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Stress. Extreme stress. In jet engines, it determines 
behavior of metal parts. But how do you look inside a 
metal part to see if it can withstand stress] One GE 
answer: photoelastic analysis. 

We make exact epoxy resin duplicates of metal pro 
totype parts. These are subjected to simulated engin 
stress levels and analyzed in polarized light. To pin
point stress extremes with unprecedented accuracy. 
This leads to design decisions that greatly increase 
the reliability and durability of every GE engine. 

There are many technologies like this in our 
fatigue life management programs. Finite element , l 
analysis with inelastic effects. Laser holographic 
interferometry Exhaustive engine veriAcation test
ing. They work toward a common goal: CE engines 
that are more reliable and less expensive to operate. 
And that relieves a lot of stress for everyone. 
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How do you monitor foreign missile tests that 
cannot be tracked by land-based radars? 
The Air Force's answer is this shipborne radar, 
Cobra Judy. Developed and built by Raytheon, 
it is one of the most sophisticated detection 
and tracking radars in the world. Located 
inside a 4-story, 250-ton, mechanically rotatable 
turret on the stern of the USNS Observation 
Island, the system will give the U.S. Air Force 
more accurate information about foreign 
missile tests. 

Developed for the U.S. Air Force's Elec
tronic Systems Division, Cobra Judy is the latest 

refinement of Raytheon's phased array radar 
technology. Initial systems tests in the Atlantic 
were recently completed more than three 
months ahead of government schedule. 

In the Pacific, Cobra Judy will gather data on 
foreign missile tests. With its thousands of 
computer-controlled antenna elements, the radar 
will track the missiles automatically. 

It's no surprise that Raytheon was chosen to 
build a radar of this importance and com- ., 
plexity. Our leadership in phased array technology 
has already been demonstrated on such vital 
projects as Cobra Dane, a large radar on Shemya 

Cobra Judy: the Air Force goes to sea for a better view 01 



Island in the Aleutians that monitors foreign 
missile developmenl flighls, and Pave Paws, the 
Air Force's early warning system for submarine
taunched ballistic missiles. 

For more information on our phased array 
radar systems, please write Raytheon Company, 
Government Marketing, 141 Spring Street, 
Lexington, Massachusetts 02173. 

CRAYTHEO~ 

he wild blue yonder. 



Early in tMe '?Os. 

REALl"1: Gruml'i\an 
Data S.vstems proved an 

altered arrctTaft aan behave 
like the •~e, shuttle. 

f&Jt after test v.-rtt\ed 
, .. It's a OOl 

By unique application a
sophisticated computer technolog) 

Grumman Data Systems proved feasiblE 
what had never before been trie 

NASA needed to find out whether a powerless space shuttle could reenter thl 
earth's atmosphere under a0mJ:)lete e0ntrol. The task called for special test sy: 
terns and equipment installed in an aircraft converted to fly as the shuttle. Hov. 
would reentry stresses affect the aircraft's functioning? The pil0t's perforrr 
ance? □ Grumman Data Systems found out. We devised a series of automate, 
test systems that accurately predetermined. in perfectly simulated flight th,f 
shuttle's performance through descent and landlng. And the pilot's abillty tc 
e::ontrol the p0werless craft smoothly and safely. □ Result: NASA pilots cond 
tioned and ready far in advance for the realities of shuttle reentry flight. C 
Today·s demanding production and performance pressures in any industry makc 
Grumman a great partner to have for instant answers to complex question: 
The entire emphasis is on data acquisition and analysis systems, born in the aeri 
space industry, designed to keep your program working at peak efficiency. T, 
find out more about Grumman Automated Test Systems, including facilitle 
management. consulting, software systems, or complete turn-key system 
contact GRUMMAN DATA SYSTEMS CORPORATION at 150 Crossways Par 
West. Woodbury, L.I., NY 11797. Telephone (516) 349-5111 or 1600 Wilson Blv< 
Arlington, VA 22209. Telephone (703) 528-5900. 



AN EDITORIAL 

Learning Lessons 

THE Falkland Islands crisis, like all conflicts, should con
tain useful lessons for the future, if carefully analyzed. 

Events are still unfolding, so definitive "lessons learned" will 
not be worked out for a while yet. We can be sure that analysts 
of military and diplomatic affairs worldwide began the evalua
tion process as the crisis unfolded and continued . They can 
be relied upon to dissect the events of this crisis in detail. 

However, it is unnecessary to wait for definitive studies in 

advocates of pet systems have already begun to make selec
tive use of the scanty information at hand to push their own 
cases. And public officials worldwide, the US included, con
tinue to show their unfortunate tendencies to put their feet 
firmly in their mouths by making predictions or assertions. For 
instance, Navy Secretary John F Lehman, Jr., told reporters 
that an enemy jet such as the Argentine plane that knocked 
out HMS Sheffield with an Exocet missile "would not have 
gotten anywhere near" a US battle fleet. Assertions such as 
that have an unfortunate tendency to be refuted by reality. One 
hopes Mr. Lehman is proved right in the next conflict involving 

1 US ships. 
It is not necessary to wait for the next conflict to state the first 

lesson to be learned. It seems always to have to be relearned, 
1 unfortunately. The lesson is this: Crises and conflicts do not 

always occur in the expected places, nor do they unfold 
according to the scenarios devised by the planners and 
soothsayers. In fact, as the days since April 2 have passed, 
events have developed a direction and momentum all their 
own, quite independent of man 's attempts to direct them ac
cording to his scripts. It has been ever thus, and persons who 
ignore this basic lesson delude themselves. 

Another lesson that can be stated with confidence: Military 
power is considered and applied not by itself, but in the 
context of political, diplomatic, and economic variables. 
When the Royal Navy task force shoved off from Portsmouth, 
American bankers holding Argentine loans tensed up, just as 
did the diplomats in the American Embassy in Buenos Aires 
awaiting Secretary Haig's next visit. And when Sheffield was 
abandoned, the mood in the House of Commons and on 
London streets sh ifted perceptibly from the one that prevailed 
a few days earlier after the Royal Navy had sunk Argentina's 
cruiser General Belgrano. 

Yet another useful lesson: When a crisis hits, the forces 
must go to war as they are, not as they'd like to be. That's why 
uniformed military leaders keep saying their units must train 
and maintain constantly-it is because they do not know when 

4 the politicians will commit them to action, and must try to be 
ready all the time. When several years pass without conflict, 
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the politicians grow complacent. They cut back on flying 
hours, steaming days, and maneuvers. Or they cut spares, as 
was done during the past decade in the US. Both the British 
and the Argentines have discovered the awful penalties of 
training and spares shortages in this conflict. Unfortunately 
for the young men who have died, eventual corrections of 
these deficiencies will not return them to life. Fortunately f,or 
USAF, its shortages are being addressed. Pray that the reme-
_los ~ lt o...o:Uoa:_ b<>J,(?rA..OU< o: . Q,:O ru:.'m.mi.,<> _ -- ~ l llJ_~ _a!,-___ 4 

combat. 
The importance of sustainability has once again been 

demonstrated. When politicians commit forces as instru
ments of national strategy, they must expect to have to support 
them in the field (or afloat or in the air) for an unpredictable, 
but probably long, period of time. That means stockpiling 
consumables such as ammunition, food, and fuels in large 
quantities. That does not come cheap, but is essential if 
national leaders are to make credible use of the armed ser
vices in shaping global events. 

The need for sufficient airlift and seal ift to carry out national 
purposes has once more been demonstrated. The British had 
to requisition cruise ships Canberra and Queen Elizabeth 2 
for sealift, and engage commercial air freighters to haul car
go, because their armed forces did not have the wherewithal. 
Given the woefully deficient state of US airlift and sealift, the 
US Navy, Air Force, and Congress ought to use this latest case 
as justification to do something other than jabber about the 
shortages. One senior Air Force officer, citing the deficien
cies, says the initials RDF really stand for "Rhetorical Deploy
ment Force" until the deficiencies are made up. He's right. 

Other lessons can be stated, but that is enough to start. One 
final point: The Falklands crisis demonstrates anew that air
power is an essential element of a maritime strategy. That 
suggests that the US Navy and US Air Force should acceler
ate and broaden their cooperative efforts to reinforce, supple
ment, and complement each other's capabilities in executing 
the missions required for national strategy. 

-F. CLIFTON BERRY, JR., EDITOR IN CHIEF 

Correction 

Last month's editorial strongly advocated accuracy in report
ing the continuing debate on military reform. That argument 
was much weakened by labeling Hon. G. William Whitehurst, a 
Republican member of Congress from Virginia Beach, Va., as a 
Democrat. Apologies are due-and tendered-to Mr. White
hurst and readers of the magazine for that inaccuracy. 

-F.C.B .. Jr. 
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Who will help 
the military ~ut 

bubble technology 
into the field? 
WE W•III We7re ~estern Electric. 

■ And we re ready to put 
---~ · " .. 1-1. .. J ~ ~ ,~._<C; ~--~ ~ ,,: ►.....o ,-L.~'-"" l~-r. +.-: :r. ~ .... ,1 /- b...- "(J~, '---~t 

UUUUJ.1.., UJ.1..,J.UV.L'j l.l..,\...J.ilJ.V..1.v5y l.V vvvu, .LVJ. yvu. 

Western Electric bubble memories are 
tailor-made for scores of military applications. 
They7re non-volatile and modular with a 
capacity that's expandable from 2 to 120 
megabits. And they'll stand up under harsh 
field conditions with easy maintenance 
and repair. 

When you want to get the most out of 
bubble technologY; Western Electric is your 
best partner. After ~ Bell Labs invented 
magnetic bubbles and today Western Electric 
is a leader in the field. 

We're ready to take your order for bubble 
memory systems right now So for more 
information1 contact our Magnetic Bubble 
Consultant1 PO. Box 200461 Greensboro7 

North Carolina 27420. Telephone: 
(919) 69"7-6587 

@ 
Western Electric 

Government and Commercial Sales Division 
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When it comes to increasing 
force effectiveness, Navstar GPS 
is right on target. How? Navstar 
GPS provides three-dimensional 
accuracies to 16 meters, velocity 
to 0.1ft/sec, and time to billionths 
of a second. Weapons delivery 
and navigation accuracy are 
enhanced dramatically; recent 
blind bombing tests prove it. Six 
deliveries were made at 10,000, 
5,000 and 2,000-ft altitudes and 
at 300-kts IAS. Five impacted 
within ten meters of the target; 
one within 30 meters. 

The procedure is simple: 
An operator enters target 
coordinates into a Navstar 
computer. The computer gener
ates steering and weapons 
release data based on informa
tion from an inertial unit and 
Navstar receiver. The pilot's 
steering display provides azimuth 
steering corrections and "time 
to go:· The computer generates 
automatic release pulse when 
correct solution is reached. 

Global 
Positioning 
System 

Program completion will 
mean a whole new set of 
advantages; better target 
acquisition, search and rescue 
and close air support, to name 
just a few. 

Important, too: U.S. and 
NATO commanders will be linked 
into a common worldwide 
reference grid. 

Results? Increased force 
effectiveness. 

ooo·s Navstar Global 
Positioning System (GPSl. More 
accurate target acquisition 
at a lot less cost. Navstar delivers. 
Space Operations/ Integration 
and satellite Systems Division, 
North American space 
Operations-builders of the 
Navstar GPS satellites. 

41~ Rockwell 
P~~ International 

... where science gets down to business 



AIRMAIL 

The Fighter Mafia gressmen, and Supreme Court jus-
1 am continually amazed at the sup- tices to listen to both sides of an issue 

port given the "Fighter Mafia" by ad- and then come up with laws that are 
vacates of military reform . fair and just? 

Military reform, at least as I under- Community-property states had, in 
stand it, is predicated on relational the past, decreed (as routinely as di-
maneuver warfare. Strategists like Ed- vorce itself) that the ex-spouse of re-
ward Luttwak and John Boyd have tired military personnel would receive 
always stressed the "indirect ap- one-half of military retirement pay. 
proach" as the route to victory. Then, the Supreme Court makes a de-

And yet the "Fighter Mafia" has cision that the ex-spouse of retired 
called for defensive, day-only dog- military personnel is not entitled to 

"case-by-case" basis is the only fair 
and just solution . 

A very long time ago, a bill entitled 
the "Soldiers and Sailors Relief Act" 
was passed. It would do well tor judg
es and legislators to post a copy of 
this Act on their office wall and read it 
from time to time. 

TSgt. John E. Jonas, 
USAF (Ret.) 

Albuquerque, N. M. 

fighters ... a pure firepower/attrition one penny of military retirement pay. As a member of AFA, I want to enlist 
weapo ' I Tne ~o r~ts W(;JUIU iau11=~ ,..,.11--i1oJu VV.nt:: . r ai. Sc'i 11vvu~• ;,,u~""'u,--1.,c:=-;:,=--- ~.:.u~p'f!iUT l LV ,i·gh', vv·8 . ~p~-~: fl ea+!;fr,-!',,"'c-._, ---'-➔ 
their massive aerial blitz, and we legislation that would give an auto- sistant Secretary for Manpower Law-
would meet them in the air, downing matic pro-rata share of both retire- rence Korb, and also Senators Jepsen 
the jets one at a time. Naturally, sim- ment pay and survivors benefits to ex- and Tower and Rep. Pat Schroeder 
pie little dogfighters are preferable spouses who had been married at concerning the subject of bill S.1814, 
for this kind of "strategy." I use the least ten years. which would allow states to grant for-
word "strategy" with reluctance, for I contend the only fair and just way mer military spouses a share in a 
this concept is more an exercise in to approach this problem is on an in- member's retired pay after only five 
accounting and exchange ratios. dividual "case-by-case" basis. It can 't years of marriage to a maximum of 

Long-range strike aircraft, on the be handled fairly with an absolute fifty percent. 
other hand, could cripple the Soviet "yes" or an absolute "no" attitude. I wonder if these people plan to 
air blitz by attacking their Achilles' When two people divorce, a separate make laws regarding their earned re-
heel-runways. Fuel-air explosives, and distinct portion of time must be tirement plans? And to carry the pro-
the MRASM standoff missile, the hy- set as ide by a judge to hear both sides cess further, why not legislate for 
pervelocity missile , and related arma- of the issue, and "proof of entitle- IBM, GE, GM, and other private com-
ments could raze an airbase in min- ment" (or nonproof) must be estab- panies with retirement plans? 
utes. MiGs on the ground would be lished by both parties. The Supreme Court decision is 
destroyed, while those aloft would "Proof of entitlement" is the real is- being completely circumvented by 
have no base at which to refuel, re- sue here. To say an ex-spouse is auto- these people. Do we need another bu-
arm, or even land. A fuel shortage at matically entitled to something he or reaucratic problem to administer? I, 
50,000 feet is truly an "energy crisis." she in fact did not earn is ridiculous. for one, am tired of government trying 

Our next generation of aircraft On the other hand, to say absolutely to legislate every issue under God 's 
should certainly be more single mis- "no" to an ex-spouse for something sun. 
sion-oriented-either specialized de- that he or she rightfully worked hard The mechanics are in place already. 
signs or optimized models of a single for during the marriage is equally State courts should rule the retired 
airframe. There may indeed be room ridiculous. pay as an asset to be considered in 
for lightweight fighters as part of this A judge, in a community-property alimony and child support. If the wife 
new hi/lo mix of single-mission war- state, using common sense, and fol - complains of the loss of CHAMPUS, 
planes. lowing written federal guidelines, then let each partner share in the pre-

But the development of "simple" could, in ninety-nine percent of di- mium cost of a comprehensive Blue 
radarless dogfighters and attack jets vorce cases, come to a fair and equi- Cross/Blue Shield program. Why 
to the exclusion of interdiction/strike table proportionment of retirement should the government be expected 
combat planes would be a strategic funds and benefits the ex-spouse to take care of the possibility of this 
nightmare. "Simple" little airplanes "earned" while being a contributing retired member having two or three 
"simply" will not meet the most basic factor toward national security as the wives in his lifetime with the govern-
needs of American air strategy. partner of a service member. . . . ment responsible for multiple medi-

Stephen Danckert The simple fact is that not all ex- cal patients? 
North Quincy, Mass. spouses "earned" the right to entitle- The basic point is this : Retirement 

Ex-Spouses and Retirement Pay 
• Regarding the " 'Former Spouse' 

Benefits Aired" item on p. 98 of the 
January '82 "Bulletin Board" section: 
Why is it so hard for senators, con-
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ment of a retired military person's re- pay is a benefit earned by the mem-
ti rement benefits, nor could they ber, and not community property. But 
prove it if they told the truth to a as part of his income, it should be 
judge. used to incorporate alimony and 

"Proof of entitlement" and the indi- child support, and medical insur-
vidual handling of this problem on a ance. To give retirement to the wife is 
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wrong . The court system is in place at 
no extra cost to the government. We 
need no more bureaucrats admin
istering our retirement plan . 

I would appreciate hearing other 
views as I entreat support of mine. 
Somehow I feel that others are all too 
willing to legislate every phase of so
ciety. If they feel they must act in this 
manner, then let us ensure that they 
include themselves in these pro
grams. 

Is there some way military members 
could be united to head off this situa
tion? 

Lt. Col. Richard F. Turoski , 
USAF 

McConnell AFB, Kan. 

Penalized for Joint Service? 
I am writing in response to the item 

in the April '82 " In F_ocus ... " section 
concerning Gen. David C. Jones's 
proposed reforms [of the JCS]. 

General Jones is absolutely right 
about officers not wishing to jeopar
dize their careers in a joint service 
assignment. I served four years in the 
Defense Contract Administration Ser
vice, commanding an organization of 
315 people spread over two states. It 
was the best assignment in my career, 
but, alas, the Air Force passed me, as 
well as many other officers, over, 
since we were considered purple-suit
ers. 

Out of twenty-six USAF officers eli
gible in the Defense Logistics Agency 
for 0-6, only two Air Force officers 
were selected . One was a veterinari
an, the other selected on his fourth 
try. Other services, particularly the 
Navy, consider DLA a dead end. Navy 
promotions to full commander after 
service in DLA were just about zero. 
The Army seems to look on joint ser
vice more favorably. 

I received more responsibility and 
had greater authority in DLA than I 
ever had in the service. My command 
was invaluable in numerous major de
fense programs, for all services, from 
the M-1 tank, to the B-1, to the nuclear 
carrier Vinson. 

Despite the breadth of my contribu
tion, the Air Force felt I was out of the 
Air Force for four of my five years as a 
lieutenant colonel. Despite general 
and flag officer endorsement, the Air 
Force felt that the other services did 
not understand USAF's rating system. 

What a shame! Joint service should 
be a reward, not a penalty. Yes, it is a 
retirement haven-most or al I the 
general officers I knew retired after a 
tour in DLA. 

10 

Will we ever learn? 
Lt. Col. Raymond T. Cwikowski, 

\JSAF (Ret.) 
Dayton, Ohio 

AIRMAIL 

Soviet Aerospace Almanac 
I have just finished reading the So

viet Aerospace Almanac in the March 
issue. I am very interested in what 
takes place inside the Soviet Union 
(as I hope we all are), and I always look 
forward to this issue. The fact that it 
took me a month to read shows how 
informative and worthwhile it is. This 
was one of your better ideas, and it 
makes a real contribution to ou r pro
fessional knowledge. 

But one result of this issue is that it 
stimulates my interest, and that leads 
to more questions. For example : 

The Soviet Union is a huge country, 
covering 8,500,000 square miles and 
eleven time zones. It is three times 
larger than the US. Logistically, how 
does the Soviet military support such 
an area? 

There are more than 100 ethnic 
groups within the Soviet Union, and 
they speak more than 100 languages. 
What impact does that have on com
mand and control? 

How reliable are the other military 
forces in the Warsaw Pact, and how 
much does the Soviet Union rely on 
them? 

I fully realize how difficult it is to get 
accurate information out of such a 
closed society, and that you have lim
ited space. But it would be interesting 
to learn about more of the day-to-day 
details of the Soviet military. 

Capt. Robert G. Welbaum, USAF 
Dayton, Ohio 

• For an assessment of the reliability 
of the Warsaw Pact's forces , see " War
saw Pact: Juggernaut or Paper Ti
ger?" by Capt. Steve F. Kime, USN, on 
p. 67 of this issue.-THE EDITORS 

I would be easier in my mind con
cern ing congressional action on the 
defense budget if I thought that all 
members of Congress had read your 
1982 Soviet Aerospace Almanac. 

Accordingly, I would be happy to 
underwrite the cost of a few copies 
toward this end . If others did the 
same, we could assure ourselves that 
our senators and representatives have 
at least had the opportunity to edu
cate themselves. 

Eugene S. Browning 
Glendale, Mo. 

• Many thanks to Mr. Browning for his 
kind offer, but members of Congress 

I 

already have the opportunity to "edu
cate themselves." AFA provides com
plimentary copies of each issue of 
AIR FORCE Magazine to all members 
of Congress and other selected high 
government officials .-THE EDI
TORS 

Media Antics 
I have waited a long time for some

one of some stature to question the 
actions of the news media in covering 
world events. Gen . T. R. Milton has 
done an excellent job of that in his 
article, "Develop Strategy, Then Act," 
on p. 87 of the April '82 issue. 

I appreciated his observation that 
"it was good luck for everyone, even 
the French, that Waterloo 's glory was 
not tarnished by modern reporting," 
and another comment that "the ever
present electronic eye caught our 
young soldiers in the act of carrying 
M-16 rifles in El Salvador, to the im
mense glee of self-righteous critics of 
militarism in any form .... [O]ur fel
lows ... felt safer with M-16s in their 
hands. The television crew was safer 
as well, a point I have not heard 
made." 

In my opinion, the Administration in 
general and the State Department in 
particular have been derelict in their 
responsibilities in not openly criticiz
ing the news media for their reporting 
practices, which have been harmful 
to our national objectives. Self-disci
pline within the media is nonexistent, 
as their loud cry of "freedom of the 
press" obliterates any vestige of com
mon sense in the way they do busi
ness. 

I hope that General Milton's com
ments catch fire in other publications 
that are not cowed by the media's as
sertion that anyone who questions 
their antics is against freedom of the 
press. 

I am concerned that freedom of the 
press , as conceived by the media, 
might well cause us to self-destruct. 

Col. Willard W. Stukey, 
USAF (Ret.) 

Ellenton, Fla. 

Bring Back the Draft 
I found "The Case for the All-Volun

teer Force" by Ed Gates on p. 101 of 
the January '82 issue to be very myo
pic. Stating that the improvement in 
the quantity and quality of recruits 
during FY '81 was the result of recruit
ing and benefit programs is question
able. In all probability, the current re
cession and high civilian unemploy
ment rate are the most likely causes 
for the improvement in recruitment 
and retention. 

The AVF in previous years has main
ly attracted persons from the disad-
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alls-Royce provides gas turbine 
power for over 60 types of aircraft 
flown by more than 100 air forces 
worldwide - as well as the ships of 25 
navies. A record no one else in the 
world can equal. 

These engines were chosen for their 
high performance, based on Rolls-Royce 
advanced technology. Plus their 
combination of reliability, fuel economy 

Proven technology in service. 
Relentless research and testing to 
achieve even greater advances tomorrow. 
That's how Rolls-Royce stays ahead 
of the world. Powering commercial and 
military aircraft and warships. i;t•ll!-1 
Pumping oil and gas. om 
Generating electricity. [) 

ROLLS-ROYCE INC., 375 PARK AVENUE, 

and versatility. NEW YORK, NEW YORK 10152. 

STAYING AHEAD IN THE RACE TO TOMORROW. i;t•r@§i 





vantaged and lower-income groups. 
Conversely, the Soviets ensure that 
their military is filled with their skilled 
1!nd int~llectuals. Under the AVF sys
tem, our military will never be a repre
sentative cross-section of American 
society. 

We should not forget that, to make 
the recruitment quotas in past years, 
the standards for acceptance were 
lowered. The majority of military su
pervisors will readily admit that the 
quality of personnel today is not 
equal to [that of the] recruits admitted 
during the years of the draft. 

Mr. Gates's last paragraph , in which 
he contends that the most compelling 
reason for continuing the AVF and for
getting the draft is because of the atti
tudes of draft-age youth, is absolutely 
ridiculous! Are we to appease those 
few who violate the law by establish
ing a system that will provide for our 
defense with lower-quality personnel 
than our adversaries? 

It is time we promote patriotism, 
-pi~,t.:- l•ay~ --w·:'e1~tc-:r:; 1 urid~e;'j3-t.:;-:1v 

our military receives quality recruits 
in sufficient quantity to provide for 
the best possible defense. 

Maj. L. H. Hoffer, USAFR 
Oswego, Ill. 

, Operation Linebacker 
I am writing a book on Operation 

Linebacker. I wonder if any readers 
who participated in that highly suc
cessful operation-whether Line
backer I or Linebacker II-could con
tact me? 

I would be interested to hear per
sonal experiences and anecdotes 
about the operations in general, and 
any account of the unsuccessful and 
later successful bombings of the Paul 

___ D_oumer and T.hanh Hua brid es. 
I would be extremely grateful, also, 

if anyone who has pictu res would be 
prepared to part with them for a little 

" while-they would be returned in due 
course. 

Capt. D. G. R. Rosser-Owen , RAF 
Studies Department 
Royal United Services Institute 

for Defence Studies 
Whitehall 
London SW1 A 2ET 
England 

Bomber Command Museum 
We are engaged in raising the 

daunting sum of £2.5 million to build 
the Bomber Command Museum at 
Hendon to mark the campaigns of the 
Royal Air Force Bomber Command 
and those of the US Eighth and Ninth 
Air Forces. 

These campaigns were the longest 
and most sustained in military history, 
lasting from September 1939 to May 
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story of the successful evasion of five 
Allied airmen from Occupied Europe 
to Spain . To say that this evasion was 
extraordinary would be an under-
statement, for it took one of the evad
ers no less than six months to reach 
Spain. 

There were three American airmen 
and two British . I have now traced 

1945. They cost the lives of 112,000 four of them ; one has proven as yet 
aircrew-57,000 Britons, Canadians, untraceable. However, I do know his 
Austral ians, New Zealanders , and last known address, have his missing 
South Africans, killed mainly in the aircrew report, his escape and eva-
night attacks; and 65,000 Americans sion report, and a photograph. 
lost in the massive daylight raids on The fifth officer was Jack Donald 
Germany. Nowhere else was the casu- Cornett, who was hit and bailed out 
altyratesohigh,perhapsbecauseno- over Etampes Mondesir airfield in 
where else was battle joined with the France after his P-47 had caught fire. 
enemy on such a continuous and re- Jack Cornett 's last known address 
lentless scale. was 821 Mitchell St. , Klamath Falls, 

The Museum will stand as a memo- Ore. Despite the help of the town's 
rial to the magnificent cooperation mayor, I could not find him. 
that has existed between our two I would like to get in touch with 
countries now for such a long time. anyone who knows or knew Jack 
We are working jointly with US au- Cornett. He is an essential part of an 
thorities in this country, not only in important story of the war-evasion . 
th~ u1.1!t:·3:~ St;:!e!, -~ sf ·~ ,v ~1~-eu~ .. -:-: .. --------!"! .. a~s ... '"?e.e!-'N-a~A?r-
but in the essential fund raising . 4, Gentiaan 

We feel that it is to individuals that 2992VD Barendrecht 
we must look to raise a large propor- The Netherlands 
tion of the necessary funds. We invite 
any readers who feel that they could 
make a donation to contact us at the 
address below. 

Bomber Command Museum 
Appeal 

Royal Air Force Museum 
Aerodrome Rd., Hendon 
London NW9 5LL 
England 

Looking for ... 
My maternal uncle, Reginald George 

Standerwick, did his apprenticeship 
with General Electric at Rugby, then 
had a spell with Lord Kelvin in Glas
gow. He left for GE and the United 
States in 1910 or 1911 , and was al
ready, or became, a turbine expert. 

During the war we understood that 
my uncle developed the super
chargers for B-17 Flying Fortresses. 
When he came on a visit in 1947, we 
learned that Sir Frank Whittle's jet en
gine had been flown secretly to GE, 
and that Whittle had lived under an 
assumed name for weeks or months 
with my uncle and aunt at Marble
head, Mass. 

As I am collecting material for a 
family history, I would be grateful for 
any information concerning my late 
uncle's career. 

J. 0. Roach 
77 Barton Rd . 
Cambridge CB3 9LL 
England 

Since February 19791 have been en
gaged in research to reconstruct the 

I am attempting to contact Ronald 
Dean Coleman, who was a lieutenant 
with the Fifteenth Air Force in North 
Africa and Europe and later served on 
B-29 #688, which was probably as
signed to the 97th Bomb Wing in the 
Pacific. 

If anyone has any information that 
might assist in locating this man , it 
would be appreciated if you con
tacted me at the address below. 

Opal Coleman 
709 E. Mesquite St. 
Nocona, Tex. 76255 

I need help in finding a young lieu
tenant I once worked with. He is Lt. 
Prentice Beatty, and he served with 
the 3d Bomb Squadron and lived in 
New Orleans in November 1944. He 
flew in South America, and his home 
was in either New Jersey or New York. 

I look forward to hearing from any-
one with information about this man. 

TSgt. R. L. Shaffner, USAF (Ret.) 
Rte. 1, Box 439 
Conestoga, Pa. 17516 

I have been trying to locate Norman 
and Edward Sells (Sellz?), twin broth
ers who flew as radar operators on 
B-29s from Saipan. They were mem
bers of the 498th Bomb Group, 873d 
and 875th Bomb Squadrons. 

Norman was shot down in April 
1945 over Japan, and was a surviving 
prisoner of war. I was sent home be
fore I was able to find out how he was. 
We three were together in Great Bend, 
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Kan .-the boys came from Nebraska. 
If anyone can put me in touch with 

them, I would appreciate it very much. 
Murray Juvelier 
152-12 Jewel Ave. 
Flushing, N. Y. 11367 

I am looking for my grandfather, 
Robert Pennington Evans. I believe he 
served thirty-two years in the Air 
Force. I last saw him in 1971 when he 
was living in San Pedro, Calif. He re
tired that year while stationed at Ed
wards AFB. His last known address 
was in Wilmington, Calif. 

Any information about my grand-
father would be greatly appreciated. 

Elizabeth Graves 
P. 0 . Box 93 
Raphine, Va. 24472 

Phone: (804) 377-2645 

I am looking for Pfc. William E. Lau
ber II. His last known address was on 
4223 Baltimore Ave. in West Phila
delphia. He served with the 5th Air
drome Squadron in the European the
ater in 1944. 

His father may have been a police
man , and he served as a communica
tions teletype operator during the 
war. I'd like to contact him for a squad
ron reunion. (He must be living in the 
Philadelphia area.) 

Please contact me at the address 
below. 

Felton 0. Freeman 
308 E. 19th St. 
Rome, Ga. 30161 

My wife recently returned from a 
trip to England. While there, she was 
given a book with the following infor
mation written inside the cover: 

"This book is mine-after the war 
return it to me, please. Capt. James L. 
Mehaffey, 107 Citizen St., Bay St. 
Louis, Miss., USA. June 1944-aboard 
ship to France." 

The donor found it in a library 
aboard a German ship he purchased 
after the war. 

Anyone who knows the where
abouts of Captain Mehaffey or his kin, 
please contact me at the address be
low. Although a bit late, I'd like to re
turn his book. 

SMSgt. Joseph G. Plante, 
MassANG 

126 Pine St. 
Westfield, Mass. 01085 

Collectors' Corner 
Our unit maintains a collection of 

patches that we feel is among the best 
in PACAF, and possibly in the whole 
Air Force. We display the collection 
on the walls of the base weather sta
tion and on the walls of the hallway 
outside-attracting considerable in-
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terest from aircrews and visitors to 
base operations. At present, we have 
more than 1,400 patches in the collec
tion. 

We would like to continue to add to 
our collection, and we invite readers 
to contribute flying unit patches to 
our collection . We especially need 
patches from tactical fighter squad
rons and special operations units. 

Contributions can be mailed to the 
address below. 

Det. 4, 1 WW/CC 
Patch Collection 
Hickam AFB, Hawaii 96853 

I am in the process of constructing 
super-detailed models of the follow
ing SAC aircraft: B-36, 8-47, 8-50, 
and 8-52. 

I would appreciate assistance from 
anyone who could provide me with 
the pilot's manual for any of these air
craft. 

Also , I would like to obtain a unit 
patch for the 42d Bomb Wing at Lor
ing AFB, Me. 

Capt. Kenneth Nielsen, 
CalifANG 

P. 0 . Box 908 
Santa Margarita, Calif. 93453 

I am looking for a C-141 StarLifter 
model made by Mr. lgami of Ta
chikawa, Japan, to finish my collec
tion of USAF aircraft I have flown. 

At one time, I had one on order with 
Mr. lgami, but I left the Far East before 
it was complete and have since lost 
his address. 

I will pay a fair price and/or a find
er's fee to anyone who can lead me to 
one. I would also be interested in any 
lgami model aircraft that needs a 
good home! 

John Apelt 
1475 Cadwell Ct. 
Riverside, Calif. 92506 

Phone : (714) 784-2518 

Does anyone have information on a 
source for purchasing a big belt 
buckle displaying a 8-17? 

I can find big belt buckles featuring 
motorcycles, eighteen-wheelers, other 
planes, etc., but none with an "Old 
Fort" on it. 

Any readers with information are in-
vited to contact the address below. 

J. F. Bolger 
Star Rte. 2, Box 406 
Eustis, Fla. 32726 

I am a former member of the 6147th 
Tac Control Group, K-47, Korea 1952.1 
am in need of a "Mosquito" patch , 
depicting a mosquito carrying a mi
crophone. 

If you can help me out, please con-
tact me at the address below. 

W. R. Forrester, Jr. 
304 Lynch St. 
Edgefield , S. C. 29824 

I am a junior at Embry-Riddle Aero
nautical University in Daytona Beach, 
Fla. , and am an AFROTC cadet at Det. 
157. I am majoring in Aeronautical 
Science and am planning on a USAF 
flying career. 

I am very interested in collecting 
US Army Air Corps and US Air Force 
patches, but I'm having a hard time 
getting started . If any readers have 
any patches they don't want, I would 
greatly appreciate it if they would 
send them to me. (I am more than 
willing to reimburse mailing costs, 
and would cherish all contributions.) 

C/1st Lt. Dean B. Marvin, 
AFROTC 

Embry-Riddle Aeronautical 
University 

Regional Airport 
Daytona Beach, Fla. 32014 

I'm trying to complete my collec.;
tion of SAC, AAC, ESC, MAC, and 
PACAF patches. I am primarily look
ing for wing, group, and squadron 
patches. 

If any readers have any patches they 
no longer want, I would appreciate 
having them. I will reimburse postage 
for anyone who requests it. 

Steve Grochowski 
32 Travis Dr. 
Offutt AFB, Neb. 68113 

I am a collector of patches and 
other insignia of Air Force, ANG, and 
AFRES units of all periods. I also col
lect old flight gear and clothing, 
along with unit histories. I have a 
number of Minnesota ANG patches 
for trade, and other units including 
some older fighter-interceptor squad
rons. 

I would be interested in hearing 
from anyone who would like to trade. 

Joseph Dudley, Jr. 
W1260 First National Bank Bldg. 
St. Paul, Minn. 55101 

Collector desires donations of all 
Air Corps/Air Force patches for up
coming book. Is your collection avail
able for photographing? Can you 
send good quality photos with identi
fication? Will purchase at a low price. 

Stephen L. Robertson 
1200 Kienast Dr. 
Fayetteville, N. C. 28304 
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DEFENSE 

FAt 
A growing body of mythology gets in the way of 
rational decision-making on important defense 
matters. Gen. Robert C. Mathis, USAF's Vice 
Chief of Staff until May 31, presents facts to 

_ _ 1, _ _ , _______ r .1.1 _ ___ ______ ____ ______ ___ ·--- • ____ _. ___ _.., __ ___ .1.J ~ 

U,L:;j,lt:;L :;u11i1:; UJ H<t:; f/OUI t; jJt:I IH1.-•uiio "•.Y•'·" 
floating around Washington. 

BY GEN. ROBERT C. MATHIS, USAF (Ret.) 

I'M NOT much on myth logy. but there certainly are a 
lot of myths floating around Washington these days 

concerning defense issues. Myths have a purpose, but 
they don't help much when you're making serious deci
sions that will determine the future of the country. 

The growth in Soviet military power and a vital con
cern over the state of our military forces have precipi
tated ongoing debate over our national defense today 
and the course the United States should follow in the 
future. This debate is important, and I believe that all of 
us in the military truly welcome the variety of opinions 
and creative thought that is being brought out. One of 
the fundamental strengths of this nation is that we freely 
express our opinions on any and all issues. 

While I firmly believe that everyone has a right to his 
opinion, I don't subscribe to the idea that everyone has a 
right to his own facts. In the course of the ongoing 
debate, a set of opinions has been established and re
peated to the point where these opinions have almost 
become accepted as fact. I would like to address some of 
those "myth-facts," which, through repetition, have be
come accepted as enlightened wisdom and truth. 

Myth: We Overestimate the Threat 
The requirement for national defense is established 

because of a threat to the nation. One '"myth-fact" al
leges that we can get by in today's world with a greatly 
reduced commitment to national defense. 

It would be nice to believe that we could lay down our 
arms and meet our enemies at the bargaining table and 
make all well in the world. However, history, common 
sense, and a realistic appraisal of the world today don't 
support that contention. 

The threat we face today from the Soviet Union is 
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very real. The persistent Soviet military buildup, partic
ularly over the last decade, and their adventuresome 
activities in recent years reflect the Kremlin's drive for 
advantage over the West. Like it or not, we, along with 
our allies, are engaged in a tough, long-term competition 
with a capable, determined adversary. 

The Soviets have outspent the United States in de
fense by more than $400 billion over the last decade. The 
American defense establishment spends almost half of 
its allocated budget on manpower, while the Soviets, 
with their source of cheap labor, spend less than a quar
ter of their defense budget on manpower. As a result, the 
Soviets are able to devote more than twice what the 
United States does to the procurement of military equip
ment. 

The results of the Soviets' persistent acquisition of 
military power are disturbingly visible. They have mod
ernized their tactical aviation since the early '70s from a 
fair-weather, short-range air force oriented to defensive 
operations, to a sophisticated force that operates at long 
range and in increasingly demanding weather condi
tions. 

At the same time that they modernized, they main
tained a fighter production rate that exceeds ours by a 
factor of three. In other elements of conventional com
bat power the trend has been the same: tanks, tour to 
one; surface ships, three to one; and submarines, three 
to one. The challenge is unambiguous. While we hope 
for a peaceful world, we cannot slacken the pace as long 
as the Soviets continue on their current course. 

Gen. Bob Mathis brings three and one-half decades of 
operational and developmental experience to dispelling 
defense myths. 

15 



When B-17s bombed on the second Schweinfurt mission in October 1943, 3,000 people flew the mission and 600 were lost. In a 
hypothetical calculation , the same ordnance on target could be delivered today with eight F-16s. 

Myth: Technology Is Trouble 
A second "myth-fact" hypothesizes that modern 

technology causes us trouble in both cost and main
tainability. The '"myth-makers'' equate technology with 
complexity and high cost and draw the erroneous con
clusion that we would be better off by returning to the 
combat-proven weapons of the past. They assert that 
men in simple machines did more-and did it better
than the current generation of men and machines can do 
today. 

This thesis is simply fallacious. For example, the gen
eration of fighter aircraft that we are fielding today-the 
F-15s. F-16s, and A-l0s-represents the most signifi
cant increase in operational capability since the intro
duction of the jet aircraft itself. These aircraft are not 
only effective, but they are more maintainable, reliable. 
and easier to operate and employ than the aircraft they 
replaced. 

Somewhere lost in the discussions of those who advo
cate simple solutions for complicated problems is a 
comparison of how much capability has changed over 
time. For instance, the F-16 requires less than two
thirds of the maintenance time of an F-4, while the F-15 
requires only about three-fourths of the F-4 mainte
nance time. So while we have vastly improved the capa
bility, we have at the same time reversed the trend 
toward increased maintenance. 

Even the radios that we use in our aircraft have been 
made much more reliable and easier to maintain. The 
ARC-164 ultra-high-frequency radio, common through
out our Air Force today, is roughly forty times more 
reliable than the radio it replaced. 

Mr. Keith Jackson recently illustrated the progress we 
have made over the years in an article published in the 
SAE Technical Paper Series-'"Quality-Quantity and 
Technology-A Perspective on Fighter Development." 
He used the second Schweinfurt raid as a basis for 
comparison between the B-17, the backbone of the 
Eighth Air Force in World War 11. and the F-16, the 
smallest combat-coded fighter in the USAF inventory 
today. 

Two hundred ninety-one B-17s. plus their fighter es-
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cort. participated in the second Schweinfurt mission on 
October 14, 1943. Sixty B-17s were lost on that mission, 
each with a crew often. Of the 228 B-17s that made it to 
the target, only a small percentage was ahle to get their 
bombs within the target complex because of the smoke 
and haze. Actually, only thirteen percent of the bombs 
that were dropped impacted within that complex. Thus. 
in order to get that small number of bombs on the target. 
the Eighth Air Force had to put more than 3.000 people 
into the air and lost more than 600 of them. 

To show you what technology has really done for us. 
consider how that mission could have been carried out 
using the tiny F-16. The F-16 can carry about twice the 
bomb load of the Flying Fortress, could complete the 
mission in one-third the time, and could serve as its own 
escort. Using conservative weaponeering estimates. at 
least seventy-five percent of the bombs dropped by the , 
F- I 6s would hit the target. Mr. Jackson runs the calcula
tions out and shows that the entire Schweinfurt raid 
could have been well performed with about eight F- I 6s 
and only eight people at risk. 

Today, as part of our peacetime training, we routinely 
deploy fighter squadrons across the ocean and operate 
them at wartime beddown locations at very high sortie 
rates for extended periods. With conformal fuel tanks. 
the F-15 can even cross the Atlantic to Europe without 
tanker support, if necessary. 

As a vivid example of our force projection capability, 
B-52 bombers recently flew nonstop from North Dakota 
to Egypt in Exercise Bright Star '82 and dropped their 
bomb loads on target within one second of their pre
planned time. In that same joint exercise, we also flew 
paratroopers from Fort Bragg, N. C., to Egypt and 
dropped them in their designated landing zone within 
twenty seconds of their planned time . These were the 
longest distance bombing and paradrop missions in his
tory. These are feats that were simply unachievable 
without our modern capabilities. 

Myth: We Can't Sustain Combat 
Another "myth-fact" asserts that, while performance 

has increased, we have lost the capability to fly our 
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aircraft at high sortie rates in combat. We keep hearing 
that we can't fly these airplanes like that fine P-51 in 
Europe in World War II or that super F-80 in Korea. In 
fact. I seem to remember flying a number of sorties 
every day in that F-80 in Korea. but what does the 
historical record show us? 

The overall average sortie rate of Ninth Air Force 
during World War II was 0.26--or one flight every four 
days. In January 1944, the Ninth Air Force fighter sortie 
rate was only 0.13. a total of four sorties for the month. 
In December 1944, the month of the Battle of the Bulge. 
Ninth Air Force was only able to average a sortie per 
aircraft every other day. Rates varied with the intensity 
of combat. but rarely exceeded one sortie per day. 

Even during the Battle of Britain, the most intense air 
campaign in history. the highest daily sortie rate 
achieved by the RAF was only 1.5 on August 30. 1940. A 
giant technological leap was taken between World War 
11 and Korea, with the incorporation of the jet aircraft: 
however. the impact on average combat sortie rates was 
only a slight increase to 0.32 sorties per day. Again, only 
rarely did monthly sortie rates even approach one sortie 
per day in the Korean War. 

The history of that war shows that I was dead wrong in 
- _ - __ .£' '- ___ _.c,._ - - -- - .C, - - - ,._1_ _ r OA '"rL _ ,\ ; __ 
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Force was never able to achieve a flight per day for a full 
month during the entire Korean War in any of its air
planes. 

The Vietnamese conflict produced the first large jump 
in sustained combat sortie generation rates. The overall 
rate in Southeast Asia was 0.82, and for the first time we 
exceeded the 1.0 sortie rate for an entire year-in 1972 
with the F-4. The historic record shows that the sortie 
rates in the "good old days" were quite low and didn"t 
show any improvement until the relatively recent past. 

Today, the F-15s, F-16s, and A-I0s are all simpler to 
operate and maintain than the aircraft they replaced in 
the inventory. They have consistently higher mission 
capable rates. To test our wartime surge potential. sortie 
surge exercises have become a way of life for the opera
tional Air Force. Although the stress of combat intro
duces uncertainties, we are confident our newest gener
ation of fighters can meet the demands of required 
wartime plans. and operate far more effectively, more 
often, than anything we have seen in the past. 

The Air Force safety record is a strong indicator of the 
operability of the effective new fighters in the force. 
Last year, the tactical air force had the lowest accident 
rate in USAF history. The F-15 is the safest fighter in our 
history with a destroyed rate that is one-twentieth that of 
the P-51 Mustang and one-sixth that of the F-86. 

We have come far since the days when I entered the 
Air Force. I clearly remember the days following the 
Korean War-and our safety records prove it-when. 

Gen Robert C. Mathis is the n ineteenth general officer to 
serve as the Air Force's Vice Chief of Staff. A 1948 
graduate of the US Military Academy. he served as a 
fighter pilot and forward air controller during the Korean 
War and as a senior military advisor in Vietnam, where he 
flew more than 200 combat missions Stateside. General 
Mathis has seen duty in a number of key aircraft 
development programs and as Vice Commander of AFSC 
and TAC He became Vice Chief in March 1980 and retired 
on June 1, 1982 
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The F-15, with greater combat effectiveness, requires only 
three-fourths the maintenance time of the F-4, as seen here at 
Cold Lake, Canada, during an exercise, 

for a three-year period ( 1954-56), we lost nearly one 
F-86 each training day to peacetime flying accidents. 
Now with a far less experienced crew force we are 
setting safety records-a credit to the professionalism of 
our pilots and maintenance people, together with the 
operability of the machines. 

I wouldn't trade our Air Force for any other. We are 
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necessarily complex. We operate well with equipment 
and people who can meet our threat. In the future, we 
need to capitalize on our technology to increase our 
effectiveness. not turn our back on our primary advan
tage. 

Myth: We Can't Afford Defense 
Another popular '"myth-fact" is that an adequate de

fense is unaffordable. Again we must compare defense 
spending today with the past . From 1953 to 1962, de
fense spending was nine to eleven percent of the gross 
national product (GNP) while inflation was about one to 
two percent. Today, even with the proposed increases in 
defense spending, it will only reach about six percent of 
the GNP. 

As another point of comparison, in constant year 
dollars, in 1962 each individual in this nation invested 
$930 in defense and $430 in government cash payments 
and services to the individual. Today. in the FY '82 
budget, the per capita defense investment has decreased 
slightly to $870, while our individual share of govern
ment cash and services to the individual has more than 
tripled to $1,540. 

America spends more on alcoholic consumption each 
year than on the Air Force and more on entertainment 
than on defense altogether. ls an adequate defense af
fordable? I believe so. It is a matter of priorities. I am 
confident that a well-informed American public will sup
port an essential disciplined defense budget. 

Debates over defense will go on-as they should. I 
hope that people, well-informed on the real problems 
that face us, will lend their strong support to actions we 
are embarked on. 

The Air Force of today is strong and made up of 
outstanding dedicated professionals. The challenges 
that the Air Force and the nation face in the years ahead 
are staggering. It is a time when we must dedicate our
selves to the tough task at hand. I am confident we can 
do it. ■ 
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Computers and computer-related archi
tectures are at the heart of today's systems for 
space and defense. 

At Martin Marietta, advances in software 
and hardware go hand-in-hand-in fact are 
inseparable from the system and the su~cess 
of its mission. 

The challenges are many and varied: the 
exploration of our solar system and beyond; 
the development of defense systems that 
operate in real time under all conditions· or 
the efficient management of scientific ~nd 
business communication networks using 
multibillion-byte data bases. 

The solutions are equally varied. They call 
for the design of systems to acquire and pro
cess data from a wide range of sensors and 
other input devices, plus answers-or out
put-in the time and format required. 
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The method involves solution modeling, 
systems engineering, software design, com
ponent selection, mission operations, and 
data analysis. 

We apply computer technologies to guid
ance modules small enough to fit the head of 
an artillery shell, and to compact on-board or 
ground-mobile microprocessors. We also 
apply them to air traffic control systems and 
to large-scale systems designed to guide the 
landing of a spacecraft onto another planet, 
obtain scientific data and photos, and trans
mit them to earth. 

Deeply and widely involved in advancing 
computer system capabilities, Martin 
Marietta is at work along the full spectrum of 
disciplines necessary to build the systems and 
languages of space and defense. 

IWARTIN IWARIETTA 

Martin Marietta Aerospace 
6801 Rockledge Drive, Bethesda, Maryland 20817 U.S.A 
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IN FOCUS ... 

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY) 

Washington, D. C .. Apr. 29 
The Big Laser Debate 

The Government Accounting Of
fice-which , as its name implies, is 
staffed by experts in matters of the 
purse rather than by pioneers of ad
vanced weapons technology-nev
ertheless saw fit to cast itself in the 
role of judge and jury over DoD's and 
the Air Force 's directed-energy weap
ons program. True to form , GAO's re
port is snidely critical of the Pen
tagon , but, in a rare break with past 
cavil ing about Pentagon "overspend
ing," reaches the conclusion-de
spite a paucity of substantiation
that the Defense Department and the 
Air Force aren't paying enough atten
tion to directed energy, especially 
Space-Based Laser (SBL) programs. 

The result of the report, entitled 
" DoD 's Space-Based Laser Pro
gram-Potential, Progress, and Prob
lems," was a torrent of media ac
counts-notably on television "news" 
shows-concerning the military's 
dereliction in pursuing this crucial 
technology. Among the gems con
tained in the GAO report is the facile 
assertion that "one widely discussed 
laser weapon concept involves a con
stellation of laser weapon platforms 
in space which has the potential to 
provide a credible air and ballistic 
missile defense system for the United 
States." The report then adds paren
thetically and petulantly, " No such de
fense currently exists." The report, 
the reader of its unclassified digest is 
told , was undertaken because of re
cent interest in Congress, DoD, and 
the media in space-based laser weap
ons. 

