G 
Jerome R. Barnes, Jr., from Cmdr., 7th AD, SAC, Ramstein 
AB, Germany, to US DCS/LIVE OAK, Casteau , Bel
gium .. . Col. (B/G selectee) Robert D. Beckel, from 
Cmdr., 410th BMW, SAC, K. 1. Sawyer AFB, Mich., to Cmdr., 
7th AD, SAC, Ramstein AB, Germany, replacing B/G 
Jerome R. Barnes, Jr . B/G Schuyler Bissell, from De
fense Air Attache, Tel Aviv, Israel, to Dep. Asst. CIS, C-2, 
Combined Forces Comd., Seoul, Korea. . B/G Richard A. 
Burpee, from Cmdr., 19th AD, SAC, Carswell AFB, Tex., to 
IG, Hq. SAC, Offutt AFB, Neb., replacing B/G (MIG select
ee) Patrick J Halloran . Col. (B/G selectee) Lyman E. 
Buzard, from Cmdr. , 43d SW, SAC, Andersen AFB, Guam, 
to Cmdr., 19th AO, SAC, Carswell AFB, Tex .. replacing BIG 
Richard A. Burpee. 

B/G Alonzo L. Ferguson, from Dep. Dir. for Ops. & 
Readiness, DCS/OP&R, Hq. USAF, Washington, D C., to 
Cmdr., 21st NORADIADCOM Rgn., Hancock Fld, N. Y., re
placing retiring B/G Carl S. Miller ... M/G (L/G selectee) 
William H. Ginn, Jr., from ACS/Ops , SHAPE. Casteau, 
Belgium, to Cmdr., US Forces Japan, and Cmdr, 5th AF, 
PACAF, Yokota, Japan, replacing retiring L/G George G. 
Loving, Jr . . .. B/G (M/G selectee) Irwin P. Graham, 
from·Dep. Dir. for Politico-Military Affairs, J-5, JCS, Wash
ington , D. C., to DCS/Plans, Hq . PACAF, Hickam AFB, 
Hawaii, replacing B/G (M/G selectee) Herman 0 
Thomson . . . B/G (M/G selectee) Patrick J. Halloran, 
from IG, Hq. SAC, Offutt AFB, Neb., to Asst. DCS/Ops., Hq . 
SAC, Offutt AFB, Neb., replacing BIG(M/G selectee) Chris
topher S. Adams, Jr. . . M/G Charles C. lrlons, from Dir. 
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ofTrnsp ., DCS/L&E, Hq . USAF, Washington, D C , to Dep. 
Dir. for Log . (Strat. Mobility), J-4, JCS, Washington, D C. 

B/G WIiiiam L. Kirk, from Asst DCS/Ops. & Readiness, 
Hq PACAF, Hickam AFB, Hawaii, to IG, Hq. PACAF, 
Hickam AFB, Hawaii, replacing B/G Alfred M. Miller, 
Jr BIG John R. Lasater, from Crndr , 4th AO , SAC, F. E 
Warren ,A.FB, \fl/yo .. to Senior Mi! .11.dvisor to Dir , .11.CDA. 
Washington , D. C . . .. B/G George C. Lynch, from Dep. 
Dir. of Budget, AF Comptroller, Hq. USAF. Washington, 
D. C., to Dir. of Acctg . & Finance, & Cmdr., AFAFC, Denver. 
Colo ., replacing ret iring MIG Lucius Theus . B/G Alfred 
M. Miller, Jr., from IG, Hq PACAF, Hickam AFB, Hawai i, to 
Cmdr, 25th NORAD/ADCOM Rgn, McChord AFB, Wash. , 
replacing retiring BIG Elwood A Kees, Jr ... M/G George 
D. Miller, from DCS/Ops. Plans, Hq. SAC, & Dep. Dir. for 
SIOP. JSTPS. Offutt AFB, Neb., to Dir. of Plans, DCS/OP&R, 
Hq. USAF, Washington, D. C .. replacing MIG James H. Ah
mann ... Col. (B/G selectee) Richard D. Murray, from 
DCSIComptroller, Hq . TAC, Langley AFB, Va .. to Oep Dir. 
of Budget, AF Comptroller, Hq USAF, Washington. D. C . 
replacing BIG George C. Lynch 

Col. (B/G selectee) David L Patton, from Dep. Dir. for 
Ops. & Tng ., DCS/OP&R, Hq. USAF, Washington, D. C, to 
Dep. Dir. for Ops. & Readiness , DCS/OP&R, Hq. USAF, 
Washington, D C, replacing B/G Alonzo L Fergu
son ... M/G Don H. Payne, from DCSIOps & Intel., Hq 
PACAF, Hickam AFB, Hawaii, to Cmdr., Keesler TTC, ATC, 
Keesler AFB, Miss., replac ing M/G John S. Pustay ... B/G 
George B. Powers, Jr., from Cmdr., 437th MAW, MAC, 
Charleston AFB, S. C, to Dir of Trnsp., DCSIL&E, Hq. 
USAF, Wash ington, D. C, replacing M/G Charles C. lri
ons . .. M/G (L/G selectee) John S. Pustay, from Cmdr., 
Keesler TTC, ATC, Keesler AFB, Miss., to Asst. to Chair
man , JCS, Washington . D. C , replacing L1G (Gen select
ee) William Y. Smith . . B/G John P. Russell , from IG. Hq 
TAC, Lang ley AFB, Va., to Dep Dir, J-3, USREbCOM, 
MacDill AFB, Fla., replacing retiring B/G Francis A. Hum
phreys ... AFRES B/G Donald T. Schweitzer, from Mob. 
Asst. to Asst. DCSIOP&R, Hq. USAF, Washington, D. C., to 
Mob. Asst. to DCSIOP&R. Hq. USAF, Washington, D. C. 