Under the headline of "Feasibility 
of SBL Weapons Uncertain"-a 
thought few Pentagon and industry 
experts would question-comes the 
somewhat contradictory assertion 
that "while effective missile defense 
systems could not be deployed until 
well into the future, emerging tech
nology has progressed to the point at 
wh ich its military use is relatively 
clear." 

After being told that SBL's military 
use is "relatively clear," the hapless 
reader-who at this point is conjuring 
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up visions of cosmic-ray guns ioniz
ing each other out of existence-is 
brought back to terra firma with the 
statement that "significant technical 
uncertainties remain to be resolved 
before even a limited first-generation 
weapon is possible." 

That statement is then followed 
with the reasonable assertion that the 
uncertainties "relate to all aspects of 
the system, including the laser de
vice ; beam control ; acquisition , 
tracking, and pointing ; surveillance ; 
command control and communica
tions ; and launch and on-orbit servic
ing." 

There also is no arguing with the 
GAO's assertion that "because of the 
early nature of the technology, a diver
sity of opinion exists in the scientific , 
industr ial, and defense communities 
regarding whether current laser and 
related technologies can support a 
constellation of SBL weapons for air 
and missile defense that would beef
fective and affordable." 

But from this firm ground of realism 
GAO leaps off into terra incognita by 
asserting boldly that the SBL pro
gram should be carried out "at a pace 
constrained by technology rather 
than funding limitations as is now 
the case." DoD's experts-seemingly 
deemed incapable by GAO's vision
aries of assessing SBL's military po
tent ial-are then furnished this star
tling advice : "One option includes an 
early commitment to an on-orbit dem
onstration to obtain knowledge relat
ing to system integration ." 

Inexplicably, GAO skips over an um
brella program known as the "space 
laser triad," which seeks to develop 
and prove out the three key technolo
gies required for space defense by 
means of laser weapons. The three 
technologies are acquisition , preci
sion pointing, and tracking (Project 
Talon Gold) ; high-efficiency infrared 
chemical laser devices (Project Al 
pha) ; and mirror and beam control 
optics (Project LODE). 

Significant improvements in fire 
control and precision beam direction 
are required before laser weapons 
can become useful for space defense. 
Hence Project Talon Gold, which uses 

a low-power laser to improve the 
pointing and tracking capability of 
high-energy laser weapons . Talon 
Gold, which is scheduled to be 
launched by the Space Shuttle as part 
of the Air Force Space Test program, 
will be tested against both high-alti
tude aircraft and space targets to pro
vide fundamental information about 
fire-control requirements and other 
design features of space-based laser 
weapons. 

Building on the experience gained 
from a laser radar tracking program at 
the MIT Lincoln Laboratory, Talon 
Gold combines these f indings with 
improved inertial reference platforms, 
sensors, and alignment systems to 
provide laser weapons with highly ac
curate acquisition, po inting, and 
tracking capabilities . AFSC 's Space 
Division initiated the program on be
half of DARPA, the Defense Advanced 
Research Projects Agency. 

Project Alpha, the second compo
nent of the space laser triad , involves 
development and demonstration of a 
chemical laser suitable for space op
eration. Confined initially to demon
stration on the ground , this project is 
focused on technologies that permit 
the design of laser devices generating 
extremely-high-power beams and 
evaluation of a scalable laser. DARPA 
will transfer Project Alpha to USAF 
once the feasib ility of such a system 
has been demonstrated . Congress 
has been skeptical about chemical 
lasers and seeks redirection of this 
project toward so-called shortwave
length lasers , including X-ray sys
tems. 

The third element of the space laser 
weapon program is LODE, the large 
optics demonstration experiment. 
LODE is concerned with large aper
tu re beam control for high-perfor
mance space systems and, according 
to DARPA, "will integrate significant 
advances in large mirrors, high-band
width fine tracking and beam stabili
zation , and advanced structures into 
an ultrahigh-performance electro-op
tical system. " 

A prime program goal is develop
ment and testing of a complex mirror 
that, although far smaller than even-
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lually required, could meet the strin
gent weight and optical performance 
criteria of space laser weapons . 
Space-based high-energy lasers re
quire very large yet low-weight glass 
mirrors that can be taken aloft, pre-
sumably in segments, by the Space 
Shuttle to focus the laser energy on 

IN FOCUS ..• 

targets thousands of miles away. DoD assessments, to fly a space-
Broad advances in a host of subordi- based laser weapon prototype as ear-
nate technologies are required before ly as 1990, this represents a high-risk 

, space-based laser weapons can be- approach . Further, DoD told Con-
• come operational. They include large gress, such a prototype would have 

optics technologies, adaptive optics only a limited capability for an anti-
(mean ing adjustable or "rubber" mir- satellite mission and "almost no ca-
rors), lightweight space structures, pability against aircraft and essen-
high-bandwidth control systems, and ti ally no capability against ICBM 
precise vibration isolation systems. attack. We consider this option to 

While the overall task is of her- have no growth potential, and it is not 
culean dimension, recent significant an option which we would recom-
progress in such fields as large optics mend that the country pursue. " 
technology justifies the assumption Probably the most difficult problem 
that space-based laser weapons facing SBLs is survivability. DoD ex-
could be tested in prototype form by perts told the Senate Armed Services 
the 1990s. Following LODE's hard- Committee that there is "little doubt" 
ware demonstration by DARPA-a that space-based laser weapons can 

- t-?-el-:- !,h __ •.•.t!!! !est ~vet~! y~~s~ u.,ua __ '-- ~9-0€-S-ttl}~'P-Q i:u,, t;f\l".\/-:,PUP.ct <>nArny~-
mirror beam technology derived from tack, with threats ranging from im-
the project will be transferred to the pact weapons to nuclear effects at 
Air Force for ground-based systems long range. 
integration and ultimate space dem- It follows that laser battle stations 
onstrations. need to incorporate standard defen-

Dr. James P. Wade, Principal Deputy sive features, such as the ability to 
Under Secretary of Defense fo r Re- avoid, engage, and destroy attackers, 
search and Engineering, testified be- and exhibit force structure and de-
fore the Senate Armed Services Com- sign characteristics that ensure rea-
mittee that a fundamental prerequi- sonable survival rates. 
site for space-based laser weapons In this context, Pentagon experts 
would be an advanced space-based told Congress that systems patterned 
surveillance system. The separate on this country's Miniature Homing 
surveillance systems required for air- Vehicle antisatellite (ASAT) weapon 
craft or missile targets, he said , would represent a major threat to 
"would be major systems develop- laser battle stations. Such an ASAT, 
ments in their own right. While the when launched by aircraft or small 
technology for such surveillance is boosters, would be extremely difficult 
under development, there are no cur- to detect because it could approach 
rent plans to deploy such systems. from many aspects-including direc-
Also, an advanced launch system, tions where the sensors of the target 
such as the proposed Shuttle Deriva- are blind-and during any portion of 

, lion Launch Vehicle [the SDLV is envi- the battle station's orbit. Further, such 
sioned to have a payload three times attacks could be launched in salvos. 
that of the present Shuttle] or Heavy While a space-based laser could the-
Lift Launch Vehicle (HLV), would be oretically destroy a Miniature Homing 
required to place space-based laser Vehicle, detecting and acquiring 
systems in orbit in a single launch. such a wily target in time appears to 
Otherwise, multiple Shuttle launches be beyond the ken of even the best 

. and in-space assembly would be nee- available technologies. 
essary." Defense Department scientists tes-

At the same time, Dr. Wade testified, tified that a laser battle station would 
in consonance with several other also be vulnerable to a "space mine" 
ranking civilian and military laser ex- or "fellow traveler, " either a conven-
perts, it will take until 1987 to com- tionally or nuclear-armed weapon 
plete DARPA's technology demon- that could be detonated either by 
stration program. Information from ground command or preprogram-
this program, in turn , is needed to ming. Assuming that such mining tac-
decide on the scope and direction of tics can be spotted in time, the US 
the next phase of development, which would have to enforce a sterile "keep 
is estimated to "take about twelve out" zone around space-based laser 
more years." weapons . Since nuclear affects in 

While it is possible, according to space retain significant destructive 
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capability over distances of hundreds 
of miles, this might prove impossible. 

The gravest threat to future space
based laser weapons is posed by di
rect ascent, one-on-one nuclear anti
satellites, especially if they are heavily 
protected with an ablating heat shield 
to counter the battle station's self-de
fense capability. Lastly, DoD experts 
don't rule out the possibility of laser 
weapons battling each other, involv
ing attacks on laser battle stations by 
laser ASATs or even ground-based 
laser weapons. While scenarios of 
this sort take on a "Star Wars" tinc
ture, competent scientists point out 
that if space-based laser weapons in
deed prove feasible and practical, the 
"attacking" laser would have the ad
vantage over the defender. 

At odds with assessments by DoD 
and Congress, GAO asserted that 
"with such long-range military poten
tial , it is important that the SBL pro
gram be a well-structured, funded, 
and managed effort from the outset. 
GAO q• 1estions wl:)atbP.t !s:LI h.. ~ pm"""-- -
g ram currently exists." The present 
program, according to GAO. "is a 
funding limited approach to develop-
ing the technology for SBLs. This ap-
proach risks keeping the potentially 
revolutionary technology in compo-
nent development for the foreseeable 
future." 

Under the heading "Limitations of 
the Existing SBL Program," GAO 
complains without further explana
tion that "the SBL program is becom
ing a joint Air Force and DARPA effort. 
The Air Force is responsible for SBL 
weapons development while DARPA 
is responsible for demonstrating the 
feasibility of the Space Triad technol
ogies." This arrangement seemingly 
does not suit GAO, for there is the 
cryptic recommendation to the Sec
retary of Defense " to establish a man
agement structure to accomplish pro
gram objectives efficiently." 

The media sensation germinated 
by the GAO report probably will do 
little toward maintaining a measured, 
prudently paced research and devel
opment program in the field of laser 
weapons technology. Micromanage
ment of crucial defense programs by 
the General Accounting Office's audi
tors, to judge by this effort, is not like
ly to strengthen America's defense 
posture. 

The NATO Crisis 
A topical new study entitled "NATO 

Today: The Alliance in Evolution" by 
the Senate Foreign Relations Com
mittee staff concludes that now is a 
" particularly bad time for Congress to 
consider any proposal to remove US 
troops from Europe" because the Al-
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liance faces unprecedented "multiple 
strains which tend to reinforce one 
another." As a result, the Senate Com
mittee argued, "NATO's basic cohe
sion can now be threatened if policy
makers mismanage certain critical is
sues including sanctions against the 
Soviet Union, US troop reductions 
under a revised Mansfield amend
ment, and implementation of NATO's 
dual-track decisions on intermediate
range nuclear weapons." 

Proposals under consideration by 
both liberal and conservative mem
bers of Congress to withdraw all US 
troops from Europe over a short peri
od of time "would represent such a 
drastic shift in US policy that its over
al I consequences would be cata
strophic," according to the Commit
tee report . The idea of partial or 
phased withdrawals, on the other 
hand, "does have appeal to some. But 
in the current political climate, any 
significant withdrawals would be 
seen as punitive and would clearly 
provoke an angry, confused, and divi
sive European reaction that would se
verely harm NATO cohesion ." 

Another US proposal-recently ad
vanced by the Reagan Administra
tion-also is not being looked at with 
favor by the Senate Foreign Relations 
Committee. The thrust of this pro
posal, that is deemed as running 
counter to NATO's doctrine of flexible 
response and forward defense, is to 
"place a far greater premium on the 
global flexibility of US forces and hold 
open the option of responding to ag
gression in one region-such as the 
Central Front in Europe-by retaliat
ing in other regions. 

"The key to this strategy, known as 
'horizontal escalation, ' rests in the as
sertion of US maritime superiority. Al
though the Administration staunchly 
denies that its new, more global, and 
offensive-oriented strategy reflects a 
moving away from NATO, many critics 
are not so sure. The critics charge that 
there is simply not enough money in 
the defense budget to build a 600-
ship Navy and maintain our current 
force presence in Europe," according 
to the Committee report. 

The Pentagon rejects claims of US 
disengagement from NATO, stressing 
instead that the increased flexibility 
derived from the horizontal escala
tion policy would strengthen rather 
than detract from current NATO ca
pabilities. A case in point is that new 
carrier task forces could fight in the 
Mediterranean or Norwegian Seas 
and would not necessarily be com
mitted to the Pacific or Indian 
Oceans. Similarly, programmed ex
pansion of strategic mobility forces, 
in the main the acquisition of fifty 
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C-5Bs, forty-four KC-10s, and high
speed transport vessels, not only 
boosts the effectiveness of the Rapid 
Deployment Joint Task Force but en
hances this country's ability to rein
force NATO more rapidly. 

Although the study dutifully re
cords the Pentagon's rejoinder to crit
ical claims concerning the horizontal 
escalation policy, there are sug
gestions of overextension and a mis
match of strategy and force levels : 
"Many military leaders believe that 
there is approximately a $750 billion 
shortfall between the strategy they 
are charged with carrying out and the 
resources projected to be made avail
able in the Administration 's Five-Year 
Defense Plan (FYDP). In Senate 
Armed Services Committee hearings 
earlier this year, Under Secretary of 
Defense [for Policy) Fred lkle, as well 
as the chiefs of all four services, testi
fied that the FYDP would not provide 
forces that would have a 'reasonable 
assu ranee' of carrying out all as
signed tasks," the report says. 

Delving into the nature and extent 
of antinuclear movements and anti
Americanism in Western Europe, the 
committee report claims that "many 
Americans tend to overemphasize the 
extent to which the nuclear disarma
ment movement in Europe is con
trolled by the Soviet Union. The Sovi
ets clearly attempt to support and 
influence the movement in many 
ways, but they did not create it nor do 
they direct it." But, operating through 
national Communist parties, the Sovi
ets have scored successes in promot
ing antinuclear campaigns, the report 
discloses. 

Also, the Soviets "dominate groups 
such as the World Peace Council and 
the World Federation of Trade Unions 
that in turn are active in public dem
onstrations." Antinuclear sentiments 
in Europe, the Senate Foreign Rela
tions Committee study claims, "do 
not necessarily correspond with anti
Americanism .... Favorable general 
opinion of the United States was the 
majority sentiment in seven countries 
surveyed in October 1981. Italy and 
West Germany were the most pro
American, with two-thirds of those 
asked expressing a good opinion of 
the United States. Only two of the 
seven countries, however, had a ma
jority express ' confidence' in the 
United States." 

The study found "grave concern" 
about the adequacy of the Alliance's 
nuclear deterrent, especially with re
gard to NATO's short-range or battle
field nuclear systems that some Euro
peans see "as more of a danger to the 
Alliance than to the enemy. In particu
lar, critics have questioned whether 
the Alliance actually requires 6,000 
to 7,000 tactical nuclear weapons, 
whether the political release proce
dures could be implemented in a 
timely fashion, and whether the dev
astation caused by their use on allied 
soil would be worth whatever military 
gains might be achieved." 

Underscoring the widening con
cern over massive deployment of 
SS-20 Soviet intermediate-range bal
listic missiles, the study found that 
European defense analysts fear that 
these weapons enable Moscow to 
launch massive strikes against Euro
pean targets "from relatively secure 
launch sites on Soviet territory. These 
observers have also been alarmed by 
the continued augmentation of Soviet 
air defense and the decl ining pros
pect that allied interdiction/strike air
craft could penetrate to targets be
hind the Soviet border." 

On balance, the findings by the 
Committee's staff experts are san
guine concerning the political viabili
ty of the Alliance, asserting that intra
mural squabbles are typical of the 
"controversies which enliven demo
cratic societies but do not undermine 
their legitimacy." 

Washington Observations * Interest is building within the Ad
ministration to transfer the Ballistic 
Missile Defense (BMD) program from 
the Army to the Air Force. The De
fense Department will probably be re
quested to report by December 1, 
1982, on whether such a transfer 
should , or should not, be arranged. 

* Latest assessment of the Soviet 
ASAT space interceptor is that it can 
reach altitudes of up to about 1,000 
kilometers, or adequate to reach 
many of this country's crucial intel
ligence satellites at their nadir. The 
Soviet ASATs that demonstrated sig
nificant intercept capability are radar 
guided. There is evidence that the So
viets are also working on an electro
optically guided ASAT, but to date 
they apparently have not been able to 
make this technique work. US con
cern about the Soviet ASAT stems in 
part from the fact that it might be able 
to mount surprise attacks on US 
spacecraft and that, in the case of 
clandestine US satellites. this country 
might not even want to acknowledge 
that an attack has taken place. 
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* Tentative findings from the second 
flight of thP. Sr,H::P. Sh11ttlP. inrlir.ntA 
that significant improvements in the 
detection of deeply submerged sub
marines appear possible through the 
use of technologies now under devel
opment. 

* Senior Pentagon officials acknowl
edge that the latest versions of Soviet 
ICBM reentry vehicles (warheads) are 
more accurate than their US counter
parts. 

* Evidence is mounting that the So
, viets are developing a mobile ICBM, 

possibly derived from the SS-20 
IRBM. 

* The Administration is well along in 
planning US negotiating policies for 
strategic arms reduction talks with 
the Soviet Union-now referred to as 
START rather than SALT. Indications 
are that the principal measuring stan
dard of strategic nuclear capability 
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tion of warhead numbers and throw
weight. SALT II, by contrast, counted 
only launchers, a criterion deemed 
unacceptable by the Reagan Admin
istration . 

The Administration also plans to 
count Soviet Backfire bombers as 
strategic systems. SALT II exempted 
these high-performance bombers 
with intercontinental range from con-

1 sideration as a central delivery sys
tem . START, in the view of senior Ad
ministration officials, is to be re
sumed either sometime this summer 
or fall. 

* Secretary of Defense Caspar W. 
Weinberger told the Council on For-

' eign Relations in New York City that 
the Soviet Union designed its strate
gic nuclear forces in "such a way that 
can be interpreted only as offensive, 

, not just as deterrent, forces. We also 
see disturbing evidence, such as their 
development of a retiring capability 
and major expenditures for civil de
fense shelters, that they think they 
can win a nuclear war-and that is a 
very dangerous development." 

The only viable US response is "to 
make sure that no aggressor will ever 
think he could profit from initiating a 
nuclear attack ; in short, to make sure 
nuclear war could not be won," Sec
retary Weinberger explained. This 
country, he added, would prefer "sig
nificantly lower nuclear force levels 
and we are developing a program to 
press for genuine and verifiable arms 
reduction. Contrary to popular im
pressions, we have not, over the years, 
increased the number of our nuclear 
weapons. In fact, we have fewer nu-
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clear warheads today than we had in 
1967-not a handful fewer but thou
sands fewer." 

Secretary Weinberger said that the 
fulcrum of the Administration's de
fense policy was the ability to deter 
aggression against the United States 
and against its allies by maintaining 
the capability to respond effectively at 
the "lowest possible level of vio
lence." 

If conflict occurs, he said, "our de
fensive actions will seek to end the 

conflict as quickly as possible, at the 
point of aggression. But if a conven
tional war should be forced upon us, 
the United States and allied forces 
may also have to launch coun
teroffensives elsewhere to restore the 
peace and protect our freedom. The 
United States may take military ac
tions that threaten Soviet vulner
abilities critical to their prosecution of 
the war shou Id that prove necessary 
to restore peace," the Secretary of De
fense pointed out. ■ 
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AEROSPACE WORLD 
News,Views & Comments 

By William P. Schlitz, SENIOR EDITOR 

An old war-horse about to be put out to pasture was instead saddled up for a battle 
charge-its first ever. The RAF Vulcan bomber, similar to the above, had recently been 
converted to carry conventional bombs. With in-flight refueling, it flew from Ascension 
Island to attack Stanley Airfield in the Falklands, part of Britain 's plan to isolate the 
Argentinean forces and eventually bring about a cessation of hostilities. The world's 
first delta-wing bomber, the four-engine subsonic Vulcan initially flew in 1952, entered 
operational service in 1957, and, like the 8-52, was designed for a nuclear-deterrent 
role. With the British transferring that mission to ICBM-firing submarines, the Vulcan 
aircraft were to be retired this year. 

Washington, D. C., May 4 * With the approach of the fourth or
bital test flight, NASA already is plan
ning major Space Shuttle modifica
tions. 

Two involve the Shuttle's solid rock
et boosters and the Orbiter's thermal 
protection system. 

With funding approval, the space 
agency intends to replace eight of the 
eleven metal segments of the current 
booster motor case with four seg
ments made from filament material. 
Other motor components, including 
the metal forward and aft domes and 
the external tank attach segment, 
would remain unchanged, officials 
said. 

The new filament-wound case will 
be required for high -performance 
launches primarily into near-polar or
bit from Vandenberg AFB, Calif. The 
lightweight motor case will help com
pensate somewhat for reduced lift ca
pabilities from the West Coast. 
Launches from Vandenberg would 
not have the added velocity provided 
by the earth's rotation. A lighter case 
would also make possible heavier 
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payloads orbited from the Kennedy 
Space Center in Florida. 

First use of the motor would be in 
late 1985. If the new case is approved, 
a series of test firings would be con
ducted by Thiokol Corp.'s Wasatch Di
vision, Brigham City, Utah, under di
rection of NASA's Marshall Space 
Flight Center, Huntsville, Ala. 

The second innovation i nvolves re
placement of the Shuttle's tiles and 
other refractory materials. Loss of 
tiles has been the source of concern, 
with tern peratu res reaching nearly 
1,648°C (3,000°F) at some points dur
ing Orbiter's reentry. 

Although the original materials per
formed well beyond expectations, 
NASA research continue1, to produce 
more sophisticated materials, ac
cording to Howard Goldstein, head of 
the Thermal Protection Materials 
Section at NASA's Ames Research 
Center, Mountain View, Calif. 

As is not commonly known, the 
original thermal protection system 
was comprised of four types of heat
resistant materials effective in tem
peratures ranging from a relatively 

cool 371 °C (700°F) to reinforced car
bon-carbon materials effective up to 
1,649°C (3,000°F). 

The high-temperature insulation 
covers about forty-three percent of 
the Orbiter's surface. 

Another substance Ames is work
ing on : the material that insulates the 
gaps between the reusable tiles. 

* The Europeans are borrowing a 
page from the Space Shuttle recover
able rocket booster book. 

The aerospace company of Fokker 
in the Netherlands has developed an 
interstage parachute system that will 
make possible the recovery of the first 
stage of the Ariane launch vehicle. 

According to officials , "Current 
launching procedure provides for 
detonation of the stage-which is 
more than eighteen meters [fifty-nine 
feet] long and weighs 16,000 kg 
[35,274 pounds)-following burnout 
and separation . Recovery of the stage 
promises savings of several millions 
of dollars per launch, since the en
gines and propellant tanks in particu- , 
lar could be reused ." 

Artist's concept of experimental ion
electric SERT II satellite shows thruster 
operating and solar panels to power 
internal systems. See opposite page. 
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The Fokker parachute system is to 
undergo an operational test next Oc
tober during the seventh Ariane mis
sion that will orbit a scientific satellite 
known as Exosat. 

As is Ariane itself, development of 
the parachute recovery system was 
multinational. Overseer CNES-the 
space agency of France-selected 
Fokker as prime contractor to design, 
develop, and integrate the system . Ir
vin of Great Britain provided the main 
parachutes, while Autoflug of Ger
many supplied the control box and 
smaller parachutes. 

The parachute system is housed in 
the interstage connecting the first 
and second stages. Fokker is respon
sible for series production of Ariane's 
two interstages and the engine frame 
of the third stage. 

Following deployment of the para
chute system and splashdown in the 
Atlantic, the stage would be re
covered by specially designed ship, a 
/a the Space Shuttle solid boosters. 

* NASA's Lewis Research Center, 
Cleveland, Ohio, reports that an elev
en-year trial has proved the efficiency 
and reliability of a new type of space 
propulsion based on an ion-electric 
rocket engine. 

Named SERT II for Space Electric 
Rocket Test II, the engine holds the 
promise of reduced costs and ex
tended life for many future space 
payloads , officials said. 

One use of the ion-electric engine 
would be to provide propulsion for 
spacecraft and satellites launched by 
conventional chemical rockets . Also, 
for instance, communications satel
lites orbited by Space Shuttle could 
be boosted into 22,300-mile-high 
geostationary orbits via the ion-elec
tric engine. Other uses visualized in
clude "steering" deep space probes 
and , closer to home, helping satel
lites in station-keeping-minute posi
tional changes to retain precise or
bits . 

While the ion-electric engine is less 
powerful than its conventional coun
terpart , its relative longevity is much 
greater. And a cluster of such engines 
on a spacecraft or satellite free of the 
earth's gravitational forces could pro
vide years of propulsion, officials 
said . 

Citing statistics, Center officials 
said that during SERT ll's eleven-year 
odyssey it circled the earth 56 ,143 
times , traveled 1,600,000,000 miles 
during 100,000 hours in space, ex
ecuted 6,000 commands beamed to it 
from the Lewis ground station, and 
transmitted 5,000,000,000 bits of in
formation during some 40,000 hours 
of operation. 
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Backseater Lands F-4C After Bird Collision 

With the pilot unconscious and wind howling through the shattered canopy, an 
Idaho Air National Guard F-4C was brought down safely on April 8 with navigator Lt. 
Fred Wilson at the controls. He had never landed a Phantom jet before. 

Wilson , thirty-two, in civilian life is a gas pump repairman and serves with ANG's 
190th Tactical Reconnaissance Squadron in Boise. Idaho, as a navigator and weap
on systems officer. 

The harrowing experience began at sunset about 100 miles west of Boise over the 
desert in eastern Oregon with Capt. Gregory Engelbreit , thirty-five, flying the high
performance photoreconnaissance aircraft on a routine low-altitude training mis
sion. Captain Engelbreit's civilian job is with Hewlett-Packard electronics in Boise. 

What was believed to be a Canadian snow goose then hit the aircraft . The impact 
smashed Captain Engelbreit 's shoulder and dislodged his oxygen mask-inca
pacitating him and breaking off communications. Wilson immediately took the 
controls and climbed to a higher altitude to avoid mountains. 

Maj. Bill Miller in another Idaho ANG Phantom heard Wilson's "mayday" and with 
the help of the FAA radar at Salt Lake City intercepted the crippled aircraft. He then 
flew on its wing to Mountain Home AFB, about 135 miles from the collision. 

The two aircraft flew formation right onto the runway, and despite his injuries 
Captain Engelbreit managed to lower the landing gear, a crucial maneuver since it 
can't be done from the backseat He was then medevaced by helicopter to a Boise 
hospital. 

Lieutenant Wilson holds a private pilot 's license and from time to time takes 
control of the F-4 during training missions. His first landing experience, though, 
came in the emergency. "There's not a pilot in the unit who doesn't want the only 
other guy on board the plane to be able to fly. I guess it makes good sense," said 
Lieutenant Wilson in an understatement. 

In the US, bird strikes occur the year around, increasing dramatically during the 
spring and fall bird migrations. Annually, aircratt encounters with 0Iros average 
about 1,300 at the cost in damage of about $20 million. The estimated worldwide 
cost yearly is about $1 billion . 

About seventy-five percent of aircraft bird strikes take place in the vicinity of 
airports, with jet engine ingestion being a present and growing hazard. Low- and 
fast-flying helicopters are viewed as being particularly vulnerable. 

The Air Force, in conjunction with FAA, is establishing a radar ornithology pro
gram to track migrating flocks of birds and alert aircrews to their presence. Its 
tactical aircraft often operate in low-altitude ranges where birds are most likely to be 
encountered, and USAF has generally led the way in developing bird-hazard preven
tion techniques. 

While both military and civilian pilots tend to downplay the danger of bird strikes, 
here is one sobering prospect : A two-pound bird will hit an aircraft flying at 500 mph 
with an impact force of 50,000 pounds. -BY DAVID R. FRAZIER 

Idaho ANG Lt. Fred Wilson inspects the shattered windscreen of the F-4C he 
landed from the backseat following a bird strike. A navigator, he had never 
before landed a Phantom . (Photo by David R. Frazier) 

During the last year of SERT ll's 
flight, all power processing compo
nents were fully functional and all on-

board systems were operable, includ
ing temperature and attitude con
trols, horizon scanners, the backup 
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cold gas system, and command sys
tem. 

SERT II weighed 3,300 pounds 
(1,497 kg). Its main body was twenty 
feet long and five feet in diameter. At 
one end were two ion-electric en
gines and at the other two deployed 
solar cell arrays to convert sunlight 
into electricity to operate the experi
mental engines and other equipment. 

The next space test of an ion rocket 
engine is to take place in 1983, with 
more powerful versions under study 
and being considered as main propul
sion clusters for future spacecraft. 

The electric rocket engine is called 
an ion thruster because thrust is pro
duced through the rapid controlled 
discharge of ions created by the ion
ization of atoms of the fuel supply-in 
this case liquid mercury. 

The engine was invented and dem
onstrated at the Lewis Center by Dr. 
Harold R. Kaufman in 1958. SERT II 
was launched into polar orbit-never 
out of sunlight-in February 1970. 

* In another propulsion matter, an 
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improved space motor developed un
der the supervision of USAF's Rocket 
Propulsion Laboratory, Edwards AFB, 
Calif., is being hailed as a "new-gen
eration" space motor. 

Officials said it could increase the 
weight of future payloads being 
launched from Space Shuttles and 
other spacecraft by as much as forty 
percent. 

The mushroom-like solid fuel 
motor, known as the Improved Perfor
mance Space Motor-II (IPSM-I1), was 
developed by Thiokol Corp.'s Wasatch 
Division, Brigham City, Utah, and suc
cessfully tested recently at Arnold En
gineering Development Center, Ar
nold AFS, Tenn. 

The new motor was specifically de
veloped as a powerful booster to 

place satellites and other payloads 
deeper into space or at higher earth 
orbits after being carried aloft by the 
Shuttle or other launch vehicles. 

According to AFRPL program man
ager Rafael Felix, IPSM-II incorpo
rates a high-energy solid-propellant 
fuel contained in a unique composite 
materials casing to give the motor a 
higher impulse rate and significantly 
more thrust than similar size motors. 

IPSM-II weighs about 7,800 pounds 
(3,538 kg) and is sixty-three inches in 
diameter at the casing 's maximum 
width. It is 116 inches long including 
the fully extended exit cone . 

An advanced nozzle and trapped
ball thrust vector control system were 
also tested during the recent firing . 
The nozzle is made of advanced car
bon-carbon materials. 

The motor is being evaluated with a 
fixed nozzle for possible use with 
spin-stabilized payloads. 

* The Deputy for Range Instrumen
tation, Eglin AFB, Fla., recently re
ceived the first test model of what will 
be the largest production program in 
the organization's history. 

The Modular Threat Emitter (MTE) 
is designed as a low-cost threat radar 
emitter simulator. The first unit is to 
undergo extensive testing during a 
ten-month program . In addition, said 
officials, environmental testing of the 
unit has begun to determine functional 

Three finalists in a photo contest-
" Spirit of Flight"-that will be part of an 
exhibit touring the US. Left, "Se/f
Portrait in a T-33A," by Capt. Walter P. 
Shiel, Elmendorf AFB, Alaska; below, 
"British Red Arrows," by Tony Linck; 
and, below left, "Canadian Air Force's 
Snowbirds Demonstration Team," by 
Monte Maxwell. The contest was 
conducted by the Aviation Hall of Fame 
of New Jersey at Teterboro Airport and 
sponsored by Minolta Corp. 's 
Photographic Division. 

------
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capability under extreme weather 
conditions. 

As a training device, the MTE will be 
deployed worldwide to introduce Tac
tical Air Force combat crews to a real
istic electronic warfare environment. 
According to MTE program manager 
1st Lt. Frank Hicks, "The MTE is capa
ble of simulating selected aspects of 
three missile threats on a 'one-at-a
time ' basis . 

"The MTE is a modular system, al
lowing each missile to be simulated 
by changing a set of the total system. 
This will allow the system to be ex
panded with new threat modules, pro
vide lower life-cycle costs , and keep 
production costs down." 

A computer controls many opera-

tional and diagnostic functions of the 
emitter. The entire system is designed 
for transport aboard a C-130. 

Production of the MTE is expected 
to begin during FY '83 and continue 
through 1988, "significantly enhanc
ing USAF's capability to provide real
istic electronic warfare training ." 

* With added emphasis on tactical 
missions at night, the Air Force is de
veloping pilot vision aids for both in 
and outside the cockpit. 

Aeronautical Systems Division , 
Wriqht-Patterson AFB, Ohio, is look
ing closely at electroluminescent (EL) 
lighting systems for runways, cock
pits, and aircraft external lights, for 
example. 

EL light uses a zinc-sulphite phos
phor base that , when excited by an 
alternating current, releases pho
tons-or light. One of El's advan
tages is that it produces little or no 
infrared and thus is more compatible 
with pilots' night-vision goggles. The 
goggles amplify infrared, resulting in 
vision distortion in the cockpit. 

EL lighting has been installed on an 
HH-53 and UH-1 aircraft, both used in 
low-level night rescue missions, and 
on an AC-130 and MC-130. The 
unique lighting is scheduled to be in
stalled on a C-130 adverse weather 
aerial delivery aircraft at Pope AFB, 
N. C., and on six A-1 Os of the 57th 
Fighter Weapons Wing, Nellis AFB, 
Nev. While A-10 pilots do not use 

Despite Obstacles Korean Air-to-Ground Range Goes Operational 

In a remote, mountainous area of South Korea , the country 's 
first air-to-ground range is now in operation . Activation of the 
Korean Tactical Range, or KOTAR. is the culmination of an 
r1rrl11n11~ P.ffnrt hv minnlP. nt thP. Air Fnrr.f! r-omm1rnir.r1tions 
Command. • • • 

Prior to KOTAR, all tactical air-to-ground range training in the 
Pacific took place at the Crow Valley range in the Philippines. 
Operational obligations and costs thus kept visits to Crow 
Valley by South Korea-based aircrews at a minimum. 

It became recognized that realistic air-to-ground training was 
essential to tactical readiness in Korea. After negotiations and 
delays, in July 1980 an agreement was reached whereby Korea 
would provide the buildings, real estate, and targets. For its 
part, USAF would be responsible for the communications/elec
tronics systems and equipment. 

Although final program approval came in March 1981 , fund• 
ing delays pushed back actual equipment installation until 
three months before the scheduled January 1982 activation 
date. Also an obstacle was the remote location of the site. 
Korea 's weather wasn't a help. 

But when PACAF elevated the project to the top of its pri
orities list , the communicators were able at last to get to work . 
Program ManagerTSgt. Mel Dymond of the 1843d Engineering 
Installation Group, Wheeler AFB, Hawaii, pressed his search for 
equipment. In developing a master plan , surveying sites, defin
ing manning, and ordering equipment, great credit should be 
given to the 2146th Communications Group, Osan AB: the 
1843d at Wheeler ; and the Pacific Communications Division 
headquarters at Hickam AFB, Hawaii. 

Members of AFCC's Engineering and Installation Center. 
Oklahoma City AFS, Okla.: AFSC's Armament Division, Eglin 
AFB, Fla.: and the 1827th Electronics Installation Squadron , 
Kelly AFB , Tex., engineered and installed two systems for scor
ing pilot bombing accuracy despite uncompleted buildings, 
harsh living conditions, and limited water. They even did their 
own cooking . 

In October, the high-frequency radio installation was com
pleted; UHF/VHF radios, weather teletype , and phones were 
installed and intrabase radios were deployed . Spearheading 
these and other efforts were Capt. Larry Taylor of the 2146th 
Communications Group. and CMSgt. Delmar Lee, 1837th Elec
tronics Installation Squadron, Yokota AB, Japan. 

A twenty-two-person unit headed by Maj. James Davis and 
Andy Rack engineered and installed the integral microwave 
system. These members of the 2146th's Operating Location-D 
activated microwave links at a dozen sites throughout Korea 
during extreme weather and by improvising equipment. 

The communicators begged, borrowed, and buil t. They 
worked on mountaintops in ice and snow and gave up their 
holiday leave. 

AIR FORCE Magazine / June 1982 

In January 1982, people from Operating Location-B of the 
2146th and Detachment 2 of PACAF 's 51 st Composite Wing , 
Osan , moved in and began operations. The communicators 
had made it happen. - BY CAPT ANIDA WISHNIETSKY USAF 

Sgt. Robert Foley installing a high frequency antenna 
during construction of the Korean Tactical Range, KOTAR. 
(USAF photo by TSgt. Bertram W. I. Mau) 
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At Northrop's facility in Hawthorne, 
Calif., workers mate the center and aft 
fuselage sections of the first F-5G 
Tigershark, latest in the series of tactical 
air defense fighters set for first flight 
this fall. 

night-vision goggles, project manag
er Maj. Chet Pieroway commented, 
"producing more uniform low-level 
light, the EL systems reduce glare and 
reflections." 

Exterior use of EL is being consid
ered for A-10s because incandescent 
systems blend in with the stars, in
creasing the difficulty of locating 
other aircraft such as wingmen. EL 
lighting, on the other hand, presents a 
distinct contrast and does not flicker 
like incandescent lights. Crew station 
lighting designs are also to be ver
ified. 

"The Navy, Marine Corps, and 
NASA also are interested," said Major 
Pieroway. "We're looking at applying 
EL lighting to parachutes, para
troopers' clothing, ships and carrier 
decks, combat field lighting, and the 
Space Shuttle. The applications seem 
endless." 

* In April TAC initiated a new security 
police exercise program dubbed "Si l
ver Flag Alpha." It's an ambitious un
dertaking bent on training security 
police to defend air bases. 

It kicked off at a site thirty-three 
miles north of Nellis AFB, Nev. Par
ticipating in the initial two-week train
ing period was a ground defense 
flight of forty-four people from the 
325th Security Police Squadron, Tyn
dall AFB, Fla. 
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Silver Flag Alpha involved tactical 
training with M-60 machine guns and 
M-16 rifles provided with Multiple In
tegrated Laser Equipment Systems 
(MILES). Tactics included land navi
gation, desert survival, desert camou
flage, forward operating location oc
cupation, and offensive and defensive 
techniques. An AC-130 gunship de
ployed from the 1st Special Opera
tions Wing at Hurlburt Field, Fla. , and 
flew missions in support of the 
ground defense force as it pract iced 
defensive operations. 

By next fall , officials hope to see 
'Silver Flag Alpha fully operational 
and capable of exercising some 200 
TAC security police each month. 

* Now that Congress has reversed 
the regulation disallowing multiyear 
contracting, AFSC 's Electronic Sys
tems Division plans to save the tax
payers about $16 million. 

Under a $193 million multiyear con
tract, the first ever awarded by Elec-

tronic Systems Division, Raytheon 
Co. of Sudbury, Mass., is to supply 
USAF with 110 transportable, digital, 
troposcatter radio terminals to im
prove battlefield communications. 

The long-term commitment allows 
the contractor to purchase raw mate
rials in larger amounts and produce 
units in economical quantities, com
mented Lt. Col. Vol lie C. Fields, Jr., of 
the Electronic Systems Division. 

The new AN/TRC-170 terminals are 
smaller, lighter, and have about twice 
as man-y voice , data, and teletype 
channels than units currently in use. 
They also operate over greater dis
tances and have a coding feature to 
prevent enemy inte'rception of mili
tary messages. 

Two versions are being produced. 
For distances of 150 miles, the radio 
equipment is packaged in a box-like 
shelter and uses two fifteen-foot-di
ameter, dish-type antennas mounted 
on tripods. It can be transported by 
truck, rail , helicopter, or cargo air
craft and be set up within four hours. 

A second, smaller model has 100-
mile range and resembles a pickup 
truck camper. It is equipped with two 
six-foot antenna dishes mounted on a 
trailer. 

Delivery of the first radio is ex
pected by December 1984. 
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* This year marks the fiftieth anniver
sary of two of a famed aviatrix's most 
spectacular feats: on May 20, 1932, 
Amelia Earhart became the first wom
an to solo the Atlantic nonstop, only 
five years to the day after Lindbergh 's 
transatlantic flight. Then, in August, 
Miss Earhart flew solo from coast to 
coast, the first woman to do so. 

With these and other accomplish
ments, Amelia Earhart proved that 
women could become proficient pro
fessional pilots and also fnr.11sf!n rit
tention on aviation as an up-and-com
ing mode of transportation. 

The bright red Lockheed Vega in 
which Miss Earhart made those 
flights is on display in the Pioneers of 
Flight gallery at the Smithsonian's Na
tional Air and Space Museum in 
Washington, D. C. Her life and career 
will be the subject of a Museum sym
posium on June 18 featuring lecturers 
including both personal friends and 
aviation researchers who have stud
ied her mysterious disappearance 
over the Pacific in 1937 while attempt
ing the first round-the-world flight by 
a woman. 

More modern aerospace pioneers 
will be Sally K. Ride, thirty, and Guion 

·S. Bluford, Jr., thirty-nine, respec
tively the first American woman and 
first bl ack American to travel in space. 

Amelia Earhart vanished somewhere in the Pacific while flying this Lockheed Vega in 
the first attempt by a woman to make an around-the-world flight . This year marks the 
fiftieth anniversary of several of the aviation pioneer's feats. See item . 

An expert on the mechanical arm 
that will be used to deploy satellites 
from the Space Shuttle, Ride has a 
doctorate in astrophysics from Stan
ford University and has been in astro
naut training since 1978. She'll be a 

crew member aboard the seventh 
Shuttle flight next April. 

USAF Lt. Col. "Gu'(' Bluford is a 
pilot and a veteran of more than sixty 
combat missions in Southeast Asia. A 
graduate of Penn State 's engineering 
school, Bluford has been named to 

Spain's CASA aircraft manufacturer has delivered this first of three STOL-capable 
C-212 series 200 military transports to Panama . Other Central American nations 
interested in the light transport are Costa Rica and Nicaragua. Although designed 
primarily to deliver military cargo, troops, and parachutists, the aircraft can be quickly 
reconfigured for civil flights. Some 220 have been built thus far to fill orders by 
twenty-seven countries worldwide. 
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the four-person crew of the Shuttle 's 
eighth orbital mission scheduled for 
next July. 

* NEWS NOTES-The USSR orbited 
a new unmanned space station in 
mid-April in preparation for what 
Western observers think will be a mis
sion involving a French astronaut this 
summer. The launching of Salyut-? is 
seen as the next step in the Soviet 
goal of establishing a permanent 
station in space to be occupied by 
rotating crews of up to twelve cos
monauts. 

The Aviation/Space Writers Asso
ciation presented a national award to 
Edgar E. Ulsamer, Senior Editor (Pol
icy & Technology), and AIR FORCE 
Magazine for Ulsamer's article , "The 
Long Leap Toward Space Laser 
Weapons," which appeared in the Au
gust 1981 issue. The award was pre
sented on May 5 during the national 
Aviation/Space Writers meeting at 
Fort Lauderdale, Fla. 

Died: Lt. Col. William C. Lambert, 
USAF (Ret.), highest-ranking surviv
ing World War I ace following the 
death of Eddie Rickenbacker who 
was credited with twenty-two victo
ries with the Royal Flying Corps; 
served in World War II; and the Re
serves thereafter, of undisclosed 
causes in Ironton, Ohio, in March . He 
was eighty-seven. ■ 
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Double Coverage: 
Tactically Speaking. 

ANIURC-104: the 
newest member of 

Motorola's growing 
family of tactical radios. 

Ground-to-air and point-to-point 
communications combined in one 
reliable manpack radio . . . the 
AN/URC-104 by Motorola. 

Featuring signal compatibility with 
existing AN/VRC-12's and 
AN/PRC-77's. 

With 9320 frequency synthesized 
channels in 25 kHz steps across 
two bands ... 30-88 MHz and 
225-400 MHz. Any combination of 
eight presets are automatically 
scanned and switched into 
immediate action. 

@ MOTOROLA 

Making electronics history. 

Plus: Satellite communications ... 
secure voice compatibility . .. and 
beacon mode. 

If you'd like to know more of 
the tactical details about this 
exciting radio, call Jack Hughes at 
602/ 949-3548. Or write to him at 
Motorola, Government Electronics 
Group, P. 0. Box 2606, Scottsdale, 
AZ 85252. He'd like to schedule a 
convenient 11double coverage" 
demonstration for you. 

See the Motorola exhibit in Booth A270 at 
AFCEA East, June 15-17, in Washington, D.C. 



CAPITOL-HILL 

By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH 

Washington, D. C., Apr. 23 
House Panel on MX 

The House Armed Services Com
mittee said expeditious deployment 
of MX is vital, and it emphasized again 
that "deceptive basing, accompanied 
by the threat of a ballistic missile de
fense, is the best choice for national 
security and is technically feasible ." 

The House panel, however, made 
reductions in ballistic missile defense 
(BMD) development by halving the 
Army request and cutting USAF BMD
related efforts from $109 mill ion to 
$33 million. "The committee believes 
that funding for ... [BMD] efforts 
should be reduced below that re
quested until the various issues sur
rounding the implications for the 
Antiballistic Missile Treaty are thor
oug hly invest igated and un t il t he 
committee is aware of the basing sys
tem for which the Ballistic Missile De
fense is being designed." 

The authorizing panel deleted 
funds for studying an air-launched 
basing scheme for MX and cut pro
curement funds for missile basing by 
fifty percent. The committee position 
will probably be subject to further 
cuts on the House floor, including 
amendments to follow the Senate, 
and defer production of the first nine 
missiles , eliminate interim basing , 
and require a decision on permanent 
basing by December 1. 

Authorization Changes 
The $180 billion DoD authorization 

bill, $3 billion less than requested , 
passed by the House and Senate 
Armed Services Committees could be 
somewhat undone once a budget is 
adopted. Congressional sources pre
dict the budget agreement between 
the White House and Capitol Hill will 
include a $30 billion defense outlay 
cut for the peric:,d FY '83-'85. This is 
expected to provide a seven percent 
real growth rate, instead of the 10.5 
percent planned . 

It will probably be up to the Appro
priations Committees to make the 
cuts to fit with the budget resolution. 
Some Defense and congressional 
sources think part of the savings may 
come from "juggling" accounts, spe-
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cifically adjustments in the fuel and 
inflation figures. 

B-1 B Costs Questioned 
Rep. Joseph Addabbo (D-N. Y.), 

chairman of the House Appropria
tions defense subcommittee and a vo
cal B-1 B critic, refused to accept 
USAF testimony on the program be
cause, he said, DoD had not provided 
his panel access to B-1 B cost analy
ses prepared by the Air Force and the 
Office of the Secretary of Defense. 
The congressman alleged this ind i
cates the projected program cost of 
$20.5 billion has already been ex
ceeded . 

USAF special assistant for the 
8-1 B, Col. Jim Evatt, denied the alle
gation, saying the B-1 Bis "on sched
ule with all four associate contractors 
. . . is in excellent condition in cost 
and schedule, and the projected cost 
is certainly achievable." These facts 
must be impressive, he said, "even to 
those [in Congress] who say B-1 B 
isn 't the way to go." 

Having c·ome through the authoriz
ing committees unscathed this year, 
little problem was expected with the 
program in Congress. But with a re
cent effort in the House Appropria
tions Committee to rescind all FY '82 
8-1 B money for transfer to the stu
dent loan program having been de
feated by only five votes, getting the 
cost data to the committee is vital. Air 
Force spokesmen insist DoD will pro
vide Representative Addabbo with the 
requested information to assure FY 
'83 funding-$4 billion in procure
ment and $750 million in R&D. 

C-5B vs. 747 
A hearing on airlift needs provided 

Sens. Sam Nunn (O-Ga.) and Henry 
Jackson (D-Wash .) with a forum to 
elicit from senior Army, USMC, and 
USAF officers the pros and cons of 
the Lockheed C-58 and the Boeing 
747. Because of severe shortages in 
outsize cargo capability, the Air Force 
chose to augment its airlift forces 
with fifty C-5Bs and forty-four KC-1 Os. 
The decision was a result of the 
Congressionally Mandated Mobility 
Study, which found that an additional 

25,000,000 ton-miles of airlift per day, 
10,000,000 for outsize cargo, was 
needed. 

Senator Jackson, representing the 
home state of Boeing, contends the 
current fleet of seventy-seven C-5As 
can meet outsize cargo needs. Thus, · 
he believes the near-term shortfall 
shifts "to additional airlift capability 
to haul oversized and bulk materials 
which constitute seventy-three per
'ent to eighty-five percent of the air-

11. ,. requirements .. .. " He feels that 
purchase of new and used commer
cial wide-body 747s with greater 
range, payload capability, and speed 
would be the cost-effective solution . 

Pentagon witnesses, on the other 
hand, stressed that the need for out
size airlift capability is acute and 
growing, and only the C-5B has the 
unique military capabilities to carry 
the wide range of Army and Marine 
Corps firepower without being dis
assembled. Despite the higher cost 
for the C-5B-$1 billion more over a 
twenty-year life cycle and $7 billion 
more in acquisition-the pronounced 
need for outsize cargo carriage war
rants the added funds. 

The House and Senate Armed Ser
vices Committees have thus far au
thorized the first two C-5Bs; whether 
the funds will be appropriated for the 
program is questionable. 