WG (Gen. selectee) WIiiiam V. Smith, from Asst. to 
Chairman, JCS, Washington, D. C., to C/S, SHAPE, Cas
teau, Belgium . . . B/G (M/G selectee) Herman O. Thom
son, from DCSIPlans, Hq. PACAF, Hickam AFB , Hawaii , to 
DCS/Ops. & Intel ., Hq. PACAF, Hickam AFB, Hawaii, re
placing MIG John H. Payne . .. M/G (L/G selectee) 
Stanley M. Umstead, Jr., from Dep. Asst. Sec. Def. (Mi li
tary Personnel Policy), OSD, Washington , 0 . C. , to Cmdr, 
AU, ATC, Maxwell /\FB, Ala, replacing retiring L/G 
Raymond B. Furlong. • 
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Industrial Associates of 
the Air Force Association 

"Partners in Aerospace Power" 
Listed below are the Industrial Associates of the Air Force Association. Through this 

affiliation, these companies support the objectives of AFA as they relate to the responsible use 
of aerospace technology for the betterment of society, and the maintenance of adequate 

aerospace power as a requisite of national security and international amity. 

Aeritalia, S.p.A. 
Aerojet ElectroSystems Co. 
Aerojet-General Corp. 
Aerojet Services Co. 
Aerospace Corp. 
AIL, Div. of Cutler-Hammer 
Allegheny Ludlum Industries, Inc. 
American Telephone & Telegraph Co. 
AT&T Long Lines Department 
Analytic Services Inc. (ANSER) 
Appl ied Technology, Div. of Itek Corp. 
Armed Forces Relief & Benefit Assn. 
AVCO Corp. 
Battelle Memorial Institute 
BDM Corp ., The 
Beech Aircraft Corp. 
Bell Aerospace Textron 
Bell Helicopter Textron 
Bell & Howell Co. 
Bendix Corp. 
Benham-Blair & Affiliates, Inc. 
Boeing Co. 
Brunswick Corp., Defense Div. 
Brush Wellman, Inc. 
Burroughs Corp. 
CAI, Div. of Bourns, Inc. 
Calspan Corporation, Advanced 

Technology Center 
Canadian Marconi Co. 
Cessna Aircraft Co. 
Chamberlain Manufacturing Corp. 
Cincinnati Electronics Corp. 
Clearprint Paper Co., Inc. 
Collins Divisions, Rockwell lnt'I 
Colt Industries, Inc. 
Computer Sciences Corp. 
Conrac Corp. 
Control Data Corp. 
Cubic Corp. 
Decca Navigatory System, Inc. 
Decisions and Designs, Inc. 
Dynalectron Corp. 
E-A Industrial Corp. 
Eastman Kodak Co. 
ECI Div., E-Systems, Inc. 
E. I. Du Pont de Nemours & Co. 
Emerson Electric Co . 
E-Systems, Inc. 
Ex-Cell-O Corp.-Aerospace 
Fairchild Camera & Instrument Corp. 
Fairchild Industries, Inc. 
Federal Electric Corp., ITT 
Firestone Tire & Rubber Co. 
Ford Aerospace & Communications 

Corp. 

GAF Corp. 
Garrett Corp. 
General Dynamics Corp. 
General Dynamics, Electronics Div. 
General Dynamics, Fort Worth Div. 
General Electric Co. 
GE Aircraft Engine Group 
General Motors Corp. 
GMC, Delco Electronics Div. 
GMC, Detroit Diesel Allison Div. 
GMC, Harrison Radiator Div. 
Goodyear Aerospace Corp. 
Gould Inc., Government Systems Group 
Grumman Corp. 
GTE Sylvania, Inc. 
Harris Corp. 
Hayes International Corp. 
Hazeltine Corp. 
Hi-Shear Corp. 
Honeywell, Inc. 
Howell Instruments, Inc. 
Hudson Tool & Die Co. , Inc. 
Hughes Aircraft Co. 
Hughes Helicopters 
Hydraulic Research Textron 
IBM Corp.-Federal Systems Div. 
International Harvester Co. 
Interstate Electronics Corp. 
Israel Aircraft Industries, Ltd. 
Itek Corp., Optical Systems Div. 
ITT Defense Communications Group 
ITT Telecommunications and Electronics 

Group-North America 
Kelsey-Hayes Co. 
Kentron International, Inc. 
Lear Siegler, Inc. 
Leigh Instruments, Ltd. 
Lewis Engineering Co., The 
Libbey-Owens-Ford Co. 
Litton Aero Products Div. 
Litton Industries 
Litton Industries Guidance & Control 

Systems Div. 
Lockheed Corp. 
Lockheed Aircraft Service Co. 
Lockheed California Co. 
Lockheed Electronics Co. 
Lockheed Georgia Co. 
Lockheed Missiles & Space Co. 
Logicon, Inc. 
Loral Corp. 
Magnavox Government & Industrial 

Electronics Co. 
Marquardt Co., The 
Martin Marietta Aerospace 
Martin Marietta, Denver Div. 
Martin Marietta, Orlando Div. 
McDonnell Douglas Corp. 

Menasco Manufacturing Co., Div. of Colt 
Industries, Inc. 