Titan II Revival 
Foes of the Administration's plan to 

retire early the fifty-two Titan lls, led 
by Sens. James Exon (D-Neb.) and 
Carl Levin (D-Mich.), succeeded in 
getting the Senate Armed Services 
Committee to authorize $74 million 
for their retention through FY '83. The 
phaseout of the ICBMs, which was to 
have begun next October at the rate of 
one per month, was planned as a bud
getary move to save $500 million over 
five years. Opponents argue that it 
would have meant a unilateral draw
down of forces, especially in total 
megatonnage, before a replacement 
system (MX) was operational. The 
House took no similar action, but 
there is reason to believe that the 
House will eventually side with the 
Senate and add on the $74 million. ■ 
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USAF IN SPICE 
AIR FORCE Magazine: General 
Henry, could you start by defining 
"space"? 
General Henry: Well, to define 
"space," first I would say that space 
is a place. It's a place where the laws 
of aerodynamics do not apply, and 
things in space move in ballistic tra
jectories or according to the Kep
lerian laws of motion about planets. 
And everything we do in space is a 
function of the kinds of orbits that 
we have around the earth . We first 
started to use this place called space 
as an avenue of destruction in I 945 
with the German Y-2 rocket. And 
we used it again in the mid-fifties 
when we moved into the era of inter
continental and intermediate-range 
ballistic missiles. It continued to be 
a potential avenue to the future Ar
mageddon that we all dread . But as 
we have been putting things into 
space that stay there, one can argue 
that perhaps we now have the op
portunity of turning this place called 
space from an avenue of destruction 
into an opportunity for peace. 
AFM: Is that the concept of the de
terrence of truth you've mentioned 
before? 
General Henry: Well, perhaps, 
and it's in this context that many, 
many times over the years we have 
looked at the use of space for the 
military forces-the Department of 
Defense-to find out what the mili
tary mission really is . The only 
practicable military mission that we 
have come up with yet is still the 
collection, movement, and dis
semination of military information. 
That is, of course, a very important 
adjunct to our operating command
ers. It's been recognized by the cur
rent Administration, which has 
given the expression "C3I"-com
mand control communications and 
intelligence-a priority equivalent 
to that of the B-1 and the MX and 
the Trident as part of our strategic 
modernization. Certainly, if we had 
the C3I that space gives one the po
tential to have, we would have stra
tegic options that we do not have 
today. 
AFM: Can you give us some exam
ples of those options? 
General Henry: The most impor
tant example is confidence in what 
one knows. Today we use the con-
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cept of dual phenomenology to be 
assured that indications are vali
dated. But if one had total confi
dence that one could communicate, 
if one had total confidence in the 
knowledge that one receives 
through communications, then 
one's knowledge and capacity to re
spond would be increased many
fold. 
AFM: Resulting in improved deci
sion-making? 
General Henry: Improving deci
sion-making. War has always been 
known as a state of confusion . Writ-

ers have written about the fog of 
war-the confusion of battle . There 
are those who have said that the 
winner is usually the one who is 
least confused. Students of military 
history generally find that forces 
have been mispositioned, forces 
have become lost, or forces have 
lost communications, or did not 
have sufficient knowledge of the en
emy, and these circumstances, 
many times, have made the differ
ence between victory and defeat. 
Space and use of space in this way 
provide the opportunity to use our 

The uses of space are by now ubiquitous and commonplace, yet to many 
"space" still has a science-fiction aura. To understand US use of space 
now, and to look ahead, AIR FORCE Magazine interviewed the Command
er of Space Division. He begins by pointing out that ... 
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forces more efficiently. By using 
them more efficiently, we can have a 
greater probability of success. 

The other aspect is that we have, 
through the use of space today, a 
literal explosion of information. You 
see it on the news at 7:00 o'clock at 
night; you see it in the weather pic
tures. As we know, this may or may 
not make a difference, but it's be
coming more and more evident that 

the capture of the hearts and minds 
of people is an important thing to a 
nation. Space gives us the opportu
nity, through the providing of in
formation , to assure that truth is 
known and understood. 
AFM: Does using space for commu
nication make a large stream of in
formation available to more people 
than could have had it before? 
General Henry: That is the tre-

Below, left, USAF Space Division and 
Boeing engineers complete a fit check 
between the prototype SAAM/ALTAIR 
antisatellite missile and its F-15 carrier. 
Above, left, artist's concept of a satellite 
of the Navstar Global Positioning 
System, that provides unprecedented 
location fixes in three dimensions. 
Above, the FLTSATCOM system is used 
by Navy, Air Force, and National 
Command Authorities. 

mendous potential that space offers. 
Today we talk about television sets 
that have 150 channels. We see, in 
real time, events happening on the 
other side of the world. We see the 
time soon when we will be receiving 
into our homes information beamed 
directly from satellites. It will be a 
massive education of the people 
throughout the world. 
AFM: Would you characterize 
Space Division as a provider of in
formation to its customers? Is that 
one way to look at Space Division? 
General Henry: I would say the 
better characterization is the pro
vider of the instruments that permit 
the flow of information to our cus
tomers. We provide the instruments 
that allow the collection, distribu
tion, and dissemination of military 

37 



information. The deliverable prod
uct we provide to our customers is 
military information, in the form of 
an electronic bit-stream. Some
times we generate it and sometimes 
we repeat it, but our mission in life is 
to assure that this bit-stream goes to 
the operating commanders, wher
ever they may be in the world. 
AFM: How are you bringing the 
uses of space or the products of your 
effort to the people in the field, 
wherever they may be? 
General Henry: I have said some
times in the past that our objective 
was to bring the use of space down 
to ships, squadrons, and battalions. 
That brings up two key points: The 
first is that every space system we 
put up is either national in character 
or serves more than one service. We 
talk about the Air Force in space, 
and, to the extent that the Air Force 
is in space, the Air Force is provid
ing service to more than the Air 
Force. 

Every communications satellite 
that I have services more than one 
customer. The navigation satellite 
program serves the Army, Navy, 
Air Force, Marines; the weather 
satellite program services the Air 
Force, Army, Marine Corps, Navy, 
and so on. A spacecraft on orbit 
knows no geographic boundaries by 
definition because it goes around 
the world and is worldly in nature 
and knows no corresponding ser
vice boundaries. 

What we are trying to do is pro
vide the spacecraft with sufficient 
power and sufficient signal strength 
so we can move away from the for
ty-foot, sixty-foot antennas and the 
very expensive terminals that we 
have in some of our aircraft, to af
fordable terminals that are small 
enough to be used by battalion com
manders or squadron commanders 
or in small airplanes or in small 
ships. 

The Navy is making great strides 
in this regard today with its fleet 
broadcast system that operates in 
the UHF frequency regime. It uses 
four satellites that we have stationed 
over the East Pacific, West Pacific, 
Indian Ocean, and Atlantic Ocean 
to connect its fleets together. The 
Air Force uses those same satellites 
to interconnect its strategic bomb
ers with command posts back 
home. 
AFM: Is the Global Positioning 
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System an example of something 
with the small terminal? 
General Henry: The Global Posi
tioning System (GPS) is the classic 
example. It is a navigation system 
that has been characterized by some 
as the most profound development 
of this decade, because it improves 
our positional navigation by yet an
other order of magnitude. That is 
the third order of magnitude im
provement in navigation since I was 
a second lieutenant. When I first 
came into the Air Force, our prima
ry mode of navigation over water 
was celestial, which gave an ac
curacy of ten to fifteen miles. Then 
we moved into the inertial systems , 
which today give us an accuracy of a 
mile or two. Now if we can field the 
Global Positioning System, we will 
have positional accuracies of a tenth 
of a mile, which is a remarkable 
feat. 

We achieve this accuracy with af
fordable equipment equivalent in 
size to the TACAN sets that we use 
today-equipment that can be car
ried in airplanes with small anten
nae . I simply do not understand the 
lack of support for the fielding of 
such a system, which has such na
tional implications in terms of its 
offshoot to the civilian marketplace. 
AFM: It's the sort of thing that is a 
natural for, say, purchase by ship 
operators, commercial ... 
General Henry: Every customer 
we have encountered has been en
thusiastic about the potential. The 
Navy has navigated in fog through 
the San Diego ship channel on a 
destroyer, it has used it in its exer
cises in the Pacific; the Air Force 
has used it and demonstrated it in 
Europe, and has accomplished air
craft rendezvous, and has per
formed instrument approaches. It is 
not generally understood that, with 
the few satellites that we have up 
today-that we have a three-hour 
per day capability throughout most 
of the world. The testing continues, 
working with the Army and the 
Navy, and I consider it one of our 
most successful joint service pro
gram offices. 
AFM: Specifics aside, how would 
you characterize the Air Force's 
space program now-is it still in re
search and development, is it in op
erations, or is it a bit of both? 
General Henry: Well, I would say 
that the Air Force today is in a state 

-

Lt. Gen. Richard C. Henry, a 1949 
West Point graduate, has served 
multiple tours in SAC and TAC, and 
as an F-4 fighter pilot in Southeast 
Asia. He served as a detailee with 
NASA in Washington and Houston in 
the early '60s. Air Force Systems 
Command's Space Division, which he 
commands , is located in El Segundo, 
Calif. It has global responsibilities 
that include, in addition to develop
ing and acquiring spacecraft, the 
launch of military space systems and 
their orbital support. Space Division's 
deliverable product is not hardware, 
but a bit-stream from space, which 
provides surveillance, communica
tions, weather, and navigational infor
mation to operational units. To meet 
these responsibilities , Space Divi
sion's subordinate units span the 
globe. 

of honest debate on the use of space. 
The Air Force, as the most technical 
service, feels that it is the leader in 
the use of space ; certainly it is 
spending the predominant share of 
the DoD budget in space. Yet those 
who use space constitute all ser
vices, all agencies in the DoD, and 
as a result of that, we have a con
tinuing debate about how the space 
program should be paid for
whether it should be Air Force mon
ey or OSD money. We have a debate 
as to what space operations are, 
whether we're still in R&D or op
erations. 

I liken it to the historical perspec
tive of how long we've been in 
space. We've been in space a little 
over twenty years. How long have 
we used the air? We've used the air, 
essentially, since 1905. If we add 
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twenty years to 1905, it would be 
1925. You will recall in those days 
that the Air Force was a part of the 
Army. 

Debate goes on today as to 
whether or not Space should be a 
separate service. There are those 
who have proposed that. There are 
those who have said that we con
tinue to do too much R&D and do 
not bring spacecraft into a true op
erational mode. The question is how 
to do that. In today's world, when 
you consider the terrible expense of 
the way we do business, we do not 
put many spacecraft on orbit. Each 
spacecraft is many tens of millions 
of dollars with a low launch rate, a 
very high cost per pound, and a very 
high cost to put on orbit-one needs 
to build each spacecraft indi
vidually in a handcrafted sort of 
way, and one needs to put them up 
in a way that one has to be sure to do 
e,rerything possible to do it right thP 
first time. 

There's one thing that I'm sure of: 
There is no margin for error, and for 
that reason I have great difficulty 
distinguishing between research 
and development and production. 
Yet we are buying spacecraft in the 
same way that we buy airplanes, 
with the same management over
sight system, with the same funding 
system, and I have to say that it is 
awkward. We have tried, in some 
instances, to do too much with too 
little. 

For example, we are using boost
ers today, in the interests of cost
effectiveness, that were built in the 
early sixties. They are twenty years 
old and have been in storage since 
then. We have found that it's very, 
very difficult to get the high reliabil
ity that you want from a system that 
was built at its outset twenty years 
ago with an expected reliability of 
just 0.9. That means that one in ten 
could fail. Yet, in the interests of 
saving money, we are doing that. 

We did this on the Atlas program. 
We have nineteen Atlases left. We 
found , during the last year or two, 
that we had not spent enough money 
refurbishing those Atlases to use 
them as space boosters. As a result, 
we have put some spacecraft into 
the ocean-the last one as recently 
as last December. Now we are going 
back and spending the money that 
we should have spent five years ago. 

We are now examining the Titan 
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Inertial Upper Stage (/US) motor. USAF is developing and producing the /US, which 
provides the capability to deliver spacecraft from the Shuttle parking orbit to higher 
orbits, such as geosynchronous. 

II fleet with the idea of converting 
them to space boosters. While I ap
preciate the economy of using the 
Titan II as a space booster and I 
fully appreciate that there are 
spacecraft that can be properly put 
in orbit using the Titan II, I would 
hope that those who are in charge of 
our budget would not force us once 
again to stand short on the money 
that it takes to refurbish those 
ICBMs into the kind of reliability 
that we need for a space booster. We 
should have, in a space booster, a 
reliability in excess of 0.95 , a reli
ability that approaches that of the 
Space Shuttle. 
AFM: These seem examples of false 
economies that, in the end , reduce 
reliability and raise costs in more 
than just money. There must be a 
better way, isn't there? 
General Henry: There is a better 

way. One approach being talked 
about today is to establish a space 
appropriation within OSD, which 
would have the same characteristics 
as NASA and other organizations 
that buy spacecraft-basically in
cremental funding and multiyear 
funding that doesn't constrain you 
to the extent of the full-funding con
cept we have today. 
AFM: Would that be independent of 
each of the services and be fenced 
off in DoD somewhere? 
General Henry: Well, if we had a 
space appropriation, it is essentially 
a defense appropriation. There are 
those who argue against that be
cause it denies a flexibility in the 
budgetary process, but, on the 
other hand, one can always move 
the fence. If we did such a thing, it 
would allow our space programs to 
compete with each other, and to as-
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sure that as we meet the necessary 
constraints (since budgets are by 
definition limited), we can adjust 
our priorities in relation to each 
other. 

The problem that we have today 
is that, in the budgetary process, 
space programs compete in a frag
mentary sense with airplanes and 
missiles and so forth. That forces us 
into a situation where we lose touch 
with the correlation of the indi
vidual programs to each other. We 
have reached a point in the matura
tion of space activity where a rela
tionship between space systems is 
now important, because we are now 
in a phase where the use of space in 
war is becoming an important thing. 
As a result of that, we have got to 
ensure that space systems will be 
available in time of war. 

If we want space systems to be 
available in time of war for commu
nications, weather, navigation, or 
whatever, then we are going to have 
to start to buy space systems in a 
way that accommodates and per
mits combat attrition as well as 
peacetime attrition. 
AFM: Does that suggest "spares in 
orbit," continuously? 
General Henry: Precisely. It sug
gests that we need to, in a strategic 
sense, define a force structure on 
orbit which includes orbital sparing. 
But we also need to, in addition to 
that, correlate individual systems 
with each other so that there is suffi
cient interdependence, that you 
have resilience in your force struc
ture. We are now at a stage where 
we can talk seriously about devel
oping an orbital cross-link-where 
satellites are connected elec
tronically to each other. If you do 
that, then you can build on orbit a 
structure that gives you the kind of 
resilience you have in your commu
nications systems on earth today. 

For example, if I'm in Los Ange
les and I'm talking to you in Wash
ington, I may be going through a 
satellite, I may be going through St. 
Louis or Houston or Chicago, but 
it's of supreme indifference to me 
because I know you're going to an
swer the telephone. That's the kind 
of communications structure we can 
have on orbit that allows me, if I'm 
in Washington, to talk to the Indian 
Ocean, and it is of supreme indif
ference to me whether I go east or 
wesl or norlh or south to get there. 
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AFM: And you can still talk if some
one, either nature or some other 
force? ... 
General Henry: Yes. Nature or 
whatever. You will have combat at
trition, so you must have some con
fidence that that network will still 
survive, because you have alterna
tive paths. And you have multiple 
terminals. It's important, I think, to 
remember that a space system is 
sort of-I use this analogy-like a 
three-legged milkstool. The three 
legs of the space system are the 
spacecraft, and the bit-stream, and 
the terminals. Without any one of 
the three, a space system is totally 
worthless. 

The bit-stream is an electronic 
warfare problem. The terminals, if 
we can make them small enough and 
affordable enough so we can buy 
many, many of them, then we'll 
have survivability and resilience in 
the terminal structure. Then in the 
spacecraft, if we can make them af
fordable enough, and make enough 
of them, interconnect them and 
make them interdependent or have 
a relationship between them, then 
we will have the resilience and 
depth to collect that information we 
talked about. 
AFM: So that's another way of cop
ing with actual or potential threats 
to operations. 
General Henry: Yes. And again, 
we should not go to space unless it's 
the only way we can do a job, or can 
do~ bette~ or it~ cheape~ The 
global movement of information 
seems to be the one thing we can use 
space for that we have not learned 
how to do on earth. 
AFM: What do you see as the mili
tary threat from an enemy in the 
near and far term in space? 
General Henry: Well, first of all, 
there is some speculation and dis
cussion by those who talk about a 
warfighting capability in space. I'm 
not sure I know how to do that. I'm 
not sure anyone knows how to do 
that. The warfighting capability we 
have today in space is the ICBMs 
moving through space to get from 
Point A to Point B. Perhaps some
day we will have the technology for 
an antiballistic missile system. In 
theory, and I emphasize the word 
"theory," the easiest way to destroy 
a ballistic missile is as it comes out 
of the atmosphere on the way up. 
That could be done from space, 

- --
using beam weaponry, in theory. 
The problem is we don't know how 
to build the beam weaponry. 

We probably could short-circuit 
the national treasury two or three 
times trying to do that, and so that 
concept is probably in the far term. 
Certainly, the Soviets have demon
strated an antisatellite capability at 
low altitudes. So one can enter into 
debates and arguments about the 
extension of sovereignty upward. 
Today's sovereignty extends, say,
to 100,000 feet or whatever-but no 
one has quarreled with sovereignty 
extending up to 100 miles. I would 
hope that no one would ever call for 
sovereignty to extend above 100 
miles. If you take the sixteen-inch 
globe in your office, and measure 
100 miles above that globe at the 
same scale, it's about half an inch
obviously we could have a sov
ereignty issue at 100 miles. 

That is a near-term threat. A far
term threat, of course, is the de
struction of satellites wherever they 
may be. Despite the fact that there's 
almost nothing between here and a 
satellite that's 22,000 miles over the 
equator, that 22,000 miles is still 
22,000 miles. And if you take that 
same sixteen-inch globe, that 
22,000 miles is, in scale, about four 
feet from the globe. So getting there 
isn't that easy. Getting to the right 
place is not that easy. Certainly, it's 
within technical feasibility. 

But again, if one talks to threat 
and the practical threat, are the ter
minals or the bit-streams the easier 
target? And again, if you have re
siliency on orbit, how much capital 
national resource must a nation ex
pend to go after those satellites? Is it 
worth it to go after those satellites 
with that kind of resource? 
AFM: So it seems we've been pre
occupied with the craft and haven't 
really devoted much attention to the 
bit-stream or the terminals , in the 
debate at least. 
General Henry: Perhaps so. And I 
think that when one talks to sur
vivability, one must talk to the total 
system and how it's going to op
erate. In fact, I have asked that the 
program management direction I re
ceive include guidance on systems 
survivability because some sur
vivability requirements are stronger 
than others. I've asked for guidance 
and money, depending upon the re
quirements, in each segment of sur-
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vivability-spacecraft, the ground 
terminals, and the bit-stream. 
AFM: Do we have an industrial 
base that allows for resiliency in 
providing the components of this 
triad? is there enough indusiriai ca
pability to handle increased num
bers of spacecraft and terminals? 
General Henry: In my opinion, 
yes. We buy, certainly today, at an 
inefficient rate. The tendency today 
is to buy spacecraft just at sufficient 
rates to maintain minimum require
ments on orbit. We buv in fits and 
starts, which makes our spacecraft 
so much more expensive. We devel
op a subcontractor base and then, 
while deciding whether or not to 
buy another spacecraft, we lose that 
subcontractor base. So we have to 
pay to get it restarted again-and 
with that lack of stability, just as we 
have had with many of our aircraft 
programs in the past-we are pay
ing far more for spacecraft than we 
should. 

I do not have a single program 
where I have spacecraft in the barn 
to launch in an emergency. I don't 
even have launch vehicles that are 
untagged, if you will. Happiness, 
for Space Division, would be having 
spacecraft at a continuing produc
tion. And that is not a high rate of 
production, but a production that is 
a recognition of the expected mean 
mission duration and allows for a 
little depth on orbit. 

The classic example of how not to 
do it is reflected in our weather sat
ellite program, where we had asked 
for seven spacecraft over a five-year 
period, predicated on a very limited 
expected mean mission rate on or
bit, and ended up with three. That is 
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an example of a budget process 
based on the assumption of a 100 
percent success rate and, in fact, the 
assumption of better than predicted 
success. 
AFM; Bui Lhai bdies reality ami 
experience, doesn't it? 
General Henry: Yes, it does. We 
have generally done better than ex
pected on orbit. We have spacecraft 
on orbit that were expected to last 
thirty months and they' re almost 
five years old and still going strong. 
We have spacecraft on orbit that 
were expected to last eighteen 
months and gave us thirty months, 
and once we start counting on that, 
then we start to get in trouble. 
AFM: There's a debate or sug
gestion that the Air Force take over 
the Shuttle mission, and also that 
the Air Force establish a Space 
Command. Could you comment on 
both of these, please? 
General Henry: Well, I would say 
that I recognize the debate on the 
Air Force taking over the Shuttle 
mission. Certainly the Shuttle is ter
ribly important to the Air Force, be
cause it is the first space booster 
that can be used by the military, as 
well as civilians, that has designed 
into it the reliability that a space 
booster should have. Historically, 
we have never had the kind of re
dundancy required to give us reli
ability. I think that the most impor
tant thing to remember about the 
Space Shuttle is that it is very prop
erly titled "The National Space 
Transportation System" and, as 
such, it is a national investment. 
Any decision about whether or not 
the United States Air Force, or any 
military organization, should take 

Coping with a crosswind and using the 
alternate landing site of Northrup Strip 
at White Sands, N. M., the Space Shuttle 
Columbia touches down after its third 
mission. {Photo by Mark Usciak) 

over the National Space Transpor
tation System, has to be, by its very 
nature, a political decision, and it 
would be inappropriate for me to 
comment on the viability of a politi
cal decision. 

I would only note that access to 
space is not cheap, reliability in ac
cess to space is not yet easy, and it is 
not yet simple. The very fact that we 
are doing what we are doing with the 
Space Transportation System is a 
reflection of the national character 
of the system. It is far from the rou
tine that one associates with buying 
a 747 or B-52 or anything else that 
the Air Force does in an operational 
sense. So a military management of 
that space transportation system is 
fiusl, uy Jc:fiuiliuu, a vulili1,;c1I Jc:1,;i
sion and, second, that decision must 
take into consideration the inordi
nate complexity and the manpower 
intensiveness of this system. This 
system is a remarkable system, yet 
my children will someday look at 
that system in a museum and marvel 
at the primitive nature of it, just as 
today I look at the Mercury capsule 
and marvel at how we were able to 
do what we did with that capsule
we must remember that. 

With regard to the debate about a 
Space Command, I would only say 
that space is different. Certain func
tions have to be kept together, spe
cifically the development and build
ing of a spacecraft, the integration of 
that spacecraft onto its launch vehi
cle, whether the launch vehicle is an 
Orbiter, or a Titan, or an upper stage 
of some kind-its launch or orbit, 
and its on-orbit support. We have a 
network around the world today 
called the Satellite Control Facility 
that provides field maintenance for 
all of our DoD spacecraft, and it is 
just that. We have, as a result, the 
teamwork within Space Division, 
between those who man the track
ing stations and are program of
ficers and those who man the launch 
pads and are program officers, that 
is a teamwork that works-that gets 
the job done. 

I would be sad to see us forced 
into, for organizational reasons, the 
customer-developer relationship 
that we have today on the airplanes. 
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The operator is dealing with the bit
stream and what is terribly impor
tant to the operator is the quality of 
the bit-stream and the nature of that 
bit-stream so that he can have af
fordable terminals. And then the 
next most important thing for the 
operator is that he has confidence 
that the bit-stream will either go up 
or come down as he wants it, in the 
way that he wants it, whenever he 
wants it. The way to generate that 
confidence is to participate and de
velop the strategy-what I call the 
orbital strategy-and then in turn 
the launch strategy and the procure
ment strategy that make it all come 
true. And then the deployment and 
the establishment of requirements 
in the terminals so he can do what 
he has to do. 
AFM: Presently, that's a teamwork 
effort, isn't it? 
General Henry: Yes. And it's be
coming more and more a multiser
vice effort. I think one of the funda
mental parts of the debate is the 
joint nature of whatever organiza
tion evolves. And, of course, an
other factor in the debate is what
ever organization evolves-should 
it or should it not remain within Air 
Force Systems Command, a com
mand that is organized for develop
ment and acquisition in the classic 
role of airplanes. I emphasize again 
that space is different. One of the 
most awkward relationships that 
Space Division has with its manage
ment responsibilities is the fact that 
it is awkward, trying to buy space 
systems under a system originally 
designed for the procurement of 
quantity units for our operating 
forces. 
AFM: You mentioned manage
ment. Are you getting enough quali
fied Air Force engineers to manage 
your programs? 
General Henry: No. My toughest 
problem today is the experience of 
my management. I am getting lieu
tenants, forty-one percent of my 
work force are lieutenants; my 
shortfall is in middle management. 
In my contracts arena seventy per
cent of my buyers, contracting of
ficers, and procurement clerks have 
less than three years' experience, 
and forty percent have less than one 
year of experience. So I am working 
with an experience shortfall that is 
putting Space Division through one 
of the most difficult times in its his-
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tory. The experience shortfall is oc
casioned by the exodus from the 
armed forces that we all know hap
pened. It's also occasioned by the 
national shortfall of engineers, a na
tional shortage, and it's com
pounded by the difficult circum
stances of living in the Los Angeles 
area. 
AFM: Those conditions, or circum
stances, are really fierce for young 
people, aren't they? 
General Henry: Well, they are tol
erable for young bachelors coming 
out of college, whether they be male 
or female. But for the thirty-year
old who has small children, or the 
forty-year-old who has children in 
high school, it is intolerable. My 
ability to recruit is limited by that. 
The people are excited about the 
mission, but they say they are un
willing to put their family through 
the trauma and the culture shock of 
moving to Los Angeles where hous
ing is so nearly unavailable and un
affordable. 
AFM: What sort of commuting time 
do your people have? 
General Henry: Many of our peo
ple spend three hours a day com
muting. That's so they can live in 
affordable housing. 
AFM: Is it conceivable that Space 
Division would move to another 
area? 
General Henry: It's entirely con
ceivable. It's a matter of whether or 
not we can afford it. We live and 
work in some very high-priced real 
estate near two Los Angeles air
ports. There are many advantages 
to our being there because many of 
our contractors are there, but on the 
other hand, it is expensive. 
AFM: Aren't many of your contrac
tors having the same problems? 
General Henry: Many contrac
tors are having the same problems . 
There's no quick and easy answer. 
The best thing that has been brought 
forth so far is the variable housing 
allowance. But unfortunately, the 
variable housing allowance is calcu
lated on what our people could af
ford last year, rather than calculated 
on the marketplace. As a result, the 
variable housing allowance that we 
receive is insufficient. It always lags 
behind. It's not enough. 
AFM: If there were one thing you 
were remembered for in your ten
ure, your stewardship at Space Divi
sion, what would you like it to be? 

General Henry: Well, I guess the 
one thing that I would like for it to be 
is that we did reach the threshold of 
taking advantage of space to make 
the lot of our soldier, sailor, and air
man an easier one. I am convinced 
that we can use space to do that. I'm 
convinced that if the soldier, sailor, 
or airman knows where he is, and if 
he knows where the enemy is, and 
if he can communicate with his 
friends, then his opportunities for 
living and winning are greatly in
creased. I hope, in due course, the 
nation will recognize that and give 
space the budgetary importance it 
deserves. 

The first indication is showing up 
in the new Milstar program, a very 
high-priority communications pro
gram for all of the armed services. 
But as we do that, we need to define 
in a better way our relationship with 
NASA on the Space Transportation 
System. Because whatever direc
tion the political administration may 
take for the eventual management 
structure of the Space Transporta
tion System, it is important that we 
do things today to preserve options 
for the administration . 

What I sense happening today, 
which has been difficult to achieve 
in the past, is a sense of partnership 
with NASA-a joint venture, if you 
will-which will give options to
ward the future and allow both the 
civil and military use of the Space 
Transportation System. We need to 
take that in the proper perspective 
and use the Space Transportation 
System wherever it can be used best 
and use expendable boosters, if you 
will, where they can be used best for 
the proper mix of economy and util
ity. 
AFM: Do you see the Air Force and 
NASA moving more toward the 
joint venture concept you're talking 
about? 
General Henry: Yes, I do. 
AFM: So that lays the foundation or 
the groundwork for whatever direc
tion the political decision takes, 
doesn't it? 
General Henry: That's correct. It 
leaves the options open for which
ever direction. If the political choice 
is that we have some kind of a gov
ernment-owned contractor opera
tion-a la Sandia Corporation-or 
continued NASA management, or 
transition to military management, . 
those options all remain open. ■ 
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Testing of the first portion of North America's new air defense system has begun 
at Tyndall Air Force Base in Florida. The system, called the Joint Surveillance 
System (JSS), spans the continent from Alaska and Canada to the southern borders 
of the U.S. It will operate from seven regional control centers, each keeping 
command over an area of about 2000 nautical miles square. In the event of an 
air attack, each center will use data from civilian and military radars to pro
vide surveillance, identification, and interceptor control functions. JSS also 
can relay data to E-3A AWACS (Airborne Warning and Control System) aircraft. 
The Hughes-developed JSS is due to be fully operational in 1983. 

Costs of complex hy brids in militar y electronics have been cut up to 30 percent 
by an innovati ve l aborat ory serv i ng as a ''halfwa y house" between engineering and 
manufacturing. The Hughes Producibility Lab makes producibility verification 
models using manufacturing equipment and processes. In this way it thwarts 
production problems by ensuring that hybrids are designed to meet assembly-line 
capabilities. Reliability also improves. The lab has demonstrated its worth by 
ensuring the production rate of the F/A-18 strike fighter radar. 

State-of-the-art electronics for i m NATO's air defense os ture have been 
demonst ra ted at Hughes . Dur i ng fl y-bys of an AWACS Ai r borne Warni ng and Con
trol System) aircraft, sophisticated digital communication links were made with 
NATO AEGIS processing and display consoles. AEGIS st ands for Airborne Early/ 
Warning Ground Environment Integrated Segment. It is designed to enhance the 
NATO Air Defense Ground Environment (NADGE) used for air defense in Europe. 
AEGIS allows operators on the ground to view radar data received and seen by 
operators in the AWACS aircraft. This AWACS information, merged with the exten
sive track data base of the NADGE network, permits ground control of interceptor 
aircraft. An important component of the system is the Hughes-built JTIDS (Joint 
Tactical Information Distribution System) Class l terminal, which provides 
encrypted, jam-resistant, high-capacity digital and voice communications. 

The Targe t Recognition and Attack Multisensor on the U.S. Navy's A-6E Intruder 
ai rcra ft has been j udged 198l' s most val uable weapon system by the Order of 
Daedalians, a fraternity of military pilots. TRAM was cited for giving carrier
based Intruders the ability to fly strike missions in any weather day or night. 
TRAM includes a forward-looking infrared sensor, laser designator and range
finder, multimode radar, and high-speed computer. Hughes builds the TRAM's 
Detecting and Ranging Set, the laser and infrared device. 

With thee uivalent stren th of almost one-half million ounds per square inch, 
the wire used to carry guidance signals to the TOW Tube-launched, Optically 
tracked, Wire-guided) anti-tank missile boasts one of the highest tensile 
strengths of any steel wire in the world. The wire measures less than six thou
sandths of an inch in diameter, yet can support a 10-pound weight. It is made 
by U.S. Steel Corp .• one of few companies in the world with the equipment and 
skills to manufacture such thin wire with extreme purity. Hughes produces TOW 
missiles for the U.S. Army, U.S. Marine Corps, and 32 nations. 

Creating a new world with electronics ~------------ --- ---i 
I I 
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I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY . CALIFORN IA 90 2 30 
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Two stories are apparent: One, to be featured in a subsequent issue, will 
examine the Air Force's investment in the national Space Transportation 
System. For the present, the nation is celebrating the third Space Shuttle 
flight and looking forward to the fourth, largely unaware of USAF's globe
girdling effort in ... 

Su.....-i ......... ~ting the 
.......... Hie: 

The mue-Suit 
Contribution 
BY WILLIAM P. SCHLITZ, SENIOR EDITOR 

IN THE predawn darkness of 
March 22, everyone on the east

ern coast of central Florida seemed 
to be on the move. Autos, vans, 
campers, vehicles of every descrip
tion converged on the Kennedy 
Space Center north of the resort 
town of Cocoa Beach, slowing traf
fic on the highways to a crawl. 

This was no movement of refu
gees fleeing a disaster, but a pil
grimage of Americans intent on wit
nessing a historic national event: 
the third launch of the US's Space 
Shuttle. As many as one million 
people turned out for the now-famil
iar but still spectacular sight-the 
earth-shaking fireball of ignition fol
lowed by a plume of white smoke 
trailing the Shuttle as it hurtled sky
ward. 

For the launch, many Air Force 
people were at their posts at the 
Kennedy Space Center, at adjacent 
Cape Canaveral AFS, and at nearby 
Patrick AFB. Not merely observ
ers, they were to be participants in a 
full spectrum of roles in support of 
the Space Shuttle's third orbital test 
mission. Hundreds of other Air 
Force people-blue-suiters and ci
vilian employees alike-manned fa
cilities elsewhere in the US and 
around the world. 

With liftoff, the Shuttle curved 
upward to disappear after a few sec
onds into cloud cover. Unknown to 
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most spectators was that those few 
moments began a somewhat longer 
time sequence-the solid rocket 
booster burn-that had Air Force 
range safety officers at the Range 
Control Center glued to their con
soles . 

These blue-suiters and civilian 
technicians working with them soon 
received data from multiple tracking 
sources that the Shuttle was indeed 
on its prescribed course . This was 
comforting to Capt. Bill Barnett, 
the Primary Range Safety Officer. 
His hand hovered over red switches 
built into his monitoring console. It 
would have been his duty to send 
"arm and destruct" signals to ex
plosive devices in the Shuttle's ex
ternal tank and boosters had the 
flight gone awry. But, as advertised, 
the solid rocket boosters burned out 
and were jettisoned some 120 sec
onds after launch and more than I 00 
miles downrange. 

"Under NASA and Air Force 
rules," explained Captain Barnett, 
"we're charged with protecting 
lives and property. The Shuttle on 
launch has millions of pounds of 
fuels aboard. If it turned toward 
land and threatened to impact on 
a populated area, we'd have no 
choice but to destroy it." 

"The likelihood of being instru
mental in the loss of multimillion 
dollar hardware and perhaps the as-

tronaut crew is a great responsibil
ity for a young officer," said Captain 
Barnett's senior, Lt. Col. Nicholas 
Byrnside. "But he's a member of a 
team and would receive assistance 
from other experienced people be
fore having to make such an ex
treme decision on his own. He's also 
well rehearsed through the wide 
range of contingencies during train
ing sessions we conduct here and 
also in conjunction with the astro
nauts practicing simulated Shuttle 
launches at the Johnson Space Cen
ter in Houston." 

Because of the possibility of a 
safety destruct of the Shuttle tanks 
on launch, there are secure commu
nication procedures between the 
Range Control Center at the Cape 
and Mission Control in Houston. 
'.fhese preclude any ill-intended in
terference from the outside. The 
signal to the spacecraft over which a 
destruct command would be trans
mitted is constant-and also intru
sion-proof. 

In the event of a Range Safety 
decision to terminate the flight, the 
destruct system is designed to regis
ter a warning on the Orbiter's instru
ment panel to give the crew time to 
eject or separate the Orbiter from 
the boosters and tank . Without 
going into detail, this warning sys
tem has been designed to be fail
safe and absolutely reliable. 

Communication between Hous
ton and the Range Control Center is 
a two-way street, which allows Mis
sion Control to alert the Center 
quickly to any emergencies the Or
biter crew might be experiencing. 

In the normal course of events, 
the Range Control Center's respon
sibility for safety ends some nine 
minutes into launch when the Orbit
er's main engine is shut down and 
the expendable fuel tank is jetti
soned. 

As these elaborate precautions 
underline, safety is a critical factor 
in launch activities. At the Cape 
(generally meaning the Kennedy 
Space Center, Cape Canaveral 
AFS, and Patrick AFB), "safety" is 
a word that is heard often, as is the 
phrase "contingency planning." 
Both are constant themes in this 
study of blue-suit support for 
NASA's Space Shuttle. 
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The critical first two minutes of the 
Shuttle launch sequence are monitored 
at Range Control Center by, from left, 
Capt. William H. Barnett, Jr., Jerry D. 
Watson, and Maj. Gary D. May. (Photo by 
TS t. Dennis Nieuswma) Left, the drama 
of ignition and liftoff. (Photo by ~teve 
Nolte, and Mark and Tom Usciak) 

The Origins of Shuttle Support 
In 1958, an Act of Congress cre

ated NASA and gave it its marching 
orders. That piece oflegislation also 
assigned the Air Force as the De
partment of Defense's executive 
agent in providing support for the 
fledgling space agency. The 1958 
Act also charged the Air Force with 
assuming responsibility for over
seeing military space programs. 
The Air Force was the logical 
choice, given its decades of experi
ence in managing the development 
of major aeronautical systems, in
cluding the production, test, and 
launch of a wide assortment of mis
siles. (It is no accident that NASA's 
Kennedy Space Center was built on 
land adjacent to USAF's Cape Ca
naveral AFS, launch point for the 
Eastern Test Range.) 

In the years since 1958, NASA, 
as a management organization, has 
"borrowed" heavily many and var
ied kinds of expertise from the Air 
Force and the other military ser
vices. The Air Force, though, has 
provided the majority share. 

Then came Air Force involve
ment in NASA's Mercury, Gemini, 
and Apollo manned space pro
grams, the joint Apollo/Soyuz mis
sion, Skylab, and, recently, the 
Space Shuttle (which is the vehicle 
being developed for the national 
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Space Transportation System pro
gram). 

In terms of people support, one 
category consists of the "detailees" 
assigned by DoD to NASA more or 
less full-time. One example would 
be the military pilots who have been 
dedicated to the astronaut program. 
At the height of the Apollo program, 
there were some 300 "detailees" 
from the military assigned to 
NASA. Currently, about 100 de
tailees are in NASA space pro
grams, including about fifty who are 
astronauts or astronauts-in-train
ing. 

While through the years all ranks 
have been represented, one of the 
top Air Force detailees is Maj. Gen. 
James A. Abrahamson, probably 
best known throughout the Air 
Force for his stewardship of the 
F-16 development program. He's 
currently serving with NASA head
quarters in Washington, D. C., as 
Associate Administrator for Space 
Transportation Systems. "The part
nership forged by the Air Force and 
NASA since the beginning of the 
Space Age is continuing with the 
development of the national Space 
Transportation System-and, in 
fact, is being strengthened," said 
General Abrahamson. 

"That partnership will prevail in 
the operation of the national STS for 
the foreseeable future. While the 
Air Force will continue to represent 
DoD in the military use of the Shut
tle, the civilian side-NASA's cur
rent role-is under reevaluation and 
a decision on what the STS manage
ment setup will be will come some
where down the road. For the pres
ent, though, we'll be concentrating 
on joint economies in operations. In 
any event, with the fifth launch of 
the Shuttle-the first operational 
flight-a new era in the Space Age 
will have commenced," said Gener
al Abrahamson. 

Another category consists of peo
ple whose primary mission is other 
than NASA-related, like the blue
suiters at the Cape Canaveral AFS 
Range Control Center who support 
missile test launches from Cape 
pads down the Eastern Test Range 
and are thus perfectly suited to sup
port Shuttle launches. 

A third category falls somewhere 
between the other two. An example 
would he the Military Airlift Com
mand's Detachment 15 of the 39th 
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Aerospace Rescue and Recovery 
Wing stationed at Patrick AFB. 
Aerospace Rescue and Recovery 
Service units have the primary mis
sion of combat rescue, and they 
train toward that end. Detachment 
15's primary mission is support of 
the Eastern Space and Missile Cen
ter, though significant aspects of its 
training and planning activities 
focus on preparing for contingen
cies during Space Shuttle launches. 

For example, Detachment 15 res
cue helicopters were stationed at a 
site near the Shuttle launch complex 
with "rotors turning" on March 22. 
trained and ready to assist the Co
lumbia's crew in the event of a mis
hap on launch. 

The unit is equipped with three 
CH-3E amphibious Jolly Green 
Giant rescue helicopters, but is 
beefed up for Shuttle launches with 
an additional three in-flight refuel
able and rescue-equipped HH-3E 
helicopters and crews-including 
pararescuemen-from Detachment 
11 of the 39th ARRW at Myrtle 
Beach AFB, S. C., and the 30 I st 
ARRS (AFRES) at Homestead 
AFB, Fla. 

In a training demonstration two 
days before the March 22 Shuttle 
launch, two of these helicopters 
came in "low and slow" over a body 
of water known as the "Barge Turn
around Basin" near the huge Vehi
cle Assembly Building at the Ken
nedy Space Center. 

Anchored out in the basin was a 
mockup of a Space Shuttle fuselage 
(also used in rescue simulations on 
land). In it was a two-man simulated 
"crew"-mannequins dressed in 
spacesuits. The helicopters dis
gorged into the water five-man 
teams fitted out in specially de
signed protective garments and 
equipped with self-contained 
breathing apparatus. 

The teams quickly inflated yellow 
rafts and paddled to the mockup to 
demonstrate procedures for extract
ing both "astronauts" through the 
top hatch. The astronauts were then 
lowered into the rafts and strapped 
into slings for helicopter hoist and 
simulated flight to a hospital. 

"Working with NASA, Detach
ment 15 personnel have devised 
equipment and procedures to con
duct both land and water rescues of 
the Orbiter crew," said Maj. (Lt. 
Col. selectee) Ray M. Boudreaux, 

Above, helicopter on a simulated Shuttle 
rescue mission passes Vehicle Assembly 

Building at Kennedy Space Center. 
Right, demonstrating crew extraction 

techniques on an Orbiter fuselage 
mockup with gantry and Shuttle in the 

background. (UPI photos) 

Detachment 15 Commander. "Navy 
underwater demolition team divers 
from UDT-21 in Norfolk, Va., are 
teamed with rescue PJs to form the 
five-man rescue teams. Detachment 
15's slice of the Shuttle support pie, 
though small, could be very signifi
cant in the event of an abort or re
turn to launch site. 

"To indicate the extent of our 
planning, six helicopters are re
quired-two rescue, two support, 
and two backup. The rescue heli
copters have a five-man rescue 
team specifically equipped to op
erate in a hazardous environment at 
a downed Orbiter and either a 
NASA or military doctor aboard, 
plus an additional PJ especially 
trained in medical procedures. One 
of the support helicopter pilots is 
designated 'Air Boss' and is in 
charge of the mission," Major 
Boudreaux continued. The second 
support helicopter contains NASA 
photo personnel to document any 
contingency in an effort to prevent a 
similar mishap. 

"Aboard the 'Air Boss' helicopter, 
hovering in a safe area upwind from 
any toxic gases emitted by the 
downed spacecraft, would be an as
tronaut known as the AIRCOD
short for Airborne Contingency Op
erations Director. Highly knowl
edgeable about the Orbiter's config
uration," said Contingency Coordi
nator Lt. Col. James Bogart, "the 
AIRCOD would be mainly on the 
lookout for the presence of ex-
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tremely toxic Shuttle fuel. Just 
breathing its fumes could be fatal. 
That's why the PJs' suits and 
breathing gear have been specifical
ly designed to resist its lethality and 
corrosive nature." 

"Once inside the cockpit," said 
MSgt. Joseph S. Stanaland, para
rescueman NCOIC of Detachment 
15, "the PJ must ensure that the 
possibly incapacitated astronauts 
continue to breathe through bottled 
oxygen that would be attached to 
their hoses. The PJ has been trained 
to power down the Orbiter and oth
erwise throw a number of essential 
switches. 

"Provision has been made for the 
quick decontamination of the Orbit
er crew and the PJs, should that be 
necessary. Of course, we're talking 
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about off-runway, remote, and 
water crashes. Conventional fire 
fighters also trained in Shuttle res
cue procedures and decontamina
tion would be called upon to con
tend with on-runway crashes." 

Using their aerial refueling capa
bility, the rescue helicopters might 
be required to conduct long-range 
rescue missions should the Orbiter 
abort and come down far out at sea. 
Short of the miraculous, blue-suit
ers considering Shuttle contingen
cies have addressed as many of the 
"what ifs" as could be addressed. 

"In planning rescues," said Ser
geant Stanaland, "we're looking 
ahead to future Shuttle missions 
that have aboard additional crew 
members such as mission special
ists. Also in Detachment 15 we're 

planning for the contingencies that 
might arise when Orbiter landings 
begin at the Kennedy Space Cen
ter." 

Helicopter rescue crews and fire 
fighters at the primary landing site 
at Edwards AFB in California and at 
the Orbiter's alternate landing sites 
around the world are kept up to date 
on equipment and procedures that 
are constantly evolving. 

Alternate landing sites have been 
designated at NS Rota, Spain; Ka
dena AB, Okinawa, Japan; Honolu
lu IAP with DoD support from 
Hickam AFB, Hawaii; and, as 
everyone now knows, Northrup 
Strip at the Army's White Sands 
Missile Range in New Mexico. 
When weather first caused a day's 
delay in the Orbiter reentry and ulti
mately dictated a landing at Nor
thrup Strip, there was little conster
nation among the rescue people, 
Detachment 6, 40th ARRW, there. 
While thankfully not needed, they 
had rehearsed for a range of con-
tingencies and wf,. ____ ..:;. 

Involved in on- and off-runway 
contingency training at Northrup 
Strip was "Buft: " or "Columbia II" 
as it is also known, a salvaged B-52 
forward section rigged out as an Or
biter fuselage similar to the mockup 
used by Detachment 15 and the fire 
fighters at the Cape. Buff is the 
brainchild of the 833d Civil En
gineering Fire Protection Branch, 
an element of the Space Shuttle 
Contingency Response Force at 
nearby Holloman AFB, the air base 
that supports contingency planning 
at Northrup Strip. 

Once NASA had ascertained that 
in all probability Northrup Strip 
would be the Orbiter landing site, all 
concerned at the Strip and those 
from Holloman turned in a superla
tive effort. In a scathing sandstorm, 
the 4449th Mobility Squadron from 
Holloman erected from its portable 
resources a tent city-eight general
purpose shelters and a small hangar. 
These were in place for the Orbiter 
turnaround activities and the stor
age of NASA ground-support 
equipment. 

The sandstorm piled up drifts on 
the Northrup Strip runways, requir
ing White Sands Army engineers to 
labor around the clock to grade 
them. 

The Army people at White Sands, 
in coordination with Fort Bliss near 
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El Paso, Tex., deployed a platoon of 
Military Police to provide security 
and crowd control for the expected 
thousands of visitors. A battalion 
aid station was also erected at the 
site's public viewing area. Fort Bliss 
provided some thirty Huey helicop
ters for augmented security sup
port, medevac, and distinguished 
visitor transport. 

Supervising these activities was 
Lt. Col. Dave Phillips, TDY from 
the Space Shuttle Support Office at 
Patrick AFB, Fla. 

"Worldwide, the communica
tions available in the event of a con
tingency is incredible," commented 
Col. Sam Anzalone of contingency 

that a hazardous-area "box" of sea 
surface, and the air above it , extend
ing from the Cape to about 180 miles 
downrange, is free of vessels and 
aircraft. 

Aided by radar surveillance , a 
Coast Guard officer with access to 
all maritime radio frequencies at the 
Range Control Center monitors this 
activity. He'll vector aircraft or pa
trol craft to any intruders . 

The special vessels equipped to 
salvage the Shuttle's jettisoned ex
ternal boosters are also cautioned 
out of harm's way. An aircraft is 
specifically assigned to keep track 
of the tanks once jettisoned. 

In all , there are about nineteen 

Serving as the NASA Orbit Flight Control Team Landing Support Officer during a 
Space Shuttle flight is Capt. Al Chapman, shown here manning a console at the 
Mission Control Center in Houston. Air Force blue-suiters and civilian technicians 
provide worldwide support during Space Shuttle missions in activities ranging from 
contingency planning to weather forecasting and Orbiter tracking. Many are assigned 
to NASA full-time as "detailees" in the STS program. 

planning. "Detachment 15 alone 
has access to multiple frequencies 
on four separate types of radio ." 
The ARRS units standing alert dur
ing Shuttle launches perform and 
train for conventional rescue opera
tions during normal times . Detach
ment 15, as is the case with other 
ARRS units, has had its share of 
credited lives saved from year to 
year. 

Once again emphasizing the safe
ty theme in Shuttle-related ac
tivities, several hours before launch 
Detachment 15 helicopters-in 
league with longer-range C-130s and 
Coast Guard patrol boats-ensure 
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aircraft involved in and airborne in 
the vicinity of the Cape during a 
Shuttle launch, including one to 
deal with the contingency of hostile 
intruders should any appear. Just 
prior to launch-and again on reen
try-an astronaut (it was John . 
Young for the second and third 
Shuttle missions) goes aloft in a 
Gulfstream II for a final weather 
check . 

The Weather Consideration 
As the rains at Edwards and the 

lack of visibility at Northrup Strip 
proved, weather can be crucial in 
Space Shuttle operations. 

"The MAC weather people as
signed to Cape Canaveral AFS wear 
a number of hats," commented me
teorologist Capt. (Maj. selectee) 
Donald J. Greene. "We have a dedi
cated staff of observers and eleven 
forecasters for day-to-day opera
tions around the clock here, where 
missile launches are conducted rou
tinely. For the Shuttle launch se
quence, an additional team of ad
vanced weather officers helps pro
vide assessments that the NASA 
team at KSC and Mission Control in 
Houston can use to determine a 
launch commit. We also provide 
meteorological information to 
Range Safety to aid their recom
mendation to Col. Marvin L. Jones, 
Commander of the Eastern Space 
and Missile Center, who is ultimate
ly responsible for range safety. 

"There is a wide spectrum we're 
interested in . For example, the con
tingency people have to know what 
the weather is like at the alternate 
landing sites. The people retrieving 
the jettisoned boosters want to 
know what kind of seas to expect. 
Clouds , winds, and precipitation 
are all important in the launch and 
landing decisions. 

"We also arrange special sup
port. as in tracking unique condi
tions such as solar activity that may 
contribute to lapses in our commu
nications . We have the capability, 
unique among Air Force weather 
watchers, to track electromagnetic 
storms and plot lightning strikes . 
Although the Shuttle on its pad is 
protected by a huge lightning insula
tor, we like to warn those working 
there of approachingjeopardy. Also 
of high interest is the weather along 
the route the 747 will fly bringing the 
Orbiter back." 

Wind speed, direction , and the 
amount of vertical mixing would be 
important in the case ofa toxic spill, 
Captain Greene cautioned. 

"We begin launching weather bal
loons fifty-five hours before launch 
and expend twenty of them in that 
period. Since the Orbiter will go up 
right through the atmosphere into 
space we need detailed wind pro
files. We follow most balloons up to 
eleven miles altitude, but some pro
vide data from nineteen miles . 
Rocketsondes-including some 
from Point Mugu, Calif. , and Bark
ing Sands, Hawaii, provide mainly 
post-analysis data from fifty-five 
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miles. Gathering weather data is 
an interservice-including Coast 
Guard-cooperative venture. We 
are, of course, also dependent on 
the MAC-sponsored Air Force 
Global Weather Central and the 
World Meteorological Organiza
tion." 

Detachment 11, 2d Weather 
Squadron, is MAC's unit providing 
weather support for operations at 
the Cape. Besides the aforemen
tioned weather services and aids, 
Detachment 11 meteorologists also 
receive data from fourteen instru
mented towers-up to 500 feet 
high-that provide weather profiles 
for the entire Cape area. Weather 
satellite data is received every thirty 
minutes around the clock. 

DDMS Planning 
In March 1977, the Secretary of 

Defense designated the Command
er of AFSC's Space Division as 
"DoD Manager for Space Shuttle 
Support Operations." (Also see 
adjacent box and interview with Lt. 
Gen. Richard C. Henry, p. 36) 

The support function refers to 
DoD elements associated with de
velopment of the national Space 
Transportation System beyond the 
scope of Air Force R&D responsi
bilities . 

The primary on-scene staff in car
rying out the support task is the 
DoD Manager's Space Shuttle Sup
port Office (DDMS for short) at Pat
rick AFB. In effect, DDMS man
ages DoD people and assets in 
support of developing the Space 
Shuttle and is instrumental in plan
ning for contingencies during Shut
tle missions-two tall orders . 

Director of DDMS is Col. John 
Sniegowski, a veteran in this field 
whose experience dates back to the 
Gemini program. Several civilian 
specialists on his staff are similarly 
experienced: Jack Nordbusch with 
thirty-one years in harness and Fred 
Schwartz with twenty-five years. 

"In the early days, besides aborts 
on launch, we were concerned with 
reentry and splashdown, during 
whicp the Navy carrier on station 
was the most visible support ele
ment. Now, on- and off-runway mis
haps receive major contingency at
tentiqn," said Colonel Sniegowski. 

"We are prepared to respond 
worldwide to aircraft-type aborts 
that include launch-pad mishaps, 
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Orbiter impacts on land, water, or 
swamps, and crew ejection over 
land or water," said Colonel 
Sniegowski. "At any time just be
fore or during a Shuttle mission, 
some twenty-seven aircraft, forty
five crash and rescue vehicles, and 
about 220 people are on alert around 
the world" in the contingency as
pects of the mission, said Colonel 
Sniegowski. 

"Once in orbit, the spacecraft 
would be circling the globe once 
every ninety minutes. It should be 
able to reach one of the alternate 
landing sites if a problem arose
providing it wasn't too severe," the 
Colonel said . 

"On launch, NASA has devel
oped what is called the 'abort-once
around' option, meaning that the 
Orbiter did not achieve orbit and 
would circle the globe to land at Ed
wards AFB in California or at 
Northrup Strip. 

"Should the Orbiter come down 
in a foreign country, we have a 
mechanism through contacts at the 
State Department to inquire as to 
what assistance that country could 
provide. At DDMS, of course, we 
have access to US military forces 
throughout the world and know 
where the closest rescue capability 
would be," he said . 

"Our biggest challenge is to antic-

The Air Force's Shuttle Command Structure 

The Air Force has evolved a rather complex command str.ucture to undertake its 
myriad of space activities that range from the test launches of military missiles to 
the orbitinq of civilian weather and communications satellites. 

In the case of USAF support of the development and launch of the Space Shuttle, 
the chain of command is fairly straightforward. At the top is the Air Force Systems 
Command's Space Division at Los Angeles AFS, Calif., itself involved in all manner 
of space programs from developing payloads to identifying future military techno
logical needs. Space Division is commanded by Lt. Gen. Richard C, Henry. (For an 
interview with General Henry, see p. 36.) 

Day to day, Space Division elements manage Space Shuttle processing support, 
including activities at Cape Canaveral and at the Johnson Space Center. Other 
Space Division components oversee the development of the Shuttle launch capabil
ity at Vandenberg AFB. Still others are involved in developing the Inertial Upper 
Stage and engineering the spacecraft that will fly in the Shuttle cargo bay. For 
missions themselves, General Henry adds a second national Space Transportation 
System hat as the DoD Manager for Space Shuttle Support Operations. 

Immediately subordinate to General Henry-and his deputy when tasked with 
DoD Space Shuttle support responsibilities-is Brig. Gen. William T. Twinting, 
Commander of the Space and Missile Test Organization at Vandenberg AFB, Calif. 
The importance of Vandenberg has been underscored because of facility construc
tion already under way to conduct future Shuttle launch and recovery under Air 
Force control. 

Reporting to General Twinting, and heavily involved in Shuttle activities, is the 
Eastern Space and Missile Center (ESMC) at Patrick AFB, Fla. Commanded by Col. 
Marvin L. Jones, the Center includes Patrick AFB, Cape Canaveral AFS, and the 
downrange stations of the Eastern Test Range, and hosts the DoD Manager's Space 
Shuttle Support Office (DDMS), General Henry's primary staff for contingency 
support of Shuttle launches. In this, DDMS has an overview of the Eastern Test 
Range and access to a worldwide communications net. 

DDMS is no newcomer to the idea of manned spaceflight emergencies and has 
been in operation since the capsule splashdowns of yesteryear. Director of DDMS is 
Col. John Sniegowski, who has been associated with manned spaceflight since 
1965. During Shuttle launches he commands the Contingency Support Center at 
Cape Canaveral AFS and occupies a position at Johnson Space Center. 

Directly within ESMC's area of responsibility is the 6555th Aerospace Test Group, 
which is involved in launching DoD spacecraft missions aboard the Sh1,1ttle from the 
Cape and also supports the development of Shuttle launch and landing capabilities 
at Vandenberg AFB through its experience with the Shuttle at Kennedy Space 
Center. Last but far from least, the Test Group is responsible for launch base testing 
and operations for the Inertial Upper Stage, to be used as an orbital booster for the 
Shuttle and the Titan 34D. (See story.) 

Thus, the blue-suiters at the Cape (meaning Kennedy Space Center, Cape Ca
naveral AFS, and Patrick AFB) normally fall into two space-related groups, both 
ultimately responsible to General Henry. One group routinely supports a variety of 
launches (they could be Army or Navy weaponry, or military or civilian space 
payloads) from Cape Canaveral AFS down the Eastern Test Range. The other group 
concentrates on Shuttle development, processing, and test launches from the 
Kennedy Space Center. When a launch approaches, however, the efforts of both 
groups are blended to provide comprehensive Air Force support of the nation's first 
Space Transportation System. 
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ipate and plan for any possible con
tingency. That's eased somewhat 
now that we have had several suc
cessful missions under our belts," 
Colonel Sniegowski said. 

With a transatlantic abort landing 
a possibility, in late April Colonel 
Sniegowski led a party of DDMS 
and NASA staffers to Africa to sur
vey commercial airports at Dakar, 
Senegal, and Monrovia, Liberia, as 
potential candidates for yet another 
Orbiter alternate landing site. 

During Shuttle launches, DDMS 
staffers man the Contingency Sup
port Center in operation at Cape Ca
naveral AFS. There, four dedicated 
AUTOVON lines are ready for ex
clusive worldwide use in a con
tingency. Colonel Sniegowski is 
also authorized the use of MAC air
lift resources-including C-5s-if 
necessary. (That was an option in 
moving support equipment when 
the landing site for the third orbital 
mission was changed from Edwards 
AFB to the Northrup Strip. Instead, 
though, the gear was transported by 
train.) 

During Shuttle missions, the Cen
ter is manned twenty-four hours a 
day. Besides rescue-operation ex
perts, others include a DoD medical 
representative and an Air Force 
Public Affairs officer. In the latter 
post, on duty during the third Shut
tle launch, was Maj. Ron Hinkle, 
whose primary assignment is with 
the Public Affairs Office at the East
ern Space and Missile Center at Pat
rick AFB. Major Hinkle was at the 
Contingency Center not as an ob
server but as a playe~ In a con
tingency he would not perform his 
usual role of answering media que
ries but would coordinate public af
fairs matters between the Public Af
fairs Office at Mission Control and 
the contingency site. 

Air Force public affairs people, 
though helpful to the media, are 
usually unobtrusive and behind-the
scenes. Welcome exception to this 
rule was the team headed by Maj. 
(Lt. Col. selectee) James Moore of 
the ESMC Public Affairs Office. 
They manned the media desk at the 
Kennedy Space Center prior to and 
during the third Shuttle launch. The 
reams of news releases they wrote 
were comprehensive in detailing the 
extent of the Air Force's contribu
tion in support of Space Shuttle de
velopment and operations. 
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The Eastern Test Range 
The Eastern Test Range (ETR) 

has been the nation's primary test 
facility for missile and space sys
tems since 1950. Headquartered at 
Patrick AFB, it includes Cape Ca
naveral AFS and extends more than 
10,000 miles across downrange sta
tions in the Atlantic and into the 
Indian Ocean (into which the debris 
from the Shuttle's expendable fuel 
tank falls). There, it meets the outer 
limits of the Western Test Range to 
form a global range. 

As the Lead Range during Shuttle 
launches, the ETR has operational 
control of a comprehensive network 
of DoD and NASA tracking sta
tions. These include facilities of the 
Western Test Range, Vandenberg 
AFB, Calif.; Air Force Flight Test 
Center, Edwards AFB, Calif.; Pacif
ic Missile Test Center, Point Mugu, 
Calif.; Kwajalein Missile Range, 
Kwajalein Atoll; US Army Elec
tronic Proving Ground, Fort Hua
chuca, Ariz.; and the Army's White 
Sands Missile Range in New Mex
ico. Also coming into play are 
NASA's stations at Wallops Island, 
Va., Dryden Flight Research Cen
ter, Calif., and Bermuda. Staffing 
this network is a small army of civil
ian technicians and military people 
from the various services. 

To indicate the massive coverage, 
precision tracking pulse radars are 
located at Ascension Island in the 
South Atlantic, up the Caribbean 
chain to Florida, westward across 
the continental US to Hawaii, and 
beyond to the K wajalein Atoll in the 
South Pacific. 

The various tracking stations 
come into play through the Shuttle 
launch, orbit, and landing. In addi-

•tion, the USNS Vandenberg, on sta
tion in the Atlantic, collects data on 
the solid rocket boosters' reentry 
and parachute splashdown. 

During launch and landing, radar 
data from tracking stations is all 
channeled through the Center Com
puter Complex at Cape Canaveral 
AFS for processing before distribu
tion to NASA users at Mission Con
trol in Houston and Goddard Space 
Flight Center in Maryland (all 
space-related communications pass 
through Goddard). On-orbit track
ing data is forwarded to NASA 
through either the Eastern or West
ern Test Range, depending on 
tracker location. 

"Prior to launch, a series of major 
simulations have taken place to en
sure the network's readiness," said 
Col. Richard A. Gardner, Deputy 
Commander for the Eastern Test 
Range. 

Management processes at the 
Eastern Test Range are complex 
and are broken down into function, 
such as program management, sys
tems engineering, analysis, and op
erational command and control. 

The program management func
tion is responsible for ensuring that 
the DoD ranges and test centers are 
able to support as required by 
NASA. In this capacity, program 
management is the interface with 
NASA and provides programmatic 
direction to the systems engineer
ing/analysis and the command/con
trol functional areas. 

High technology issues fall to the 
systems engineering and analysis 
functional area. Responsibilities in
clude evaluating and maintaining 
the accuracy of DoD's radar track
ing network, developing instrumen
tation and computer software in re
sponse to Shuttle-unique require
ments, and operating the extensive 
worldwide communications net
work needed to tie the DoD tracking 
network together. 

Real-time command and control 
functions are performed by the 
ETR 's Range Control Officer (RCO) 
and Lead Range Control Officer 
(LRCO). The RCO controls all the 
ETR's support to Kennedy Space 
Center for the launch phase. The 
LRCO controls all DoD tracking 
support for all mission phases and 
interfaces this support with God
dard Space Flight Center and John
son Space Center. In their capaci
ties, the RCO and LCRO are the 
direct representatives of the Com
mander, Eastern Space and Missile 
Center. 

Test Group Is Key Element 
The 6555th Aerospace Test 

Group at the Cape, commanded by 
Col. Charles A. Kuhlman, serves as 
Eastern Launch Site program man
ager and launch agent for AFSC's 
Space Division. The 6555th is also 
responsible for DoD space launch 
activities involving the Titan III arid 
Space Shuttle. 

The Test Group's Launch Vehicle 
Division directs and controls the 
government/contractor team that 
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builds up, checks out, and launches 
the Titan III, the US's current work
horse military space booster. The 
Group's Satellite Systems Division 
similarly directs and controls 
launch-base activities for DoD sat
ellites orbited by Titan, other ex
pendable space boosters, and the 
Space Shuttle. 

But behind the rather bland desig
nation '"6555th Aerospace Test 
Group" is an Air Force organization 
that is crucial to future operations of 
the Space Shuttle. "In addition to 
overseeing mi ssile launches, our 
Space Transportation (Space Shut
tle) System Division literall y works 
directly with NASA in the develop
ment , checkout, and operation of 
Shuttle ha rdware," commented 
Colonel Kuhlman. 

"Col. Charles MacGregor is the 
Group's- and hence Space Divi 
sion's-represe ntative on the Ken-
11 c:Jy S!Jc:11.. c: C c: 11 tc1 NASA :- t c:1 ff. " 
He heads a division of some forty 
Air Force people involved in all as
pect s of Ke nnedy Space Center 's 
Space Shuttle activity. " It's his job 
to see that the Air Force and NASA 
work together to support the mili
tary requirements for use of the 
Space Shuttle," noted Colonel 
Kuhlman. 

"Originally," continued Colonel 
Kuhlman, "the concept was to tran
sition by 1985 from the expendable 
Titan to the Space Shuttle. Titan 
was to be phased out once the Shut
tle demonstrated clearly that it had 
assured launch capability for what
ever orbital mission was required. 
But reality forced the realization 
that expendable launch vehicles 
such as the Titan will continue to 
play an essential role. Subse
quently, the decision was made to 
keep Titan 'in harness' as backup 
and supplement to the Shuttle. 
Therefore," Colonel Kuhlman 
noted, "in the foreseeable future the 
composition of the launch force 
could be a mix of Shuttles and Ti
tans, and thus the missile's produc
tion line has been kept open." 

But with the recent last launch of 
the Titan IIIC, a new generation 
missile is waiting in the wings-the 
Titan 34D-already under active 
testing at the Cape by the 6555th 
Test Group team. The 34D will have 
more propellant in the core vehicle 
than the lllC, additional solid pro
pellants in the strap-on motors, 
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and-the revolutionary differ
ence-it will feature the Inertial Up
per Stage (which is also undergoing 
active final test and checkout super
vised by the Test Group). 

The design differences give the 
new Titan increased flexibility and 
allow more pounds of payload to be 
boosted into geosynchronous or
bits. 

The IUS, of course, is also being 
designed to be carried in the Orbit
er's cargo bay. In the weightlessness 
of space, the I US will be popped out 
of the Orbiter by an uncomplicated 
spring device. Clear of the Orbiter 
and ignited, it will carry payloads 
into geosynchronou s orbits. 

The 6555th plans the fir st opera
tional launch-no test firings will be 
condu cted-of the Titan 34D/I US 
next September, when it will deliver 
a Defen se Satellit e Commun ica
tions System into orbit. First use of 
th"' Shuttlt IUS i:. i-:,l ,u111 t J fu ,· tl ,t 
sixth Space Shuttle mi ssion sched
ul ed c ur rently for Janu ary I 983 

The first of a new generation of Air 
Force Titan 340 launch vehicles being 
moved from KSC 's Vertical Integration 
Building to the Solid Motor Assembly 
Building. 

when it will boost NASA's first 
Tracking and Data Relay Satellite 
System (TDRSS) into orbit. 

All this is not as easy as it sounds. 
Eight major contractors ship com
ponents of the new Titan 34D to the 
Cape. They are then assembled and 
tested as a core vehicle in the Verti
cal Integration Building. The core 
vehicle is then to be transported on 
the Titan railroad system to the Sol
id Motor Assembly Building, where 
the two solid rocket motors are at
tached, and then to the launch pad 
where final sys tems tests are made 
to assure that everything mates up 
before launch . Colonel Kuhlman 
noted that , at thi s time, the group 
was conducting a Pathfinder opera
tion for 34D with actual flight hard
ware to make sure that a ll proce
dures and systems are thoroughly 
checked out prior to actually begin
ning the fi nal processing for launch. 

111 tl1e 111c:1llt: 1 uf I uu l i11e ~ upµu1 l uf 

Shuttle launches, " the Test Group 
operations include all ground pro
cessing directly associated with the 
DoD payload or satellite , integra
tion of the payload into the Orbiter, 
the launch countdown, and recov
ery and refurbishment following its 
return," said Colonel MacGregor. 

Last but not least, the Test 
Group's role has been expanded 
from launch support to an assess
ment of Shuttle development, test, 
and operations at Kennedy Space 
Center. The lessons to be learned 
will serve the Air Force well when 
blue-suiters begin to launch and 
control Shuttle flights from Vanden
berg AFB, Calif., in the mid-1980s. 
For the present, however, the 6555th 
provides the only opportunity in the 
Air Force to work directly with the 
Space Shuttle at the launch base and 
it is proving to be an excellent train
ing ground for the future. 

ArR FoRCE Magazine plans a fu
ture report on the Air Force's in
vestment in the national Space 
Transportation System, including 
the preparatory activities at Van
denberg and elsewhere. NASA is a 
research and development organi
zation. With a successful-and fi
nal-fourth test flight of the Shuttle, 
a crossroads of sorts will have been 
reached. It remains to be seen what 
kind of civilian management appa
ratus will be devised to oversee the 
national STS during Shuttle opera
tions in the years ahead. ■ 
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USAFINSIJCE 
Though not as glamorous as the Space Shuttle program, the Air Force 
satellite program is already beginning to provide better communications, 
weather forecasting, and global positioning or navigation. Here's a brief 
review of the Air Force's satellite programs, reporting how they support 
operational commanders worldwide. 

TheAir 
...... lellite 
COMPILED BY CAPT. PHIL LACOMBE, USAF 
CONTRIBUTING EDITOR 

A LTHOUGH overshadowed in the 
public's view by the spectacu

lar success of the Space Shuttle's 
development flights, the Air Force 
effort in satellite development and 
employment is no less significant. 
In fact, because some systems are 
already operational and the phased 
development of others provides in
terim operational capabilities while 
development toward the final sys
tem continues, Air Force satellite 
systems are already of importance 
to military commanders. 

The importance of satellite sys
tems and their potential in the future 
are well illustrated in the Arn FoRcE 
Magazine interview with Lt. Gen. 
Richard C. Henry, Space Division 
Commander, on p. 36 of this issue. 
Broadly speaking, the Air Force's 
space program includes some sys
tems that do more than just relay 
information-provide navigational 
or weather information for instance. 
One such satellite system is the 
Navstar Global Positioning System. 

Navstar Global Positioning 
System (GPS) 

Essentially, the Navstar GPS is a 
satellite and ground-based system 
designed to provide the armed 
forces with an order of magnitude 
increase in accuracy over current 
navigational and position identifica
tion capabilities. Now being devel
oped for all US and allied military 
forces by the Air Force Systems 
Command's Space Division , GPS 
will eventually employ at least eigh
teen satellites in subsynchronous 
earth orbits of 10,900 nautical miles 
to provide global coverage. The sat-
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ellites will orbit in several distinct 
planes, be three-axis stabilized, and 
will circle the globe every twelve 
hours. 

The GPS will provide tactical and 
strategic forces with accurate posi
tion fixes to within fifty-two feet in 
three dimensions (longitude, lati
tude, and altitude). In addition, GPS 
will provide users with velocity data 
to within 0.3 feet per second, also in 
three dimensions, and with accurate 
time to within one millionth of a sec
ond. 

In addition to the satellites, with 
an operational weight of 1,016 
pounds and measuring 210 inches 
from solar array tip to solar array 
tip, GPS development includes a 
user segment (passive receiver/ 
computer elements to interpret the 
satellite-generated transmissions), 
and a control segment to provide 
updating of the information required. 

How It Works 
Each satellite transmits two L

band signals that incorporate a 
pseudo-random noise signal. These 
signals provide varied data, includ
ing information about satellite 
ephemerides or position in relation 
to other celestial bodies, atmo
spheric correction data, and satel
lite clock bias data. In the final sys
tem, a user's receiving device will 
select the signals from the four sat
ellites in the most advantageous or
bital positions and process the data 
from those satellites to compute ac
curate location estimates. In addi
tion, user devices installed in air
craft, naval vessels, missile s, or 
ground vehicles will be able to navi-
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A Navstar Global Positioning System undergoes tests at Arnold AFS in Tennessee. 

gate more accurately using the satel
lite information. 

Various protective devices are 
available against threats aimed at 
the space, user, and control seg
ments of the system. The pseudo
random noise code incorporated 
into the L-band transmissions re
quires a replica code generated by 
the user's receiving device and af
fords protection against intercep
tion or unauthorized use. 

Control and User Segments 
N av star's control segment will 

consist of five widely separated 
monitor stations to track passively 
all satellites in view and accumulate 
ranging data from the navigation 
signals. This information will be 
transmitted to the Navstar Master 
Control Station at Vandenberg 
AFB, Calif. The Master Control 
Station will process the information 
and use it for orbit determination 
and systematic error elimination. 
Using an uplink station, the Master 
Control Station will update satellite 
computers with satellite ephemer
ides, clock drift, and other data re
quired for effective operation. 

A variety of contractors are de-
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veloping the user equipment neces
sary for integration with aircraft, 
land vehicles, and ships. In addi
tion, a lightweight backpack is un
der production and testing for use 
by ground troops. 

Phased Development and 
Application 

Navstar GPS is being developed 
in three phases. The initial concept 
validation phase began in 197 4 and 
included the positioning of six satel
lites in two orbital planes to provide 
periodic three-dimensional cover
age over various test areas, includ
ing the Army's Yuma Proving 
Ground in Arizona. During Phase 
II, Full-Scale Development and 
System Testing, the six-satellite 
constellation was maintained for 
GPS and the Trident Improved Ac
curacy Program. The third phase of 
development is scheduled to begin 
this year, heading toward an Initial 
Operating Capability in the latter 
half of the 1980s. 

Potential strategic and tactical ap
plications of Navstar GPS are nu
merous: en-route land, sea, and air 
navigation; bare base instrument 
approaches; all-weather airdrops; 

field artillery and shore bombard
ment; coordinate bombing; inertial 
navigation system updates in a wide 
variety of vehicles; photo-targeting 
and photomapping; passive ren
dezvous of land, sea, and air assets; 
antisubmarine warfare; minesweep
ing; mining and sensory delivery; 
range instrumentation; search and 
rescue; target acquisition; geodesy 
and survey; and a variety of others. 
GPS will provide highly accurate 
capabilities, and cost savings are 
possible as GPS user gear could re
place as many as five pieces of 
equipment in some applications. 

To date, GPS test results have 
been promising for application to 
the strategic and tactical environ
ments. More than seventy-five tests 
have been conducted with more 
than 650 total missions accumulated 
on a variety of air, land, and sea host 
vehicles during phase-one testing. 
The backpack, for instance, was 
tested at the Yuma test site and suc
cessfully demonstrated in the 
NATO environment at several Eu
ropean locations. 

Other tests included successful 
passive rendezvous between F-4 
and C-141 aircraft, and a ren-
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dezvous within tens of meters of the 
planned intercept point by a naval 
vessel and a P-3B aircraft. Testing 
of GPS-aided landing approaches 
were also successful with UH-IH, 
F-4, and C-141 pilots repeatedly 
bringing their aircraft to the Instru
ment Landing Approach window at 
decision height. In addition, heli
copter landings with GPS-provided 
navigation resulted in fifty percent 
of all landings within a ten-by-six
meter box of the target landing point 
and ninety percent of all landings 
within a twenty-five-by-seventy
two-meter box of the target. 

Sea navigation tests demon
strated GPS capabilities with a fast 
frigate navigating the San Diego har
bor channel around Coronado on 
two separate occasions. The aver
age mean difference between the 
conventionally plotted navigation 
solution and the GPS navigation so-
Lull n was e man tn1n y meter . 

In aerial weapons delivery, the 
GPS test results have also been dra
matic. Tests conducted in August 
1981 saw an F-4J toss bombs from 
between 1,000 and 2,000 feet AGL 
so accurately that if the target had 
been the Vincent Thomas Bridge in 
Long Beach, Calif., all bombs 
would have been on target-with 
half of them falling within ten 
meters of the center point. 

GPS application to missiles has 
also been demonstrated with tests 
of GPS-aided Minuteman III mis
siles. In these tests, the GPS-as
sisted Minuteman guidance system 
was able to produce more accurate 
results than the Minuteman guid
ance s ystem with conventional 
radar assistance. 

Current plans for military buys of 
Navstar GPS user equipment, 
based on POM requests, indicate 
the Air Force wants 7,291 aircraft 
sets and 1,285 man packs. The 
Army, Navy, and Marines are also 
requesting GPS user equipment for 
a variety of vehicles, and the De
fense Mapping Agency has re
quested a number of manpacks. 

The GPS effort is a significant 
one. The development of the three 
segments, under Space Division 
management, is proceeding on 
track. Today six satellites are in or
bit and the Operational Control Sys
tem Design and Development Con
tract (Phase III) has already been 
awarded. 
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Artist's concept of a DSCS satellite in orbit. The Defense Satellite Communications 
System program has been designed in three phases, with the second currently fully 
operational in providing global communications via four satellites. 

Air Force Satellite 
Communications System 
(AFSATCOM) 

Operational since May 19, 1979, 
AFSATCOM satisfies high-priority 
Department of Defense and Air 
Force communications require
ments for command and control of 
US nuclear forces around the 
world. 

AFSATCOM has no dedicated 
satellites; rather, AFSATCOM 
transponders are carried aboard a 
number of host satellites. Two of 
these are the Fleet Satellite Com
munications System, with its equa
torial orbiting satellites, and the Sat
ellite Data System, with its polar
orbiting satellites. These systems 
provide AFSATCOM transponders 
with worldwide relay capability be
tween airborne and ground teletype 
terminals. 

AFSATCOM's user elements in
clude mobile and fixed terminals, 
plus various antennas and power 
supply systems. AFSATCOM mes
sage transmissions use a minimum 
of power and offer secure two-way 
communications. 

Defense Satellite 
Communications System 
(DSCS) 

DSCS is a three-phased program 
to provide worldwide communica
tions links for the Defense Depart
ment's requirements. Under the 
control of the Defense Communica
tions Agency, the DSCS program's 
satellites are designed, developed, 
procured, launched, and main
tained by the Space Division. 

Phase One of the DSCS program 
saw the launch of twenty-six 100-
pound satellites to provide single 
channel relay of voice, imagery, 
computerized digital data, and tele
type transmissions in the late six
ties. 

Though designed for a brief eigh
teen-month life span, one of the 
original Phase One satellites is still 
operating. Phase Two of the pro
gram is fully operational today, with 
four active and two spare satellites 
providing global four-channel com
munications links for defense use. 
Phase Two satellites weigh more 
than ten times as much as their 
predecessors, incorporate propul-
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Our People 
Make Impossible Dreams 
Successful Realities. 
We're Ford Aerospace. A company 
of more than 11,000 men and 
women working in 2 5 countries 
around the world: A communications 
technician at a tracking station in 
Greenland, a satellite design 
expert in Palo Alto, a space 
orbital analyst in Colorado 
Springs, a software engineer 
in Sunnyvale, a missile 
guidance electronics 
assembler in Newport ,. 
Beach, a Space Shuttle 
flight controller in 
Houston-these and 
all the rest of our 
people have a very 
special on-the-job 
attitude, an 
extraordinary 
commitment to success 

( 

j 
G 



which has helped to make Ford 
Aerospace & Communications Corporation 
one of the largest companies of its kind 
in the world. 

Our accomplishments in satellite 
communications (INTELSAT V prime 
contractor), Defense (NORAD Cheyenne 

Mountain total system support), and 
Space Mission Support 

- - (NASA & DOD Space 
Shuttle and Satellite 

_ ·- ~- ·-- _ engineering and 
support services) 
reflect this attitude. 

It's an attitude that has 
enabled us to establish 

a tradition of success 
for a quarter of a 
century; an attitude 
that does, in fact, make 

impossible dreams 
successful realities. 

~ Ford Aerospace & 
~ Communications Corporation 
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The first DSCS Ill satellite is scheduled for launch this year and promises greater capability and flexibility over the DSCS II system. 

sion systems for orbit repositioning 
to support contingency communi
cations requirements, and have two 
dish-shaped antennas that are steer
able by ground command to allow 
concentration of the electronic 
beam on small areas for portable 
ground station links. 

DSCS II satellites were launched 
aboard Air Force Titan IIIC boost
ers. Though sixteen satellites were 
procured, only six are now opera
tional; four never achieved orbit due 
to failures in the launch vehicles; 
three outlived their operational life 
span of five years; and one is-slated 
for launch, in a modified configura
tion, later this year. 

The first DSCS III satellite is also 
scheduled for launch this year. 
DSCS III satellites will assume the 
same 23,230-nautical-mile syn
chronous orbit over the equator as 
the DSCS II satellites. A total of 
twelve DSCS III satellites will be 
bought. 

DSCS III will offer greater flexi
bility, longer life span (ten years), 
and increased capability (six chan
nels). Flexibility is a good descrip
tion of DSCS III, since its array of 
antennas, with steerable beams and 
other improvements, will provide 
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earth-coverage capability, as well as 
a spot beam transmission for small, 
portable receivers. In addition, con
trol of the satellites' communica
tions system will be built into se
lected Defense Communications 
Agency-managed terminals. The 
Air Force Satellite Test Center at 
Sunnyvale, Calif., which presently 
controls DSCS II communications 
systems , will continue to provide 
control for the satellites' other sys
tems and maintenance of proper or
bit characteristics. 

Fleet Satellite Communications 
System (FLTSATCOM) 

Another part of the Air Force 
worldwide satellite communica
tions system is the Navy's FLTSAT
COM. The Air Force Space Divi
sion acquired the space segment of 
the system for the Navy and, 
through the Air Force Satellite Con
trol Facility, provides the ground 
command necessary to keep 
FLTSATCOM's five satellites with
in one degree of their operational 
longitude in a 22,250-nautical-mile 
geosynchronous equatorial orbit. 

FLTSATCOM's first satellite, 
weighing more than 4,000 pounds, 
was launched from Cape Canaveral 

AFS, Fla., on an Atlas-Centaur 
booster in February 1978. The last 
attained orbit on August 6 of last 
year. Each satellite has twenty
three communications channels: 
Ten are allocated to the Navy for 
command of its air, ground, and sea 
forces; twelve are dedicated to the 
Air Force as part of the AFSAT
COM system for worldwide com
mand and control of nuclear-capa-
ble forces; and one is reserved for 
the National Command Authorities. "' 

Each satellite has a solid-fuel apo
gee kick motor, used to drive the 
satellite from its elliptical transfer 
orbit into its operational orbit, and 
hydrazine jets for maneuvering in 
space. The satellites are three-axis 
stabilized, allowing their fixed an- " 
tennas to always point at the earth. 
Each of the eight-foot-diameter, 
four-foot-high vehicles is designed 
to have a five-year life span. 

The Defense Meteorological 
Satellite Program (DMSP) 

The DMSP provides information 
from space-based sensors to Air 
Force, Navy, and other federal 
government weather forecasters 
throughout the world. The space 
segment of the program normally 
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uses two satellites in sun-syn
chronous, near-polar orbits of 450 
nautical miles. These satellites com
plete an earth orbit in 101 minutes
allowing each satellite to survey the 
entire globe in about twelve hours. 

The satellites now being used are 
known as Block 5D-l satellites. 
Each scans a 1,600-nautical~mile
wide area. The I, I 31-pound satel
lites have an Operational Linescan 
System, which uses a radiometer to 
provide visual and infrared imagery 
at either 0.3 or I .5 nautical mile res
olution. This data is used by fore
casters to analyze cloud formations 
in a wide range of military require
ments. In addition, the satellites 
take infrared and microwave sound
ings at various altitudes to provide 
temperature and moisture measure
ments at various points within the 
atmosphere. Also, some satellites 
are equipped with precipitating 
colcoctron sp.:ctromctc1·s to provide 
data necessary in forecasting the lo
cation and intensity of the aurora in 
the northern hemisphere-useful 
for military radar and long-range 
ground communications. 

Essentially, the DMSP satellites 
provide data to two command read
out locations operated by the Stra
tegic Air Command's 4000th Aero
space Applications Group, as well 
as to Air Weather Service units with 
fixed or mobile equipment and 
Navy shipborne terminals. The 
command readout stations at Fair
chi Id AFB, Wash., and Loring 
AFB, Me., feed the DMSP-pro
vided data to the Air Force's Global 
Weather Center at Offutt AFB, 
Neb., and the Navy Fleet Numeri
cal Oceanography Center. 

The DMSP program is scheduled 
to begin using a new satellite, the 
Block 5D-2. In fact, Space Division 
recently received the first Block 
5D-2 satellite and is now conducting 
prelaunch tests and preparations. 

NATO Integrated 
Communications System (ICS) 

The NATO ICS is a three-satellite 
communications network built and 
launched under the management of 
the Space Division. The Phase III 
system, now in operation, consists 
of three satellites launched between 
April 1976 and November 1978. 
These three satellites were launched 
aboard NASA Delta space boosters 
from Cape Canaveral into geo-
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Defense Meteorological Satellites are in sun-synchronous, near-polar orbits of 450 
nautical miles, in which they circle the globe once every 101 minutes. Completing a 
survey of the entire planet in about twelve hours, the DMSP satellites transmit photos 
to military ground stations and ships around the world. 

synchronous orbits of 23,300 nauti
cal miles above the Atlantic Ocean. 
In addition to serving NATO's com
munications needs, the second 
NATO ICS satellite supports the 
US Defense Satellite Communica
tions System. 

Each of the NATO ICS satellites 
is spin-stabilized at ninety rpm, 
with a hydrazine reaction control 
system, and incorporates a "de
spun" antenna platform with three 
horn antennas: one narrow-beam, 
one wide-beam, and one common 
receiver. An electric motor drive 
keeps the three antennas pointed at 
the proper earth locations. The 
NATO ICS offers three communica
tions channels, an X-band beacon 
for identification and acquisition by 

ground control stations, and on
board S-band receivers for satellite 
command and control. 

A fourth NATO ICS satellite has 
been ordered, with an option on a 
fifth, which should extend system 
life into the late I 980s. 

The Air Force satellite communi
cations program is already operat
ing in support of operational com
manders from all services. The 
development work now going on 
will go far to improve the system 
further. And others are planned, 
like the use of Laser Communica
tions (LASERCOM) with satel
lites-but that's well into the future 
and only preliminary testing of 
LASERCOM for satellite capabili
ties is expected in the 1980s. ■ 
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PRIDE and accomplishment are 
the words that best describe the 

thrust of the US Air Force space 
program. Characterized by dynam
ic growth and state-of-the-art tech
nology and development, the pro
gram ranges from meteorology and 
surveillance to command control 
and communications activity vital 
to national security. While past 
efforts focused on unmanned satel
lite operations, the Air Force to
day is actively engaged in manned 
spaceflight operations. Spurred by 
success and the promise of the 
Space Shuttle, the Air Force com
mitment to manned spaceflight is 
amply evidenced by the service's 
Manned Spaceflight Support Group 
(MSFSG) at NASA's Lyndon B. 
Johnson Space Center in Houston, 
Tex. 

The Space Shuttle, with its enor
mous potential, bridges the gap be
tween NASA's responsibility for 
space research and the Defense De
partment's congressional mandate 
of responsibility for space activities 
peculiar to or primarily associated 
with the development of weapon 
systems, military operations, or the 
defense of the United States. 

The Space Shuttle captured the 
interest of the Department of De
fense as it offers increased capabili
ty in space, including greater mis
sion flexibility, an ability to accom
plish military space activity on a 
rouline basis, and lower payload 
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USAF IN SPICE 
Man has been using space regularly for just a quarter-century; yet, by 
now, exploitation of space is commonplace. Knowing that, it is useful to 
reflect on the many people of the US Air Force, past and 
present, who are ... 

BY CAPT. ALBERT V. CHAPMAN Ill, USAF 

life-cycle costs through recovery 
and reuse. 

As the Department of Defense ex
ecutive agent for Space Shuttle mat
ters, the Air Force entered an agree
ment with NASA in February 1970, 
ensuring that the Space Transporta
tion System (STS) would provide 
maximum utility to both military 
and civilian users at lower operating 
costs than the then-present space 
launch systems. 

Military Personnel at JSC 
The Johnson Space Center (JSC), 

with more than 100 buildings lo
cated twenty-five miles southeast of 
Houston, is the NASA center re
sponsible for design, development, 
and testing of all manned spacecraft 
and associated systems required for 
manned spaceflight. It is also home 
of program management responsi
bility for the Space Shuttle pro
gram, and employs more than 3,600 

engineers, technicians, managers, 
and support personnel-in addition 
to another 6,000 contractor person
nel who work at or near the Center. 
Military people have also been as
signed there since the early days of 
JSC's operation. 

Military officers have formed the 
backbone manpower pool for astro
naut crews. In addition, another cat
egory of military people has worked 
at the Johnson Space Center. Under 
the auspices of the Detailee Pro
gram, these Air Force members doff 
their uniforms and are on loan to 
NASA to help meet various require
ments for engineering and technical 
support. On completion of their 
tours with NASA, these individuals 
are reassigned to military units. 

The visibility of Air Force per
sonnel in manned spaceflight opera
tions at JSC increased on June I, 
1979, with the establishment of the 
Manned Spaceflight Support Group 
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IP.ft, ?rl I t ,ln.~iP. A. Ballato, a recent 
USAF Academy graduate, is a Shuttle 
flight controller for on-board naviaatinn 
systems. Her area of technical 
knowledge will be used extensively in 
Shuttle rendezvous and docking 
maneuvers. Below, Maj. Harold L. 
Hardwick, Jr., is one of the initial cadre 
of DoD Space Shuttle flight controllers. 
He is a guidance, navigation, and 
control system engineer. He is flanked 
by Greg Hite (left foreground) and 
James Webb, NASA co-workers. (Photos 
by Capt. A. \I. Chapman, USAF, printed 
courtesy NASA) 

(MSFSG) under AFSC's Space Di
vision Commander, Lt. Gen. Rich
ard Henry. 

Emphasis on direct participation 
by MSFSG members in the Shuttle 
effort with increased focus·on ac
tive involvement in operation of 
manned spaceflight cast the organi
zation, unlike its predecessors, into 
the limelight of manned space af
fairs. Now aligned under SD's Dep
uty Commander for Space Opera
tions, MSFSG is directed to devel
op the capability to plan and con
duct DoD Space Transportation 
System (STS) missions. USAF per
sonnel train at JSC in order to sup
port the command and control of 
DoD STS missions directly. Fur
thermore, MSFSG obtains STS ser
vices for STS/payload integration 
and payload mission support and 
oversees the implementation of se
cure DoD missions at JSC. The unit 
also manages the acquisition phase 
of the Shuttle Operations and Plan-
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In NASA's training division, Capt. Eugene H. Powell (standing) and Maj. Charles W. 
Shaw, both former USAF missileers, are being trained as Shuttle mission simulator 
operators and instructors. 

• ning Complex (SOPC) portion of the 
Consolidated Space Operations 
Center, including the transition of 
DoD personnel from JSC to the 
SOPC. 

MSFSG Cadre 
Charged with the training of Air 

Force people to command and con
trol Space Shuttle flights carrying 
both national defense and civilian 
cargo, one of the first major efforts 
of the new MSFSG organization 
was creating a cadre of officers to 
form the nucleus of Air Force 
manned spaceflight expertise. 

Rigorous screening of numerous 
military records and resumes by 
USAF and NASA officials at JSC 
produced the best possible com
bination of experience, ability, and 
potential to form the first uniformed 
team of manned spaceflight officers. 
One by one, in close concert with 
the Manpower and Personnel Cen
ter at Randolph AFB, Tex., re
quests went out to selected indi
viduals across the nation and over
seas. People with distinguished rec
ords of distinctive accomplishments 
continued to augment the unit as 
time rolled on, and each new suc
cessive MSFSG member began to 
accept a critical role in the success 

of the Air Force's manned space
flight mission. 

As the Department of Defense 
commitment to space activities be
came evident by the growing Air 
Force presence at the Johnson 
Space Center, it was reaffirmed by 
such high-ranking military and civil
ian government officials as Lt. Gen. 
Jerome F. O'Malley, Deputy Chief 
of Staff, Plans and Operations: 
"The Air Force is gearing up for the 
exploration of space over the next 
few years .... It's time to get the 
operators more involved with space 
activities .... We are entering a 
new era of space operations, and 
must recognize that space is no 
longer an R&D environment only, 
but an operational medium as 
well." 

After describing the need for 
space capabilities and the impor
tance of field commanders having 
confidence in the capabilities of 
space systems, General O'Malley 
told the MSFSG audience: "The Air 
Force made a conscious effort to 
staff your organization with select, 
eager people who possess a variety 
of skills that will contribute both to 
the job we have here at the Johnson 
Space Center and the future job at 
the Air Force Control Center in Col-
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orado Springs. . . . Where we go 
will largely be determined from the 
fruit of your labor." 

Air Force cadre personnel as
signed to MSFSG simultaneously 
receive specialized training and per
form mission-essential duties in 
four distinct areas; Flight Planning, 
Flight Readiness, Flight Control, 
and Control Center Operations and 
Maintenance. These Air Force peo
ple have been carefully assigned to 
key positions in the NASA work 
centers where they will acquire the 
knowledge and skill needed to carry 
out the standing order: "Prepare for 
the eventual command and control 
of DoD Shuttle flights from a Con
solidated Space Operations Cen
ter." 

Flight Planning 
In the Flight Planning area, of

ficers design all aspects of Shuttle 
flight; planning can begin three to 
five years before a given Shuttle 
flight ever leaves earth. Initially, so
phisticated computer programs, 
part of JSC's Mission Planning and 
Analysis Division, facilitate flight 
planning to the finest detail, and are 
refined constantly to achieve max
imum performance. Based on re
quirements levied by various mili
tary and civilian program offices, 
flight planners design the entire 
launch trajectory, orbital opera
tions, Orbiter reentry, and landing. 
They determine how much fuel, 
water, electrical power, and support 
equipment will be required on a 
Shuttle mission that could range 
anywhere from a couple of days to a 
number of weeks. Air Force mission 
planners are involved in developing 
and maintaining the flight design 
system, selecting a best liftoff time 
and flight trajectory, determining 
how to integrate payloads correctly, 
and designing proper navigation 
tools. Other Flight Planning duties 
include analysis of propulsive and 
nonpropulsive consumables, orbital 
maneuvering, landing procedures, 
and real-time support to the Mission 
Control Center during flight. 

Flight Readiness 
Air Force members are also as

signed to NASA's Training Divi
sion-responsible for that part of 
the Shuttle mission known as Flight 
Readiness. There, military people 
are learning the complexities of as-
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2d Lt. Harold E. Bullock is a computer science officer and flight planner working in 
Space Shuttle software development. Here he explains a new space navigation 
computer capability to NASA branch chief Elrick McHenry. (NASA photo) 

tronaut and flight controller training 
for various Space Shuttle missions. 
This office provides instructors and 
training for two purposes: mission
specific training for Shuttle crews 
(astronauts and mission specialists), 
and specific flight training for the 
flight controllers who man consoles 
in the Mission Control Center. 

In addition to participating ac
tively in the training of Space Shut
tle astronaut crews and mission 
control flight control teams, Flight 
Readiness personnel parallel the 
real-time activity of flight control
lers-working closely with experi
enced engineers and controllers to 
analyze and solve actual mission 
flight deviations. 

Simulation Control Area (SCA) 
teams and their respective opera
tors configure the Shuttle Mission 
Simulator to duplicate conditions 
experienced in flight in order to 
evaluate proposed workarounds or 
fixes for inflight anomalies. This al
lows them to create or recreate, and 
solve, during flight, unexpected 
problems with the Shuttle. Other 
functions typically performed by 
Flight Readiness personnel include 
flight data file management, crew 
activity and planning and schedul
ing, and determination of Shuttle 

Orbiter attitude and pointing proce
dures. 

Flight Control 
The third category of MSFSG 

members is assigned to Flight Con
trol. Here, officers are learning real
time conduct of Space Shuttle mis
sions. After receiving intensive aca
demic training in one of dozens of 
specialized Orbiter systems and op
erating procedures, and following 
many hours of intensive integrated 
simulations involving the flight con
troller team and the astronaut crew, 
they are assigned to specific console 
positions and certified for flight. 

They actively command and con
trol Space Shuttle flights and asso
ciated payload activity-constantly 
monitoring, analyzing, and correct
ing discrepancies in the scores of 
Shuttle subsystems. They continu
ously refine specialized procedures 
in guidance, navigation, and con
trol; propulsion systems; computer 
commanding; communications; , 
thermal systems; flight computers; 
auxiliary power units; flight dynam
ics activity; landing support opera
tions; and operations and payload 
integration activities . After all pre
mission planning and training has 
been accomplished, the actual flight 
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is controlled from the Mission Con
trol Center consoles of these Flight 
Control team members. 

Control Center Operations 
and Maintenance 
, The fourth area where USAF 
cadre members are assigned is the 
Ground Data Systems Division 
((H)SD). These Air Force people 
are being qualified in Mission Con
trol Center operation and mainte
nance functions. They are responsi
ble for the proper configuration and 
readiness of a worldwide network of 
satellite tracking stations to acquire 
orbital Shuttle voice and telemetry 
data and route it to JSC. 

Once telemetry data is delivered 
to the Mission Control Center in 
Houston, GDSD personnel break it 
down and distribute it in a usable 
format to facilitate interpretation by 
the Flight Control team and various 
payload and subsystem users. This 
is critical for the success of real
time command and control of Shut
tle flight activity. In addition, 
GDSD personnel provide overall 
management of the myriad equip
ment, consoles, displays, and ana
lytical devices found throughout the 
Mission Control Center complex. 

Accomplishments 
MSFSG members are assigned 

throughout the NASA organization 
with mission-essential duties at 

Captain Chapman is one of the 
original thirteen officers selected to 
enter training at the NASA Johnson 
Space Center in 1980 as DoD's first 
cadre of Space Shuttle flight 
controllers. He supported STS-1 and 
-2 from the Mission Control Center as 
Orbit Team Landing Support Officer, 
and was then advanced to duties as 
Operations Integration Officer. From a 
career Air Force family, Captain 
Chapman entered the Air Force in 
1971 as an Electronic Intelligence 
Operations Specialist. After a tour in 
West Berlin, he received an 
appointment under the Airman 
Scholarship and Commissioning 
Program, and completed his B.S. 
degree at Brigham Young University, 
where he was commissioned a 
distinguished graduate of the Air 
Force ROTC. He subsequently earned 
an M.S. degree in Systems 
Management from the University of 
Southern California, and was 
tendered a Regular commission. 
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Capt. Robert W. Harris is an instrumentation engineer flight controller. During flight, 
he controls Orbiter communication subsystem functions. One of the initial cadre 
assigned to MSFSG in 1980, he has a background as an Air Force communications 
officer that helped him blend rapidly into Shuttle mission control activity. 

JSC . As their ranks swelled in 1981, 
responsibility multiplied as well, 
with nearly two dozen cadre mem
bers advancing through the last of 
an extensive and comprehensive se
ries of activities culminating in qual
ification for STS-1 certification as 
members of the Houston Mission 
Control Space Shuttle Team. 

Cadre members were tenaciously 
pressing on with critical last-minute 
accommodations in the NASA Mis
sion Planning and Analysis Divi
sion, while MSFSG members in the 
Training Division were found per
forming duties as Shuttle Mission 

Simulator operators, Shuttle Flight 
Operations Systems Instructors, 
and Flight Data File Managers. 
Meanwhile, the first Department of 
Defense Space Shuttle Flight Con
trollers and GDSD pe,sonnel put 
checklists through review after re
view and refined procedures in the 
final stages of finetuning for flight. 
Despite their varied disciplines, 
controllers meshed smoothly with 
their respective teams. 

twenty MSFSG cadre officers 
supported the 1981 maiden flight of 
the Shuttle at Houston's Mission 
Control Center. One provided de-
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tailed spaceflight meteorology sta
tus, another worked the timing 
problem that delayed initial count
down. One coordinated landing site 
support status while another recom
mended adjustments to Orbiter cab
in temperatures. One arranged real
time Orbiter telephone links with 
the White House while another 
commanded the TV cameras 
aboard the Shuttle. One calculated 
orbital adjustment burns and an
other kept the simulators standing 
by to proof solutions in case of an 
emergency. STS-1 proved to be the 
great success our nation has long 
awaited, and in recognition for their 
outstanding achievement in helping 
bring about that success, the twenty 
cadre members we-re personally 
decorated by SD Commander Gen
eral Henry with the Air Force Com
mendation Medal. 

The second flight, STS-2, pro
vided even more adventure for 
more USAF members, giving them 
ample opportunity to exercise their 
expertise and apply new concepts 
as they sought solutions to the 
many-faceted trials that are a natu
ral by-product of spacecraft test 
flights. Cadre members were inten
sively involved in the in-flight re
planning procedures required by 
the STS-2 fuel-cell malfunction
ensuring that ninety percent of the 
original mission objectives were 
still met. 

JSC personnel recognize their Air 
Force colleagues as valuable assets 
to the STS program. They have un
dergone rigorous training and dem
onstrated their knowledge time and 
again in complex mission simula
tions, briefings, and actual space
flight. 