Military Publishers, Inc. 
MITRE Corp. 
Moog, Inc. 
Motorola Government Electronics Div. 
Northrop Corp. 
OEA, Inc. 
0 . Miller Associates 
Pan American World Airways, Inc. 
PRC Information Sciences Co. 
Products Research & Chemical Corp. 
Rand Corp. 
Raytheon Co. 
RCA, Government Systems Div. 
Redifon Flight Simulation Ltd. 
Rockwell International 
Rockwell lnt'I, Electronics Systems 

Group 
Rockwell Int'!, North American 

Aerospace Operations 
Rohr Industries, Inc. 
Rolls-Royce, Inc. 
Rosemount Inc. 
Sanders Associates, Inc. 
Satellite Business Systems 
Science Applications, Inc. 
Singer Co. 
Sperry Rand Corp. 
Sundstrand Corp. • 
Sverdrup & Parcel & Associates, Inc. 
System Development Corp. 
Talley Industries, Inc. 
Teledyne, Inc. 
Teledyne Brown Engineering 
Teledyne CAE 
Texas Instruments Inc. 
Thiokol Corp. 
Tracor, Inc. 
TRW Defense & Space Systems Group 
United Technologies Corp. 
UTC, Chemical Systems Div. 
UTC, Hamilton Standard Div. 
UTC, Norden Div. 
UTC, Pratt & Whitney Aircraft Group 
UTC, Research Center 
UTC, Sikorsky Aircraft Div. 
Vought Corp. 
Western Electric Co., Inc. 
Western Gear Corp. 
Western Union Telegraph Co., 

Government Systems Div. 
Westinghouse Electric Corp. 
World Airways, Inc. 
Wyman-Gordon Co. 
Xerox Corp. 
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Iron Gate Chapters Sixteenth 
National Ait Force Salute 

A N unusual dual presentation of 
the Iron Gate Chapter's Max

well A. Kriendler Memorial Award 
for 1979 highlighted the Sixteenth 
National Air Force Salute in New 
York City on Saturday, March 24. 

For only the second time since its 
establishment in 1966, the presti 
gious trophy ( originally named the 
Bronze Eagle Award but renamed 
in 1974 to honor the Chapter's 
founder) was presented to two in
dividuals. Twice before, groups had 
shared the spotlight. 

Sen. Howard W. Cannon was 
honored for his "thorough knowl
edge and profound support of mili
tary airpower evidenced while serv
ing as the Chairman of the Sub
committee on Tactical Airpower of 
the Senate Armed Services Com
mittee." Noting that the Senator 
has served as a pilot in air combat, 
the award citation acknowledged 
his role in the ''modernization of 
tactical airpower and the enhance
ment of national security.'' 

Also honored was APA National 
Director J. Gilbert Nettleton, Jr., 
for his continuing and effective sup
port "of APA activities, including 
distinguished service as a National 
Director and Committeeman; as 
Chairman of the Board, Aerospace 
Education .Foundation; as President 
of the Iron Gate Chapter and 
Chairman on three occasions of its 
annual National Air Force Salute, 
being the primary fund-raiser for 
this important charitable event.'' 

The Salutes have raised close to a 
million dollars for charities that in
clude the Air Force Enlisted Men's 
Widows and Dependents Home 
Foundation, the Air Force Village 
Foundation, the Aerospace Educa
tion Foundation, the Falcon Foun
dation, and the Air Force Historical 
Foundation. 

During the evening, Sen. Barry 
M. Goldwater, Chairman of the 
Board of Trustees of AF A's 
Aerospace Education Foundation, 
presented five Jimmy Doolittle Fel-

low plaques to five individuals 
sponsored by the Chapter. 

Next year's Salute is scheduled' 
for Saturday, March 22. 

- BY JAMES A. McDONNELL, JR. 

Visiting during the ball are, left, James H. Straube/, 
AFA's Executive Director, and Air Force Chief of Staff 
Gen. Lew Allen, Jr. 

Some of the more than 900 military, civilian, and aerospace leaders who made this year's Salute a roaring success enter the New York Hilton's Grand Ballroom, 
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,en. Barry M, Goldwater, Chairman of the Board of Trustees of AFA 's Aerospace 
education Foundation, and the five Iron Gate Chapter·sponsored Jimmy Doolittle 
'ellows named during the Salute: from left, Senator Goldwater; Iron Gate Chapter 
Secretary Dorothy L Welker; AF A's Associate Executive Director/Field Operations 
'Jonald W. Steele, Sr.; Nathaniel A. Gallagher, Chairman of the Sixteenth Salute 
~ommittee; the Iron Gate Chapter President, retired Air Force Col, Francis S, 
Gabreski; and AFA's Chairman of the Board George M. Douglas. 

Secretary of the Air Force John C, Stetson ,ongratulates Salute Committee Chairman 
Nathaniel A, Gallagher on another successful fund-raising effort. Sharing the 
?Ongralulations are Vice Chairman John C, Messerschmitt (right) and 
Arthur H. Hutton (left), 
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Symbolic of the many AFA, Air Force, and business leaders in attendance at the Salute 
are, left to right, AFA President and Mrs. Gerald V. Hasler; Secretary of the Air Force 
and Mrs, John C, Stetson; Harold S. Geneen, Chairman of the Board, ITT, and 
Honorary Salute Chairman, and Mrs, Geneen; Chairman of the Joint Chiefs of Staff 
Gen. David C, Jones and Mrs. Jones, • 

Chairman of the Joint Chiefs of Staff Gen, David C. Jones and Mrs. Jones visit with 
Salute attendees, 

Maxwell A, Kriendler Memorial Award recipients (left, 
J. Gilbert Netlfeton, Jr., and, second from right, Sen. 
Howard W. Cannon) were presented their coveted 
trophies by Iron Gate Chapter President Francis S. 
Gabreski (right). Also on hand was Sheldon Tannen, 
nephew of the late Maxwell A. Kriendler, who gave a 
short presentation on the history of the Iron Gale 
Chapter and the awards. The Chapter is named after 
the iron gate in New York's famous 21 Club, the 
original Chapter meeting place. The Kreindler family 
was a cofounder of the club, Mr. Tannen is currently 
an executive with the 21 Club. 