Secure Operations 
MSFSG's mission goes beyond 

the STS flight test program. An ear
ly issue that faced planners develop
ing Air Force Space Operations 
concepts and capabilities was 
whether DoD should develop an in
dependent capability for conduct
ing Shuttle flights or continue to use 
NASA's JSC. Following years of 
study, it has been decided to modify 
NASA JSC facilities for DoD ac
tivity and operate in a controlled or 
secure mode for support of DoD 
missions, called Controlled Mode 
Operations, until a separate DoD
operated Shuttle Operations and 
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Planning Complex (SOPC) is avail
able. 

The SOPC is currently planned 
for collocation with the Satellite Op
erations Center, within a Consoli
dated Space Operations Center 
(CSOC), which Secretary of the Air 
Force Verne Orr recently disclosed 
will be built in Colorado Springs 
during the mid- to Iate-1980s. In
cluded in the CSOC will be a dedi
cated centralized DoD Shuttle Mis
sion Command and Control and 
Payload Operations Specialist 
Training Facility, as well as the Sat
ellite Operations Center. The CSOC 
will provide the management and 
control needed for DoD Shuttle 
missions and the increased work 
load of the '80s-meeting DoD re
quirements for launch and orbital 
control in the Space Shuttle era with 
Shuttle operations and planning ca
pabilities for launch activities and 
satellite control functions used in 
conducting DoD spacecraft on
orbit operations. 

Controlled Mode at JSC 
Meanwhile, at JSC, members of 

the MSFSG have been engaged in 
JSC Controlled Mode implementa
tions. Measures are being initiated 
to assure protection of information 
and resources at JSC for DoD ac
tivities on Shuttle flights. These in
clude modifications to protect vari
ous computer systems consistent 
with NASA requirements, as well 
as facility modifications, such as 
tourist entrances at the NASA Mis
sion Control Center and Shuttle 
Mission Simulator to permit con
tinued public viewing of JSC re
sources. 

In addition, Mission Control Cen
ter construction modifications for 
the Flight Control Room and Sup
port Rooms to facilitate DoD opera
tions were begun in 1981. Mean
while, other systems and hardware 
for the Controlled Mode are being 
installed, tested, certified, and 
made ready for the first DoD Shut
tle mission. All subsystems are 
scheduled for completion by July 
1983. 

SOPC Activity 
MSFSG personnel are also devel

oping concepts for manning and 
equipping the proposed CSOC. The 
MSFSG Flight Support and Train
ing Directorate determined that 

more than 900 military and civilian 
specialists must be trained to op
erate the SOPC portion of the 
CSOC. In-depth studies helped de
termine the types and numbers of 
positions to be filled, technical 
skills to be acquired, and the best 
procedure for identifying and train
ing manpower resources. 

Members of the MSFSG SOPC 
Project Office have been coordinat
ing closely with NASA to define re
quirements and system configura
tions for the SOPC portion of the 
Consolidated Space Operations 
Center. After completing initial 
studies at the functional level , de
tailed follow-up studies will be initi
ated to define specific equipment 
designs needed to bring the SOPC 
on line. 

Payload Integration and ~ 
Mission Ops 

A final group of MSFSG mem
bers continues to perform one of the 
earliest functions assigned the de
tachment. Payload integration and 
mission support directorate person
nel have influenced the very design 
of the Shuttle and now work to as
sure Shuttle compatibility with 
DoD payloads. These MSFSG 
payload integration engineers, mis
sion support officers, and system 
safety people make sure Air Force 
needs are met at each stage of Shut
tle development. They are the Air 
Force's day-to-day link with NASA 
during the years it takes to prepare a 
DoD mission for Shuttle flight. In 
addition, they support the Space Di
vision Deputy Commander for 
Space Operations in defining the 
role and responsibilities of future 
DoD mission directors. 

With new Shuttles con tin uing 
down the assembly line , four-mem
ber crews and end-of-mission land
ings at the Kennedy Space Center 
only months away, and with the offi
cial announcement about the Con
solidated Space Operations Center 
in Colorado Springs and the reorga
nization of the USAF Space Opera
tions career field and forecasts of its 
doubling in size in the next few , 
years, one thing is clear: Air Force 
space operations are taking on new 
importance. The Manned Space
flight Support Group in Houston 
will have a direct impact on the 
course of events yet to follow in this 
most exciting arena. ■ 
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A totally integrated VOR/LOC/GS and 10-waypoint RNAV computer system, 252-channel TACAN system and a Slaved Horizontal Situation Indicator. 

ItS time to break a military tradition. 
Traditionally, you've always ordered mil spec avionics 
for all your aircraft. 

But new mil spec avionics are expensive. And, 
the systems you're already operating may be obsolete 
as well. 

Clearly, mil spec hardware may not be the most 
efficient way of equipping all your aircraft. 

Especially tbose that won't even be operating in a 
mil spec environment. 

It's time to break with the past and give these 
aircraft their avionics of the future. 

Avionics by King Radio. 
Commercial off-the-shelf avionics that meet all sys

tem requirements for military training and utility aircraft. 
Digital systems with reduced size, weight and cost. 

Avionics so cost effeclive, the U.S. Army selected 
them for its U-21.and U-8 transports. And the Navy 
for ilS TH- 5 7 A helicopters. 

Technically advanced avionics. In a full line, irom 
new VHF and HF/SSB communications equipment, 
to a totally integrated TACAN/RNAV system. 

And the world's only commercial transponder 
with an emergency squawk capability. 

The future of non-combat military avionics is in 
your hands. You've only to break with the past to get 
it into your aircraft. Write or call Dan Rodgers, Spe
cial Programs Deparlment, King Radio Corporation, 
400 North Rogers Road, Olathe, ....,, $ .-
Kansas 66062. (800) 255-6243. KING 
Telex: WUD (OJ 4-2299. 



Although the Warsaw Pact and its forces may ap
pear to be a formidable, monolithic war machine, 
when faced with a situation other than invading 
Western Europe, the Pact may be less than the sum 

of its parts. 

WARSAW PACT: 

JUGGERNAUT 
OR 

PAPER TIGER? 

BY CAPT. STEVE F. KIME, USN 

THE danger to Western Europe is clear to anyone who 
bothers to count the forces arrayed against it. Be

cause of this , there is a tendency in the West to become 
preoccupied with NATO cohesiveness. Sometimes it 
appears as if political and economic differences and 
cumbersome decision-making processes render NATO 
impotent in the presence of an enemy coalition that is 
better organized and strongly. united. This is, of course, 
not entirely true. The truth is that, while NATO has its 
problems, it remains a formidable alliance. Is the War
saw Pact, in fact, as strong an alliance as NATO? The 
answer seems to depend on the nature of the conflict in 
which the two alliances might engage. 

In both NATO and the Warsaw Petet there is an inter
continental nuclear superpower. The US has served as 
the conventional catalyst and the nuclear bulwark of 
NATO, while the USSR provides the bulk of conven
tional military power in Eastern Europe and all of the 
nuclear striking power. The political and doctrinal roles 
of the two superpowers in their respective alliances are 
also quite different; the US is a senior partner, but the 
USSR thoroughly dominates the Warsaw Pact. This 
domination undoubtedly yields coherence and strength 
but, hidden behind the peacetime facade of the Soviet 
monolith, there may also be fragility and weakness. In 
the past, the diversity and flabbiness of democracies 
have been converted into awesome strength in conflict, 
while the opposite has happened to their totalitarian 
attackers. In spite of appearances in peacetime, NATO 
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may be better able to conduct coalition warfare than the 
Warsaw Pact. 

Doctrine and Geopolitics 
The US contribution to NATO does not always yield 

support for US policies. We can't dictate the levels of 
military budgets in NATO or always have our way in 
matters ofreadiness and force posture. We are, after all, 
a long distance from Europe. History, economics, poli
tics, and the global relevance of intercontinental nuclear 
power all make the US somewhat "European," but ge
ography does not. Soviet power, buttressed by Soviet 
doctrine, permeates the neighbors of the Soviet Union 
on the Eurasian land mass. Thus, there is a fundamental 
geopolitical asymmetry in the relationships between the 
two superpowers and their respective military alliances. 
The fact that the US is in important respects an "artifi
cial" European power has long plagued NATO strategy. 
There are also doctrinal implications of the other super
power's position astride the Eurasian land mass. 

The Warsaw Petet serves both peacetime and wartime 
purposes and answers Soviet security concerns in both 
offensive and defensive ways. Eastern Europe is a vital 
economic, political, and territorial buffer zone for a 
Russia that has historically sought to insulate itself from 
Western ideas and Western power. It is, at the same time, 
the launching pad for a crushing offensive against the 
West if war should break out. 

In peacetime, or at least in times short ofa major East
West conflict, Soviet military power is the key ingredient 
in a Soviet formula for dominating East European af
fairs. The Warsaw P'act's personnel, decision-making 
machinery, and force dispositions are used by the Soviet 
leadership to manage East Europe's political, economic, 
and social intercourse with both East and West. 

In a war with the West, Soviet doctrine seeks to win 
by carrying the battle swiftly and decisively to the en
emy. Familiar Soviet doctrinal tenets such as surprise, 
high mobility, and mass dictate the disposition of force 
at the periphery of the Soviet empire. There would be no 
time to cope with reluctant allies: their forces must be so 
integrated and disposed that their only viable option in a 
major East-West war would be to move westward and, 
like the USSR, spare their own homelands as much as 
possible from the brunt of battle. In both peacetime and 
war, Soviet leaders have judged that the best Warsaw 
Petet doctrine and posture are based on the principle that 
"the best defense is a good offense." 

Doctrine and Reliability 
The Soviets also do not always get their way. Some

times Soviet leaders must tolerate a significant degree of 
deviation, and occasionally they suffer outright inso
lence, but raw Soviet power is kept close by in case it is 
necessary to enforce Soviet will over deviant Petet mem
bers. It is notjust NATO that keeps Soviet divisions at 
the ready in Eastern Europe. 

The Warsaw Pact does not exist merely to oppose 
NATO. It is a necessary instrument of Soviet control in 
Eastern Europe. Soviet forces on the territories of Petet 
states are, in one sense, like MVD troops in the Soviet 
Union itself. It should be no surprise that a country that 
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maintains hundreds of thousands of internal troops to 
control its own population would take care to maintain 
the capacity to control the peoples of a vital buffer area. 

It is not sufficient to ask whether East European 
populations and armies are "loyal" to the USSR, or 
even whether they would be reliable in conflict. Anyone 
familiar with East European politics knows that histor
ical enmities, cultural differences, and the simple urges 
for freedom of expression militate against loyalty be
tween states and between nationalities . True loyalty to 
the USSR could not be a realistic hope for the Soviet 
leadership, except perhaps from the traditionally pro
Russian Bulga rians. However, predictabili ty of behav
ior, or reliability in a given combat situation, is a differ
ent thing than loyalty. Power and circumstances, or the 
"correlation of forces" at a given time, can critically 
affect reliability. 

We cannot know how reliable the Warsaw Pact would 
be in war. Of perhaps greater importance is that the 
Soviet leadership cannot judge the Pact's reliability with 
any certainty either. They must consider the facts of 
peacetime relationships and the ability of the USSR to 
predetermine wartime events and attitudes through mili
tary doctrine and posture before arriving at any judg
ment of Pact cohesion in conflict. The loyalty of Poles, 
East Germans, Hungarians and Czechs-not to mention 
Ukrainians, the Baltic peoples, and others-might well 
depend on circumstances that evolve on the battlefield, 
and where the battlefield is. 

Where Is the Battlefield? 
History has shown that Soviet troops will intervene in 

East European affairs when the security of the Soviet 
Union or the survival of single-party rule are threatened. 
So far they have prevailed easily, but so far the as
sistance of "fraternal" troops has not been absolutely 
necessary and Soviet troops have not had significant 
resistance from members of East European armed 
forces. 

This is not just because the Soviets have been lucky. 
Luck is the residue of design. Having forces in place and 
being willing to act decisively when negotiations and 
cajolery fail have helped. But the Soviet leadership has 
good reasons for fearing that Soviet troops could be 
faced with massive, possibly unmanageable , resistance 
in some future intervention. 

East European officer corps are thoroughly indoctri
nated in Soviet concepts and doctrine and are highly 
integrated into a political and military command ap
proved and nurtured by the Soviet Union, but they 
cannot be counted on as reliable partners in Soviet 
invasions of their homelands. Even if they could be 
trusted, it would be reckless for a Soviet leadership to 
expect the conscripted troops of invaded nations to fire 
upon their qrothers and sisters. If the battlefield is in 
Eastern Europe, Soviet soldiers might have to fight 
alone. There is no Warsaw Pact "doctrine" for inter
necine conflict in Eastern Europe. It would not be politi
cally or militarily feasible to have such a doctrine. 

If ever the USSR chooses, for example, to invade 
Poland, it must do so outside the parameters of Warsaw 
Pact military doctrine, because that doctrine envisions 
only a coordinated, massive offensive toward a bat-
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tlefield in Western Europe. Soviet decision-makers 
know that, if they invade Poland, Warsaw Pact doctrine ~ 
and capabilities enter a state of suspended animation. 
Soviet military power could probably prevail on any 
battlefield inside the "alliance," but the price in terms of 
Soviet ability to cope with major East-West conflict 
could be enormous. 

A No-Option Environment 
Soviet leaders probably could not whip up East Euro

pean enthusiasm for a premeditated, unprovoked attack 
on the West. They would surely be unenthusiastic about 
volunteering their homelands as the transit zone and 
potential battlefield in the service of Soviet expansion
ism. Given a choice, East Europeans would most likely 
choose not to fight, or might choose to fight the Rus
sians. ·Soviet strategists are aware of these facts of life 
and understand that their problem is to structure the 
politico-military environment in such a way that no real 
choice is left to non-Soviet Warsaw Pact nations . 

Soviet military doctrine and force dispositions in East 
Europe call fo0r a massive, rapid offensive onto West , 
European terrain. This doctrine and posture makes 
sense in the light of Russian and Soviet history, justifies 
forces for dominating Eastern Europe in peacetime, 
and, perhaps most important of all, serves to ensure the 
reliability of non-Soviet Warsaw Pact forces in a major 
war with NATO. Poles, East Germans, Hungarians, and , 
Czechs have no real alternative to at least going through 
the motions of supporting the Soviet-led offensive west
ward. 

Twenty Soviet divisions in East Germany, two in Po
land, four in Hungary, and five in Czechoslovakia, 
backed up by awesome support from Soviet territory 
and controlled by a highly integrated command and 
control system in the hands of the Soviet high command, 
would create a no-option military environment for non
Soviet Warsaw Pact forces. They would be sucked into 
the "slipstream" of a massive military machine gather
ing momentum as it moved westward. So long as that 
machine worked, East Europeans would be put in a 
position where they would be serving their country ill if 
they did not go along. 

But it is not only Eastern Europeans whose options 
are limited by Warsaw Pact doctrine and posture. The 
USSR itself is a prisoner of its policies. Indeed, a highly 
coordinated, massive offensive westward may be the 
only viable strategy for the Soviet Union to use against 
the West. There is a "house of cards" aspect to Soviet 
strategy for war against NATO. What if the massive 
military machine does not work? What if it works ini-

Captain Kime is Associate Dean of Faculty at the National 
War College, and also Director of Soviet Studies and 
Director of Elective Studies there. He began his Navy 
career in submarines, then completed master's and Ph.D. 
degrees at Harvard. He has served as an attache in the 
Soviet Union , and on the Defense Intelligence Agency 
staff He will return to Russia early next year as the US 
Naval Attache. The opinions and conclusions presented in 
this article are solely Captain Kime's, and do not 
necessarily represent the views of the National War 
College or the Department of Defense. 
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tially but bogs down in an unexpectedly long and slow 
ground campaign or in the chaos of a nuclear battlefield? 
It may be that, while a Warsaw Pact offensive on the 
ground into Western Europe has high prospects for suc
cess, any failure would be absolutely cataclysmic for the 
Soviet Union. The margin for error is probably very 
small. 

While it is probably true that East Europeans will 
have little choice but to join a successful westward 
drive, there would be much less reason for them to 
maintain support for a stalled Soviet military machine. 
Soviet military doctrine and posture are designed to 
eliminate choice for non-Soviet Warsaw Pact forces, but 
a stalled offensive would present options for disrupting 
rather than supporting the offensive. It would be tempt
ing for national patriots in East Europe to seize the 
opportunity to rid themselves of the Soviet yoke. 

These considerations generate disturbing characteris
tics for Soviet military doctrine. Not only do we find the 
familiar Soviet preferences for surprise and massive 
forces, we find plans for an offensive that cannot afford 
to shift to defense. We are faced with a potential enemy 
who can escalate to wider conflict but cannot retreat 
and may even have problems de-escalating. Even in the 
initial phases of East-West conflict, our opponent may 
have no viable lower-level options. 

Conclusion 
The Warsaw Pact is extremely well-organized and 

equipped to carry out a massive offensive against 
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NATO. The problem for Warsaw Pact strategists (i.e., 
the Soviet High Command) is not the prospect of con
flict with NATO, awesome as that prospect is. That 
conflict can be prepared for. In a major East-West con
frontation, at least initially and during a successful of
fensive, Pact allies have little choice but to provide their 
share of the resources to carry out the provisions of the 
doctrine , and the Soviets easily dominate the planning 
and command structures. If it is an all-out war, NATO 
had better be prepared for the juggernaut. 

Soviet leaders and strategists can take little comfort in 
this positive assessment of the Warsaw Pact, because it 
applies only in peacetime and during the successful 
conduct of a major war that the Soviet Union would 
surely rather avoid. For all its power and apparent unity 
of purpose in peacetime, the Warsaw Pact is a fragile, 
brittle alliance . The USSR cannot count on much help 
from its allies in adversity, and might even find itself 
fighting erstwhile allies at the worst possible time-if 
NATO appears to be gaining the upper hand. 

In NATO, we always appear to be in some disarray. 
Our problems tend to be visible. In conflict our peace
time problems will probably not be very relevant , and 
they may simply go away. In peacetime, the Warsaw Pact 
presents a facade of unity and integration of forces, 
doctrine, and policy. But it is a unity rooted in uncon
tested Soviet power and suppression of national wills. 

In a crisis within the Pact, or if the juggernaut is 
stalled, NATO might discover that the Warsaw Pact is a 
paper tiger. ■ 
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II 

WESTERN morality and emotions suggest that the 
cataclysmic consequences of nuclear war make 

the very act of provoking such a war unthinkable. But in 
Moscow, nuclear war is seen as unthinkable only if it is 
unwinnable. It can be argued that US failure to develop 
the forces, capabilities, and national will needed to con
vince the Soviet Union of the impossibility of "win
ning"-however the occupants of the Kremlin may de
fine that term-creates deterrence in only one direction, 
toward US self-deterrence, while providing the USSR 
with the incentive to think the unthinkable . 

There is, of course, no sound substitute for effective 
deterrence of strategic nuclear war, whether viewed 
from a purely moral or purely military perspective, for 
all-out nuclear war between the superpowers is likely to 
result in only a relative, technical distinction between 
winner and loser. That would be the ability of one super
power to recover and reconstitute its residual forces 
ahead of the antagonist and thereby achieve politico
military victory-albeit by a precariously narrow mar
gin. 

There is evidence also-at least in the theoretical 
world of nuclear war-gaming-that such a conflict could 
be terminated while still in a limited counterforce (con
fined to military targets) phase, if one side can demon
strate convincingly after an initial exchange that it is 
ahead of the other and that continuation would need
lessly worsen the loser's fate, without prospect of re
versing the outcome. While the chances for "limited" 
nuclear war between the superpowers may be tenuous at 
best, the makeup and growth of Soviet strategic forces
and the military doctrines that shape them-leave no 
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room to doubt that the USSR is allowing for such an 
eventuality, while at the same time building up the 
means to fight nuclear war flexibly, even on an all-out, 
protracted basis . . 

One of the most serious faults of US popular thinking 
on the adequacy of this country's strategic nuclear 
forces is the notion that their effectiveness can be 
gauged by the amount of awe they generate among West
ern theoreticians and homegrown peace movements. 
Unfortunately, the calculus of a credible US deterrent is 
framed in Moscow, not on American pulpits or cam
puses. As a consequence, the determination of what is 
not enough, what is enough, and what is overkill turns 
on sound military judgment amplified by keen psycho
analysis of Soviet decision-makers. 

One of the most puzzling elements of the nuclear 
equation is what role , if any, civil defense should play 
and, perhaps more fundamentally, if civil defense in a 
society lacking the docility and totalitarianism of Soviet 
Russia is even feasible. Since deterrence is at least as 
much a matter of Soviet perception of US capabilities as 
it is of the actual effectiveness of these capabilities, a 
second set of questions might hinge on whether the 
USSR would take seriously an energetic buildup of the 
US civil defense apparatus. 

Advocates of greater investments in civil defense
including high Administration officials-believe that 
millions of American lives can be saved in case of nu
clear war through stepped-up CD programs. Critics of 
this approach generally are inclined to treat CD as inef
fective in case of a broad nuclear attack on the US , but 
admit that such measures could reduce casualties signif-
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icantly in case of a counterforce attack by protecting the 
population in areas affec ted by nuclear fallout. 

The Soviet CD Program 
The Soviet Civil Defense Program, according to US 

inte lligence , devotes roughly twenty times the re-
ource -in terms of full-time personnel, facilities, and 

equipment-allocated by the US for this purpose. More 
than 15,000 blast-resistant shelters (not counting the 
Soviet subway system, which can double up as a CD 
facility) are known to exist and are thought to be suffi
cient to accommodate roughly 15,000,000 people. 

If a large-scale nuclear exchange were to occur in the 
mid-1980s, about ninety percent of the Soviet popula
tion compared to about forty percent of the US popula
tion would survive, according to a CIA estimate. About 
one-third of the US survivors would be injured or suffer 
radiation sickness. Obviously, estimates of this type 
depend on attack scenario and are rather hypothetical. 
US intelligence acknowledges that the peacetime effec
tiveness of the Soviet civil defense organization suffers 
at times from the reluctance of industrial officials to 
pare e entiaJ labor and other re ou rce and from fric

tion between CD official and the civil ian population. 
Under wartime conditions these bureaucratic inefficien
cies probably would be overcome by increased central
ization of authority, the CIA predicts. 

On the whole, US CD officials told Congress, "the 
Soviets' view of their civil defense organizational struc
ture is probably a favorable one- overall better than it 
was before the Soviet military assumed control of it in 
the early 1970s. The Soviet leaders' emphasis on civil 
defense also offers the potential to foster favorable pop
ular attitudes toward the Soviet system, to demonstrate 
the leadership's concern for the people, and to lend 
credibility to calls for vigilance against potential en
emies. Nearly every Soviet citizen receives civil defense 
instruction either in school or through training courses, 
lectures, and exercises at places of work. Public atti
tudes about surviving a nuclear war remain skeptical, 
however, and there is evidence that many people do not 
take the program seriously." 

While the US intelligence community remains uncer
tain about the effectiveness of Soviet civil defense, there 
is general agreement that it goes a long way toward 
improving the ability of the leadership, the essential 
work force, and the population at large- in that order of 
priority-to survive a nuclear war. At the same time , 
Soviet CD helps keep the economy going in wartime and 
enhances the USSR's chances of recovering from the 
effects of nuclear war. Soviet spending on civil defense 
is estimated at about $2 billion annually. 

Nuclear Weapons' Characteristics 
When a thermonuclear weapon of a given yield ex

plodes on or near the surface of the earth, the range of 
the immediate effects are fairly well defined, according 
to government studies. Within a certain radius from 
ground zero, destruction due to blast and shock, initial 
nuclear radiation, and thermal effects will be so great 
that survival of inhabitants in conventional structures is 
improbable. At considerably greater distances from 
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ground zero, the immediate effects will be weaker or 
nonexistent and the delayed effects , those a ocialed 
with the radioactivity present in the fallout, will pre
dominate. It is the phenomenon of radioactive fallout 
that introduces the greatest uncertainty into assess
ments of the casualties that would be expected to result 
from nuclear attacks on the United States. 

Radioactive contamination of the earth's surface by a 
nuclear blast occurs in two ways. One results from the 
generation of neutrons (subatomic particles that are le
thal in large doses), which are captured by the soil; the 
other is caused by fallout of radioactive particles from 
the cloud formed by the explosion. The amount of con
tamination and its distribution over the earth's surface 
are principally dependent on the energy yield of the 
explosion, the relative contributions of fission and fu-

If a large-scale nuclear 
exchange were to occur in 
the mid-1980s, about ninety 
percent of the Soviet 
population compared to 
about forty percent of the US 
population would survive ... 

sion to the yield, the height of burst, the nature of the 
surface over or on which the detonation occurs, and 
finally the meteorological conditions at the time of the 
explosion and shortly thereafter. For a given amount of 
fallout , the number of casualties that can be expected is 
determined primarily by the protection afforded the lo
cal populace against residual nuclear radiation. 

Thermonuclear weapons have two principal parts: a 
fission trigger (in fact , an atomic bomb) that initiates the 
fusion process, or burn, of the second, thermonuclear, 
part. The relative sizes of the two parts can be adjusted 
to achieve different results. The fi ssion segment is the 
principal cause of fallout. The term "clean" nuclear 
weapons-meant only in a relative sense-indicates that 
the fission trigger has been made as small as possible in 
relation to the fusion segment. Conversely, nuclear 
weapons can be made "dirty" by emphasizing the fis
sion portion and through use of materials with a long 
radiation half-life in order to prolong the contamination 
of a given area. The so-called cobalt bomb falls into this 
category. 

Strategic planners assume that nuclear attacks will 
involve two forms of weapon detonation-in the air 
above the target, or on the ground , right on top of a 
hardened target. (A third technique, involving a heavy, 
shielded warhead penetrating deep into the ground be
fore detonation , is still being explored, but appears to 
have sizable drawbacks and limited advantages.) 

The highest degree of lethality (destructiveness) from 
an accurately delivered warhead is obtained through 
airbursts at relatively low altitudes. This so-called op
timum height of burst varies, depending on the weapon's 
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yield and other factors. In an operational sense, the 
advantages of such a detonation could well be negated 
by the ultraprecise fuzing required, as well as by errors. 
Warheads descend on their targets at an angle, thus 
compounding the problems of fuzing accuracies of a 
weapon exploded above the ground compared to one 
detonated on the ground. 

Nuclear scenarios are further complicated by the so
called fratricidal effect that can destroy or deviate a 
warhead that follows too closely behind the detonation 
of a prior one. Yet, for a high probability of success in an 
attack against a given target, an aggressor is almost 
certain to assign two reentry vehicles (RVs) against it. In 
order to do this while minimizing fratricidal effect, the 
attacker is most likely to airburst the first RV and 
groundburst the second. 

Assumptions about the numerical ratio between air
and groundbursts are crucial to casualty estimates. A 
warhead that is detonated on the ground spews up much 
more debris and, therefore, can cause several times the 
number of fallout casualties as would a weapon of the 
same yield that is exploded in the air. Probably the most 
effective ways for an attacker to minimize civilian casu
alties are by selecting targets that are not near large 
population centers, and by what DoD experts call "tar
get offset." This means attacking a military target in a 
way that deliberately minimizes the casualties in nearby 
urban areas. While it may seem incongruous that an 
aggressor would be so concerned about collateral 
damage, defense strategists count on reasonable efforts 
to spare the civilian population in case of limited nuclear 
exchanges. 

A related and equally decisive factor affecting casu
alties is the relative degree of protection against residual 
nuclear radiation afforded the local population following 
an attack. According to US government analyses, the 
radiation dose rate inside a standard brick residence 
without basement is likely to be no more than twenty 
percent of the rate encountered on the outside; the dose 
rate that will prevail in a residential basement would be 
about four percent of that encountered outside the build
ing. Casualty estimates are affected in a decisive but 
debatable way by assumptions about the percentage of 
the US population that might seek shelter. 

Basic environmental conditions existing at the time of 
an attack and within a few days thereafter can signifi
cantly affect casualties. Dust, fog, rain, and snow can't 
be predicted, yet will help determine how far out the 
burst's thermal energy is propagated and thereby affect 
the nature and size of the firestorm that accompanies 
nuclear blasts. 

Also, the number of casualties (the combined total of 
fatalities and nonfatal injuries) resulting from an attack 
on all major strategic weapons concentrations in the US 
can change by a factor of three, depending on wind 
conditions. Prevailing winds in the primary US military 
target areas can be assumed to be at their strongest in 
March and November. Typical wind patterns cause the 
least spread of nuclear contamination in June and July, 
according to government studies. 

Casualties from a massive attack on US industrial and 
transportation centers probably can be gauged more 
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precisely than in the case of limited counterforce at
tacks. The unthinkable consequence of such a general 
nuclear attack on the US would kill more than 100,000,-
000, or half the population. Assumptions about casu
alties resulting from comprehensive attacks on all major 
military targets or from a limited attack on such targets 
are subject to a host of variables. The span of estimated 
casualties, therefore, ranges from about 100,000 to more 
than 16,000,000, depending on the scenario. 

The Revitalized US CD Program 
Impetus for current Administration plans to resurrect 

the US civil defense prog~am-Lhat has been largely 
dormant since the advent of "detente "-comes from an 
ad hoc interagency working group formed a year ago by 
the National Security Council. 

This group was charged with examining means for 
improving national security by providing for continuity 

The view that offensive 
nuclear capabilities are a 
""better buy" in terms of 
deterrence than civil defense 
is widely held. 

of government, emergency communications, and civil 
defense in the event of a nuclear attack. Assistant Secre
tary of Defense for International Security Affairs Rich
ard N. Perle recently told Congress that the Administra
tion decided as a result of the group's findings "to 
increase the resources devoted to civil defense, to ex
pand the program on a nationwide basis, and to lay the 
groundwork for repairing crucial deficiencies in pre
viously proposed programs for protecting our nation 
against nuclear attack." A National Security Decision 
Directive outlining the new civil defense policy was 
issued subsequently and became the basis for a long
term civil defense enhancement program by the Federal 
Emergency Management Agency (FEMA). 

Concurrently, the Defense Department set up a spe
cial Directorate for Emergency Planning that, according 
to Secretary Perle, is responsible for overseeing the 
"FEMA civil defense program, for coordinating all De
fense Department emergency planning efforts . . . and 
for ensuring that FEMA's planning for nuclear attack 
preparedness is appropriately integrated with other stra
tegic nuclear attack planning within the Department of 
Defense." This tighter integration paid off in FEMA's 
recent "REX 82 ALPHA Readiness exercise, which was 
run in conjunction with the Defense Department's nu
clear command post exercise IVY LEAGUE," Secre
tary Perle told Congress. He explained that "during this 
joint FEMA-DoD endeavor, ways and means of provid
ing military support to civil defense under nuclear attack 
conditions were carefully examined, and the findings are 
being assessed." 

The IVY LEAGUE nuclear war game, described as a 
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unique, integrated exercise of the civilian and military 
command structures and the associated command and 
control systems, posited a massive Soviet nuclear attack 
on the US. The Single Integrated Operational Plan 
(SIOP), as well as defensive emergency measures , in
cluding civil defense, were tested against the IVY 
LEAGUE scenario. The results of the combined exer
cise were not announced for security reasons . 

Seven-Year Civil Defense Plan 
As part of the Administration's FY '83 budget request, 

President Reagan announced a seven-year enhanced 
civil defense program for the United States to comple
ment "primary US reliance on strategic offensive forces 
as the preponderant factor in maintaining deterrence." 
FEMA Director Louis 0 . Giuffrida told Congress the 
plan is a "moderate, orderly, responsible, and inexpen
sive way to implement a complete population protection 
program by the end of FY '89." 

Acknowledging that "the thought of a nuclear attack is 
repugnant to our citizens, and that it is therefore difficult 
to sustain prolonged broad support for a civil defense 
program," he explained that FEMA 's "concept does not 
demand active participation from the American people 
in the civil defense program until there is a need-that is, 
until there is warning of an impending attack . We will 
concentrate on putting into place the programs needed 
to organize and control the emergency actions by the 
people when they themselves will feel the need." 

The thrust of the $4.1 billion program is to protect the 
US population by relocating people, over a period of 
several day , from larger cities and other potential risk 
areas during an acute crisis and providing them with 
fallout protection and support. Capabilities to protect 
people in-place should time or circumstances preclude 
crisis relocation will also be improved. 

In a large-scale attack preceded by strategic warning, 
a balanced, moderate-cost civil defense program em
phasizing crisis relocation is expected to save up to 
twice as many Americans as the forty percent expected 
to survive under the present state of civil defense. This 
new program includes plans for cri sis relocation of peo
ple from potential risk areas, operational systems and 
capabilities for execution of relocation plans, and plans 
for protecting the population from fa llout by ex pedient 
construction of shelters. 

In his budget message , President Reagan set forth 
four objectives for the new civil defense program: 

• "Enhance deterrence and stability in conjunction 
with our strategic offensive and other strategic defensive 
forces. Civil defense, as an element of the strategic 
balance, should assist in maintaining perceptions that 
this balance is favorable to the US ; 

• "Reduce the possibility that the US could be co
erced in time of crisis; 

• "Provide for survival of a substantial portion of the 
US population in the event ofnuclear attack preceded by 
strategic warning , and for continuity of government , 
should deterrence and escalation control fail ; and 

• "Provide an improved ability to deal with natural 
disasters and other large-scale domestic emergencies." 

The President directed that the civil defense program 
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consist of three major elements, and adhere to the fol
lowing timetable: 

In the case of population protection, he asked that the 
development of plans and deployment of supporting 
operational systems be completed by the end of 1989. 
Primary reliance is to be placed upon relocating the 
population of US metropolitan and other potential high
risk areas to surrounding areas of lower risk during a 
period of international crisi . taki ng advantage of exten
sive US tran portation resource · according to his di
rective. 

In the area of industrial protection, "analyses and 
preparations will be completed, which will allow a fund
ing decision to be made on a program to protect key 
defense and population relocation support industries.;, 

Lastly, the President ordered that analyses and prepa
rations be completed to "allow a funding decision on 
blast shelters for key industrial workers in defense and 
population relocation support industries." 

A key component of the Administration's civil defense 
enhancement is an ancillary telecommunications and 
warning program consisting of the National Warning 
System (NAWAS); the Emergency Broadcast System; 
and the Federal Direction and Control System. The 
NAWAS system and the Federal Direction and Control 
System are dependent on commercial telephone lines. 
Many of the state and local emergency communications 
and warning systems also depend on commercial tele
phone lines. The existing communications and warning 
system is vulnerable to nuclear effects and would not be 
useful during or after an attack. 

Over the next few years FEMA will replace the old 
telecommunications and warning system with one that 
can survive a nuclear attack and operate on a sustained 
basis. A nuclear attack disrupts "soft" communications 
and thus could degrade or prevent efforts at various 
government levels to manage response and recovery 
activities. 

FEMA, therefore, plans to create a survivable tele
communications and warning system by using radio as 
the primary mean of communication . High-frequency 
r,.d i protected again t the electromagnetic pul ·e ef
fec t of nuclea r weapons and provided with an indepen
dent source of electrical power can operate during and 
after an attack. Such a communications capability is 
essential in the revitalized civil defense program. 

The transition to high-frequency radio is the first step 
in the modernization program. Later on, FEMA will 
introduce satellite communications , low-frequency ra
dio, and other advanced technologies to provide the 
telecommunications and warning system with redun
dancy. The use of more than one form of radio communi
cations can be expected to improve the reliability of the 
overall system in emergencies. 

Congressional reaction to the Administration's 
stepped-up civil defense program has been mixed so far. 
The view that offensive nuclear capabilities are a "better 
buy" in terms of deterrence than civil defense is widely 
held. If, for budgetary reasons, the issue is treated as an 
either-or proposition, civil defense, despite strong 
White House support, will probably remain in the co
matose state that it 's been in for the past two decades. ■ 
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Friendly to the United States, and anchoring the 
southern rim of the Caribbean, Venezuela is more 
important to the US than just its oil exports. It wants to 
be a mature partner in international events, and an 
F-16 purchase by its Air Force could be a litmus test. 

BY GEN. T. R. MILTON, USAF (RET.) 

THE RIDE into Caracas from the modern airport by the 
sea can be a lively one depending on the traffjc and 

what might be taking place in the tenement on the city's 
outskirts. 

Caracas traffic at its worst is almost indescribable, 
making Cairo seem tranquil by comparison. As for the 
tenements, they house an unruly population that often 
enlivens traffic jams with a little intramural gunplay. It is 
all part of the turmoil that goes with Caracas's status as a 
principal oil capital. 

An Oil-Rich Nation 
Oil has played the major role in Venezuela's economy 

for a good many years now. In 1929 Venezuela was the 
world's largest oil exporter, and today it ranks fifth in oil 
production. What is perhaps more important are the 
untapped oil tar deposits in the Orinoco delta. The po
tential of these is measured in trillions of barrels, of 
which ten percent or so are probably recoverable by 
modern technology. Since ten percent of several trillions 
is nothing your pocket calculator will handle without 
outside help, we can settle by agreeing it is a great deal of 
oil. 

Venezuela, then, is an important country in a world 
utterly dependent on petroleum. And while Venezuela is 
a member of OPEC, indeed a founder of that cartel, it is 
in our hemisphere, the supply route is a short one, and, 
most important of all, Venezuela is one of our better 
friends on this side of the Atlantic. 

As other nations have discovered , to be oil rich is not 
to be without problems. The petroleum industry is not 
labor intensive, and the presence of oil seems to dis
courage agriculture. Venezuela is no exception, with 
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about seventy-five percent of its population of nearly 
15,000,000 living in cities, too many of them in poverty 
and squalor. Neighboring Colombia is making a contri
bution to Venezuela's problems as natives of that im
poverished land drift into Maracaibo and Caracas look
ing for nonexistent jobs. 

Downtown Caracas boasts, in its airport, a real eye
opener-evidence of the riches and hustle that the pres
ence of oil brings with its discovery. The airport is a most 
improbable affair, with a single east-west runway lying in 
a narrow valley between steep and forbidding moun
tains. The city, of course, is on all sides of this airpatch, 
which is home base to 800 private airplanes, the presi
dential flight, and a miscellaneous assortment of mili
tary transports . Overseeing this disaster waiting to hap
pen is a Venezuelan Air Force base commander whose 
duties include placating and occasionally confronting 
the owners of the private air fleet. As is usually the case 
with dangerous airports, this one has an excellent safety 
record. 

Caracas is a booming and crowded metropolis with 
much of the world beating a path to its door or, more 
accurately, pounding on hotel desks in exasperation over 
the lack of a room. Everything seems packed to over
flowing: the streets, the hotels , even the 747 that leaves 
on Friday for Miami, a city that has become the big BX 

• 

for affluent Venezuelans who evidently find the airfare a -
small price to pay for a weekend in Miami's stores. 

The Military Mission 
Unlike some of its neighbors, Venezuela is a democ

racy, another way of saying it does not have a military 
junta in charge of things. Like all Latin American coun-

Venezuelan President Luis Herrera Campins epitomizes his 
country's traditional support of the United States, while 
steadfastly asserting its unique identity and policies. 
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-
tries, this was not always so . A succession of military 
strongmen ruled Venezuela until a revolt in 1958 led to a 
new constitution and a popularly elected government. 
Probably because the armed forces themselves played a 
leading part in overthrowing the last military dictator, 
Col. Marcos Perez Jimenez, the military occupies an 
important place in today' Venezuelan cheme of thing . 
A i generall y the case, the Army, with 27,000 troop . is 
the largest force. Since Venezuela is rea ooably tranqu il 
the e days, the Army's main concerns appear to be 
keeping an eye on internal security and a watch on the 
borders, particularly the eastern one with Guyana. 

To this end, there are some frontier posts under con
struction in the hot and inhospitable area facing Guyana. 
The Venezuelans seem to feel there is a real danger of 
encroachment into Venezuelan territory by that former 
British colony. Guyana, which provided the last redoubt 
for Reverend Jim Jones and his poisonous brand of 
salvation, is backward, English-speaking, and leftist, 
any one of which is reason enough to arouse Venezuelan 
suspicion. Since there have been certain recent indica
tions of Cuban activity in Guyana, the Venezuelan con
cerns appear to be justified . Besides, the great Orinoco 
River is the essential transportation link for iron ore as 
well as other minerals, and soon, for oil from the delta's 
tar sands. An armed Guyana would be an uncomfortably 
close threat to the Orinoco and its commerce . 

The Armed Forces 
The Army has a small air element consisting of a few 

Israeli Arava transports-curious egg-shaped machines 
with a range that would seem to be inadequate for Vene
zuela 's distances-two or three other Beech , Swear
ingen, and Pilatus utility transports, and some assorted 
Aerospatiale and Bell helicopters. 

Venezuela's Navy is next in size with a strength of 
9,000. It has a sizable coastline to patrol, along with 
responsibility for the security of the Orinoco. A glance 
at the map will show this latter task presents certain 
difficulties . The Orinoco empties into the Atlantic, an 
ocean that is separated from the rest of Venezuela's 
Caribbean coast by Trinidad, the Lesser Antilles and , as 
we have noted, by the next-door presence of Guyana. 
The Navy also has a small number of aircraft, ASW 
Grumman S-2Es, Agusta and Bell helicopters, search-
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and-rescue HU-16As, and a light transport or two. 
The smallest of the armed forces is the Venezuelan Air 

Force, with fewer than 5,000 active-dut y people aboard. 
It is, nonetheless, the one getting all the attention these 
days, both in Caracas and abroad. Like a lot of other 
small countries around the world, Venezuela wants a 
new fighter, and, unlike most of those other countries, 
Venezuela can pay for what it wants . 

What it wants, of course, is the F-16, the first-line F-16 
with the FIO0 engine. The decision on this airplane was 
not arrived at by thumbing through brochures. An Air 
Force team, headed by Brig. Gen. Carlos Pinaud, an 
active fighter pilot who can put on quite a show in a 
Mirage, looked at and flew the contenders . 

Israel, freed from previous US export restrictions on 
179 engines, made a pitch for the Kfir, and General 
Pinaud was favorably impressed with the improved per
formance of the Kfir over the Mirage III from which it 
sprang. But the F-16 was the choice , as it was over all the 
other contenders, to the immense and particular disap
pointment of France's Dassault. Even so, the French 
remain much in evidence on the chance. presumably, 
that our Congress will overturn the F-16 deal. Admit
tedly, France has made a tempting offer, one that would 
upgrade Venezuela's existing Mirage squadron-a mix
ture of Mirage Ills and 5V s-to the latest Mirage V 
configuration. This would include a new engine, head
up display, new avionics , and nosewheel steering, a 
modern convenience denied Mirage pilots until now. 
Besides upgrading the existing squadron, the French 
have offered additional Mirage Vs at a most attractive 
price. Even the training and manuals would be in En
glish. All in all , it is an offer that would seem hard to turn 
down except for the fact that Dassault's follow-on sup
port has proven expensive and unsatisfactory to Vene
zuela. Unless something goes wrong at our end , the 

Aerial view of downtown Caracas, featuring the Palacio de los 
Academics, reflects the contrast between colonial and modern. 
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The oil fields of Lake Maracaibo made Venezuela the largest oil 
exporter in 1929. Today, it ranks fifth in oil production and 
possesses enormous untapped reserves . 

Venezuelan Air Force will be getting F-16s in 1983-
twenty-four to begin with, and twenty-four later on. 

It will be a black day in Venezuela if things do go 
wrong, fo r these people have their hearts set on getting 
F-16s, and they do nothing to conceal it. The prepara
tions that have been made at Maracay, the designated 
base for the F-16 squadron, are impressive and indica
tive of high technical competence. 

Air Force Facilities 
The simulator building just off Maracay's flight line is 

a first-class facility, far better than those at most of our 
air bases. It presently houses a C-130 simulator which is 
the absolute last word in terms of complexity and so
phistication , an advanced Mirage Ill simulator, and vari
ous instrument trainers . The place of honor is reserved, 
naturally, for the F-16 simulator yet to come. 

Maracay has a new 4,000-square-foot electronic main
tenance building designed by Westinghouse, again with 
the F-16 in mind. Completely air-conditioned , it also has 
the largest clean room in South America. The Venezue
lan maintenance chiefs reckon they can support sixty 
percent of the F-16 electronic program now, and sub
stantially more as time goes on. As for other mainte
nance, they plan to do first and second echelon at Mara
cay, some depot work in Caracas, and ship the rest to a 
contractor in Florida. 

In wandering around the Maracay faciliti es , we came 
across a group preparing a briefing for President Luis 
Herrera Campins and his cabinet. It seems there is some 
lingering opposition here and there in Venezuela's bu
reaucracy toward thi s expensive outlay for the Air 
Force, and the President wants his officials to be both 
convinced and informed. The briefers had put on a 
blackboard the questions they were preparing to answer. 

• What is the F-16? 
• Why do we need it? 
• What is its compatibility with what we already 

have? 
• What must we do to be able to support it? 
The second question is the one that has been asked in 

Washington, sometimes with the answer supplied that 
Venezuela does not need F-16s. There has been a long
standing antipathy in our government, particularly dur
ing the time of Secretary McNamara and, more recent ly, 
of Pre ident Carter, toward el ling advanced fighters to 
Lalin American count rie . The re ult of this policy has 
been a dismal one for our aircraft industry. Latin Ameri-
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Venezuela's Legendary Squadron 

The Venezuelan Air Force has a hobby, the collection of 
flyable old airplanes. These are assembled in a Legendary 
Squadron and represent every airplane the Venezuelan Air 
Force has had in its inventory. There is, for instance, an 
ancient French machine of pre-World War I vintage, and an 
assortment of other relics from that time on, all flyable. For 
some years. however, two notable airplanes war& missing 
from the Legendary Squadron;---a Stearman primary trainer 
and, mast irnp0rtantfy1 an AT•B, Old Venezuela!') pilots, like 
old pilots in our Air Force, have fond memories of these two 
birds, and the Legendary Squadron was under great pres
sure to find them. 

In the fall of 1980 a Stearman and an AT-6 were located in 
Florida and purchased. Now began the next problem: How 
to get them to Venezuela. The answer to that came from two 
modern Don Quixotes, a middle-aged Venezuelan airline 
pilot and ayeung USAF lieu tenant coloAel, The airline pilot, 
Capt. Jesus Romero, had fl own the Stearman lang ago. Lt. 
Col. franklin Wilson fiad never been cfose lo an AT-6. but no 
matter. These two flew up to Miami, found their airplanes, 
and reflected on what they had agreed to do. Colonel Wilson 
located someone to give him a casual cockpit check, in
cluding a tip on torque and its unsettling effect an pilots 
raised in tricycle landlng-ge!3-r jets. He then bought a map of 
the Caribbean, and the two romantics set out for .Caracas, 
Wilson at 120 mph , Romero at seventy. Neither, of course, 
had a radio, lights, or nav aids. 

One way or another, these old crates made their way down 
thr-dugh the Antilles, bu.yfng gasoli ne from filling statr0ns 
and landing where they ceuld. Ttie re was an ugly moment 
on one island when some nasty looking fellows, obviously 
in the drug trade, ordered Wilson to be on his way. Out of 
ga,s, with night coming on, he found shelter in the cottage of 
a retired Detroit policeman and gasoline, the next day, at a 
village fil ling station. 

Grenada was his last stop before Caracas, and the Cubans 
building the air base there, completely confused by this 
young American flying an ancient airplane decked out in 
Venezuelan markings, were not hospitable. According to 
Wilson, the atmosphere on Grenada was thoroughly revolu
tionary, with Marxist slogans and pictures of Che Guevara 
dominating the scene. 

Well , Colonel Wilson got to Caracas and so, somewhat 
later, did Captain Romero. The point of the story is the 
impression Frank Wilson, who happens to be bilingual, 
made in Venezuela. His delivery of the AT-6 to the Legendary 
Sq,u·a(! ron was worth, in good will, any number of diplomatic 
vlstts. 

Sometimes, it seems, the old American touch comes 
back, 

AT-6 Texan, ferried from Florida to Venezuela down the 
Antilles chain, undergoes restoration for future service 
with Venezuela's Legendary Squadron . 
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can countries have simply bought their advanced fight
ers somewhere else, mainly from France or the USSR. 

The basis for our past reluctance to sell fighters to 
Latin America has been a conviction that these coun
tries do not need this sort of advanced weaponry, and, 
besides, they will only cause mischief if they get it. It is 
an argument that would be persuasive ifwe were the sole 
makers of fighter airplanes. 

But apart from the fact that Venezuela can go else
where if we turn them down, there is a good case to be 
made for a new fighter in that country. 

Rationale for the F-16 
First of all, as we have noted, Guyana is a potentially 

troublesome neighbor, one that, in conjunction with 
Cuba, could cause difficulties in the future. A better 
reason can be found on Grenada, an impoverished little 
island ninety miles north of Venezuela, the smallest 
independent nation in the western hemisphere . Left to 
its own resources, Grenada is not a credible threat to 
anything, but it has not been left alone. The air base 
Cuba is building on the island includes a 10,000-foot 
runway and other provisions, like hardstands and stor
age facilities, not required for an improbable tourist 
trade. Unless all the signs are mistaken, Grenada is 
meant to be Cuba's southern military anchor in the 
Antilles chain, and MiG-23s will be frequent visitors, if 
not residents. 

Nicaragua is farther away, at a distance of800 miles or 
so, but it is also preparing for a modern air force of 
MiGs. Whatever the Cuban long-range scheme may be, 
it is clear that attention is being paid to the matter of 
Caribbean air superiority. Venezuela's case for F-16s 
would seem to be a persuasive one. 

There is more to this capable Air Force than a fighter 
·quadron, even if that is the one getting most of the 
attention at present. Like all South American countries, 
Venezuela has to worry about leftist guerrilla move
ments that are never entirely quiescent. The counterin
surgency (COIN) squadron of fifteen OV-1 0Es is in re
sponse to this threat, as are the helicopter gunships, a 
mission the Venezuelan Air Force performs for the 
Army. East of Caracas on the Caribbean coast, the 
Barcelona air base has twenty-three Canberras for the 
bomber and recce role. 

Professional Training and Ties 
Across town from the air base, Maracay is also the 

location for the Venezuelan Air Force Academy. In 
something of an equal rights breakthrough for macho 
South America, there are now women cadets in the 
student body of 200. 