-Photos by Sid Birns 
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By Don Steele, AFA AFFAIRS EDITOR 

The Jerry Waterman Chapter at Mac Dill AFB, Fla. , 
recently recalled the World War II days when many 

Martin B-26 Marauder crew members were trained on the 
base, Chapter President Marian Chadwick, center, enjoys 

an anecdote during the program with Maj, Gen. Jahn 
Ewbank, USAF (Rel.) /right), commander of one of the 
first Marauder squadrons ta deploy to the Pacific, and 

Gen, Paul D. Adams, USA (Rel,), first Commander in 
Chief of the farmer US Strike Command, a/so based at 

MacDi/1, 
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ews 
Dick Becker (left), President of AFA's Chicago/and 
Chapter, Ill., discusses the Air Force Art Program with 
Chicago artist Jahn Michael Dawns. The Chicago/and 
Chapter recently sp onsored a reception far seventeen 
local artists at the Museum of Science and Industry 
during which they displayed twenty-five paintings that 
are being donated to the Air Force Art Collection. 

AFA 's Blue Barons Chapter, Colo .. recently honored Noel 
A Bullock (center), Director of Aerospace Education for 
Colorado AFA and Regional Director of Aerospace 
Education , USAF/CAP Rocky Mountain Region, far his 
outstanding contributions to aerospace education 
Presenting him a painting of the Blue Baran is Blue 
Barons Chapter President Karl Benkesser (left) and 
Colorado AFA State President Steve Brantley. 

COMING EVENTS 

New York State AFA ConvenUon, 
Dutch Inn, Islip, Long Island, July 
13-15 ... AFA'a 33d Annual Na
tlonal Convention, Sheraton-Park 
Hotel, Washington, DC., September 
16-19 ... AFA'a Aerospace De
velopment Briefings and Dlsplavs, 
Sheraton-Park Hotel , Washington, 
D. C., September 18-20. 
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chapter and state photo gallery 

> 

"Objectives of the AFA" was discussed by AFA National 
Director of Membership Max Keeney at a meeting to 

launch the Mid-Ohio Chapter's annual membership drive. 
Participants in the program, which was held at Newark 

(Ohio) Air Force Station, are, from left, Charles E. 
Skidmore, Jr., Mid-Ohio Chapter's Director of 

Communications and Ohio Slate AFA Secretary; Francis 
Spalding, Ohio Stare AFA Vice President, and President 

of the Capt. Eddie Rickenbacker Chapter; Mr. Keeney; 
Roy Haberlandt, Mid-Ohio Chapter President; end Bob 
Puglisi, Immediate post President of Mid-Ohio Chap ter 

and Ohio AFA Stale Presidonl. 
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More than 300 guests gathered at the K. I. Sawyer AFB, 
Mich. , officers' club recently for an AFA banquet and 
speech by Gen. Richard H. El/ls, Commander in Chief, 
Strategic Air Command. Visiting during a break in the 
program are, from left, Gerry Grundstrom, 
Superior-Northland Chapter President; Sam Cohodas; 
General Ellis; Lynn Colemen ; and Col. (Brig. Gen. 
selectee) Robert D, Beckel, 410th Bombardment Wing 
Commander. 

George Chabbott (left) , National Vice President for AFA's 
Central East Region, and Delaware AFA State President 
Jack Strickland (right) present AFA's Medal of Merit 
Award for 1978 lo Col. Archer Durham, Commander of 
the 436th Military Airlift Wing st Dover AFB, Del. The 
medal was presented on behalf of AFA in recognition of 
Colonel Durham's outstanding support of the New 
Mexico AFA prior to his transfer to Dover. 
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Sheraton-Park Hotel and Motor Inn, Washington, D. C. 
AFA National Convention & Exposition 

September 16-20, 1979 

Singles: $42 $45 $65 $70 'Iwins: $54 $57 $80 $85 

Plus 8% D. C. Sales Tax & 80 cents Per Room Per Night Occupancy Tax. 

If rate category requested is unavailable, room in next open category will be assigned. To enable us to confirm 
your request. RESERVATIONS MUST BE RECEIVED not later than THREE WEEKS prior to opening date of the 
convention. Your room will be held until 6:00 p.m. unless guaranteed. Guaranteed reservations must be canceled 
by 4:00 p.m. on date of arrival or you will be charged for that night. 

NAI'v1E ________ _ 

ADDRESS __________________________ _ 

CJTY _____________________ STATE ____ _ 
ZIP CODE __ _ 

Name(s) of other occupants ______________________ _ 

DATE ARRIVING __________________ 19 __ ARRIVAL HOUR ______ _ 

DATE DEPARTING ________________ 19 _____________ _ 
Check out time 1:00 PM j 

I I ---------------------------------------
,---------------------------- - --------1 

Advance Registration Form 
Air Force Association National Convention and Aerospace Briefings & Displays 

September 16-20, 1979 • Sheraton-Park Hotel • Washington, D. C. 

Type or Print 

Name___ _ _____ _ 

Title __ _ 

Affiliation ____________ _ 

Address __ 

City. State, Zip _________ _ 

Note: Advance registration and/or ticket 
purchases must be accompanied by check 
made payable to AFA. Mail to AFA, 1750 
Pennsylvania Ave., N.W., Washington, D. C. 

Reserve the following for me: 
□ Advance Registration 
□ @ $50 per person (includes credentials and 

tickets to the following Convention 
functions; value $60): AF Chief of Staff 
Luncheon; Annual Anniversary Reception 
OR Salute to Congress;" AF 
Secretary's Luncheon 

$~~ 

Tickets may also be purchased separately for the following: 
□ Aerospace Ed. Foundation Luncheon @ $15 each $ __ _ 
□ Outstanding Airmen Dinner @ $30 each $ __ _ 
□ AF Chief of Staff Luncheon @ $20 each $ __ _ 
□ Annual Anniversary Reception @ $20 each $ 
□ Salute to Congress• @ $20 each $ 
□ AF Secretary's Luncheon @ $20 each $ 
□ AF 32nd Anniversary Reception & Dinner 

Dance @ $45 each $ __ _ 
Total for separate tickets $___ I 

20006. Total amount enclosed $___ I L _ _____________________________________ J 
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AFA News photo gallery 

During a recent meeting 
of AFA's Anchorage 

Chapter, Alaska, Lt. Gen. 
Winfield W. Scott, Jr. 
(second from right). 

Commander of the 
Alaskan Air Command, 

introduced two of the Air 
Force's twelve 

Outstanding Airmen of 
the Year for 1978 to Dave 

Robinson (left), Alaska 
State AFA President. The 

Outstanding Airmen, 
TSgt, Robert L LaPointe 
(right) and SSgt. Arturo 

Aguirre, gave a report on 
their participation in the 

February meeting of 
AFA's Enlisted Council, 

of which they are 
members. 

AFA's West Coast office 
recently sponsored a 
reception to honor the 
military cohosts of the 
1978 Air Force Ball . 
During the reception, 
Emmett C. McGaughey 
(center), General 
Chairman of this year's 
Ball, visited with the 
guests of honor, Lt. 
Gens, James P. Mullins 
(left) and Richard C. 
Henry. General Mullins is 
Commander of Fifteenth 
Air Force at March AFB; 
General Henry 
commends the Space 
and Missile Systems 
Organization (SAMSO) , 
More than 200 USAF, 
industry, and community 
leaders attended the 
reception . 

Participants in a conference for State Organizations and Chapters in AFA's Northeast Region , which was held at 
McGuire AFB, N, J .. are, from left, Don Steele, AFA 's Associate Executive Director for Field Operations; Leonard 
Schill, New Jersey AFA State President; Robert L. Carr, AFA National Director; Gerald V Hasler, AFA National 
President; Amos L. Chai/I, National Vice President for AFA's Northeast Region; Jack Flaig, Pennsylvania State AFA 
Central Regional Director; James P. Grazioso, AFA National Director (standing in front of Mr. Flaig); and Maj. Gen . 
Thomas M. Sadler, Commander of the Twenty-first Air Force 
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ALMOST EVERYONE 
reads 

AH AEROSPACE HISTORIAN 

Sponsored by the Air Force Historical 
Foundation . established by the USAF 
in 1953. 

Send for your free sample copy to: 

AEROSPACE HISTORIAN 
Eisenhower Hall 
Manhattan, KS 66506, U.S.A. 

FOR THE 
COLLECTOR ... 

Our durable, 
custom-designed 
Library Case, in 
blue simulated 
leather with silver 
embossed spine, 
allows you to 
organize your 
valuable back 
issues of 
AIR FORCE 
chronologically 
while protecting 
them from dust 
and wear. 

Mail to: Jesse Jones Box Corp. 
P.O. Box 5120, Dept. AF 
Philadelphia, PA 19141 

Please send me _ ___ Library Cases. 
$4.95 each, 3 for $14, 6 for $24. (Postage 
and handling included.) 

My check (or money order) for$ _ __ _ 
is enclosed. 

Name _____________ _ _ 

Address ____________ ~ 

City ___________ _ 

State _______ Zip _ ___ _ 

Allow four weeks for delivery. Orders out
side the U. S. add $1 .00 for each case for 
postage and handling. 
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ThislsAFA The Ak Force Association is an independent, nonprofit, aerospace 
organization serving no personal, political, or commercial interests; 
established January 26, 1946; incorporated February 4, 1946, 

The Association provides an organization through which free men 
may unite to fulfill the responsibilities imposed by the impacl of 
aerospace technology on modern society: to support armed strength 

OBJECTIVES I 
adequate to maIntaIn the security and peace of the United States 
and the free world, to educale themselves and the public at large In 
the developmenl ol adequate aerospace power for the bettermenl of 

PRESIDENT 
Gerald V. Hasler 

Albany, N.Y. 

BOARD CHAIRMAN 
George M. Douglas 

Denver, Colo. 

SECRETARY 
Jack C. Price 
Clearfield, Utah 

John R. Alison 
Arlington, Va 

Joseph E. Assaf 
Hyde Park, Mass. 

William R. Berkeley 
Redlands, Calif. 

David L. Blankenship 
Tulsa, Okla 

John G. Brosky 
Piltsburgh, Pa. 

Daniel F. Callahan 
Nashville, Tenn. 

Robert L. Carr 
Pittsburgh. Pa 

William P. Chandler 
Tucson, Ariz .. 

Edward P. Curtis 
Rochesler. N Y 

Jon R. Donnelly 
Richmond, Va 

James H. Doolittle 
Los Angeles, Calif. 

Richard C. Emrich 
Mclean, Va 

Joe Foss 
Scottsdale, Ariz. 

James P. Grazioso 
West New York, N J 

John H. Haire 
Huntsville, Ala. 

George D. Hardy 
Hyattsville, Md. 

Alexander E. Harris 
Little Rock, Ark. 

Martin H. Harris 
Winter Park, Fla 

Roy A. Haug 
Colorado Springs, Colo 

John P. Henebry 
Chicago, 111 . 

Robert S. Johnson 
Woodbury, N Y 

Sam E. Keith, Jr. 
Fort Wor1h, Tex, 

NATIONAL DIRECTORS 

Arthur F. Kelly 
Los Angeles. Calif 

Vic R. Kregel 
Dallas, Tex. 

Karen M. Kyrltz 
Aurora, Colo 

Thomas G. Lanphier 
La Jolla, Calif. 

Jess Larson 
Washington, DC 

Curtis E. LeMay 
Newpor1 Beach, Calif. 