Flight training is part of the four-year curriculum, one 

Gen. T R. Milton's by-line is one familiar to AIR FORCE 
Magazine readers from his monthly columns on airpower 
issues. A 1940 graduate of the US Military Academy, 
General Milton went on to command air units in Europe 
during World War II. Later assignments included service 
as Chief of Staff of Tactical Air Command and as 
Comptroller of the Air Force . Just prior to his retirement in 
1974, he served as the US Representative to the NATO 
Military Committee . His report on Brazil appeared in the 
March '82 issue; his report on Argentina appeared in April. 
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that appears to be typically strong on engineering sub
jects, with a good measure of military training and disci
pline thrown in. Attrition is on the high side of forty 
percent, a figure not too far out of line with that found in 
other service academies, our own included. Once again, 
as is the case in Argentina, there are visible signs of 
earlier German influence, not the least being the cere
monial goose-step maneuver cadets use when address
ing or taking leave of a superior. 

Goose step notwithstanding, the dominant relation
ship in Venezuela these days is its one with the United 
States. English is the second language, American 
schools are favored for the children of those who can 
afford a foreign education, and Venezuelan military of
ficers wear with obvious pride pilot wings earned in the 
United States. When a visitor noticed a small American 
flag on ajunior officer's desk, the Venezuelan smiled and 
said, in explanation, "our friends." 

All of which makes one wonder why we make it so 
difficult for a nation like Venezuela to send its officers to 
our schools. Under our usurious approach to tuition 
fees, one which seems to include a pro rata share of 
everything that goes on at Maxwell AFB, Venezuela 
must ration its students at the Air University. It is a pity, 
because it has long been established that training in our 
schools makes for lasting and useful friendships. Our 
current policies appear desi.gned to discourage this sort 
of thing. 

Venezuelan-US Relations 
Nonetheless, Venezuela is a friend in the Caribbean. 

If and when the F-16 deal goes through, the ties should 
grow stronger, especially if we use a little imagination in 
strengthening those ties. Joint Caribbean air-defense 
exercises would not be a bad idea, perhaps in conjunc
tion with the Tactical Training Wing at Homestead AFB 
in southern Florida. Perhaps tankers could be spared 
occasionally for Venezuelan refueling training in their 
F-16s. While there is no indication anyone is thinking in 
terms of a formal military alliance, it is no secret the 
United States and Venezuela share a common worry 
about growing Cuban ambitions in the Caribbean basin. 
The arrival of the F-16s in Venezuela will create a natural 
basis for military cooperation. 

The atmosphere in Caracas is an amicable one toward 
Americans nowadays. Venezuelan oil exports to the 
United States continued during the 1973 oil embargo, 
despite its OPEC membership. In fact, speaking of 
OPEC and its Arab connotations, Venezuela maintains 
cordial relations with Israel and has, as we have noted, 
spent a substantial amount of money with Israeli Air
craft Industries. 

At the moment we have no major differences with 
Venezuela, and scarcely any minor ones. The country is 
democratic, subversion is at a low ebb, and there are no 
human-rights problems standing in the way of a closer 
friendship. Only if the F-16 purchase should be rejected, 
for whatever misguided reasons, would we see our rela
tionship cool. 

As a young Venezuelan fighter squadron commander 
said, "lfthe F-16doesn't come, we don't want any more 
gringos around here." He laughed and poked his Ameri
can friend, but I had the impression it was not all a 
joke. ■ 
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Flawed History 

The Pacific War, by John Cos
tel lo . Rawson, Wade Pub
lishers, New York, N. Y. , 1981. 
742 pages, with notes, illustra
tions, and index. $24. 

The fortieth anniversary of Pearl 
Harbor has brought with it a number 
of books about that dramatic attack 
and the great conflict it initiated. This 
thick volume is really a far-reaching 
account of the Allied war against Ja
pan, as it was fought in the Pacific and 
on the Asiatic mainland. But its most 
outspoken and critical portions deal 
with the events leading up to Pearl 
Harbor and with a number of contro
versial issues surrounding them. 

The author is not a historian, but 
rather a British television writer-pro
ducer whose research into the Pacific 
conflict has produced a well-written 
yet careless recounting of generally 
known events. He relies primarily on 
published sources, adding an occa
sional fillip from recently opened in
telligence records. 

The result is a vivid description of 
the strategy and operations of the war, 
full of lively battle scenes and sug
gestive analyses. Air, sea, and ground 
operations are neatly balanced, with 
proper appreciation of the role of 
each. And the contributions of British 
arms receive more attention than is 
usually the case in works by American 
authors. 

But what might have been an out
standing account is badly served by a 
multitude of careless mistakes and 
oversimplifications. These range 
from a tenfold error in the number of 
American fatalities sustained in 
crushing the Philippine insurrection, 
in the early pages, to an even grosser 
overstatement of the kilotonnage of 
the Hiroshima bomb, near the end of 
the book-with sufficient slips in 
names, places, dates, gun calibers, 
and so forth in between to raise se
rious questions abut the reliability of 
the entire volume. 

There is also a tendency to over
state and then claim as new certain 
long-accepted facts-such as the im-
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pact of the B-17 on prewar Pacific 
strategy-which further weakens the 
author's credibility. 

It is thus not too surprising that 
Costello's main charges about cover
up or conspiracy surrounding the 
Pearl Harbor attack are also lacking in 
care and credibility. 

He is convinced, for example, that 
shortly before Pearl Harbor, Prime 
Minister Winston Churchill sent Pres
ident Roosevelt details of Japan's 
plans for war, a "positive" and unmis
takable warning of imminent conflict. 
This warning, says Costello, was in 
the form of a translation of Copy 145 
of the Japanese Combined Fleet Op
eration Order No. 1, which his own 
research had just uncovered in the 
newly opened intelligence files and 
which, presumably, had been artfully 
concealed all these years. 

Unfortunately for this theory, Copy 
145 of the Combined Fleet Order was 
not captured until the spring of 1945, 
when American divers recovered it 
f rom a sunken Japanese warship-a 
fact we ll established since its publica
t ion ln the record of the postwar Pearl 
Harbor investigation in 1946. That a 
translation of the order ended up in 
closed intelligence files is not surpris
ing. But that Costello failed to see it in 
the published record is a little difficult 
to understand. 

Suffice it to say that Washington 
and London had a pretty good idea of 
Japanese intentions (other than to
ward Pearl Harbor) in December 1941 . 
But they certainly lacked the specific 
details that a copy of the basic Japa
nese naval order would have given 
them. 

Costello is also intrigued by the old 
"winds messages" controversy, the 
argument over whether or not Wash
ington heard certain Japanese weath
er broadcasts signaling a rupture in 
diplomatic relations and ordering the 
destruction of codes and documents. 
He has a few new bits of information, 
but nothing to upset the accepted in
terpretation that the messages were 
probably never actually broadcast 
(since there was no need for them) 
and that, even if they had been, they 
would have told us nothing we hadn't 

already learned from other sources. 
In the final analysis, Costello has 

spoiled what might have been a very 
good book by haste, misstatement, 
and a search for devils. The serious 
reader should approach it with care. 

-Reviewed by Dr. Stanley L. 
Falk, Deputy Chief Historian 
for Southeast Asia, US Army 
Center of Military History, 
and author of several books 
on World War II in the Pacific. 

City of Twilight 

Paris in the Third Reich: A Histo
ry of the German Occupation , 
1940-1944, by David Prycee 
Jones. Holt, Rinehart & Win
ston, New York, N. Y., 1981. 294 
pages, with photographs and 
bibliography. $25. 

Paris had been spared the devasta
tion visited on other cities in the new 
kind of war. There had been no aerial 
bombardment. No horrendous street
to-street fighting. The people of Paris 
simply awoke one day in June 1940 to 
find the German occupiers among 
them, sitting in the cafes, snappi11g 
photographs of the famou s struc
tures. 

Indeed, the world of the Parisian 
had been transformed almost over
night. The declaration of war on Ger
many following the invasion of Poland 
in September 1939 had meant little 
change. With 3,000,000 men under 
arms-reputedly the finest army in 
the world-guarding France's fron
tier with Germany, the citizens of Par
is had nothing to fear. Then the dr6/e 
de guerre-phony war-became 
blitzkrieg, and the Germans were in 
Paris. 

With Europe conquered and Britain 
under aerial siege, the war would 
soon be over anyway. And the Ger
mans had been benevolent, allowing 
a large part of France to remain self
govern ing with Marshal Petain as 
head of state in Vichy. Perhaps an ac
commodation with Germany on semi
equal footing could be worked out. Or 
so many thought. 

For not a few cosmopolitan Pari-
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sians this was a typical dilemma: 
What if a German friend from prewar 
days calls and asks to visit? Should 
he be allowed to come in uniform? Or 
should the meeting be relegated to a 
cafe? How individuals responded to 
many kinds of such quandaries "was 
a matter of temperament and hazard, 
though later their lives were some
times to turn on such impondera
bles, " notes the author of this fas
cinating book. Throughout the book, 
the behavior of people is treated ob
jectively and without comment. 

Thus, the stage was set for the great 
City of Light to enter an era of twi
light. 

Initially, there was no mass enlist
ment in the resistance movement. 
There was no resistance movement. 
But the underground began to grow 
spontaneously in the grass roots, 
though haphazardly, to be sure. 

One of the most significant factors 
with the coming of the occupation 
was France 's splintered political 
structu re . Those of the far right-fas
cists and others-applauded Hitler's 
leadership of the German people and 
his stunn ing conquest of the Conti
nent. Once in power in Vichy, they em
ployed the infamous Milice-a coun
terpart of the Gestapo-to persecute 
the regime 's enemies: resistance 
"traitors," Communists, and Jews. In 
fact , anyone who opposed them. 

The book, then, is not confined to 
an account of life in Paris during the 
occupation, but also examines the 
role of collaborationist Vichy and its 
policies. 

As for the Communists, it was a par
ticular piece of bad timing that, under 
the party line dictated by the Hitler/ 
Stalin nonaggression pact of 1939, 
they were ordered to welcome the 
Germans. The leadership, in effect, 
became visible and was duly marked 
for extinction . 

For the most part, Parisians of Jew
ish extraction were to share the fate 
meted out to other Jews throughout 
Europe. The national taint is that so 
many at all levels in France cooper
ated unprotestingly in the deporta
tion program . Many knew-and a 
number approved-the end result. 
Unfortunately, many of Europe's 
Jews, political refugees, and other 
"undesirables" had fled to France for 
sanctuary from the Nazis. Now they 
became once again all too vulnera
ble. 

Throughout occupied France, in
clud ing Paris , the invaders left the 
governmental machinery essentially 
intact, while bending it to their will. (In 
Paris, children returned to school 
within days of the takeover.) 

With the coming of the Germans, 
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Parisians of all stations of life began 
walking a moral tightrope that was to 
continue throughout the occupation. 
Many who strayed off it were made to 
answer at the liberation-for exam
ple, high-level officials who went be
yond a certain point in collaborating 
with their German supervisors. Ordi
nary people, too, were to face retribu
tion. For the young Parisiennes, Paris 
was still Paris and the Germans were 
masters of Europe. Many young wom
en fell under the spell of the tanned 
gods in Wehrmacht uniform. 

As the war continued, food was ra
tioned strictly in Paris, but it nonethe
less became increasingly scarce. In 
the flourishing black market, people 
with money and no scruples could ac
quire anything they wanted . Ethically, 
how far could one go? many Parisians 
asked themselves. 

With a favorable exchange rate , 
Germans in Paris could purchase 
many items no longer available at 
home. Said one young woman with 
the German Foreign Ministry: "Fan
tastic deals were being transacted all 
around on the sly, for wines, food , 
shoes, what have you. We could buy 
what we wanted, much more than the 
French. It was the most wonderful and 
unforgettable time of my youth ." 

The end of that time was fast ap
proaching. 

For the astute, the crisis point had 
passed. Britain remained unvan
quished and the United States was on 
the march. The underground, while 
uncoordinated, rife with ideological 
infighting, and frequently devastated 
by betrayals, was stiffening . The Ger
mans were losing in the East. 

Besides the actions and attitudes of 
the period's political figures, the au
thor also touches upon those of the 
city's social, religious, and cultural 
leaders. 

The second section of the book 
contains interviews with surviving 
participants of the most astounding 
occupation in history. 

-Reviewed by William P. Schlitz, 
Senior Editor. 

New Books in Brief 
Air Raid: Pearl Harbor!, edited by 

Paul Stillwell. The United States in 
1941 was a nation divided over 
whether to become involved in the 
then-raging world war when the Jap
anese launched their attack on Pearl 
Harbor and galvanized the country to 
action and unity of purpose. But more 
than that, Pearl Harbor was a water
shed in American life that touched 
each person individually. Here Editor 
Stillwell has collected forty-seven 
first-person narratives from partici
pants and witnesses to the raid, rang-

ing from an account by the leader of 
the Japanese forces attacking Hawaii 
to the US Secretary of Labor's memo
ries of President Roosevelt's response 
to the surprise attack. Witli preface, 
photos, and index. Naval Institute 
Press, Annapolis, Md. 21402, 1981. 
299 pages. $19.95. 

Death March: The Survivors of Ba
taan, by Donald Knox. With the recent 
fortieth anniversary of the American 
surrender on the Bataan Peninsula, 
this oral history compiled from the 
memories of sixty-eight survivors of 
the infamous "Death March" that fol
lowed the surrender is a timely re
minder of the incredible sufferings 
and deprivations experienced by 
American servicemen during World 
War II. Of the 10,000 Americans who 
surrendered on Bataan in 1942, only 
4,000 survived the war to tell of the 
horrors of the ninety-mile "Death 
March," the deplorable conditions in 
the prisoner of war camp in the Philip
pines, and their harrowing transfer to 
Japan to work in forced labor camps 
there. With preface, maps, and pho
tos. Harcourt Brace Jovanovich, Inc., 
New York, N. Y., 1981. 482 pages. 
$19.95. 

Fokker: Aircraft Builders to the 
World, by Thijs Postma. A well-illus
trated overview of the Fokker Co., this 
book does not attempt to disguise its 
partisanship. However, within this 
limitation, it provides a clear outline 
of the development of the company 
from Anthony Fokker's first Spins 
("Spider") to the F.27 Friendships and 
F.28 Fellowships of today. With index. 
Jane 's Publishing Inc., New York, 
N. Y., 1980. 160 pages. $19.95. 

Mighty Eighth War Diary, by Roger 
A. Freeman. A daily operational histo
ry of the largest air strike force ever to 
see battle, this large book is sure to 
interest veteran, historian, and buff 
alike . Covering more than 1,000 
Eighth Air Force operations from 
June 1942 to May 1945, the Diary pro
vides numbers and units of aircraft on 
a mission, bomb tonnages carried, 
claims and losses, and many other 
details. Also included are short narra
tives of incidents, appreciations of 
distinguished combatants, and hun
dreds of wartime photos. Though the 
Diary can stand on its own as a histor
ical work, it is a natural companion to 
author Freeman's classic history, The 
Mighty Eighth . With introduction, 
notes, and index. Jane's Publishing 
Inc., New York, N. Y., 1981. 508 pages. 
$29.50 . 

-Reviewed by Hugh Winkler, 
Ass't Managing Editor. 
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The largest range of aircraft systems and equipment 
from any single source -world-wide. 

Lucas Aerospace systems are in use on over 100 different aircraft types. 
Major airli.nes, air fopccs and operators around the globe flying 

thousands of individual aircraft and millions of □ying hours each year depend 
on Lucas expertise, experience and the world-wide product supporl they 
provide. 

Rolls Royce, Boeing, Lockheed, McDonnell Douglas, Sikorsky, British 
Aerospace, Airbus Industrie, Aerospatiale, Panavia, de Havilland Aircraft of 
Canada, Westland, Fokker and many others gain the benefit of design 
innovation and engineering skills through close partnership with Lucas 
Aerospace. 

The Lucas Aerospace product range includes: engine management 
systems· electric, pneumatic and gas-turbine starting systems; ignition and 
combustion systems· hot and co.Id thrust reverse.rs; hydraulic, pneumatic, 
electrical and mechanical actuation systems· ballscrews; small gas turbines; 
air control valves; electrical power generation and distribution systems; 
auxiliary power systems; de-icing systems; and transparencies. 

Lucas serves the international aerospace industry and combines 
advanced technology with high reliability. Lucas also supplies the largest 
range of aircraft systems and equipment from any single source, world-wide. 

Lucas Aerospace .,J,, 
A Lucas Industries Company 

Lucas AerospciC(:1-Ll mited, Shirley, Solihull, West Midi ands, B90 2Jj. UK. Tel: 021-744 8522. Telex: 336749. 
Lucas Indus! rles Inc .. Aerospace Division, 155 Route 46 West . f'aidield, New Jersey 07006, Tel: 201 227 8000. Telex: 710 7344310. 

5595 Royalmount Avenue, Montreal, Quebec , H4P1)9. Tel: 514-735-1536. Telex: 055-61115. 
1320 West Walnut Street, Compton, CA 90224, USA. Tel: (213) 635 3128. 



ALL THE WORLD'S AIRCRAFT SUPP'LEMENT 

JUNE1982 

Jian-6 (MiG-19SF) single-seat day fighter of Egyptian Air Force; late production version with relocated brake-chute !Deni, H11/)hes/ 

SHENYANG 
CHINESE STATE AIRCRAFT FACTORY: Shen
yang, Liaonin[? Prol'ince, People's Republic of 
China 

SHENYANG (MIKOYAN) J-6 
It is now possible to identify by their Chinese 

names four versions of the J-6 (Mikoyan MiG-19) 
built in China. These are produced at Shenyang, 
and also at Tianjin, in Hebei Province. 

Jlan-6 (Jianjiji-6. or J-6). Chinese equivalent of 
single-seat MiG-19SF/PF (NATO reporting name 
' Farmer-CID'), as described in 1981~2 edition of 
Jane's All the World's A ire raft. Current production 
aircraft have relocated brake-chute, as described 
for Jianjiao-6. 

Jlan-6Xln (Jianjiji-6Xin). The Chinese word Xin. 
meaning new. is used to designate this version of the 
Jian-6/MiG-19PF. in which the Soviet-designed 
Izumrud (Emerald) intake-mounted radar is re
placed by a Chinese-developed airborne intercep
tion radar in a slimmer and sharply-pointed radome 
mounted centrally on the intake splitter plate. 
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Jianjlao-6 (Jianjiji Jiaolianji-6). Tandem two-seat 
fighter-trainer version, developed in China. De
scribed separately. 

Jianzhen-6 (Jianjiji Zhenchaji-6). Single-sear 
fighter-reconnaissance version. generally similar to 
Soviet MiG-19R, with cameras mounted in lower 
forward fuselage instead of the third NR-30 cannon 
which occupies this position in the fighter-bomber 
versions. 

SHENYANG JIANJIAO-6 
Chinese name: lype 6 Jianjlji Jiaollanjl 
(Fighter Trainer) 

A tandem two-seat training version of the 
MiG-19. with the designation MiG-19UTI. was de
veloped by the Mikoyan bureau in the USSR. but 
was produced in limited numbers only. The Jian
jiao-6, although of similar concept. was developed 
entirely in China. and differs from the MiG-19UTI 
in a number of important respects. Like the fighter
bomber and reconnaissance versions. it is pro
duced at both Shenyang and Tianjin. 

Unlike the MiG-J9UTI, in which the additional 

cockpit was accommodated within the existing 
fuselage, the Jianjiao-6 has been lengthened by 0.84 
m (2 ft 9 in) forward of the wing for this purpose. To 
offset the effect of this increase in length on the 
aircraft's directional stability, two ventral strakes 
are added underneath the rear fuselage, one on each 
side of the existing curved strake on the centreline. 
In another external change , the pneumatically de
ployed tail-braking parachute is now housed in a 
streamline 'bullet' fairing on top of the rear fuselage 
at the base of the rudder. faired into the top of the 
'pen-nib' fairing above thejetpipes. This modifica
tion. which is standard on all two-seat and recent
production single-seat versions of the J-6, elimi
nates the nose-down pitching moment induced by 
the former underfuselage location of the brake
chute, and so permits it to be deployed earlier in the 
landing sequence. 

The tandem cockpits are covered by individual 
canopies, both opening sideways to starboard. and 
there is a separate internal windscreen between the 
front and rear cockpits. The rear seat is slightly 
elevated: Shenyang semi-automatic ejection seats 
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Close-up of front of the Chinese-developed tandem two-seat trainer 
version of the MiG•19 /Denis H11~he.,1 

Close-up of nose of Jian-6Xin, with Chinese-developed radar 

are installed, and each instrument panel is equipped 
with basic avionics. 

Power plant (two 25.50/31 .88 kN: 5,732/7, 167 lb 
st Wopen-6 turbojets. Chinese-built version of the 
Tumansky R-98F-8 I l ) is the same as in the single
seat J-6. Early attempts to maintain a comparable 
fuel capacity resulted in the completion of a pro
totype fitted with small wingtip tanks, but these 
proved incompatible with such a sharply-swept 
wing. Instead . production Jianjiao-6s have the two 
wing-rool 30 mm NR-30 cannon del eted, the bays 
for these being occupied by additional internal fuel 
tanks . As a result, the trainer has a total internal 
fuel capacity of approx 2.000 litres /440 Imp gal
lons: 528 US gallons). only slightly less than the 
2,170 litres (477 Imp gallons: 573 US gallons) of the 
single-seater. The undernose NR-30 is retained for 
use in armament training. 

Combined Shenyang/Tianjin production of J-6 
versions was reported in 198 I to be at an approxi
mate rate of 60 per month, although at least part of 
this output may consist of older aircraft now being 
refurbished or remanufactured for export. Deliv
eries of the two-seat version have been made to the 
air forces of Pakistan (where they entered service in 
September 1980 and now lly with Nos. 14, 25, and 
26 Squadrons) and Egypt. 
DtMENSJONS, EXTERNAL: As for Jian-6/MiG-19SF/ 

PF except: 
Length overall (excl nose-probe): 

Jian-6 12 .60 m (41 ft 4 in) 
Jianjiao-6 13.44 m (44 ft I inl 

WEIGHT: 
Max T-O weight: 

Jian-6, Jianjiao-6, with external stores 
approx 10,000 kg (22 .000 lb) 

PERFORMANCE (Jianjiao-6): Generally similar to 
single-seater except: 
Never-exceed speed at 10,670 m (35,000 ft) 

917 knots (1.700 km/h: 1.056 mph) 
Max level speed at S/L 

Mach 1.09 (723 knots: 1.340 km/h: 832 mph) 
Max speed with !laps extended to J 5° 

431 knots (800 km/h: 497 mph) 
Max speed with landing gear extended 

269 knots (500 km/h : 3 IO mph) 
Rotation speed 

108 knots (200 km/h: 124 mphJ 
Approach speed 

I 89 knots (350 km/h: 217 mph) 
Touchdown speed 

145 knots (270 km/h: 168 mphJ 
Stalling speed, flaps and landing gear up 

126 knots (234 km/h: 145 mph) 
Max rate of climb at SIL. with afterburning 

more than 9.145 m (30,000 ftJ /min 
T-O run, with afterburning 

Average sortie time 
g limit ('clean ' ) 
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approx 670 m (2,200 ft) 
45 min 

+ 8.0 

ATR 
AVIONS DE TRANSPORT REGIONAL: Address.· 
BP 31/07, 3/026 To11/ouse Cedex . Fr,111c-e 

Launching of the ATR 42 programme was an
nounced at the beginning of November 1981. fol
lowing a simultaneous decision on October 29. by 
the boards of directors of Aerospatiale (France ! and 
Aeritalia iltaly) to go ahead with this new twin
turboprop transport aircraft , The decision wa, con
firmed on November 4, 1981. by the signature of a 
new co-operative agreement for equal sharing of 
ATR 42 programme work and costs. and for the 
setting up of a Groupement d'lnteret Econorr.ique 
(pooling of common economic interest) to manage 
the programme. This GIE was formally established 
on February 5. 1982. and has its headquarters in 
Toulouse. 

ATR corresponds to the initial letters of the 
French and Italian words for ·regional transport 
aircraft ', and 42 to the seating capacity of the basic 
aircraft at 81 cm (32 in) pitch. A combined Aero
spatiale/Aeritalia design group is working at 
Toulouse to complete the definition of the aircraft: 
computer-aided design and manufacturing tech
niques are being used throughout. 

ATR 42 
The ATR 42 is a high-wing twin-turboprop trans-

port aircraft embodying a number of advanced
technology features in the fields of aerodynamics. 
structures, and equipment. Design is to FAR Pt 25 
and to European Joint Airworthiness Requirement 
JAR 25 for the certification of transport aircraft , 
Choice of the Pratt & Whitney Aircraft of Canada 
PW I 0012 turboprop as the aircraft's power plant 
was announced on June 8. )981 . 

Basic design targets are good economy. a high 
level of field performance. and a wide-body stan
dard of comfort. The fully-pressurised cabin will 
provide four-abreast seating for up to 46 or 49 pas
sengers al 76 cm (30 in) pitch , with a galley. toilet , 
and two baggage/cargo compartments. Develop
ment possibilities include an initial ·stretch' IATR 
XX) lo carry 54-58 passengers. a quick-change pas
senger/cargo version (ATR 42QC). an all-freight 
version (ATR 42F). and commercial or militarv 
transport versions with rear-loading capability. • 

An intensive worldwide marketing campaign had 
been started at the end of 1980. and a full-si ze cabin 
mockup was displayed at the Paris Air Show in June 
1981 . BythetimeoftheOctober 1981 launchdaie 14 
airlines (five in the USA, two in France. and others 
in Australasia. Europe. Central America, and 
Southeast Asia) had signed option contract, and 
made initial payments on a total of 56 ATR 42, . 

Two prototypes of the ATR 42 will be built. First 
!light is planned for August 1984, with the second 

Artist's impression of the ATR 42 regional transport under joint development by Aerospatlale of 
France and Aeritalia of Italy 
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prototype elledulcd to lly two months later. LiS 
and European certifica tion is anticipated in the 
third quarter of 1985. to enable deli~•mes to begin in 
the fourth quarter of that year. Acritalia will be 
res11on 1 ible for the entire fuselage. incluulng the tail 
unit and landing gear: and for the hyd raulic. air
conditioning. and pressurisation systems. Aero
spatiale will undertake deign and on truction of 
the wings: layout of the ~ight deck and cabin: and 
will also be responsible for power plant. electrical 
system. flight controls. and de-icing system in
stallation. and for final assembly and night testing 
of the civil versions. Aeritalia will assemble , nd 
llight test any cargo/military variants with a rear 
ramp. Initial production plans are for an output of 
five aircraft in 1985. 33 in 1986. and 52 in 1987. 

Main characteristics of the basic passenger ver
sion are as follows : 
TYPE: Twin-turboprop regional transport aircraft . 
W1NGS: Cantilever high-wing monoplane . Ae ro-

putiale RA XXX 43 wing section. derived from 
A<1A 43 series. with thickness/chord ratio of 

I 8o/c at root and 13o/c at tip. Two-spar fail-safe 
metal wings. constructed of conventional metal 
alloys. with leading-edges of Nida Nomex glass
fibre sandwich. Constant-chord centre-section 

in). Low-pressure tyres optional. requiring modi
fication to underfuselage fairing. 

POWER PLANT: Two Pratt & Whitney Aircraft of 
Canada PWI00/2 turboprop engines. each flat 
rated to 1.342 kW (1,800 shp) and driving a large
diameter propeller with composite material 
blades . Fuel in two integral tanks formed by wing 
spar box. total capacity 5.700 litres 11.254 Imp 
gallons). Single pressure refuelling point in star
board wing leading-edge. Gravity refuelling 
points in wing upper surface. 

AcCOMMODATION: Crew of two on flight deck. with 
optional third seat for observer. Seating for 42 
passengers at 81 cm 132 in) pitch. or 46 or 49 
passengers at 76 cm (30 in) pitch. in four-abreast 
layout with central aisle . Passenger door. with 
integral steps. at rear of cabin on port side , Main 
baggage/cargo compartment between flight deck 
and passenger cabin. with ,eparate loading door 
on port side. Rear baggage/cargo comparlment. 
toilet. galley. wardrobe. and seat for cabin atten 
dant. aft of passenger cabin. with service door on 
starboard side. Additional baggage space pro
vided by overhead bins and underseat stowage. 
Entire accommodation. including baggage/cargo 
compartments. pressurised and air-conditioned , 

LI ~·· 

The 42/49-pessenger ATR 42 transport aircraft (two Pratt & Whitney Aircraft of Canada PW100/2 
turboprop engines) r Pi/01 Pre ,·s 1 

and tapered outer panels. Dihedral ~c 30' on outer 
panels. No sweepback, Two-segment double
slotted single-rotation fl aps. each segment with 
its own hydraulic actuator. on each trai ling-edge. 
Ailerons actuated mechanically by cables and 
push/pull rods: no servos. Electrically actuated 
trim tab in each aileron. Pneumatic de-icing of 
leading-edges outboard of engine nacelles . 

FUSELAGE: Conventional semi-monocoque fail
safe structure of light alloy unit construction. 
employing main and secondary frames and longi
tudinally disposed skin panels , Basically circular 
cross-section throughout most of length. Crew, 
passenger. and baggage/cargo compartments 
pressurised. 

TAIL UNIT: Cantilever structure. with sweptback 
vertical surfaces (attached to rearmosl fuselage 
frame) and non-swept horizontal surfaces. Tail
plane mounted near tip of fin . Construction main
ly of conventional alloys. with fin and tailplane 
leading-edges of Nida Nomex glassfibre sand
wich . Mechanically actuated mass-balanced rud
der and elevators. Electrically actuated trim tab 
in rudder and each elevator. Pneumatic de-icing 
of tailplane leading-edges . 

LANDING GEAR: Hydraulically retractable tricycle 
type. of Messier-Hispano-Bugatti/Magnaghi / 
Nardi design. with twin wheels on each unit. 
Nose unit retracts forward, main units inward 
into fuselage and large underfuselage fairing . 
Disc brakes and anti-skid units on main gear. 
Main-wheel tyre pressure 7.0 bars (101.5 lblsq 
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Quick-change passenger/cargo version 142 pa,
sengers or five LD3 containers) fitted with ball 
transfer plates aft. roller tracks. and anti-crash 
net al front of cabin. Emergency escape hatch for 
crew in roof of flight deck. Emergency exit for 
passengers on each side at front of cabin , 

SYSTEMS: Independent air-conditioning and pres
surisation systems. utilising engine bleed air. 
Pressurisation system (max differential 0.41 bars: 
6.0 lb/sq in) provides cabin altitude of 2,000 m 
(6.560 ft) al flight alt itudes of up to 7.620 m 
(25.000 ft), and a sea level cabin environment at 
flight levels up to 4,085 m ( 13.400 ft), Hydraulic 
system comprises two independent groups. each 
including an electrically-driven pump. and actu
ates wing flaps, landing gear. wheel brakes. and 
nosewheel steering. Pneumatic system for de
icing of outer wing leading-edges. tailplane lead
ing-edges. and engine air intakes. Main electrical 
system is 28V DC. supplied by two 9kW engine
driven starter/generators and two nickel-cad
mium batteries. with two solid-state static invert
ers for I J5/26V single-phase AC supply, and a 
third (standby) inverter for 115V only. A 
I 15/200V three-phase supply from two 20kVA 
engine-driven variable-frequency alternators is 
used for anti-icing of windscreen , flight deck side 
windows, stall warning and airspeed indicator 
pitots, and for de-icing of propeller blades and 
spinners . APU optional. 

Av10N1cs : Standard avionics package includes two 
VHF. two VOR/ILS/marker beacon receivers. 

radio compass. DME. ATC transponder. cockpit 
voice recorder, intercom, and PA system. Op
tional avionics include HF receiver. autopilot. 
Category I and 2 flight directors. radio altimeter. 
GPWS. microwave landing system. area naviga
tion. and weather radar. 

DIMENSIONS, EXTERNAL: 
Wing span 24.572 m (80 ft 71/, inl 
Wing chord: 

at root 2.57 m 18 ft 51/, in) 
at tip 1.41 m (4 ft 71/o in) 

Wing aspect ratio 11.08 
Length overall 22. 70 m (74 ft 5-1/, in) 
Length of fuselage ~2.11 m 172 ft 6'/o in) 
Fuselage : Max width 2.86 m (9 ft 41/, in) 
Height overali 7.59 m (24 fi JOY, in) 
Tailplane span 7.31 m (23 ft 11% in) 
Wheel track 4.10 m I 13 ft 5'/• in) 
Wheelbase 8.78 m (28 ft 91/, inl 
Propeller diameter 3.96 m ( 13 ft 0 in) 
Distance between propeller centres 

8. 10 m 126 ft 7 in) 
Propelle1'/fuselage clearance 0.~0 m C ft 71/o in) 
Passenger door (rear. porl I: 

Height 1.75 m 1.1 ft 9 in) 
Width 0.75 m 12 ft W, in) 
He ight to sill 1.265 m 14 ft I 1/, in) 

Cargo/baggage door (fwd. port): 
Height 1.53 m 15 ft QI.I, in) 
Width I 275 m (4 ft 21/, i~J 
Height to sill 1. 265 m 14 ft 11/, inl 

DIMENSIONS. INTERNAL'. 
Cabin: 

Length (excl flight deck. incl baggage compart-
ments) 13.849 m 145 fl 51/, inl 

Max width 2.57 m 18 ft W, in) 
Max width at floor 2.~6 m 17 ft 5 in) 
Max height 1.91 m 16 ft 3'1, in) 
Volume 44.8 m' I 1.582 cu rtl 

Baggageicargo compartment volume: 
front 5.8 m' 1204.8 cu fl) 

rear 2.7 m' 19' ,3 cu ftl 
overhead bins 1.6 m' 156.5 cu ft) 

AREAS : 
Wings, gross 54.5 m' (586.6 sq rt) 

Vertical tail surfaces (total) 12.5 m' I 134.5 sq ft) 

Horizontal tail surfaces I total) 
10. 3 m' I I 10.9 sq ftl 

WEIGHTS sND LOADINGS: 
Manufacturer's weight empty 

8.319 kg I 18.340 lbi 
Operating weight empty 9.296 kg 120.494 lb) 
Max fuel load 4.500 kg 19.920 lbl 
Max payload 4.809 kg 110,602 lb) 
Max T-O weight 14.715 kg (32.440 lbi 
Max ramp weight 14. 765 kg (32.550 lb) 
Max zero-fuel weight 14.105 kg (31.095 lb) 
Max landing weigh I 14.420 kg (31.790 lb) 
Max wing loading 270 kg/m' 155.3 lb/sq fl) 

Max power loading 5.48 kg/kW 19.01 lb/shpl 
PElffORMANCE (estimated. to FAR Pt 25. incl 

Amendment 42. PWI00/2 engines. ISA. except 
where indicated): 
Max cruising speed at 6,100 m (20.000 ftl 

277 knots (513 km/h: 319 mph) 
Normal max operating speed 
Mach 0.55 (250 knots: 463 km/h: 288 mph CAS) 

Stalling speed: 
flaps up 91 knots (167 km/h: 104 mph) 
60° flap 70 knots (128 km/h: 80 mph) 

Max rate of climb at S/L 567 m I 1.860 flJ/min 
Rate of climb at SIL. one engine out 

198 m 1650 ft)/min 
Max operating altitude 7,620 m (25.000 ft) 
Service ceiling. one engine out. at 97o/c of max 

T-0 weigh!. ISA + I0"C 4.085 m 113.400 ft) 
T-O balanced field length al max T-O weight: 

at S/L 950 m (3.117 ft) 
at 915 m (3,000 ft) (ISA + I0°CJ 

I. 150 m (3,773 ft) 
Landing field length at S/L. at max landing weight 

895 m (2.937 ft) 
Max range with 42 passengers. reserves for 87 nm 

(161 km: 100 mile) diversion and 45 min hold 
728 nm (l.350 km: 838 miles) 

Block time for 200 nm (370 km: 230 mile) stage 
length at max cruising speed at 6.100 m (20.000 
ft). IFR reserves 54 min 
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GRUMMAN 
GRUMMAN AEROSPACE CORPORATION: 
Head Office: South Ovster Bay Ro(ld. Berhpa!(e, 
Ne11· York 11714, USA 

GRUMMAN (GENERAL DYNAMICSI 
EF-111A 

The programme to convert General Dynamics 
F-l I !As into EF-1 l IA electronic walfare aircraft. 
and to evaluate their ability to provide ECM jam
ming coverage for air attack forces . was initiated in 
1972-73 . Operational deployment of the F-111 A in 
Southeast Asia. from March 1968. had revealed 
shortcomings . despite special preparation under 
the Harvest Reaper programme to provide these 
aircraft with advanced ECM equipment that would 
facilitate penetration of enemy airspace . Subse
quent enquiry revealed that man;• factors contrib
uted to the limited success of the F-111 A in South
east Asia: lack of adequate and effective ECM 
jamming was responsible for man. of its problems. 
as well as those of all other types of combat aircraft 
in that theatre of operations . 

Because of the growing potential of Soviet-built 
air defence systems. which stretch across Eastern 
Europe. NATO anti-invasion forces must have the 
capability of suppressing literally thousands of 
radar 'eyes·. able to locate precisely the route and 
speed of counter-attacking air strikes , In addition. 
updated SAM systems and new interceptors with 
sophisticated ECM equipment are being introduced 
regularly by the Soviet Union , providing its armed 
forces with a now-acknowledged lead in electronic 
warfare, both ground and airborne . 

Senior US Air Force officials believe that utilisa
tion oft he EF-111 A as a tactical jamming ,ystem. in 
combination with the E-3A Sentrv AWACS aircraft. 
is vital to help offset this Soviet l~ad . Becau .~e of its 
vast masking power. the EF-11 tA is considered 
essential to provide cover for air-to-ground opera
tions along the forward lines. and for support of 
penetrating allied strike forces. If some future cir
cumstances should make it necessarv to launch a 
counter-strike against Soviet penetraiion of NATO 
territory. EF-111 As operating on the friend!; side 
of the FEBA (forward edge of the battle area) could 
blind the other side's electronic ·eyes·. making it 
possible for NATO strike forces to attack the ar
moured spearhead. as well as resupply areas. re
serves. and SAM installations 17-35 nm (32--{,4 km: 
20-40 miles) behind the opposing lines. with some
thing less than half the losses that might be ex
pected without use of the EF-111 A ·s jamming sys
tems. 

Three basic modes of deployment are foreseen 
for the EF-1 l IA: standoff. penetration. and close 
air support , In the standoff role. jamming aircraft 
would operate within their own airspace. at the 
FEBA. Out of range of the enemy's ground-based 
weapons, orbiting EF-111 As would use their jam
ming systems to screen the routes of friendly strike 
aircraft. In the penetration role. the EF-I I IAs 
would accompany strike aircraft to high-priority 
targets, their Mach 2 capability making them ideal 
escort aircraft for such a task , The close air support 
requirement calls for EF-11 !A escorts to neutralise 
anti-air radars while the strike force delivers its 
attack on enemy armour. 

Design study contracts were awarded to General 
Dynamics Mid Grumman by the US Air Force in 
1974, and in January 19n it was announced that 
Grumman had been awarded a contract to convert 
two existin11 f-111 As to EF-l 11 A prototype config
uration. Primary electronic warfare equipment of 
these prototypes comprises the AN/ALQ-99E tac
tical jamming system, an improved version of the 
AN/ALQ-99 system carried by the US Navy's 
Grumman EA-6B Prowler. 

The ALQ-99E's jamming transmitters are 
mounted in the weapons bay, with their antennae 
covered by a narrow, 4.9 m (16ft) long canoe-shape 
radome. The fin-tip pod. similar in shape to that of 
the EA-6B, houses the receiver system and anten
nae. Total weight of the new equipment is about 
2.720 kg 13 US tons). 

Claimed to be the world's most powerful airborne 
ECM system. the ALQ-99E's frequency coverage. 
reliability, and effective use of available jamming 
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Second prototype (66-049) of the Grumman (General Dynamics) EF-111A electronic warfare 
aircraft was used for flight testing the complete jamming system 

power enable the EF-111 A to penetrate the world's 
densest known electronic defences , Its electronic 
systems can be converted quickly to counter ne"' 
threats as they develop. and. even if multiple hostile 
radars switch to a variety of frequencies. the 
EF-11 !A·, broad range of jamming capabilities can 
handle them immediately. The aircraft's tactical 
jamming functions are managed by an electronic 
warfare officer IEWOJ. who controls both active 
and passive equipment through the onboard com
puter. Computer management enables the EWO to 
handle a tactical workload previously requiring tas 
in the EA-6BI several operators: for example. pre
flight programming of the computer with known 
radars frees the operator to concentrate on new and 
more urgent threat radars . The automated 
ALQ-99E has exceptional versatilit) and speed for 
identifying and locating threat radars. and assigning 
jammers to neutralise them over a wide range or 
frequencies , 

A partially modified F-1 l IA. fitted by Grumman 
with the weapons bay radome. was flown for the 
first time on December 15. 1975 . The first flight ofa 
fully-aerodynamic prototype 166-041 I. with fin-tip 
pod and underbelly radome. was made from Grum
man's Calverton, N. Y .. facility on March 10. 1977: 
the complete system was flown for the first time on 
May 17. 1977, on the second prototype 166-0491. 
Subsequent Grumman flight testing of the jamming 
system involved 84 flights totalling 215 flight hours. 
completed by the system aircraft during a period of 
3V, months . US Air Force flight testing involved 78 
flights totalling 258 flight hours during a six-month 
test programme. The USAF tests verified various 
mission operational concepts. flight formations. 
and the jammer's electromagnetic compatibility 
with other strike aircraft. (These latter tests dis
pelled an earlier concern that the friendly strike 
force. as well as enemy threats, might be jammed 
by the powerful signals emanating from the 
EF-11 !A.) Structural flight tests underall operating 
conditions demonstrated an 'infinite' life for all 
modified areas of the aircraft's structure, and flying 
qualities were considered virtually identical to 
those of the F-1 l l A strike version. 

Including the two prototypes, US Air Force plans 
currently envisage the conversion of 42 F-111 As (of 
86 still operational at the beginning of 19821 to 
EF-11 !A standard, to equip two squadrons. The 
contract for the first six 'production' aircraft was 
signed in April 1979, and these. like the prototypes, 
were delivered to Grumman from the 366th Tactical 
Fighter Wing at Mountain Home AFB, Idaho. The 
366th TFW is also the first EF-111 A unit. and the 
two prototypes were returned there in late 198 I 
after being brought up to full production standard. 
The first flight in this form was made. by the former 
systems prototype. on June 26. 1981: the first 

EF-11 !A delivered back to TAC was 66-041. the 
original prototype. Initial operational capability 
with the EF-111 A is scheduled for November 1983. 
TYPE: ECM tactical jamming aircraft, 
W1NGS: Cantilever shoulder-wing monoplane. 

Wing section NA.CA 64!\~10.68 (modified) at 
pivot point. NA.CA 64A209, 80. with modified 
leading-edge. at tip. Sweepback of outer portion, 
variable in flight or on the ground from 16' to 72° 
30' . Wing sweep actuated by Jarry Hydraulic, 
jacks. Dihedral. at 16' sweep. is 1°. Incidence. at 
16' sweep. is 1° at root. - 3' at tip. Five-spur 
structure, with stressed and sculptured skin pan
els. each made in one piece between leading- and 
trailing-edge sections, from root to tip. Leading
and trailing-edge sections of honeycomb sand
wich. Three-segment airbrakes/lift dumpers in 
upper sulface of each wing. operated by Bendix 
servo-actuators . function as spoilers for lateral 
control at low speeds, Full-span variable-camber 
leading-edge slats and full-span double-slotted 
trailing-edge flaps. 

FL,sELAGE: Semi-monocoque structure, mainly of 
aluminium alloy. with honeycomb sandwich skin . 
Some steel and titanium . Main structural mem
ber is a T-section keel. under the arms of which 
the engines are hung. 

TAtL UNtT: Conventional cantilever sweptback sur
faces. utilising honeycomb sandwich skin panels. 
except for tailplane tips and central area of fin on 
each side. Central portion of fin (built under sub
contract by Canadair) is reinforced to support 
fin-tip pod. All-moving horizontal surfaces ('!ail
erons') operate both differentially and sym
metrically to provide aileron and elevator func
tions, Bendix servo-actuators for tailerons and 
rudder. Two long. narrow ventral stabilising fins. 

LANDING GEAR: Hydraulically retractable tricycle 
type, with single wheel on each main leg. Twin
wheel nose unit retracts forward. Main gear is a 
triangulated structure with hinged legs which are 
almost horizontal when the gear is extended . 
During retraction. the legs pivot downward, the 
wheels tilt to lie almost flat against them. and the 
whole gear rotates forward so that the wheels are 
stowed side by side in the fuselage between the 
engine air intake ducts. Low-pressure tyres on 
main wheels. size 48-17 in . Disc brakes. with 
anti-skid system. Main landing gear door. in bot
tom of fuselage, hinges down to act as speed 
brake in flight. 

POWER PLANT: Two Pratt & Whitney TF30-P-3 tur
bofan engines, each rated at 82 ,3 kN (18,500 lb st) 
with afterburning, close-mounted under wing 
root on each side of fuselage. Hamilton Standard 
hydro-mechanical air intake system. with mov
able shock-cone. Fuel tanks in wings and 
fuselage, total capacity 18,919 litres (4,162 Imp 
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gallons; 4,998 US gallons). Pressure fuelling 
point in port side of fuselage. forward of engine 
air intake. Gravity fuel filler/in-flight refuelling 
receptacle in top of fuselage aft of cockpit. Oil 
capacity 30.3 litres 16.7 Imp !,mllons: 8 US gal
lons). 

lv.:e<>MMOOATION: Crew of two (pilot and electronic 
warfare officer) side by side in air-conditioned 
and pressurised cockpit , Portion of canopy over 
each seal is hinged on aircraft centreline and 
opens upward. Zero-speed. zero-altitude (includ
ing underwater) emergency escape module. de
veloped by McDonnell Douglas Corporation and 
utilising a Rocket Power Inc rocket motor. Emer
gency procedure calls for both crew members to 
remain in capsule cockpit section, which is pro
pelled away from aircraft by rocket motor and 
lowered to ground by parachute. Airbags cushion 
impact and form flotation gear in water. Entire 
capsule forms survival shelter. 

SYSTEMS: Hamilton Standard pressurisation and 
Garrett air-conditioning systems. Hydraulic sys
tem for actuation of wing sweep, landing gear. and 
flying controls. Westinghouse AC electrical sys
tem, with Sundstrand 90kVA integrated drive 
generators (instead of60kVA in F-I11 A). General 
Electric flight control system. Improved air-cycle 
system for avionics: liquid cooling system. with 
ram-air heat exchanger. added. Sundstrand emer
gency power umt. 

AVIONICS AND EQUIPMENT: AN /ARC-I I~ HF com 
transceiver; Magnavox AN/ARC-164 UHF com 
transceiver: AN/AIC-25 intercom: AN/AJQ-20A 
INS; Collins AN/ARN-1I8 Tacan: Honeywell 
AN / APN-167 radar altimeter: Collins A.Ni 
ARA-50 UHF/DF: AN / ARN-58 ILS: IBM 
(Federal Systems Division)4 Pi digital computer: 
Texas Instruments AN /APQ-110 terrain-follow
ing radar: AN/APQ-160 attack radar: AN/ 
APX-64 IFF/SIF: Eaton Corporation (AIL Div.) 
ANIALQ-99E tactical jamming system: Sanders 
ANIALQ-L17(V)4 self-protection system iSPS): 
AN/ALR-62(\' /4 terminal threat warning system 
<TTWS): ANi ALR-23 radar countermeasures re
ceiver system (CMRS): AN/ALE-28 electronic 
countermeasures dispenser system !CMOS). All 
tactical jamming functions are managed by the 
EWO who can , through computer management. 
handle a tactical electronic warfare workload 
which previously required several operators and 
more equipment. In addition. the automated sys
tem of the EF-II IA has exceptional capability 
for locating. identifying, and assigning jammers 
to enemy emitters over a wide range of frequen
cies. The AN/ALQ-99E jamming system com
prises ten transmitters (Raytheon high-band. 
AEL low-band), five Raytheon exciters, numer
ous receivers. computers, display systems. and 
one Raytheon RF calibrator, per aircraft. To pro
vide surveillance radar and complementary sup
port jamming, USAF is investigating a modular 
addition lo the Westinghouse AN/ALQ-131 jam-

mer pod that would enable it lo be carried under 
the wings of the EF-III A. 