Carl J. Long 
Pittsburgh, Pa 

Nathan H. Mazer 
Roy, Utah 

WIiiiam V. McBride 
San Antonio. Tex 

J. P. McConnell 
Washington, D C 

J. B. Montgomery 
Los Angeles, Calif 

Edward T. Nedder 
Hyde Park. Mass. 

J. GIibert Nettleton, Jr. 
Washington. D,C 

Jemes 0. Newhouse 
Germantown. Md. 

Martin M. Ostrow 
Beverly Hills, Calif 

WIiiiam C. Rapp 
Buffalo, N. Y 

R. Sieve Ritchie 
Golden, Colo 

Julian B. Rosenthal 
Sun City. Ariz 

John D. Ryan 
San Antonio, Tex 

Peter J. Schenk 
Essex Junction, Vt 

Joe L. Shosid 
Fort Wor1h, Tex. 

C.R. Smith 
Washington, D C 

VICE PRESIDENTS 

all mankind; and to help develop friendly relalions among free 
nations, based· on respect for the principle of freedom and equa: 
rights for all mankind, 

WIiiiam W. Spruance 
Marathon, Fla. 

Thos. F. Steck 
San Mateo, Calif 

Edward A. Stearn 
San Bernardino. Calil 

Harold C. Stuart 
Tulsa, Okla. 

Zack Taylor 
Lompoc Calif 

James M. Trell 
Boise. Idaho 

Nathan F. Twining 
Clearwater, Fla 

A. A. West 
Newpor1 News, Va 

Herbert M. West, Jr. 
Tallahassee. Fla 

Sherman W. Wilkins 
Bellevue, Wash . 

Jack Withers 
Dayton, Ohio 

TREASURER 
Jack B. Gross 
Hershey, Pa. 

Thomas C. Lennep, Jr. 
(ex officio) 

National Commander 
Arnold Air Society 
Hattiesburg, Miss 

Rev. Msgr. 
Rosario L. U. Montcalm 

(ex officio) 
National Chaplain 
Holyoke, Mass 

James H. Straube! 
(ex ollicio) 

Executive Director 
Air Force Association 

Washington. D.C 

CMSgt. J. B. Woods 
(ex officio) 
Chairman. 

Enlisted Council 
Washington, D. C. 

Capt. Craig Lindberg 
(ex ollicio) 

Chairman, JOAC 
USAF Academy, Colo. 

lnforma1ion regarding AFA activity within a particular state may be oblained from !he Vice Pres1denl ol the Region 1n which the state is located 

' Cecil G. Brendle 
P O Box 2584 
Montgomery, Ala 36105 
(205) 281-7770 

South Central Region 
Tennessee, Arkansas. 
Louisiana. Mississippi. 
Alabama 

R. L. Devoucoux 
270 McKinley Rd. 
Portsmouth, NH 03801 
1603) 436-5811 

New England Region 
Maine. New Hampshire. 
Massachusetts. Vermont, 
Connecticut. Rhode 
Island 

George H, Chabbott 
33 Mikell Dr 
Dover, Del 19901 
(302) 697-3234 
Central East Region 
Maryland, Delaware, 
District ol Columbia, 
Virginia , Wes! Virginia, 
Kentucky 

Dwight M. Ewing 
P. 0 Box 737 
Merced, Calil. 95340 
(209) 722-6283 

Fer West Region 
Calilornia, Nevada. 
Arizona. Hawaii 

Amos L. Chall! 
162 Lalayette Ave 
Chatham, N J 07928 
1201) 635-8082 

Northeast Region 
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Alexander C. Field, Jr. 
2501 Bradley Pl 
Chicago, Ill 60618 
(312) 528-2311 

Great Lakes Region 
Michigan. Wisconsin. 
lllmo1s, Ohio, Indiana 

Earl D. Clerk. Jr, 
1030 Pawnee SI 
Kansas City, Kan 66103 
(913) 342-1510 

Midwest Region 
Nebraska Iowa 
M1ssoun. Kansas 

Francis L. Jones 
4302 Briar Cliff Dr 
W1ch1la Falls, Tex 76309 
(817) 692-5480 

Southw&1t Region 
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Hoadley Dean 
P O Box 2800 
Rapid City S D 57709 
(6051 348-1660 

North Central Region 
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Edward C. Marriott 
9001 E Mansfield Ave 
Denver, Colo. 80237 
(303) 733-2479 

Rocky Mountain Region 
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Fla, 32937 
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Margaret A. Reed 
P. 0 . Box 88850 
Seattle. Wash. 98188 
(206) 575-2875 

Northwest Region 
Montana, Idaho, 
Washington. Oregon. 
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I 
NOWAFA 

OFFERS YOU 

COVERAGE. • • 
· The New 

High Option PLUS 
Plan 

With inflation eating away your family's life in
surance protection at a 10% a year clip, you'll be 
glad to know you can get a lot more coverage for just 
a little more money. 

AFA's new High Option PLUS Plan offers bene-
• fits double those of the Standard Plan for just $20 
iper month. Members currently under age 30 can 
now obtain $170,000 in coverage for this low pre
mium. Aviation death benefits are also proportion
ately higher. 

And the Extra Accidental Death Benefit for both 
the High Option Plan and High Option PLUS Plan 
has been increased as well. 

You will be glad to know, also, that the 1978 20% 
dividend payment reduced net cost of this coverage 
to the lowest point in the 18-year history of AFA 
Military Group Life Insurance. 

COMPLETE INFORMATION, AND AN APPLICATION, 
ARE ON THE NEXT TWO PAGES. 



New, Low-Cost Protection for the Hit 

'HIGH OPTION PLU~ 
CURRENT BENEFIT TABLES 

STANDARD 
PREMIUM: $10 per month 

HIGH OPTION 
PREMIUM: $15 per month 

HIGH OPTION PLUS 
PREMIUM: $20 permonth 

lnsured's Attained Age 
20-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55.59 
60-64 
65-69 
70-74 

Aviation Death Benefit• 
Non-war related 
War related 

Extra Accidental Death Benefit~ 

Basic Benefit* 
$85,000 
65,000 
50,000 
35,000 
20,000 
12,500 
10,000 
7,500 
4,000 
2,500 

$2:=i,OOA 
$15,000 

$12,600· 

Basic Benefit* 
$127,500 

97,500 
75,000 
52,500 
30,000 
18,750 
·16,000 
11,250 
6,000 
3,750 

$37,500 
$22,600 

$15,000. 

Basic Benefit' 
$170,000 

130,000 
100,000 
70,000 
40,000 
25,000 
20,000 
15,000 
8,000 
5,000 

$~0.000 
$30,000 

$17,500' 

*The Extra Accidental Death Benefit is payable in addition to the basic benefit in the event an accidental death occurs within 13 
weeks of the accident, except as noted under AVIATION DEATH BENEFIT (below). 

*AVIATION DEATH BENEFIT: The coverage provided under the Aviation Death Benefit is paid for death which is caused by an 
aviation accident in which the insured is serving as pilot or crew member of the aircraft involved. Under this condition, the Aviation 
Death Benefit is paid in lieu of all other benefits of this coverage. Furthermore the non-war related benefit will be paid in all cases 
where the death does not result from war or an act of war, whether declared or undeclared. 

OTHER IMPORTANT BENEFITS 
COVERAGE YOU CAN KEEP. Provided you apply for coverage under age 60 (see 
"ELIGIBILITY") your insurance may be retained at the same low group rates to age 
75. 
FULL TIME, WORLD WIDE PROTECTION. The policy contains no war clause, 
hazardous duty restriction, combat zone waiting period or geographical limita
tion. 
DISABILITY WAIVER OF PREMIUM. If you become totally disabled at any time 
prior to age 60 for at least a 9-month period, your coverage will be continued in 
force without further payment of premiums as long as you remain disabled . 
FULL CHOICE OF SETTLEMENT OPTIONS. All standard forms of settlement 
options, as well as special options agreed to by the insured and United of Omaha, 
are available to insured members. 
CONVENIENT PAYMENT PLANS. Premium payments may be made by monthly 
government allotment (payable to Air Force Association), or direct to AFA in 
quarterly, annual or semi-annual installments. 
DIVIDEND POLICY. AFA 's primary policy is to provide maximum coverage at the 
lowest possible cost. Consistent with this policy, AFA has provided year-end 
dividends in all but three years (during the Vietnam War) since the program was 
initiated in 1961 , and basic coverage has been increased on six separate 
occasions. 

ADDITIONAL INFORMATION 
Effective Dale ol Your Coverage. All certificates are dated and take effect on the 
last day of the month in which your application for coverage is approved, and 
coverage runs concurrently with AFA membership . AFA Military Group Life 
Insurance is written in conformity with the insurance regulations of the State of 
Minnesota. The insurance will be provided under the group insurance policy 
issued by United of Omaha to the First National Bank of Minnesota as trustees 
of the Air Force Association Group Insurance Trust. 
EXCEPTIONS: There are a few logical exceptions to this coverage. They are: 
Group Lile Insurance: Benefits for suicide or death from injuries intentionally 
self-inflicted while sane or insane will not be effective until your coverage has been 
in force for 12 months . 
The Accidental Death Benefit and Aviation Death Benefit shall not be effective if 
death results : (1) From injuries intentionally self-inflicted while sane or insane , or 
(2) From injuries sustained while committing a felony, or (3) Either directly or 
indirectly from bodily or meRtal infirmity, poisoning or asphyxiation from carbon 
monoxide, or (4) During any period a member 's coverage is being continued 
under the waiver of premium provision , or (5) From an aviation accident, either 
military or civilian , in which the insured was acting as pilot or crew member of the 
aircraft involved, except as provided under AVIATION DEATH BENEFIT. 

ELIGIBILITY 
All active duty and retired* personnel of the Armed Forces of the United States, 
members of the Ready Reserve • and National Guard•, Armed Forces Academy 
cadets* , and college or university ROTC cadets· are eligible to apply for this 
coverage provided they are under age 60 and are now, or become, members of 
the Air Force Association. 
• Because of certain reslrlcllons on the issuance of group Insurance coverage, application~ 
for coverage under the group program cannot be accepted from non-active duty personne, 
residing In eilher New York or Ohio. Non-active duly members residing in these states. 
however, may request special application lorms lrom AFA for individual policies which 
provide coverage quite similar to lhe group program. 

lnsured's 

OPTIONAL FAMILY COVERAGE 
(may be added to any of the above Plans) 

PREMIUM: $2.50 per month 

Attained Age 
Life Insurance 

Coverage for Spouse 
Life Insurance 

Coverage for each Child* 

20-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 

$10,000 
7,500 
5,000 
4,000 
3,000 
2,500 
1,500 

750 

$2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 

*Between the ages of six months and 21 years, each child is 
provided $2,000 coverage. Children under 6 months are provided 
with $250 coverage once they are 15 days old end discharged from 
hospital. 

Please Retain This Medical Bureau Prenotilication For Your Records 
Information regarding your insurabillty will be treated as con1idenlial. United Benefit Life 
Insurance Company may, however, make a briet report thereon to the Medical lntormallon 
Bureau , a nonprofit membership organization of life insurance companies, which operates an 
lntormatlon exchange on behalf of Its members. If you apply 10 another bureau member 
company lor life or health Insurance coveral)e, or a claim for benefits is submitted to such a 
company, the Bureau, upon request, will supply such com11any with the lnformatlon ln its me. 