ARMAMENT: None. 
DIMENSIONS. EXTERNAL: 

Wing span: spread 19.20 m 163 ft O in/ 
fully swept 9. 74 m (31 ft 11.4 in) 

Wing mean aerodynamic chord 
2,76 m 19 ft O inl 

Wing area, gross ( 16° sweep) 
48.77 m0 (525 sq ft/ 

Wing aspect ratio ( l6° sweep) 7.56 
Length overall 23 . 16 m (76 ft O inl 
Height overall 6. 10 m (20 ft O in) 
Wheel track 3. 19 m I 10 ft 0.4 in) 
Wheelbase 7.44 m (24 ft 4.8 in) 

WEIGHTS: 
Weight empty 25.072 kg (55.~75 lb) 
Max internal fuel 14.741 kg (32,500 lb) 
Design T-O weight 33,000 kg 172.750 lbi 
Combat T-O weight 31.751 kg (70.000 lb) 
Max T-O weight 40.346 kg <88.948 lb) 
Max landing weight 37.421 kg 182.500 lb) 

PERrORMANCE (estimated for typical mission. at 
max T-O weight except where indicated. A: basic 
standoff: B: penetration; C: close air support): 
Max combat speed at combat weight : 

A, B, C 
1,196 knots (2,216 km/h; 1.377 mph) 

Average speed . outbound: 
A. C 446 knots (826 km/h: 514 mph) 
B 512 knots (949 km/h; 590 mph) 

Average speed over combat area: 
A 321 knots 1595 km/h : 370 mph) 
B 507 knots (940 km/h: 584 mph) 
C 462 knots (856 km/h: 532 mph) 

Average speed, inbound: 
A, C 432 knots (800 km/h: 497 mph) 
B 502 knots t930 km/h: 578 mph) 

Stalling speed. power off: 
A. B, C 142.2 knots (263.5 km/h: 164 mph) 

Rate of climb al SIL. intermediate power: 
A, B, C 1,006 m 13.300 ftl imin 

Rate of climb at SIL. one engine out. with after
burning: 
A.B,C 1,021 m (3.350 ft)/min 

Service ceiling with afterburning , at combat 
weight: 
A, B.C 

T-O run: A. B, C 
T-O to 15 m (50 ft): 

13.715 m (45.000 ft) 
1.349 m (4.425 ft) 

A. B. C 1,775 m 15.825 ft) 
Landing from 15 m (50 ft) at 26.968 kg (59.455 lb) 

gross weight: 
A. B, C 945 m (3.100 ft) 

Landing run at 26,968 kg (59,455 lb) gross weight: 
A,B.C 602mll.975ftl 

Combat radius. with reserves: 
A 200 nm (370 km: 230 miles) 
B 807 nm ( 1.495 km; 929 miles) 
C 623 nm (1.155 km : 717 miles) 

Ferry range 2,022 nm (3.747 km: 2.328 miles) 
Endurance without refuelling more than 4 h 

Commuter Aircraft Corporation's new 50/60-seat CAC-100 airliner in its latest, much-revised form 
(Pilot Press) 
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CAC 
COMMUTER AIRCRAFT CORPORATION: 
Head Offire: PO Box 83309, San DieKO, Ca/ijim1ia 
92138, USA 

COMMUTER AIRCRAFT CORPORATION 
CAC-100 

Commuter Aircraft Corporation was formed to 
develop and manufacture a new 50/60-seat commut
er airliner under the designation CAC-I00. The 
project had it, origins in theGAC-100 programme of 
the former General Aircrnft Corporation of which 
details can be found in the 1970-7 I J,,,1e's. The 
CAC-100 is. however, a slightly larger aircraft. em
bodying improved power plant and construction. 
Considerable redesign was being undertaken in ear
ly 1982. to incorporate the latest technology. By 
comparison with the details given in the 1981--82 
Jane's, a new wing of increased span has been intro
duced. and is also simplified by the elimination of 
leading-edge slats. More powerful engines arc to be 
installed. and each will drive a Hartzell five-blade 
propeller of advanced design. In early 1982 it had 
not been decided whether to change from forward
retracting to rearward-retracting main landing gear 
units . or whether to dispense with the variable
incidence tailplane in favour of a fixed unit. Produc
tion of the CAC-I00 is supported by substantial loan 
guarantees from the US Department of Commerce 
and the Ohio state administration. Production will 
be centered in a new factory that was still under 
construction in early 1982 at Youngstown Munici
pal Airport. Ohio. 

Rollout of the CAC-100 prototype is planned for 
1983. and it is hoped to begin deliveries of produc
tion aircraft in early 1984, following certification to 
FAR Pt 25 standards. 
TYPE: Four-turboprop commuter/cargo transport. 
WINGS: Cantilever low-wing monoplane. NASA 

aerofoil. Incidence 3°. Dihedral 7° at 40% chord. 
Sweepback at quarter-chord 3° 34 • 12". All-metal 
two-spar fail-safe structure of 2024-T4 light alloy. 
Hydraulically-actuated single-slotted trailing
edge naps of light alloy construction. extending 
from inboard of aileron to wing root of each wing. 
Plain ailerons of similar construction. each op
erating in conjunction with a differential spoiler 
on the upper surface of the wing, positioned di
rectly inboard of the aileron and forward of the 
flaps. Ailerons hydraulically-powered with man
ual cable backup. Trim tab in each aileron. Pneu
matic de-icing boots on wing leading-edges 

FUSELAGE: All-metal semi-monocoque fail-safe 
structure of circular cross-section, with stringers 
and skins of2024-T4 light alloy. Flight deck. cab
in. and rear baggage compartment pressurised. 

T,1L UNIT: Cantilever all-metal structure of 2024-
T4 light alloy, with small dorsal fin and swept 
vertical surfaces. Variable-incidence tailplane 
(see introductory notes). Trim tabs and servo tabs 
in rudder and elevators. Rudder and elevators 
hydraulically-powered with manual cable back
up. Pneumatic de-icing boots for fin and tailplane 
leading-edges. 

LANDING GEAR: Hydraulically-retractable tricycle 
type. with oleo-pneumatic shock-absorbers and 
twin wheels on each unit. All units retract for
ward. the main units into the inboard engine 
nacelles (see introductory notes). Main-wheel 
tubeless tyres size 9.50-16 Type lll (ID-ply rat
ing); steerable nosewheels filled with tubeless 
tyres size 6.50-10 Type Ill (ID-ply rating). Multi
ple disc brakes. Modulated anti-skid units. Pres
sure for emergency brake and parking brake pro
vided by electrically-driven hydraulic pump. 

POWER PLANT: Four 1,050 kW ( 1.409 ehp) Pratt & 
Whitney Aircraft of Canada PT6A-65R turboprop 
engines. each driving a Hartzell advanced five
blade constant-speed reversible-pitch metal pro
peller with spinner. Fuel in four integral wing 
tanks with combined capacity of 5,224 litres 
( 1 .380 US gallons). Overwing gravity refuelling 
points, and single-point fuel/de-fuel manifold in 
starboard inner engine nacelle. Electrical de
icing boots for propellers; air intakes de-iced by 
engine bleed air. 

AcCOMMODATION: Crew of two on flight deck. with 
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Jual control-.;: rrovi~ion fut .111 L,t,,erv~r. Main 
cahin acl.'.omnwda1c-.. 50 pa...,,cngc1, '" "tandard 
al :<I cm t)2 inl ..;eal pitch. wilh ..,cat f°Llr -..t('\\lc11d
c~:-. . coal L"ompa1 lmcnr . 1oilet . ;md gallc: ;11 1e:11 
L)f cat,in Ma.x cll':t' Olllltl(.JdctlilHl ro1 611 p;,v,~ngc,, 
at 74 \.'. n, 129 in) -..cal pitch .. wtth ... ca ! roi- ... 1cwa1\ l
e.-..:,; . ,ind 1uilc1 ~1t 1·ca, or c:1hin Main dP~1, ill rl!itl 

Llt\:ahin. with :-.1ail"wa~ that c.xtcnd, fi-c,m hcncc11h 
..:abin noor. TwL, overwing emergency exit ... . onl..' 
each side . Service LILlllr at 1\.'ar 01· ..:abi11 on :-.tar
b1..1ard side . Pre'.'i:-,,U1 i'.'ied haggag:e cnmpartmcrll aft 
of cabin . with door on rn rt ;'lidc Llr tu;'ldagi.:: . hir
wal'J underfloor L'argo compi:ll"trncnl . with Ut,(lr 
on port :--idc or fuselage Avionic'.'\ bi.I~ in ml;'IC. tn 
rear of weather· raUar· antcnna Windscr-~e,1-.. t.!ll!L'· 

trically ~1nti-iced. The c.1bin i, dcsign(d ln pro
vide for future mixed pa, ... engcr,ccn~w or all- L: ar
go operalion . the ba-..ir l'lonr hcing ... uitabl~ 
stresscJ and inl.·orpornting c.1rgv conlaincr al 
c..ichment~. In an all-cargn cnnfig:uralilHI li\1..' 
LD_~ i.:011tc1ine1" nHJld h1..· ,n.: i.:t\llllllLldatcd Fni
~u..:h usc , an np1ional co1gl, dllLll . ,izi.:: I~ 7X ~.1 6 
m I' ft 10 in >. 7 ft I inl. will L,c· ;1vailablc. 

S'r'STEM.S: i\ir-cyck rre~:-iuri:-.ation ... y .... tcm. m<1\ dil·

fe1•ential 0,-t:; ha, ~ 10.5 lh f~q inl. tu rrnvidc a -..c,1 
level cabin ,dtitudc lcl -l .570 m I 15.01111 ftl. Dual 
hydraulic systClll!'I at r,rc . ..::-,,urc l)f ~07 ba1· ... (., ,ooo 
Ibis~ in). r,,we,ed l1\' f,,ur engine-driven pumrs 
and one electrically-driven ,tc1ndbl' pumr, l'neu
ma1ic syslem. LJ!'ling cnginc bleed air. for tlight 
in:-,1ruments and Jc-it,,;ing bPnl s. Elei:lrical ... ys
tem include.., li.lur~50A ~4 -~~V DC' ,tartcrrgcner
ator-. two lllkV,-\ 120'~08\! -ltJIIHz ;1lternc11,,r, 
driven b)' hydraulic mc>tor,. ,tandb,, ,olid-,tate 
inverter~. and two ~4V ~~Ah nil..'.kd-L:admium 
batterie,, Chygcn ,v,tcm ,,f I.KI rn ' IM cu ft I 
capal'.il y standard. A PL' optional , 

AVlllNICS .-\NU E1;Li!PMl:N 1: H,1:-,,ic ..,,anJcn d avi
onics will include dual nav 1'c.:um and lLS . Op
tional items will include DM E. marker hcacc•n 
receiver. transponder wirh pro\l i:-.iun-; l'or altiLudc 
encoding. interrhnne crnU pa-;..;cngcr a<ldn>,s ..,~ -.;
tern" ... cockpit voice and tlight recordc>r~ . There 
are space provi~iLlnS ror the in;'ltallation nf dual 
ADF. a second DM E. HF wm . radio altimeter. 
autopilotitlight dircct,ll ,ystem. and Selca!. 

DIMENSIONS, E,'\TERN ,\L: 

Wing span 22 .69 111 114 n _, 11, inl 
Wing mean aerodynamic L'.hord 

Wing aspect ra1i0 
Length overall 
Fuselage diameter 
Height overall 
Tailplane span 
Wheel track 

:! ~O m ( 7 It ~ v~ in) 
11 .09 

21 ,63 m 170 ft I I V: in) 
2,82 m 19 ft J in) 

7.nll rn 124 ft 11 11, in) 
'J , 14 Ill t:10 ft (I in) 
6.71 m 122 ft O in) 

Wheclha,e 6.39 m 120 ft I Iv, inl 
P1opeller diarnetcr 2,n4 m IK rt K in) 
Prnpdlc1 g1ound dc;11'a1h.:e <inner) 

11.4n ITI I I ft f, in I 
Pa:-,s1..·nge1 <.Jorn· (purl . rear): 

Height 
Width 
Height to ,ill 

Service door (stbd . rc,1r1: 
Heil!ht 
Width 
Height to sill 

Bagg.age donr (pllrl. rwdl : 

l ,9Xmtortninl 
IL91 m 1_1 rt II inl 

1.79 m 15 fl IIW, inl 

I ~7 m 1-l rt 2 inl 
0.61 m 12 ft O inl 

I , 79 m 15 ft 1011- inl 

Height 11.48 m I I fl 7 in) 
Width 1,22 m t4 rt O inl 
Height to ~ill 1. 19 m U ft 11 inl 

Emergency t..':Xils (two. twerwingl: 
Hei)!ht 0.91 m 13 ft II inl 
Width 0,74 m 12 ft < in I 

Baggagt! Joor (port. rcarJ: 
Height 
Width 
Height to sill 

DIMEN."IONS . INTf-:KN t,L: 

l ,IC m U ft-lint 
1.97 m t6 ft W: inJ 

C;,hin : Max hei;dtl 1,94 rn 16 ft 4<, inl 
Max width 2 62 111 18 ft 7 inl 
Flnor area 28,45 111 ' 130n, 2 ,q ft 1 
Volume 53 ,09 m3 I I .~7\0 cu ft I 

Rear tH1ggage compartment: 
Volume 5.6o m' t~00.11 cu ftl 

FwU hagg;,1geicargo compartrnt!nt: 
V,,lume 1.90 m-' t67. 2 cu ft> 

:\~l:,\ S'. 

Wing, , gross 46,45 m' I 500. ll ,q ft I 
Hnrizonral tail su1'fal'..es (total) 

16.72 m' I IXll,O ,q fll 
Vertical tail surfaces (total) 

10,70 m' 1115.~ sq ftl 
W1-1ClH'J s (e~limatedt: 

Weight e111rtv, tyrical operating 
l<U49 kg 122.~15 lbi 

Max payload <,443 kg I 12.000 lbl 
Ma.\ T-0 anti landing weigh! 

17. lllO kg 137.51111 lbi 
l'E~, o~MJI NU, lcstimatetl at max T-0 weight. ISA 1: 

C,·uising speetl at 6.100 m 120.000 ftl 
307 knots 1569 km1h: 154 mph I 

Service ,ciling. one engine out 
7,620 m 125.0011 ftl 

T-0 ,·unway. FAR 25 at S1L 
1.225 m 14.1120 ft I 

Lantling runway, FAR 25113, at Sil 
I .2Xn m 14.220 ft I 

Range with 50 pa.ssenge", 91 kg 12l10 lbi baggage 
and I FR reserves 

640 nm ( 1.186 km: 737 mile,) 

The Sikorsky CHIMH-53E, a production CH-53E Super Stallion which has been modified to flight 
test features of the mine-sweeping MH-53E 
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SIKORSKY 
SIKORSKY AWCRAFT. DIVISION OF UN/1ED 
TECHNOLOGIES CORPORA1 IOA' : lfr<u/ 0//i, e 
1111,/ \fork.I: S1mr1;11,I, Co1111e,·ric111 Of>602. USA 

SIKORSKY CH/MH-53E AMCM 
In Ma; 197.1. following award by the LJS Nm) of 

a Si . 7 million cost-plus-fixed-fee c,,ntract. 
Sikorsky began the Clinstruction of two \'CH-5.1E 
prototvpes. (The production CH-53E i, a three
engined dcvelopmenr of the Sikorsk\' S-n5 , and 
change, include 1hc installation of a -new seven
blade mHin rotor L'•r increa~ed diameter. with blade:-,, 
of titaniunv'glassfib,c CLlnsrrui.:tilln. and an up1a1e<l 
1ransmissi,1n ,,r 9.79K kW: 11.140 ,hr rnr;,ci1, tu 
cater ft1r futL11c grnwth. l The fir,1 YCH-< _1E pn,
totype flev. initially on March I, 1974. but was lo,t 
subsequent!; in a ground accident , The tlevelop· 
ment programme continued with the second rro
totype. followed by two pre-production prntotypes. 
and the l1rst of an initial batch ,if si.\ production 
aircraft was accepted by the US Navy ,rn December 
17. 1980, 

To meet a US Navy requirement for an Airborne 
Mine Countermeasures IAMCMI helicopler. it was 
decided to convert the firs! production CH-511: for 
evaluation in this l'.onfigurntion by inslal1ation of the 
equipment needed to fulfil the 1nlc. De,ignated 
temprnarily as the CHIMH-53E. this AMCM pro
totype Jlew for the first time on December 23, 1981. 
At the present time it is an AMCM equipment
carrying CH-53E, but if the MH-.IJE i, ordc,ed into 
rroduction it will have enlargctl sponsons to pro
vide greater fuel capacity. allowing longer mine
sweeping missions to be flown. and will he able to 
deploy all existing or planned aerial mine-,weeping 
e4uipment , Although the MH-53E w,nlld be small 
enough to be air t1an,rOl'table t,v M.AC\ C-5.-\ Gal
a.xy aircraft. its basic in-flight refuelling capability 
would permit self-deploymenl over long ranges, I 1 
would be ,hipboard-compatiblc with amphihious 
ships serving as AMCM pl:ttforms. and could serve 
also in a vertical on-board rerlenishment role . 

F,1llowing the first flight of the CHIM H-5.1E prn
totype, it was displayed at the Pentagon, anti c11 
Virginia military bases. before the completion of 
company testing at Stratford. 11 was planned that 
after company tests had been wmpleted it would be 
flown 10 the US Navy·s Coris1al Systems Center. 
Panama City, Fla .. for dynamic tow testing with 
mine countermeasures equipment . 

The description which follows applies ,pecirical
ly to the CH-53E. but would apply also to the 
M H-53E as revised by the foregoing notes: 
TYPE: Triple-turbine heavy-lift multi-purpose heli

copter. 
Rc>TOR Ss srEM ANIJ Tt<ANSM1ss10N : Seven-hladc 

main rotor with blades oftitaniumlgla"libre con
struction . Titanium and steel main rotor head. 
Main rotor blades fold. Four-blade tail rntor 
mounted on pylon canted 20° to p,1rt. Rotor trans
mission is rated at 9.798 kW 113.140 ,hp) for 10 
min, 8,628 kW 111,570 shpl for 30 min . Tail ro1<1r 
pylon folds on starboard side of fuselage . 

FUSELAGE: Conventional semi-monocoque -.;t1 u<.:
ture of light alloy, steel. and titanium _ 

TAIL Sut<FACE: Lightweight braced gull-wing ,ur
face on starboard side 

L,NOING Ge.AR: Retractable tricycle type. with 
twin wheels on each unit . Main unit:-. r"et,·act into ' 
re,1r of ~ponson on each 'iide llf fuselage. 

POWER PLANT: Three General Electric T64-GE-4 I 6 
turboshaft engines. each with a max rating of 
3,266 kW 14.380 shpJ for 10 min. an intermediate 
rating of 3.091 kW 14.145 shpl for .10 min. and a 
max conlinuou:-. power rating Llf::!.756 k\•V !3.696 
shpl. 

ACcoMMODA<1oi,;: Flight crew or three, The main 
cabin of the CH-53£, which is able to carrv a 
maximum of 55 troop,. will provide ample :1c
commodation for the specialbed AMCM equip
ment and crew. 

SYs1-EM: Hamilton Standard automatic night con
trol system. using two digital onboartl comput
ers. 

DIMENSIONS. EXTERNAL! 

Main rotor diameter 
Tail rotor diameter 

24.08 m (79 ft O in) 
6, 10 m (20 ft ll inl 
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TAIL UNIT: Cantilever Y-shaped structure of graph
ite/epoxy composites, comprising single-spar V 
tail and two-spar underfin . the latter stressed to 
withstand ground impact. Manually-operated el
evators. each with trim tab . in V tail: and rudder 
with trim tab on underfin . Pneumatic de-icing 
boots on V tail and fin leading-edges. 

LANDING GEAR: Hydraulically-retractable tricycle 
type with single wheel on each unit : main units 
retract inward, nosewheel forward. Emergency 
extension by free fall. with pneumatic bottle 
backup Nosewheel steering from rudder pedals. 
Oleo-pneumatic shock-absorbers. Main wheels 
have Goodrich tubeless tyres size 7.00-8, 8-ply 
rating. Nosewheel has Goodrich tyre size 6.00-6, 
4-ply rating. Goodrich hydraulically actuated 
brakes. with pneumatic system backup. Optional 
anti-skid system. 

Artist's-Impression of the fully-developed MH-53E mine-sweeping helicopter, with increased fuel 
in oversize sponsons 

PowER PLANT: Two 634 kW (850 shp) Pratt & 
Whitney Aircraft of Canada PT6B-35F tur
boshaft engines. each flat rated to 485 kW (650 
shp). mounted in rear of fuselage. These drive . 
via two independent driveshafts and a combin
ing/reduction transmission (ratio 3.2: I) with sep
arate clutches. a Hartzell four-blade constant
speed and reversible-pitch slow-turning pusher 
propeller constructed of Kevlar composite. with 
stainless steel leading-edges. The blades of this 
propeller are of so-called ·scimitar' shape. offer
ing reduced noise and high efficiency. The two 
independent driveshafts serve to cushion tor
sional load changes. and the transmission has 
sprag clutches which disengage automatically the 
relative driveshaft in the event of an engine 
failure. Fuel in integral wing tanks with a usable 
capacity of908 litres (240 US gallons). Refuelling 
points on wing upper surface. No propeller de
icing system required. as emux from the two 
turboshafl engines prevents ice formation on the 
blades. 

Length overall. rotors turning 
30. 19 m (99 ft OV1 in) 

Length. rotor and tail pylon folded 
18.44 m (60 ft 6 in) 

Length of fuselage 22.35 m (73 ft 4 in) 
Width of fuselage 2.69 m (8 ft IO in) 
Width. rotor and tail pylon folded 

8.41 m (27 ft 7 in) 
Height overall. tail rotor turning 

8.66 m (28 ft 5 in) 
Height. rotor and tail pylon folded 

5.66 m (18 ft 7 in) 
Wheel track (c/1 of shock-struts) 

3.96 m ( 13 ft O in) 
Wheelbase 8.31 m (27 ft 3 in) 

DIMENSIONS, INTERNAL: 
Cabin: Length 

Max width 
Max height 

WEIGHTS: 

9.14 m (30 ft O in) 
2.29 m (7 ft 6 in) 
l.98 m (6 ft 6 in) 

Weight empty 15.071 kg (33,226 lbl 
Internal payload ( JOO nm: 185 km: 115 miles 

radius) 13,607 kg (30.000 lb) 
External payload (50 nm: 92.5 km: 57.5 miles 

radius) 14,515 kg (32,000 lb) 
Max T-0 weight: 

internal payload 31.638 kg (69,750 lb) 
external payload 33,339 kg (73.500 lb) 

PERFORMANCE (ISA. at T-0 weight of 25.400 kg: 
56,000 lb): 
Max level speed at SIL 

170 knots (315 km/h; 196 mph) 
Cruising speed at S/L 

150 knots (278 km/h; 173 mph) 
Max rate of climb at S/L 

838 m (2.750 ftJ/min 
Service ceiling. at max continuous power 

5.640 m (18,500 ft) 
Hovering ceiling !GE. at max power 

3,520 m (11,550 ft) 
Hovering ceiling OGE, at max power 

2.895 m (9.500 fl) 
Range at optimum cruise condition for best range 

I, 120 nm (2,075 km; 1.290 miles) 

LEAR FAN 
LEAR FAN CORPORATION: Head Office: PO 
Box 60000, Stead Airport, Reno, Nevada 89506, 
USA 

LEAR FAN MODEL 2100 
The last aeroplane designed by Mr William P. 

Lear Sr. before his death on May 14. 1978, was a 
small twin-turbine business aircraft of advanced 
design, known originally as the Futura. Since that 
time it has undergone considerable modification 
and is known now as the Lear Fan Model 2100. 

Of extremely clean appearance. the Model 2100 
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is built largely of graphite/epoxy composite mate
rials. with other components made of boron. glass
libre, Kevlar. and various resins. Design of this 
aircraft began in June 1977. and construction of the 
first prototype !N626BL) started in November 
1978. This flew for the first lime on January I. I 98 I. 
One additional prototype and two static and fatigue 
test examples are being built at Reno: the first 42 
production aircraft are also to be built in the USA. 
after which manufacture will be continued by Lear 
Fan Ltd. which has been established by Lear Fan 
Corporation in conjunction with the UK govern
ment at Newtownabbey, Co Antrim. Norlhern Ire
land. 
TYPE: l\vin-turbine business aircraft. 
W1NGS: Cantilever low-wing monoplane. Thick

ness/chord ratio 13.5%. Dihedral 4°. Incidence 1° 
30'. No sweepback. Three-spar bonded stressed
skin fail-safe structure of advanced graphite/ 
epoxy composite materials. Each spar is made up 
of two channels, back to back. separated by a 
layer of honeycomb. Skins and spars each made 
in one piece. tip to tip. H)draulically-actuated 
plain trailing-edge flaps. and manually-operated 
ailerons, of graphite/epoxy composites. Negative 
flap setting of - 5° for improved high-speed 
cruise performance. Trim tab in each aileron. 
Pneumatic de-icing boots on leading-edges. 

FUSELAGE: Semi-monocoque fail-safe pressurised 
structure of graphite/epoxy composiles. com
prising frames and longerons bonded to the outer 
skin. Front, centre. and rear fuselage sections 
each made of two shells, split on horizontal cen
treline, basically of four plies. increased to six to 
ten plies at cutouts for windows. etc. 

AcCOMMODATION: Standard accommodation for a 
crew of two and six passengers. or crew of two 
with seven passengers. both layouts with refresh
ment cabinet and toilet. Alternative two crew/ 
eight passenger high-density arrangement. which 
retains a toilet facility. or all-cargo version with a 
crew of two. Seat tracks on each side of cabin 
simplify changes of interior layout. or removal of 
seats for use in cargo role. Special optional am
bulance version can accommodate two stretcher 
cases. each with attendant. and has biomedical 
facilities. therapeutic oxygen. and toilet. Clam
shell type door. with integral airstairs in lower 
half, on port side of cabin. forward of wing. Emer
gency exit on starboard side. Baggage space at 
rear of cabin. accessible in flight . Entire accom
modation pressurised and air-conditioned. Wind
screen defrosting and anti-icing by engine bleed 
air. 

SYSTEMS: Cabin pressurisation by engine bleed air. 
with max pressure differential of-0.59 bars (8.6 lb/ 
sq in). can maintain a 2.440 m (8,000 ft) cabin 
altitude to max certificated altitude. Freon 

The prototype Lear Fan Model 2100, photographed during its first flight. with landing gear 
extended 
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vapour-cycle cooling system. Electrical system 
powered by two 28V 200A starter/generators. 
with two 125VA I 15V 400Hz solid-state invert
ers, and 24V nickel-cadmium battery. Hydraulic 
system of 103.5 bars (1,500 lb/sq in) pressure. 
provided by two engine-driven hydraulic pumps. 
either of which is capable of maintaining full sys
tem functions for operation of trailing-edge flaps 
and landing gear. Oxygen system of 0.6~ m' (22 

cu ft) capacity for emergency use by crew and 
passengers. Anti-icing system includes pneumat
ic de-icing of wing and tail unit leading-edges, and 
electrical or bleed air anti-icing of engine inlets. 
pitot tubes. static ports. and windscreen , Engine 
fire detecting and extinguishing system incorpo
rating two Halon extinguishers. 

Av10N1cs AND EQUIPMENT: Standard avionics bv 
Collins include dual VIR-351 VHF nav receiver;, 
dual VHF-251 VHF com transceivers. dual 
GLS-350 glideslope receivers,* TDR-950 ATC 
transponder,• ANS-352 area nav. ADF-650 ADF. 
AMR-350 marker beacon receiver/audio panel. 
WXR-250 weather radar, IND-35 IC VOR/ILS in
dicator and DME-451 DME: plus Sperry C-14D 
compass system. VG-14D attitude gyro. 
SPZ-650L AFCS with flight director,• radar al
timeter and digital air data computer:* TBD angle 
of attack system and emergency locator transmit
ter. Items marked with an asterisk will be op
tional after first 50 aircraft. Other optional avi
onics include Collins HF-200 HF com and 
WXR-300 colour weather radar: Global Nav 
GNS-500A VLF/Omega: Sperry air data com
mand display. co-pilot flight director system. and 
SAT ff AS indicator: TBD RMI/converter, and co
pilot slaved compass system and HSI. Standard 
equipment includes angle of attack indicator. en
coding altimeter. Mach/airspeed indicators. ver• 
tical speed indicators. blind-flying instrumenta
tion for co-pilot. cabin pressure indicator. crew 
seats with lapstraps and shoulder harness. chart/ 
map holders, lap belts for all cabin ,eats. baggage 
net or straps. carpeted floor, 'Fasten seat belt-no 
smoking' sign. cabin fluorescent lighting. pas
senger reading lights, map and instrument panel 
lights. navigation lights, landing lights, strobe 
lights, engine fire detection and fire extinguishing 
system. 

DIMENSIONS, EXTERNAL: 
Wing span 
Wing aspect ratio 
Length overall 
Height overall 
Wheel track 
Wheelbase 
Propeller diameter 
Passenger door (port. fwd): 

Height 
Width 
Height to sill 

Emergency exit (stbd, fwd): 
Height 
Width 

DIMENSIONS, INTERNAL: 

11.90 m 139 ft 4 in) 
9.5 

12.37 m (40 fl 7 inl 
3.71 m (12 fl 2 inl 
3.56 m (II ft 8 inl 
4.90 m (16 ft I in) 
2.29 m (7 ft 6 in) 

1.26 m (4 fl IV:, inl 
0.76 m (2 ft 6 in) 
0.38 m ( I ft 3 inl 

0.66 m (2 ft 2 inl 
0.48 m I I ft 7 in I 

Cabin: Length, fwd to aft pressure bulkhead 
5.84 m (19 ft 2 in) 

Max width 1.45 m (4 ft 9 in) 
Max height 1.42 m (4 ft 8 in I 
Volume 7 .08 m' I 250 cu fll 

Baggage compartment volume 
1.25 m-' (44 cu ft) 

AREA: 
Wings, gross 15 . 13 m2 (162.9 sq ftl 

WEIGHTS AND LoADINGS !preliminary): 
Weight empty 1.860 kg (4,100 lbl 
Max fuel weight 729 kg ( 1.608 lb) 
Max T-0 weight 3,334 kg (7,350 lbl 
Max ramp weight 3.357 kg (7.400 lb) 
Max zero-fuel weight 2,744 kg (6,050 lb) 
Max landing weight 3.157 kg (7.000 lb) 
Max wing loading 220.36 kg/m2 145.12 lb/sq ft) 
Max -power loading 3.65 kg/kW (6 lb/shpl 

PERFORMANCE (preliminary, at max T-0 weight un
less indicated): 
Max level speed at 6, I 00 m (20,000 ft) 

369 knots (684 km/h: 425 mph) 
Max cruising speed at 6, JOO m (20,000 ft) 

363 knots (673 km/h: 418 mph) 
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Recent picture of the Lear Fan prototype emphasizes the clean lines of this graphite/epoxy tail• 
pusher, despite the nose probe carrying flight test equipment 

Econ cruising speed at 12.190 m (40.000 ft) 
280 knots (5 I 8 km/h: 322 mph) 

Stalling speed. flaps down. power off 
76 knots ( 141 km/h: 88 mph) 

Max rate of climb at SIL 
1,052 m 13,450 ft)/min 

Rate of climb at S/L, one engine out 
396 m ( 1.300 ftllmin 

Service ceiling 12.500 m (41.000 ft) 
Service ceiling. one engine out 

10.060 m (33,000 ft) 
T-0 to 15 m (50 ft) at SIL. ISA 

762 m I 2.500 ftl 
Landing from 15m (50 ft) at Sil. ISA. at max 

landing weight 1,036 m 13.400 fl) 
Range. pilot plus four passengers at T-0 weight of 

2.994 kg (6,600 lb) at optimum speed. with 
reserves 1.470 nm (2,724 km: 1,693 miles) 

Range . pilot plus eight passengers with 64 kg ( 142 
lb) baggage at max T-0 weight at optimum 
speed, with reserves 

1.548 nm (2,869 km: 1.783 miles) 

PIPER 
PIPER AIRCRAFT CORPORATION: Head Office 
and Wvrks: Lock Haven, Pennsylvania 17745, USA 

PIPER ENFORCER 
The April 1982 Jane's Supplement included an 

item on the updated Enforcer turboprop-powered 
close-support aircraft. of which two prototypes are 
being produced by Piper for USAF evaluation. As 
stated. the company's continued development of 
the design is leading to extensive changes. Almost 
every external dimension. and all surface areas 
quoted in the specification data, have changed. As a 
result, the production Enforcer. if built, will be very 
different from the original P-51 Mustang or even the 
original Enforcers flight tested during l 970-71. 

Major changes announced already by Piper in
clude wing strengthening for operation at a higher 
gross weight: a fuselage 'stretch' of 0.48 m ( l ft 7 
in) ; enlarged horizontal and vertical tail surfaces: 
introduction of an aileron boost system lo improve 
roll rate: incorporation of a fast-acting electro
mechanical longitudinal trim system. and of a sta
bility augmentation system on the directional axis: 
new wheels, tyres. and brakes of increased capaci
ty: improved cockpit air-conditioning: armour pro
tection for the pilot and major systems: installation 
of advanced nav/com avionics: and provisions for 
modern weapons. Some of these items were cov
ered in the structural description published in 
April. The latest known changes are as follows: 
WINGS: Hydraulic aileron boost system. Non-jet

tisonable wingtip fuel tanks. 
TAIL UNJT: Trim tabs in elevators and rudder. 
POWER PLANT: Aeroproducts propeller. 

ARMAMENT: Six underwing pylons have a max
imum permissible loaded capacity of 2.576 kg 
(5.680 lb). with up to 907 kg (2.000 lb) on each 
inboard pylon and up to 395 kg (870 lbl on each of 
the two outer pylons on each wing. Weapons can 
include General Electric GPU-SA 30 mm gun 
pods, CBU-58A cluster bomb units. Mk 82 
Snakeye GP bombs. Mk 20 Rockeye bombs. and 
CRU-7 2.75 in rockets. Other weapons listed in 
the April Supplement are not currently specified. 

DIMENSIONS, EXTERNAL: 
Wing span (over lip-tanks) 12.60 m (41 ft 4 in) 
Wing chord at root 2.64 m (8 ft 8 in) 
Wing chord at tip-lank centreline 

Mean aerodynamic chord 
Length overall 
Height overall 
Tailplane span 
Wheel track 
Propeller diameter 
Propeller ground clearance 

AREAS: 

l.19 m (3 ft II in) 
2.01 m (6 ft 7 in) 

10.41 m (34 ft 2 in) 
2.67 m (8 ft 9 in) 

5.38 m (17 ft 8 in) 
3.61 m (JI ft 10 in) 

3.51 m(II ft6in) 
0.13m(5.lin) 

Wings, gross (tip-tank centreline) 
22.76 m2 (245 sq ft) 

Ailerons (total. incl tabs) I 13 m2 ( 12.16 sq ft) 
Trailing-edge flaps (total) 3.34 m2 (35.94 sq ft) 
Fin (to fuselage reference line) 

Rudder (incl tab) 
Tailplane 
Elevators (total, incl tabs) 

WEIGHTS (estimated): 

1.91 m2 U0.58 sq ft) 
0.89 m2 (9.55 sq ft) 

5.29 m' (56.98 sq ft) 
1.46 m2 (15.70 sq ft) 

Weight empty 3,266 kg (7,200 lb) 
Operating weight (incl pilot and armour plate) 

3,577 kg (7,885 lb) 
Max T-0 weight at 6g load factor 

6,350 kg (14,000 lb) 
Normal landing weight 3.629 kg (8 ,000 lb) 

PERFORMANCE (estimated at max T-0 weight. ex
cept where noted): 
Never-exceed speed 

350 knots (648 km/h: 402 mph) 
Max level speed at 4,570 m (15,000 ft) 

300 knots (555 km/h: 345 mph) 
Cruising speed at 4,570 m ( I 5,000 ft) 

220 knots (407 km/h: 253 mph) 
Stalling speed at normal landing weight 

99 knots ( 183 km/h: 114 mph I 
Max rate of climb at S/L 762 m (2,500 fl) /min 
Service ceiling 6,100 m (20,000 ft) 
T-0 run 527 m ( 1.730 ft) 
T-0 to 15 m (50 ft) 655 m (2,150 ft) 
Landing from 15 m (50 ft) at normal landing 

weight 713 m (2,340 fl) 

Landing run at normal landing weight 
482 m (1,580 ft) 

Combat radius with two 30 mm gun pods 
400 nm (740 km: 460 miles) 

AIR FORCE Magazine / June 1982 





When precise bombing was needed to neutralize a 
potential naval threat to the invasion of Southern 

France, the medium bomb wing with the best accuracy 
record was called upon. The result: a battleship, 
cruiser, and submarine taken out of the picture. 

Precision Bombing 
Pays Off 
BY DINO A. BRUGIONI 

WHEN one thinks about how battleships were sunk 
during World War II, tremendous endeavors and 

heroic feats come to mind: the maximum effort put forth 
by the British in tracking and destroying the Bismarck, 
the audacious attack by the Japanese on Battleship Row 
at Pearl Harbor, the death of Yamato under merciless 
aerial attack by US Navy aircraft off Okinawa in April 
1945. 

Yet, virtually unnoticed in history, equal skill, valor, 
and daring of a B-25 bomber group resulted in the loss to 
the Axis of a battleship, a cruiser, and a submarine in 
Toulon harbor in the south of France on August 18, 
1944. 

l was assigned to the 321st Bombardment Group, 57th 
Bombardment Wing, Twelfth Air Force, stationed at 
Solenzara, Corsica, at the time, and took part in the 
raid. 

It was no accident that the 321 st was called on to 
perform that mission. The group had the best record for 
bombing accuracy in the Mediterranean theater, placing 
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more than ninety percent of all the bombs it dropped 
within the designated target area. Bombing precision in 
those days was computed on the basis of an imaginary 
circle that covered an area 600 feet in radius from the 
center of the objective. 

The group had flown more than 500 missions and was 
also highly regarded for its excellent formation flying. 
The 321st was frequently chosen to demonstrate these 
skills for visiting dignitaries . But it was the accuracy of 
our pinpoint bombing-the bridge-busting, the com
mand-post hits, the runways cratered, the railroad yards 
leveled, and the close support of ground troops in 
Italy-that won the praise of those who inspected the 
aerial photos of our raids. 

Preparations for the invasion of Southern France were 
well under way following the invasion of Normandy on 
June 6, 1944. There was one unknown, however. In the 
harbor of Toulon, protected by eighty-two heavy anti
aircraft guns, were remnants of the French Navy that 
constituted a considerable threat to the Allied fleet and 
invasion forces. French seamanship was well regarded 
by Allied naval commanders. During the invasion of 
North Africa, the French battleship Jean Bart, with just 
one of her turrets operational, still sought to challenge 
the Allied landing forces. She fought with great gallantry 
against overwhelming odds. 

On August 17, the third day of the invasion of South- _ 
em France, aerial reconnaissance revealed that the 
French battleship Strasbourg, the cruiser La Galfiso
niere, a Le Hardi-class destroyer, and a sut,marine had 
been repositioned within Toulon harbor. Their firepower 
constituted a threat to Allied forces operating nearby. 

In the evenings, we often gathered along a road lead
ing from the bomb depot to see what type of bombs were 
being dollied to the airfield. This gave us a good idea as 
to the mission we would be flying the next day. 

On the evening of August 17, 1944, we saw 1,000-
pound armor-piercing and 1,000-pound general-purpose 
bombs being trundled to the airfield. We knew that the 
next day's mission would be an interesting one. 

The following morning, we were briefed on Mission 
No. 498, code-named DRYBEEF. The order was to 
"neutralize the firepower of the heavy naval units at 
Toulon at all costs." We were briefed on the threat posed 
by the naval units; about the antiaircraft defenses; and 
informed that the weather over the target would be 
CAVU (ceiling and visibility unlimited), but that there 
was bad weather gathering all around Corsica. 

We took off at 1053 hours, assembled at 1126, and 
began our flight to the target at 13,000 feet. At that 
altitude, the force of thirty-six B-25s was extremely 
vulnerable to the heavy AAA guns defending the harbor. 
Although "window" was used on the bomb run to mis
lead defensive radar, the flak was extremely intense
both barrage and tracking on the bomb run and on the 
breakaway. By the time we had cleared the target, eleven 
men had been wounded and twenty-seven of the B-25s 
had some damage. 

Bombs away came at 1246 hours, and the pattern was , 
an excellent one. There were eight direct hits on the 
deck of the Strasbourg, igniting three fires on its deck. A 
near miss opened a large hole below the waterline, caus
ing the battleship to list to starboard and settle in. The 
cruiser was also hit and listed to starboard with its deck 
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Opposite page-intense flak over Toulon 
harbor is clear; its alignment and 
altitude were on the mark in this photo 
takon by the author. Above, bombs nf 
321st Bomb Group score direct hits on 
the battleship Strasbourg and the 
cruiser La Gallissoniere. Right and 
below, two views of the precision 
bombing results: Strasbourg, with 
extreme bomb damage, has listed to 
starboard and settled on the mud 
bottom; La Gallissoniere has keeled over 
on its starboard side. (USAF photos) 

awash, later keeling over on its side. The submarine was 
sunk; the destroyer had departed prior to the arrival of 
the B-25s. 

Until his recent retirement, Dino A. Brugioni was a senior 
official and a reconnaissance and photo-interpretation 
expert for the Central Intelligence Agency. During World 
War II, he flew sixty-six bombing and a number of 
reconnaissance missions over North Africa, Italy, France, 
Germany, and Yugoslavia and was awarded the Purple 
Heart, the Air Medal with eight oak leaf clusters, and a 
Presidential Unit Citation. After the war he pursued studies 
at George Washington University, receiving a B.A. and an 
M.A. in foreign affairs. He joined the CIA in 1948 and has 
written extensively on the application of aerial 
photography to intelligence and other fields . He is an 
outspoken advocate of the use of aerial photography as a 
historical source. 
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On our return from the target, we were required to 
pass over the Allied invasion fleet. Heavy squalls forced 
us to descend below 1,000 feet, with the risk of being 
fired on by mistake, so we fired our Very flare guns and 
used emergency radio channels to inform the fleet of our 
predicament. 

Because of the wounded airmen, aircraft damage, and 
weather problems, the group dispersed to land at three 
separate airfields. 

The mission was later rated as one of the most de
structive ever carried out by a group of medium bomb
ers. The 321st Group was awarded a Presidential Unit 
Citation for what was described as the "extraordinary 
heroism and proficiency that was demonstrated 
throughout the attack." 

The next day, we were back out bridge-busting for the 
Seventh Army moving inland from the beaches and up 
the Rhone Valley. ■ 
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Vietnam Veterans Memorial 
Groundbreaking 

After months of impassioned de
bate and sometimes acrimonious ex
changes, a final design for the Viet
nam Veterans' Memorial, to be con
structed on the Mall in Washington, 
D. C., was approved. Groundbreak
ing, with Vietnam veterans from all 
fifty states on hand, took place as 
scheduled in late March. 

Many feared that the project, which 
had moved smoothly for its first year 
or so, had foundered irretrievably 
shortly after the winning design was 
chosen. (See "Bulletin Board" item, 
June '81 issue.) The original design, a 
commanding set of polished black 
granite walls set at a slight "V" angle, 
with one wall pointing toward the 
Washington Monument and the other 
wall toward the Lincoln Memorial, 
aroused strong feelings and gener
ated immediate controversy. 

Worse, as one observer noted, it 
was a controversy that "pitted Viet
nam veteran against Vietnam vet
eran," none of whom disagreed that a 
memorial should be built. With na
tional media attention focused on the 
discussion, participants argued 
about the design's subliminal mean
ings, its architectural approach, the 
Memorial's color (all summed up by 
some opponents as "a symbol of de
feat which descends into the ground" 
as opposed to the more usual "soar
ing white marble monuments" of 
other wars), and its-as some felt
lack of attention to the living survivors 
of the conflict. The memorial will con
tain the names of all 57,414 American 
service people who died in the Viet
nam War, but opponents argued that 
scant tribute was paid to those who 
fought and returned. 

A tireless champion of the Memori
al, Sen. John W. Warner (A-Va.), held 
lengthy meetings with opponents and 
supporters, ventilating conflicting 
views and holding firm for an accept
able compromise that would allow 
the project to proceed. Warner, a co
sponsor of the original authorizing 
legislation, brought together a cross
section of veterans groups, Vietnam 
veterans, and interested individuals. 
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The final agreement called for the ad
dition of a flagpole and statuary to the 
memorial. 

The flagpole, to go atop the apex of 
the two walls , will symbolize the 
American servicemen and women 
who "follow and fight for the princi
ples embodied in the American flag." 
A plaque on the flagpole will read: "A 
gift from the veterans of Vietnam to 
the people of the United States of 
America." 

The statue, to be placed in front of 
the walls, will be "a strong, command
ing figure symbolizing all who served 
in Vietnam." In addition to the design 
modifications, it was agreed to con
sider inscriptions for the base of the 
flagpole and statue and modifica
tions to the inscriptions on the gran
ite walls. 

Two inscriptions unanimously ap
proved were: 

Secretary of the Air Force Verne Orr 
looks on as Capt. Bobbie Butler, Chief 
of Hq. AFMPC's Personal Appearance 
and Fitness Branch, administers a new 
physical fitness test to Brig. Gen. 
Craven C. Rogers, Jr. , military assistant 
to Secretary Orr. The test, now being 
evaluated (see May '82 "Bulletin 
Board"), determines fitness level by 
cardiovascular response after six 
minutes of exercise on the exercycle. 
(USAF photo by 0. J. Sanchez) 

"We are honored to have had the 
opportunity to serve our country un-
der difficult circumstances . . . God 
Bless America!"; and, "For those who 
fought for it, freedom has a flavor the ' 
protected will never know." 

Three approvals are required by law 
for all memorials in Constitution Gar
dens-by the National Capital Plan
ning Commission, the Commission 
on Fine Arts, and US Secretary of the 
Interior James Watt. Approvals had 
been obtained for the original design. 
Proposed statuary designs are now 
being sought by the Vietnam Vet
erans Memorial Fund and will be 
reviewed by veterans groups. Jan 
Scruggs, VVMF President, empha
sized that "Secretary Watt has autho
rized construction to begin with the 
clear understanding that the dedica
tion cannot be held until all elements 
of the memorial-the walls, flagpole, 
statuary, and enhanced inscrip
tions-are in place. It is hoped we can 
stay ahead of the construction sched
ule through the summer. Our goal re
mains to dedicate the entire memorial 
to Vietnam veterans on Veterans Day, 
1982." 

PROJECT WARRIOR 
Takes Shape 

"Those who ignore the lessons of 
history are doomed to repeat its mis
takes, " sayeth the sage. Perhaps with 
that in mind, as well as with concern 
for enhancing the esprit of the force, 
Air Force Chief of Staff Gen. Lew Al
len, Jr., has set in motion a new Air 
Force-wide concept "to create an en
vironment where our people can 
learn from the warflghtlng lessons of 
the past and use that knowledge to 
better prepare for the future." 

Named PROJECT WARRIOR and 
assigned for implementation to the 
Deputy Chief of Staff for pl_ans and 
operations, the project aims at a con
tinuing study of military history and 
combat leadership, especially the ap
plication of airpower. Each Air Force 
organization is urged to tailor its pro
gram to its own needs, but Air Force 
guidelines stress that the over-all goal 
should be "to create and maintain an 
environment for Air Force people to 
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think and plan in warfighting terms." 
Suggested Headquarters ideas for 

implementation range from institut
ing an annual Warfighting Confer
ence for Air Force Board members 
and new general officers; through 
promotion of an Air Force Heritage 
Week; to expanding the activities of 
Air University and the Office of Air 
Force History in publishing the " finer 
works" of both Air Force and non-Air 
Force writers. 

Recommendations generated by 
field units include expansion of physi
cal training to include courses in mar
tial arts; having monthly discussions 
of war/leadership-oriented books ; an 
increase in realistic war exercises; 
and the urging of AFA members and 
other civilian volunteers to partici
pate in seminars on the art of war. 

Air Force Aero Clubs 
Safest Ever 

The year 1981 was the safest in Air 
Force Aero Club history, with four ac
cidents occurring in more than 162,-
000 hours flown. This is a rate of 2.5 
accidents per 100,000 flying hours, 
dramatically below the 1981 general 
aviation rate of ten accidents per 100,-
000 hours. Over the past ten years, 
Aero Clubs' flying was about 125 per
cent safer than general aviation 's. 
"General aviation" includes all light 
aircraft and recreational flying, ex
cluding commercial airline and mili
tary operations. 

Currently, Aero Clubs are at thirty
eight Stateside and ten overseas 
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bases. The Air Force encourages and 
will give active assistance to any base 
group wanting to start a club, point
ing out that "Aero Clubs are mission
oriented in that our aircraft are used 
in natural disaster emergencies , 
search and rescue missions, and air 
evacuation . In addition, Aero Club 
members are authorized to use club 
aircraft for official TDY travel, which 
can result in a significant saving to 
the government." 

Besides, as one club member 
notes, "It's a heckuva lot of fun." 

CCAF Celebrates Tenth 
Anniversary 

The Air Force's innovative and pop
ular Community College of the Air 
Force turned ten years old in April. 

What began as an idea in the minds 
of Air Force training people-an idea 
heavily supported by the Air Force As
sociation and its affiliate, the Aero
space Education Foundation-has 
evolved today into a fully accredited 
community college. Currently, more 
than twenty-seven percent of the ac
tive-duty enlisted force and more than 
eleven percent of the eligible reserves 
are enrolled in CCAF degree pro
grams. 

The program, which compiles col
lege credit for military and civilian ed
ucation and training courses into a 
centralized, recognized, accredited 
transcript, has consistently earned 
high marks from all involved, includ
ing the most important participants
the enlisted students. AFA wishes it a 

Cadet Cheryl 
Johnson gives it a 
whirl in the pilot's 
seat of an Air 
Force helicopter 
during a recent 
visit to Hill AFB, 
Utah, by the 
University of Utah 
AFROTC. Looking 
on, Capt. Tom 
Summers of Det. 
4, 40th Aerospace 
Rescue and 
Recovery 
Squadron, 
explains the 
controls. Cadet 
Johnson, who is 
cadet vice 
commander of her 
120-member unit, 
is the wife of 
SSgt. Michael 
Johnson, now 
stationed at • 
Kunsan AB, Korea. 
(USAF photo) 

very happy birthday and sends along 
a wish for many, many more. 

Number of Veterans Drops 
For the first time in sixteen years 

the number of military veterans in ci
vilian life has taken a downward turn . 

This and other interesting tidbits 
are found in a just-released VA pam
phlet, "Trend Data 1957-1981 ." The 
fifty-two-page booklet covers twenty
five years of data on eleven major VA 
activities, such as veteran population, 
expenditures, loans, and insurance. 

It notes, for example, that while the 
number of veterans has dropped to a 
sixteen-year low of 30,983,000, there 
has been an almost sixfold rise in out
patient medical care visits, reflecting 
both the aging of this veteran force, 
and the trend toward performance of 
more medical treatment on an outpa
tient basis. 

Concurrently, the number of full
time physicians has increased almost 
fifty percent, while the average num
ber of VA hospital operating beds has 
dropped. Meanwhile, the number of 
vets in VA and VA-supported nursing 
homes has increased from a low of 
324 in 1965 to 22,347. 

Copies of the booklet are available, 
free while the supply lasts, from the 
Office of Reports and Statistics (70), 
Veterans Administration, 810 Ver
mont Ave., N. W., Washington, D. C., 
20420. 

Paper Master Personnel 
Records Are No More 

For a fleeting moment, recently, 
Maj. Howard B. Zyskind , the senior 
Jewish cadet chaplain at the Air Force 
Academy, held a unique position 
within the Air Force. 

For that moment, and until Maj . 
Gen . Kenneth L. Peek, Jr., AFMPC 
Commander, inserted Major Zys
kind's paper master personnel rec
ords into the paper shredder, his were 
the last master personnel records in 
the Air Force still in paper form. 

The destruction of this record 
marked the end of an era and the end 
of one of the most extensive person
nel projects in Air Force history. Dur
ing a twenty-nine-month period, more 
than 300,000 enlisted and 71,000 of
ficer paper master personnel records 
were audited-and selectively re
audited to ensure against any er
rors-and then destroyed. 

This massive effort resulted in the 
destruction of nearly 14,000 cubic 
feet of paper. 

The records were those of people 
who had entered the Air Force before 
1976 and were still on active duty. 
Since 1976, master personnel records 
have been kept on microfiche only. 
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However, for those whose service 
spanned that date, records were kept 
on both microfiche and paper. 
AFMPC, in 1979, began destroying 
the paper, using an elaborate system 
of checks and double-checks to en
sure that all required information was 
transferred to microfiche. Some spe
cial records, such as POW, MIA, re
tired generals, and the officer/senior 
NCO selection records, will still be 
kept on paper. 

VA Chief Sets New 
Computer Policy 

VA Administrator Robert P. Nimmo 
recently told AIR FORCE Magazine 
that to provide better service to vet
erans, particularly in the health-care 
area, he was setting up new policies 
for the use of computers and auto
mated data-processing technology 
within VA. 

He noted that one of his first major 
management concerns on taking of
fice was the effective and efficient use 
of this equipment. Since VA is heavily 
medical-oriented, this aspect was an 
area of immediate interest. Accord
ingly, after a thorough agency-wide 
review, he is ordering the following 
steps : 

• Each VA medical center will be 
delegated as much use of its own 
computer as possible, with time al
loted to Headquarters-generated re
ports, information, etc., held to no 
more than ten percent. 

• Headquarters-required reports 
will be closely scrutinized to see if the 
ten percent time allotment can be cut 
even more. The object, of course, is to 
allow the medical center director 
maximum use of ADP technology in
house. 

• Patient scheduling , pharmacy 
records, and laboratory systems are 
areas that medical centers will be 
strongly encouraged to address with 
their increased computer time. 

Down-the-road plans call for in
stallation of a new, decentralized 
computer system in "the seventy-five 
major hospitals that perform eighty 
percent of the acute health-care func
tions in the VA." VA medical centers at 
Albany, N. Y.; Washington, D. C.; Bay 
Pines, Fla.; Hines, 111.; Salt Lake City, 
Utah; and San Francisco , Calif., will 
serve as "lead" hospitals in evaluating 
software, systems design, and train
ing. 

Air Force Reserve Medical 
Program to Grow 

During the next five years, the Air 
Force expects to increase its Reserve 
medical manning to a point that twen
ty percent of the total wartime medi
cal personnel resource will come 
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from the Reserve ranks. Presently, Air 
Force Reserve medical people num
ber about 5,500, a total that is ex
pected to grow to about 10,000 by Fis
cal Year 1987. 

The first step toward this buildup 
wi II be the activation of a 250-bed con
tingency hospital unit with a staff of 
568. Headquartered at Wilford Hall 
USAF Medical Center in San Antonio, 
Tex., the unit will have detachments at 
Kirtland AFB, N. M.; Carswell AFB, 
Tex.; Barksdale AFB, La.; and Home
stead AFB, Fla. 

The AFRES Command Surgeon, 
Col. (Dr.) J. Earle Makant, Jr., points 
out that the expanded program will 
result in authorizations for medical 
specialties that have not previously 
existed in the Air Force Reserve. The 
Reserve is gearing up now to recruit 
to fill the anticipated positions. 

Housing Gets Attention 
Congressman Parren J. Mitchell (D

Md.) has introduced legislation that 
would amend the Soldiers and Sail
ors Relief Act to increase the max
imum limit on rent paid by a military 
member that triggers certain benefits 
under that Act. 

Among the many components of 
the act, first passed in 1940, eviction 
protection was afforded the family of 
a member who occupied a dwelling 
where rent did not exceed $80 per 
month. In 1966, this upper limit was 
raised to $150 a month. The con
gressman wants to raise this max
imum to a "fair market rent level es
tablished by HUD," and geared to 
local standards. 

A spokesman for Representative 
Mitchell told AIR FORCE Magazine 
that the congressman feels strongly 
that the current maximum "in no way 
keeps pace with the rise in prices 
since 1966, nor the changes in rents 
across the nation sincethatyear." Fur
ther, he said, "this would correct the 
inequity caused by the incorrect as
sumption that the same amount of 
money may be needed to rent appro
priate facilities in every region of the 
country." 

Meanwhile, in other Capitol Hill ac
tivity, Col. Mario B. Ginnetti, USAF's 
Family Housing Division Chief, told 
lawmakers that the Air Force would 
like to build 946 new housing units at 
six locations in FY '83. Projects are 

planned at Fort MacArthur, Calif. (200 
units); MacDill AFB, Fla. (twenty-six 
units) ; and Powell, Wyo. (fifty units). 
Overseas, the Air Force is requesting 
money for units at lncirlik, Turkey 
(200); RAF Bentwaters, UK (300); and 
RAF Greenham Common, UK (170). 
He noted that the Air Force has re
sponded to congressional concerns 
expressed last year by upping over
seas-planned construction. 

In the improvements area, some 
thirty-one bases are slated for mod
ernization and energy conservation 
investments. Colonel Ginnetti urged 
approval of these monies, pointing 
out that, while the Air Force has a sta
ble long-range plan for maintenance 
of existing units, failure to get funding 
for such maintenance unduly exacer
bates the problem in succeeding 
years. He noted that well-maintained 
housing is "essential to compete in 
the job market as we must in an All
Volunteer Force mode." 

Short Bursts 
The VA now has at least one medi

cal center in each state (except for 
Hawaii and Alaska, where VA con
tracts out for hospital bed space), 
Washington, D. C., and Puerto Rico . 
Total VA medical centers number 172. 

Maj. Gen . Richard Carr, the Air Force 
Chief of Chaplains, was recently 
awarded an Honorary Doctor of Divinity 
degree by Dr. Robert H. Mounce, 
President of the Whitworth Collage In 
Spokane, Wash . ':.i\s Chief of C/Japla lns," 
Dr. Mounce said, "Chaplain Carr directs 
a program that ... requires statesman
ship in interdenominational affairs, and 
a great talent In ecclesiastical manage
ment. " Chaplain Carr is a graduate of 
Whitworth College and of the Fuller 
Theological Seminary, and is an or
dained minister of the United Church of 
Christ. (USAF photo by A1C Lisa M. 
Tilly) 
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It maintains 226 outpatient clinics. 
The Air Force is gearing up to con

vert the Thunderbirds demonstration 
group to F-16s. A call for enlisted vol
unteers with a variety of skills is c'ir
culating at bases. 

In what is believed to be a first, a 
military wife has gone to court to try 
to overturn a state employment com
mission decision that denied her un
employment benefits because she 
voluntarily left her job for a PCS move 
with her husband. 

The Air Reserve Personnel Center 
has established a toll-free number, 
(800) 525-0102, primarily for Guard 
and Reserve members who don't have 
access to AUTOVON. Official inquiries 
are handled from 6:30 a.m. to 6:00 
p.m., Mountain Time, except week
ends. 

The Air Force Aid Society pro
duced more than $7 million in grants 
and interest-free loans to Air Force 
families in 1981. Bulk of the outlays
$66,000 in grants and $2.3 million in 
loans- went for basic living costs. 

West Virginia has okayed charging 
resident tuition rates to service peo
ple and their families who are sta
tioned there and enroll in West Vir
ginia colleges. Thirty-three states 
now extend this well-appreciated rec
ognition to military people. 

Congressional sponsors are hope
ful that this is the month they gai n 
passage of a bill that would make the 
week of November 7, 1982, "National 
Disabled Veterans Week." 

The latest Harris Poll shows the mil
itary enjoys one of the highest "confi
dence ratings" by the American pub
lic. The survey, asking respondents to 
judge both public and private institu
tions, across a range of confidence 
values, found the US military estab
lishment outscored a// government 
institutions in an "overall confidence 
rating ." 

VA is offering $4 million in scholar
ships to about 300 qualified nursing 
students to entice them to service in 
VA health-care facilities. Scholar
ships will provide educational bene
fits on a pay-back-in-service basis. 

The Air Force wound up second
behind Army-in this year's lnterser
vice Boxing Championships. It's the 
best blue-suit finish since 1975. 

Senior Staff Changes 
PROMOTIONS: To be Major Gener

al: Gerald D. Larson; Donald J. Lick
er; Robert A. Rosenberg. 

To be Brigadier General: Donald G. 
Aten; Lee V. Greer; William L. Harper; 
Robert L. Kirtley; Donald J. Kutyna; 
Clifford H. Rees, Jr. 

RETIREMENTS: Gen . Lew Allen, 
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Jr.; M/G James L. Brown; M/G Gerald 
K. Hendricks; Gen. David C. Jones; 
Gen. Robert C. Mathis; BIG Joseph D. 
Mirth; B/G Martin M. Ostrow. 

CHANGES: MIG Harry Falls, Jr., 
from Cmdr., AFISC, & Dep. IG for In
spection & Safety, Hq. AFISC, Norton 
AFB, Calif., to Dep. IG, Hq. USAF, 
Washington, D. C .... Gen. Charles 
A. Gabriel, from CINC, Hq. USAFE, 
Ramstein AB, Germany, to C/S, Hq. 
USAF, Washington, D. C., replacing 
retiring Gen. Lew Allen, Jr .... Col. 
(B/G selectee) Lee V. Greer, from Dir. 
of Maintenance, Warner Robins ALC, 
AFLC, Robins AFB, Ga., to Vice 
Cmdr., Sacramento ALC, AFLC, Mc
Clellan AFB, Calif., replacing B/G 
Marion F. Tidwell . .. Col. (B/G se
lectee) Robert L. Kirtley, from Cmdr., 
7th Bomb Wing, SAC, Carswell AFB, 
Tex., to Cmdr., 47th AD, SAC, Fair
child AFB, Wash., replacing B/G Regis 
F. A. Urschler. 

Col. (B/G selectee) Donald J. 
Kutyna, f rom Dep. for Surveillance & 
Control Systems, ESD, AFSC, Han
scom AFB, Mass. , to Dep. for Space 
Launch & Control Systems & Space 
Prgm. Dir., STS, Space Div., AFSC, 
Los Angeles AFS, Calif., replacing re
tiring B/G Joseph D. Mirth ... B/G 
(M/G selectee) Gerald D. Larson, 
from Cmdr., 45th AD, SAC, Pease AFB, 
N. H., to Cmdr., AFISC, & Dep. IG for 
Inspection & Safety, Hq. AFISC, Nor
ton AFB, Calif., replacing M/G Harry 
Falls, Jr ... . M/G Forrest S. Mc
Cartney, from Cmdr., BMO, AFSC, 
Norton AFB, Calif., to Vice Cmdr., 
Space Div., AFSC, Los Angeles AFS, 
Calif., replacing retiring M/G Gerald 
K. Hendricks. 

Col. (B/G selectee) Clifford H. 
Rees, Jr., from Ass't for Colonel As
signments, Hq. AFMPC, Randolph 
AFB, Tex., to Vice Cmdr., AFMPC, & 
Dep. Ass't DCS/M&P for Mil. Person
nel, Hq. AFMPC, Randolph AFB, Tex., 
replacing B/G Winfield S. Harpe . .. 
B/G Marion F. Tidwell, from Vice 
Cmdr., Sacramento ALC, AFLC, Mc
Clellan AFB, Calif., to Dep. Dir., Nat'I 
Mil. Command Ctr. (#4), J-3, OJCS, 
Washington, D. C ... . B/G Thomas 
G. Tobin, from Dep. Dir., Nat'I Mil. 
Command Ctr. (#1), J-3, OJCS, Wash
ington, D. C., to Cmdr., 45th AD, SAC, 
Pease AFB, N. H., replacing B/G (M/G 
selectee) Gerald D. Larson ... B/G 
Regis F. A. Urschler, from Cmdr., 47th 
AD, SAC, Fairchild AFB, Wash ., to 
Vice Cmdr., Hq. ESC, Kelly AFB, Tex. 

SENIOR ENLISTED ADVISOR 
CHANGE: CMSgt. Glenn Lewis, to 
SEA, Hq. AFCOMS, Kelly AFB, Tex., 
replacing retiring CMSgt. Fred K. 
Dickinson. ■ 

At 
10min. 
Before 
Liftoff 
There Is stlll time to 
prevent It. 
Your magnetic tape could lift right off 
the head during your next data 
recording. Dirt can cause a separation 
between head and tape .. . and 
loss of important 
data. 

Can you afford to let 
valuable data dropout? 

In just 10 min. our machines will 
condition your 9200 ft. tape by: 

• Cleaning 
• Preventing Damage 
• Isolating Bad Tape 

To assure yourself of reliable tape 
recording take the next 10 min. 
before 'liftoff' to contact us. 

- (1031671 -4357 

5819 s~n•nzi111 Rood • Ba,l3y's Crossioads, VA 22041 
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Listed below are the Industrial Associates of the Air Force Association. Through this affiliation, these companies 
support the objectives of Af'A 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. 
Aero l:nergy Systems, Inc. 
Aerojet ElectroSys'tems Co. 
Aerojet-General Corp 
Aeroj,et Ordnance C0. 
Aerojet Straleglc Propulsion Co. 
Aerospace Corp. 
Aerospatiale, Inc. 
AGA Corp. 
Aircraft Porous Media, Inc. 
Allegheny International, Inc. 
American Electronic Laboratories, Inc. 
Amerrean Telephone & Telegraph Co. 
AT&T Long Line Deparlment 
Analytic Services Inc. (ANSER) 
Anheuser-Busch, Inc. 
AppqeifTechr:iolo.gy, Div. of Itek Corp. 
Aris Engineering Ct,rp. 
Aster Engineering Corp. 
Avco Corp. 
Battelle Memorial Institute 
BDM Corp., The 
Beech Aircraft Corp. 
Bell Aerospace Textron 
Bell Helicopter Textron 
Bell & HoWell C,o. 
Bendix Corp. 
Benham Group, The 
Boeing Co. 
British Aerospace, Inc. 
Brunswick Corp., Defense Div. 
Brush Wellman, Inc. 
Budd Co., The 
Burroughs Corp. 
CAI, A Division of Recon/Optical, Inc. 
Oalspan C0rp., Advanced Technology 

Center 
Canadair, Inc. 
Canadian Marconi Co. 
Cessna Aircraft Co. 
Chamberlain Manufacturing Corp. 
Clearprlnt Paper Co., Inc. 
Colt · Industries, Inc. 
Computer Sciences Corp. 
Conrac Corp. 
Conttel Data Corp. 
Cubic Corp. 
Decca· Navtg·ator Systems. Inc. 
Decisions and Designs, Inc. 
Dynaleetron Corp. 
Eastman Kodak Co. 
Eaton Associates, Inc. 
Eaton Corp., AIL Div. 
ECI Div., E-Systems, Inc. 
E. I. du Pont de Nemours & Co. 
Emerson Electric Co. 
E-Systems, Inc. 
Ex-Cell-O Corp., Aerospace Div. 
Fairchild Industries, Inc. 
Fairchild Weston Systems, Inc. 
Falcon Jet Corp. 
Fe,persl Electric Cor13., ITT 
Ferd Aerospace & C0mmunications 

Corp. 
Frick-Gallagher Manufacturing Co. 
Garrett Corp., The 
Gates Learjet Corp. 
General Qynam ics Corp. 

General Dynamics, Electronics Div. 
General Dynamics, Fort Worth Div. 
General Electric Co. 
GE Aircraft Engine Group 
GMC, Delco Electronics Div. 
GMC, Detroit Diesel Allison Div. 
Goosyear Aerospace Corp. 
Gould Inc., Government Systems Group 
Grumman Aer0space Corp. 
Grumman Data Systems Corp. 
GTE Products Corp., Sylvania Systems 

G'roup 
Gulfstream American Corp. 
Harris Corp., Government Systems 

Group 
Hayes International Corp. 
Hazeltine Corp. 
Hercules Aerospace Div. 
HITCO 
Honeywell, Inc., Aerospace & Defense 

Group 
Howell Instruments, Inc. 
Hughes Aircraft Co. 
Hughes Helicopters 
HR Textron, Inc. 
IBCOL Technical Services 
IBM Corp., Federal Systems Div. 
IBM, Office Products Div. 
Industrial Acoustics Co. 
Interstate Electronics Corp. 
Israel Aircraft Industries lnt'I, Inc. 
Itek Optical Systems, a Division of Itek 

Corp. 
ITT Defense Communications Group 
ITT Telecommunications and 

Electronics Group-North America 
Jane's Publishing 
Kelsey-Hayes Co. 
Kentron International 
King Radio Corp. 
Lear Siegler, Inc. 
Lewis Engineering Co., Inc. 
Litton Aero Products Div. 
Litton-Amecom 
Litton Data Systems 
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. 
M.A.N. Truck & Bus Corp. 
Marconi Avionics, Inc. 
Marquardt Co., The 
Martin Marietta Aerospace 
Martin Marietta, Denver Co. 
Martin Marietta, Orlando Co. 
MBB 
McDonnell Douglas Corp. 
Midlan.d-Aoss Corp./Grimes Div. 
MITRE Corp., The 

Moog, Inc. 
Motorola, Inc., Government Electronics 

Div. 
NORDAM 
Northrop Corp. 
OEA, Inc. 
0 . Miller Associates 
Oshkosh Truck Corp. 
Pan Am World Services, Inc , Aerospace 

Services Div. 
Planning Research Corp. 
Products Research & Chemical Corp. 
Rand Corp. 
Raytheon Co. 
RCA, Government Systems Div. 
Rockwell lnt 'I Corp. 
Rockwell lnt' I Defense Electronics 

Operations 
Rockwell lnt'I North American Aircraft 

Operations 
Rockwell lnt'I North American Space 

Operations 
Rockwell lnt'I Rocketdyne Div. 
Rohr Industries, Inc. 
Rolls-Royce, Inc. 
Rosemount Inc, 
Sanders Associates, Inc. 
Satellite Business Systems 
Science Applications, Inc. 
Sierra Research Corp. 
Silicone Rubber Specialties, Inc. 
Singer Co., The 
Space Applications Corp. 
Space Ordnance Systems 
Sperry Corp, 
Standard Manufacturing Co., Inc. 
Sundstrand Corp. 
Sverdrup Corp. 
Syscon Co. 
System Development Corp. 
Talley Industries, Inc. 
Teledyne CAE 
Teledyne, Inc. 
Teledyne Ryan Aeronautical 
Texas Instruments Inc. 
Thiokol Corp. 
Thomson-CSF, Inc. 
Tracor, Inc. 
TRW Defense & Space Systems Group 
U.E. Systems, Inc. 
United Technologies Corp. 
UTC, Chemical Systems Div. 
UTC, Hamilton Standard Div. 
UTC, Norden Systems, Inc. 
UTC, Pratt & Whitney Aircraft Group 
UTC, Research Center 
UTC, Sikorsky Aircraft Div. 
Vought Corp. 
Western Electric Co., Inc. 
Western Gear Cor.p. 
Western Union Tele_graph Co., 

Government Systems Div. 
Westinghouse Electric Corp. 
Williams International 
Wyman-Gordon Co. 
Xerox Corp. 
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Works by artists who participated in the Art Presentation were displayed at the 
ceremonies. AFA Executive Director Russ Dougherty (left), AFA National President 
John G. Brosky (center). and USAF Director of Public Affairs Brig. Gen. Richard Abel 
pause to admire Los Angeles artist Nathalea Mode's "Bring Me Men .. . and 
Women." 

Annual Air Force 
Art Presentation 
Held at Bolling AFB 

AFA leaders and staff members at
tended the recent United States Air 
Force 1982 Art Presentation at Bolling 
AFB, D. C., where key Air Force officials 
commended the 170 artists who partici
pated in the program. The participating 
artists were honored at the presentation 
dinner, and their works were on display 
before and after the ceremonies. 

The Air Force Art Collection docu
ments the story of the Air Force through 
the eye of the artist. The actions and 
deeds of Air Force people are recorded 
in these paintings, and tell a story that 
words alone cannot express. Portions of 
the collection are in traveling exhibi
tions that are displayed around the 
world; other paintings may be viewed at 
the National Air and Space Museum, 
the Air Force Academy, the Air Force 
Museum, and at various Air Force 
bases. The collection is acquired 
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through the Air Force Art Program under 
the direction of the Secretary of the Air 
Force Office of Public Affairs. 

At the dinner, Air Force Secretary 
Verne Orr praised the artists for their 
participation in the program and for 
their unique contributions to informing 
the American public of the role and ca
pabilities of the US Air Force. Secretary 
Orr spoke in response to artist John 
Downs of the Artists Guild of Chicago, 
who represented his peers in present
ing this year's paintings to the Air Force 
collection. 

Artist Keith Ferris, a member of the 
Society of Illustrators (New York) and a 
long-time member of New Jersey State 
AFA's Union Morris Chapter, spoke to • 
the dinner audience on the affinity art
ists feel for the men and women of the 
Air Force. 

AFA National President John G. 
Brosky, AFA Executive Director Russ 
Dougherty, and members of the AFA 
headquarters staff expressed their sup
port for the Air Force Art Collection and 

AFA's appreciation to the artists for their 
efforts in portraying the Air Force in all 
its diversity. 

Letter Brings 
Response from Fellow 
AFA Member 

An example of how AFAers can re
spond to each other is provided by the 
letter that follows. It's sent by Lt. Col. 
ThomasD. Thompson, USAF(Ret.), who 
is a long-time AFA member and now the 
Director of Airports in Siskiyou County, 
Calif. In addition to providing informa
tion in response to a letter in the De
cember 1981 ''Airmail" section, he asks 
for information about members of his 
Worid War II unit, the 41 st Bomb 
Group.-THE EDITORS 

The letter in your December '81 issue 
(p. 18) from Vickie Trucker Jozefiak re
questing information on 1st Lt. Donald 
Neils Trucker, who was lost in the Pacif
ic, gave me quite a jolt. Don and I were 
four serial numbers apart on graduation 
from Luke Field, Class 43-A, and we 
both ended up as first pilots on B-25Ds 
in the 396th Squadron, 41 st Bomb 
Group (M), Seventh Air Force, during 
the Gilbert and Marshall Islands cam
paign in the Pacific during World War II. 

Vickie and herfather, James R. Truck
er (Don's brother), are quite dedicated 
history buffs of our old squadron. So far, 
I have contacted 'them, as has Col. An
drew E. Mc David, USAF (Rel.), who was 
our CO and also knew Don well. 

Trucker had bad luck right from the 
start of our combat tour from Tarawa. His 
plane was badly shot up on our squad
ron's first low-level skip bombing mis
sion to Mille Island on January 19, 
1944. He made it back as far as Makin, 
where he crashlanded on one engine, 
gear up, but crew unhurt. 

Ten days and four missions later, 
badly shot up again, an engine blew up 
on approach to Tarawa, and he crashed 
in the lagoon. All crew injured, but all 
survived. On this day, after a successful 
mission against Wotje, the squadron 
was hit by US Navy fighters and surface 
ships as we withdrew from the target. 
Neither the task force (preparing for the 
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Pacific Air Forces' Outstanding Airmen of 1981 received Air 
Force Association memberships w•1ile being honored at a 
recent recognition banquet at Hickam AFB, Hawaii. Presenting 
the memberships, on behalf of Hawaii Chapter President Don 
Daley, is Col. Marvin L. Braman, right, PACAF Director of 
Public Affairs. Pictured with Colonel Braman are (from left): Lt. 
Gen. Arnold Braswell, Commander in Chief, PACAF; SMSgt. 
Charles R. Brown, Clark AB, the Philippines; SSgt. Cindy L. 
Blankenship, Yokota AB, Japan; and Sgt. Francis S. Gore, 
Kadena AB, Okinawa, Japan. 

Pictured at a recently held dinner meeting of the Lawrence D. 
Bell Chapter in New York are (from left): Thomas J. Hanlon, 
New York State AFA Prru;ident • Norton C. Willcox, Bell Chapter 
President; Gen. Bruce K. Holloway, USAF (Ret.), guest speaker 
at the dinner meeting; and AFA National Dlrec ror Willlam C. 
Rapp. General Holloway's address to the Chapter covered the 
need for a strong defense posture, the necessity for a new 
manned bomber, and touched on some of his own experiences 
as a pilot. In addition to AFAers, the dinner audience included 
local Kiwanis and Rotary Club members. 

Kwajalein invasion) nor we had been 
briefed on each other's positions. A de
stroyer escort identified us as Japanese 
Bettys, since we were without fighter 
escort, on the deck, and near the fleet. 
Some of the fighters closed to 150 
yards, and shot up four of our planes. Lt. 
Harris C._ Taylor's B-25 crashed at sea, 
and all but one of the crew was picked 
up by the Navy. 

Trucker and the others were sent to 
Hawaii for hospitalization. When he re
turned we had moved forward to Makin 
Island. He left on a noncom bat flight in 
then-Major McDavid's B-25O Pistol 
Packin ' Mama, and disappeared en 
route to Eniwetok. Along with him was 
Lt. Joseph R. Patton, whose plane had 
also been shot down on the first Mi I le 
raid, but he and four crewmen we re 
picked up by a Navy PBY that time. 

We lost about half our squadron in the 
first eight low-level missions, which in
cluded the Maleolap raid on February 
10, 1944-both Capt. Charles R. Bul
lock and Lt. Archibald G. Millard, Jr., 
and their crews were shot down . .. a 
very rough war! 

A tragic footnote to the first Mil le raid: 
Flight Officer John A. Johnston's plane 
was hit over the airstrip, but he made a 
good ditching in Mille lagoon, since I 
saw them hit the water. After the war, we 
learned that five crewmen out of six 
were captured and held about a month 
before being beheaded under orders 
from Col. Chisato Oishi, the island 
commander. He and five other Ja-

98 

panese officers were sentenced to 
hang after a war crimes trial on Kwa
jalein in December of 1945. 

Vickie, her father, Colonel McDavid, 
and I are interested in locating any orig
inal members of the 41 st Bomb Group 
(47th, 48th, 396th, and 820th Squad
rons) for a reunion. I'm in contact with 
four old squadron mates . Are there any 
more survivors out there? Please con
tact : Lt. Col. Thomas D. Thompson, 
USAF (Rel.), 9312 Azalea Dr., Etna, 
Calif. 96027. 

General Josue Reports: 
Insights on the Air 
Force's People Situation 

So that AFA members can gain a first
hand perspective on the Air Force's 
"people" situation, we 've asked Lt. 
Gen. A P Josue, Deputy Chief of Staff 
for Manpower & Personnel, to contrib
ute insights from time to time. Following 
is his first report.-THE EDITORS 

Retention Trends Continue Upward 
To say that retention of our skilled, 

experienced people was a severe 
'headache in the late 1970s is an under
statement. It was probably one of the 
toughest if not the toughest problem 
we ever faced. Now the picture has 
changed, and the Air Force is enjoying 
considerable success. The success is 
built on a delicate foundation, however. 
Retention rates could skid downward 
as quickly as they have risen if we do 

not prepare for the big challenges that 
may lie ahead. 

Probably the best example of our cur
rent success is the turnaround in pi lot 
retention. After an alarming twenty-six 
percent pilot continuation rate in FY '79, 
(it means we were retaining only twenty
six of every 100 pi lots), we had re
bounded to a more promising fifty-four 
percent rate by the end of FY '81. Navi
gator and nonrated officer retention fol
lowed the same upward pattern. 

On the enl isled side, reenlistment 
rates have been just as encouraging. 
After hitting bottom in FY '80, reenlist
ments have risen sharply. In FY '81, we I 
posted a forty-three percent reenlist- ~ 
ment rate for first-termers-compared 
to only thirty-eight percent in FY '79. 

We would I ike to take ful I credit for the 
improvements, but we cannot. Many 
factors are responsible. Pay raises, 
strong internal retention initiatives, bet
ter promotion opportunities, and quali
ty-of-life improvements have all helped, 
but the economic climate has also 
been a key factor. 

When airline pilot hiring peaked in 
the late 1970s, our pilot retention hit 
bottom; however, when hiring dropped 
to just 1,116 in 1981 and more than 
4,300 pi lots were furloughed, our reten
tion streaked upward. Unemployment 
and reenlistment rates have also shown 
surprising similarity. Both rates were 
low in 1979, and both have been rising 
since. When unemployment reached 
almost nine percent at the end of 1981, 
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, our reenlistment rates were at the high

est levels in years. 
Our retention success, though grati

fying, is fragile. Either a lapse in pay 
comparability or the hoped-for national 
econom ic turnaround could drop the 

' trend lines suddenly. To head off such a 
calamity, we are concentrating on some 
important initiatives: better reimburse
ment for moving expenses; stability for 
the military retirement system, our most 
important retention incentive; and es
tablishment of a stable, predictable 

, mechanism for annual pay adjust
ments-to name just a few. 

If we avoid complacency and prepare 
for tomorrow's retention challenges 
while we are in relatively good health, 
we may avoid band-aid solutions when 
recruiting and retention get tougher. 

Shortages Continue in 
Critical Skills 

Though retention is high, we are still 
plagued with shortages in critical 
skills . For example, we are still feeling 
the effects of the late 1970s, when pilot 

, training rates were insufficient to re
place the big losses. We lost 6,000-
plus pilots in FY '78-79 while only train
ing 2,000 new ones. The effect now is a 
shortage of 1,100 pilots. 

Other critical fields have similar 
shortages. We are short 11,000 skilled 
NCOs, including 9,300 aircraft mainte-

T E R C 
nance specialists. Our navigator ranks 
are about 600 short, and we lack some 
200 needed physician specialists. The 
engineer shortage, a national problem, 
has left us about 1,000 engineers short. 

While the statistics may paint a bleak 
picture, we are optimistic that the short
ages can-and will-be overcome. We 
expect the enlisted critical skills short
age to drop substantially by the end of 
FY '84, and we expect to be at ful I man
ning with pilots, navigators, engineers, 
and physician specialists by the late 
1980s. 

An Experience Gap Persists 
Because of the shortages, the in

creasing size of the force ( + 81,000 be
tween FY '80 and FY '87), and the Ii nger
i ng effects of late 1970s losses, we face 
a continuing decline in experience lev
els. During FY '80, we lost 27,000 man
years of pilot experience and skill. En
I isled experience levels are especially 
low in the chronic critical shortage 
skills. 

The average time in service is drop
ping for all categories. The average ex
perience of engineers (lieutenant colo
nels and below) will drop almost two 
years by the end of FY '87. Average pilot 
experience will drop by more than a 
year and navigator experience by more 
than a year and a half in the same peri
od. About thirty-seven percent of our 

0 M 
nonrated I ine officers are now I ieuten
ants, compared to twenty-three percent 
just five years ago. 

The impact is clear throughout the Air 
Force. First-term airmen are handling 
jobs on our flightlines that used to be 
done by career NCOs, and second I ieu
tenants are taking on leadership and 
staff jobs recently filled by field grad
ers. 

The Challenges Are Being Met 
Though shortages and experience 

problems are expected to persist 
through most of the 1980s, Air Force 
people are overcoming the difficulties. 
This became clear last year when our 
aircrew members and flightline mainte
nance crews, although less-experi
enced than we need, together posted 
the second best flying safety record in 
Air Force history. It's a tough climate, 
but our people are getting the job done 
through hard work, long hours, dedica
tion, and more effective operating tech
niques. 

Air Force people continue to prove 
what they have proven throughout the 
years-that they constitute the best, 
most motivated fighting force in the 
world. And their excellence and impor
tance are not being overlooked. 

The Secretary of the Air Force, Ch ief 
of Staff, and other senior leaders have 
been speaking out on behalf of Air 

Gov. Scott Matheson of Utah proclaimed March 27, 1982, to be 
''Air Force Academy/AFROTC Day" in the state, on the _twentieth 
anniversary of Air Force Academy/AFROTC Day as organized by 
Utah State AFA and the Academy's Admissions Liaison Officers 
in Utah. With Governor Matheson at the signing ceremonies in 
his office are (from left): Charles Walker, Utah State AFA 
President; Col. Norm Olson, USAFR, Liaison Officer; Mason 
Risher, Bingham High School; Becki Baczuk, Brighton High 
School; Governor Matheson; Pat Do/enc, Bingham High 
School; Rod Gibbons, Alta High School; and Lt. Col. Ted 
Weight, USAFR, Liaison Officer. 

Kaye Biggar, Texas State AFA Vice President for Aerospace 
Educarion , recently presented the Texas AFJROTC State 
Championshfp Drill Trophy to the Samuel Clemens High School 
AFJROTC Ori/I Team at the conclusion of the Sixth Annual 
Texas AFJROTC Invitational Drill Meet, held at Lackland AFB, 
Tex. Accepting the trophy on behalf of the Drill Team is Cadet 
Commander Lt. Col. Stacey Spence. Cadet Spence was a/so 
selected as the "Best Drill Team Commander" at the Meet. 
AFA's Alamo Chapter sponsors the Championship Trophy for 
the annual Texas AFJROTC Drill Meet. 
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Dallas Chapter President Bernie Bogoslofski is shown presenting a memento AFA 
mug to Col. Guy Holt, USAF, at a recent Dallas Chapter meeting. Colonel Holt, 
Director of Operations for Fifteenth Air Force at March AFB, Calif., spoke to the 
Chapter on the Strategic Air Command of today and of the future. 

Force people and their families. Man
power and personnel priorities have 
been well articulated in FY '83 budget 
deliberations and hearings on Capitol 
Hill: a stable, predictable pay adjust
ment mechanism for maintaining pay 
comparability; better reimbursement 
for moving expenses ; stab ility for mili
tary retirement; and protection for such 
vital institutional supports as comm is
saries, exchanges , and morale, wel
fare, and recreation programs. If that 
top-level backing bears fruit in budget
ary and legislative support for people 
priorities, our success in getting and 
keeping top-quality people should 
continue 

and chapters nationwide. Titled 
Crusade for Airpower, Jim mraubel's 
book is continued confirmation that 
"what is past is prologue," and a re
minder that "the heritage of the past is 
the seed that brings forth the harvest in 
the futu re." 

With a foreword by AFA's first national 
president, General Jimmy Doolittle, the 
book is a del ight to read. It details AFA's 
ups and downs (plenty of both), and 
contains instructive lessons for future 
AFAers, as well as fond memories for 
those "who were there." 

The book is published under the 
aegis of AFA's educational affiliate, the 
Aerospace Education Foundation. It is 
available in single or multiple copies 

0 M 

Mr. and Mrs. Sylvester Sijan, parents of 
posthumous Medal of Honor recipient 
Capt. Lance P. Sijan, USAF, pause 
outside the USAF Academy's Sijan Hall 
with Col. Robert Delligatti. The Sijans 
were in Colorado Springs to participate 
in ceremonies renaming the local AFA 
Chapter the "Colorado Springs Lance P. 
Sijan Chapter." The renaming 
ceremonies took place on the fortieth 
anniversary of Captain Sijan's birth and 
one day after SAC GING Gen. Bennie L. 
Davis kicked off the local AFA 
membership drive. (USAF photo by 
SSgt. Angie Vigil) 

from AEF at a price of $14.95 each, plus 
$1.50 for shipping and handling. 

The first 150 copies of the book are 
collectors' items, with a special flyleaf 
inserted signed by all living former 
Secretaries and Chiefs of Staff of the Air 
Force. This version of the book is selling 
at a premium price through Michael 
Nisos at the AEF Inquiries may be di 
rected to (202) 637-3370. 

A gala dinner in Washington on May 
19 heralded the book's pub I ication. Per
sons attending the dinner included ,, 
present and former Air Force Secre
taries and Chiefs of Staff, congressional 
members, government officials, astro
nauts, and others involved in the 
crusade for airpower. Air Force people continue to meet the 

big challenges of these changing 
times. Their quality certainly merits the 
support and the confidence of our 
friends-as well as the due respect of 
our potential adversaries. UNIT REUNIONS 

-By Lt. Gen. A. P Josue, USAF 

Crusade for Airpower: 
The Story of AFA's 
First Thirty-five Years 

Former AFA Executive Director 
James H. Straubel's book, which tells 
the story of AFA's first thirty-five years, 
was unveiled on May 19 in Washington, 
D. C., and is now available to members 
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Deming Army Airfield 
Former Deming Army Airfield officers will 
hold their third reunion on September 
10-12, 1982, in Deming, N. M. Contact: 
Deming Army Airfield, 1982 Reunion, 402 
S. Tin, Deming, N. M. 88030. 

Guadalcanal Campaign Veterans Ass'n 
The Guadalcanal Campaign Veterans for
tieth anniversary memorial tribute will be 
held on August 5-7, 1982, in Winter Haven, 
Fla. Contact: Roy Joe Silva, Producer/Di-

rector, 304 8th St., N. E., Winter Haven, Fla. 
33880. Phone: (813) 299-8642 (home), or 
(813) 533-0444 (business). Harry R. Hors
man, 1951-57 N. Meridian Rd., Tallahas
see, Fla. 32312. Phone: (904) 385-5533. 

Night Fighters (WW II) 
The Night Fighters of WW II will hold their 
reunion at the Court of Flags Resort and 
Convention Hotel, 5715 Major Blvd., Or
lando, Fla., on September 3-5, 1982. Con
tact: Leslie L. Craig, 422d Night Fighter 
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Allllf·T: The Key ta 
Modern 

Military Mobility 
A NATIONAL SYMPOSIUM OF THE AIR FORCE ASSOCIATION 

(conducted in conjunction with the Military Airlift Command) 

June 24-25, 1982, at the Marriott Hotel/Airport, St. Louis, Missouri 

-0 • ---

AF{J;s Symposium-"Airlift: The Key to Modern Military Mobility" -will probe the equipment and trained 
manpower required to project US power to remote areas of the world in support of US vital interests. Key 

government and military leaders will discuss airlift and military mobility in light of a diminished US overseas 
basing structure, fewer overflight and staging rights, and reduced opportunities for pre-positioning war 

materials in key areas where American interests could be threatened. 

Symposium Keynote Address by: 

Dr. Fred C. lkle 
Under Secretary of Defense for Policy 

(tentative) 

Gen. James R. Allen 
Commander in Chief, MAC, 
heading up a panel of four former 
MAC Commanders 

SPEAKERS INCLUDE: 

Lt. Gen. 0. E. DeHaven 
Director, J-4/Joint Staff 

Lt. Gen. Robert Kingston (tentative) 
Commander, RDJTF 

Gen. E. C. Meyer 
Army Chief of Staff 

The Honorable Charles H. Percy 
Senator from Illinois, Chairman of the 

Foreign Relations Committee 

Mr. John Shea 
Retired MAC Senior Technical Advisor 

Lt. Gen. Lawrer,:ice A. Skantze 
Commander, ASD, AFSC 

Dinner Speaker: 
Gen. David C. Jones 
Chairman, Joint Chiefs of Staff 

Registration fee for all Symposium events is $150. This fee includes all presentation sessions, coffee breaks, 
continental breakfast, and a dinner. For information and registration, call Jim McDonnell 

or Dottie Flanagan at (202) 637-3300, Air Force Association, Suite 400, 1750 Pennsylvania Ave., N.W., 
Washington, D.C. 20006. 
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AFA's 198Z National Convention 
and Aerospace Development 

Briefings and Displays 
September 12-16 • Washington, D.C. 

Plan now to attend: AFP.s 1982 Na
tional Convention and Aerospace De
velopment Briefings and Displays, at 
the new Sheraton Washington Hotel. 
Additional rooms available at the 
nearby Connecticut Inn and the 
Normandy Inn, both served by Metro, 
at substantially lower rates 
than the Sheraton Washington. 

Hotel reservation requests: for the 
Sheraton Washington, send to: 
Sheraton Washington Hotel, 2660 
Woodley Road, N.W., Washington, D. C. 
20008: for the Connecticut Inn and 
Normandy Inn, send to: Connecticut 
Inn, 4400 Connecticut Avenue, N.W., 
Washington, D. C. Z0008: or Nor
mandy Inn, 2118 Wyoming Avenue, 
N.W., Washington, D.C. 20008. Make 
your reservations as soon as possible. 
All three hotels have a cutoff date of 
August 20. To assure acceptance of 
your reservation requests, please 
refer to the AFA National Convention. 
Arrivals after 6:00 p.m. require a 
one-night deposit or major credit 

The new Sheraton Washington Hotel. 

card number guarantee. Guaranteed Symposia, luncheons honoring the 
reservations must be canceled by Secretary of the Air Force and the Air 
4:00 p.m. on the date of arrival to Force Chief of Staff, Aerospace Edu-
avoid being charged for that night. cation Foundation Awards Luncheon. 

Convention activities include: Open
ing Ceremonies, Business Sessions, 

the Annual Reception. and the 
black-tie 35th Air Force Anniversary 
Reception and Dinner Dance. 

A business session during the Convention. Secretary Orr visits the Aerospace Development Briefings & Displays. 



Sqdn., 3405 Woodvale Dr., Midwest City, 
Okla. 73110. Phone: (1-405) 737-3677. 
Dick Ehlert, 286 Briarwood Circle, Fort 
Walton Beach, Fla. 32548. 

Ninety-Nines, Inc. 
The Ninety-Nines fifty-second annual in
ternational convention will be held on Au
gust 10-15, 1982, at the Marriott Pavilion 
Hotel, downtown St. Louis, Mo. Licensed 
women pilots worldwide will assemble for 
business. fun , and to honor women mili
tary pilots of WW II, WAFS. and WASP 
(USAAF); ATA ladies (RAF); and contes
tants who took part in the thirty annual 
cross-country AWTAR " Powder Puff Der
by." Contact: Laura Sellinger. 640 E. 
Jefferson Ave ., St. Louis, Mo. 63122 , 
Phone : (314) 822-4530. 

Northwest All Airborne 
Airborne personnel who were military
qualified as parachutists, glidermen, air 
assault troops, special forces, glider pi
lots, and troop carrier pilots and crews 
from WW II to the present will rendezvous 
on September 3-5, 1982, in Portland, Ore., 
at the Thu nderb ird Motor Inn. Contact: 
Northwest All Airborne. 364 W. 7th Ave., 
Eugene, Ore. 97401. 

Romania POWs 
Prisoners held in Romania during WW II 
will hold a reunion on August 18-22, 1982, 
in Tulsa, Okla. Contact: Roy Meyer, 4589-G 
Northside Parkway, Atlanta, Ga, 30339. 

Sabre Pilots Ass'n 
Members of the Sabre Pilots Association 
are holding their second annual reunion in 
Memphis, Tenn., on July 30-31, 1982. Con
tact: Sabre Pilots Association, 3401 Royal 
Oak, North Little Rock, Ark. 72116. 

4th Ferrying Group 
The first reunion for the 4th Ferrying 
Group will be held on June 28-29, 1982, at 
the Nashville Hilton Airport Inn, Nashville, 
Tenn. Contact: James R. Mansfield, Jr., 
310 W. Liberty St., Louisville, Ky. 40202. 
Phone: (502) 584-3187. 

4th Fighter Sqdn. 
The 4th Fighter Squadron will hold a re
union on August 8-11 , 1982, at the Con
cord Hotel, Kiamesha Lake, N. Y. Members 
of the 2d and 5th Fighter Squadrons and 
52d Fighter Group are welcomed to at
tend. Contact: Charles Bumgartner, 345 
Anderson Ave ., Fairview, N. J. 07020 . 
Phone: (201) 445-9291. 

27th Fighter-Bomber Group (WW II) 
The 27th Fighter-Bomber Group (Africa, 
Italy, and France) will hold a reunion on 
July 3~31, 1982, in Nashville, Tenn. Con
tact: Lowell Smith, 4449 Charlotte Ann Dr., 
Louisville, Ky. 40216. Phone: (502) 447-
5118 . John Devine, 4440 E. Arapahoe, 
Phoenix, Ariz. 85044. 

34th Air Depot Group 
Members of the 34th Air Depot Group of 
the Twelfth Air Force (WW II) will hold a 
reunion on August 19-21, 1982, at the Holi-
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AFA TRAVEL 

T he unspoiled wilderness of Alaska, beaches that r-i11al H~waii-; 
fjords like Norway and Alps like Switzerland. The vlllage.s w i ll make·-· 
you think of E.ngland, the tush me.adows wilt remind y0ti of Ireland 
and towering Mt. Egmont will put you in mind of J-ap-an!s Mt. Fuji~ 

The Government of New Zealand, Air New Zealand and the 
New Zealand AFA Chapter have all joined together to welco.me our 
trip to their country, departing 26 September. All Chapters and mem• 
bers, let's .get together and no:tdisappoint our hosts! 

• The 86th Fighter Wing is going back to Munich for Oktober
fest on 17 September as guests of the German Air Force, for lunch 
and memorial services at Neubiberg. All members, families and friends 
are invited and if you wish to just go to the Oktoberfest festivities 
with a group of great folks - come along! 

• We have an allocation of seats for the 1984 Jubilee Anni
versary of the Passion Play. Our program is now available for booking. 
We suggest that if you plan to attend - make your reservation now. 

AFA Travel Service 
4011 Penn Belt Place Forestville, MD 20747 

(301) 568-8800 

Open Monday. Friday, 8:00 to 5:00 - Write or Call for information 

day Inn in Riverside, Calif. Contact: Joe 
Myers, 2729 Ostrom Ave ., Long Beach, 
Calif. 90815. Phone: (213) 421-2166. 

37th Fighter Sqdn. 

Air Corps) will hold a reunion in Septem
ber 1982 in San Antonio, Tex. Contact: Lt. 
Allan F. Beck, USAF (Ret.), 1204 California 
St., N. E., Albuquerque, N. M. 87110. 
Phone: (505) 256-3350. 

The 37th Fighter Squadron of the 14th 
Fighter Group will hold a reunion on Sep
tember 24-26, 1982. Contact: Walt Good
man, 521 N. Goodman Rd ., Lake Charles, 
La. 70610. 

Class 42-H 
The Cadet Class of 1942 (Kelly Field Army 

58th Bomb Wing ·Ass'n (WW II) 
Members of the 58th Bomb Wing, Twen
tieth Air Force (serving in India, China, and 
Tinian) will hold their reunion on August 
11-15, 1982, in Tucson, Ariz. Contact: Flor
ence M. Erb, 5808 E. First St., Tucson, Ariz. 
85711. 
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Crusade for Airpower 

CRUSADE FOR AIRPOWER is continued 
confirmation that "what is past is prologue," 
and a reminder that "the heritage of the past 

is the seed that brings forth the harvest in 
the future." The educational value of this 

book transcends the Air Force Association, 
showing how concerned and dedicated 
Americans can educate themselves and 

others to achieve the basic requirements for 
national security. 

This book is the story of AFA, with its ups 
and downs detailed in highly readable form, 

supplemented by a large collection of 
photos, many published here for the 

first time. 

r--~--------------------~------~-----~-------~-~-r 
Crusade for Airpower 

Please send me ___ copies of James H. Straubel's new book, Crusade for Airpower: The Story of the Air 
Force Association, at $14.95, plus $1.50 for shipping and handling for a total price of $16.45 per copy. 
Name _ ____________ ____ _ 

Address _________________ _ 

City _ _______ _ _________ _ 

State _ _____ ____ Zip _ _____ _ 

AFA Chapter _ ________ ____ __ _ 

___ copies@$16.45 = $ __________ _ 

□ Check or money order enclosed 

□ Charge to: 

D American Express 

D VISA 

□ Master Card 

□ Account No. _________ _ 

□ Expiration date ____ ____ _ _ 

Make checks or money orders payable to: Aerospace Education Foundation, 
1750 Pennsylvania Avenue, N.W., Washington, D.C. 20006 

Signature ________________ _ 
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Stuart Craig, left, is being sworn in as an airman in the 433d Civil Engineering 
Squadron (AF RES) of the Alamo Wing by his father, Col. James C. Craig, USAFR 
(Ret.). Stuart is the fourth member of his immediate family to serve in the Alamo Wing . 
His brother Steven serves as a captain in the 74th Mobile Aerial Port Squadron, and 
brother Scott was commissioned as a lieutenant in the 32d Aeromedical Evacuation 
Group. Colonel Craig's last assignment before his retirement was as Deputy Wing 
Commander of the 433d Tactical Airlift Wing. 

66th Troop Carrier Sqdn. 
The 66th Troop Carrier Squadron (serving 
in Australia, New Guinea, Biak, Morotai, 
and the Philippines) will hold its twenty
ninth reunion on July 29-31 , 1982, at 
Bridgeview Motor Inn, Superior, Wis. Con
tact: Arland E. Ekern, Rte. 1, Box 135, 
Cameron, Wis. 54822. Phone: (715) 859-
2877. 

94th Fighter Sqdn. 
Members of the 94th Fighter Squadron 
(WW II) will hold their fourth reunion on 
August 19-21 , 1982, at Jackson Lake 
Lodge near Jackson, Wyo. Contact: Harry 
E. McConnell, 600 Sherry Dr. N., Trotwood, 
Ohio 45426. Phone : (513) 837-1652. 

304th Fighter Sqdn. 
The 304th Fighter Squadron Association 
will hold its reunion on August 5-8, 1982, 
in Fort Walton Beach, Fla. Contact: Tracy 
P. Little, 3011 Westover St., Shreveport, La. 
71108. Phone: (318) 635-2426. 

322d FIS/408th FTG 
Members of the 322d Fighter-Interceptor 

, Squadron and the 408th Fighter Tactical 
Group will hold their reunion on August 
20--21, 1982, at Klamath Falls, Ore. Con
tact: The Reunion Committee, P. 0. Box 
6065, Eureka, Calif. 95501. 

345th Bomb Group 
The 345th Bomb Group, serving in the 
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Southwest Pacific during WW 11, will hold a 
reunion on September 9-11, 1982, at the 
Antlers Hotel, Colorado Springs, Colo. 
Contact: Jones Burson, Rte. 1, Box 832, 
Cropwell , Ala. 35054. 

369th Fighter Sqdn. Ass'n 
The 369th Fighter Squadron Association, 
along with the 359th Fighter