Upon receipt ol a request trom you, tile Bureau will arranoe dl~r.lns11rn nf any Information it 
may have In your file . (Medical Information will be disclosed only to your attending physician.) 
If you question the accuracy ot Information In the Bureau's me, you may contaci-the Bureau 
and seek a correctJon In accordance with the procedures set lorth In the loderal Fair Credit 
Reporting Act . The address of the Bureau 's Information otrlce is P.O. Box 105, Essex Station, 
Boston. Mass. 02112. Phone (617)426-3660. 

United Benefit Life Insurance Company may also release information in its lile to other Ille 
Insurance companies to whom you may apply for Ille or health Insurance, or to whom a claim 
for benelils may be submitted. 
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iverage Up ·to $170,000 
~F~ APPLICATION FOR V AFA MILITARY GROUP LIFE INSURANCE 

United O Group Policy GLG-2625 
nfOm h United Benefit Life Insurance Company 
7 V ii ii Home Office Omaha Nebraska 

Full name of member - -----------------------------------
Rank Last First Middle 

Address _ ________________________________ ___ ___ _ 
Number and Street City 

Date of birth Height Weight Social Security Number 

Please indicate category of eligibility and branch of service. 
□ Extended Active Duty 

D Air Force D Ready Reserve 
D National Guard 
D Retired 

D Other ____ _ 
(Branch of service) 

D Armed Forces Academy 

D ROTC Cadet 

Please indicate be.low the Mode of Payment 
and the Plan you elect : 

Standard Plan 

Mode of Payment 
Monthly government allotment. I enclose 
2 month's premium to cover the necessary 
period for my allotment (payable to Air 
Force Association) to be established. 
Quarterly. I enclose amount checked . 
Semi-Annually. I enclose amount checked . 
Annually. I enclose amount checked . 

Names of Dependents To Be Insured 

Member Only 
D $ 10.00 

D $ 30.00 
D $ 60 .00 
D $120.00 

Member And 
Dependents 
D $ 12 .50 

D $ 37.50 
D $ 75 .00 
D $150 .00 

Relationship to Member 

State ZIP Code 

Name and relationship of primary beneficiary 

Name and relationship of contingent beneficiary 

This insurance is available only to AFA members 

o I enclose $13 for annual AFA membership dues 
(includes subscription ($9) to AIR FORCE 
Magazine). 

D I am an AFA member. 

Plan of Insurance 
High Option Plan 

Member Only 
D $ 15.00 

D $ 45 .00 
D $ 90.00 
D $180 .00 

Member And 
Dependents 
D $ 17.50 

D $ 52.50 
D $105.00 
D $210 .00 

Dates of Birth 
Mo. Day Yr. 

High Option PLUS Plan 

Member Only 
D $ 20 .00 

D $ 60.00 
D $120 .00 
D $240.00 

Height 

Member And 
Dependents 
D $ 22.50 

D $ 67 .50 
D $135 .00 
D $270 .00 

Weight 

Have you or any dependents for whom you are requesting insurance ever had or received advice or treatment for: kidney disease , cancer, diabetes, 
respiratory disease, epilepsy, arteriosclerosis, high blood pressure, heart disease or disorder, stroke, venereal disease or tuberculosis? Yes □ No □ 
Have you or any dependents for whom you are requesting insurance been confined to any hospital, sanatorium, asylum or similar institution in the past 
5 years? Yes □ No □ 
Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or 
are now under treatment or using medications for any disease or disorder? Yes □ No □ 
If YOU ANSWERED "YES" TO ANY OF THE ABOVE QUESTIONS , EXPLAIN FULLY including date, name, degree of recovery and name and address of 
doctor. (Use additional sheet of paper if necessary.) 

I apply to Un l ied BenePt Life lnsvrance Company tor jnsu~nce under the 'group plan issued to the First National Bank of Minneapolis as ll'ustee of the Alr 
Force Assoctatlon Group Insurance Trust. Information in thfs11pplicatlon, a cory of which shall be attached to and made a part of my certlftcate wflen Issued, 
is given 10 obtain the plan requested and Is true and complete to the best o my knowledge and befief. I agree that no insurance wlll be ettectJve unUI a 
certlllcate has been fssued and the Initial premium pai~. 
I hereby authorize any licensed physician , medical praolilloner, hospllal. clinic or other medical or medically related facility, Insurance company, the Medical 
Information Bureau or other organfzatlon, institution or person. that has any records or knowledge of me or my Malth . to give to the United Benefit Ute 
Insurance Company any such Information. A photographic copy,of this authorization shall be as valid as the original. I hereby acknowledge that I have a 
copy of the Meij1cal Information Bureau's prendtiflcallon Information. 

Date ______________ 19 __ 
Member's Signature 

7f79 Application must be accompanied by a check or money order. Send remittance to: 
Form 3676GL App Insurance Division, AFA, 1750 Pennsylvania Avenue, NW, Washington, D.C. 20006 
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Whose line-of-sight radio 
talks to the other side of the world? 
With just a flip of a switch, the The practical, .effective application 

E-Systems AN/WSC-3 UHF radio of advanced technology has earned 
-popularly known as "Whiskey-3" E-Systems leadership positions in 

-can switch from line-of-sight electronics products, command and 
communications with nearby land control systems, aircraft mainte-

mobile forces to satellite com- nance and modification, guidance 
munications with a command center and navigation aids, communications, 

on the other side of the world. Despite and electronic warfare. 
Its complexity and versatility, the As a result, E-Systems has more 

unit has proven its capability to oper- than doubled sales in just five years 
ate for over 2,000 hours before as an independent business organi-

repairs are necessary, as validated zation. For a copy of the brochure that 
in mil itary operation. And the unit fully describes E-Systems capa-
can be serviced in 10 minutes or bilities, write: E-Systems, Inc., P.O. 

less by unskilled personnel. -------------- Box 226030, Dallas, Texas 75266 

E-Systems is the answer. 

II 
E-SYSTEMS 




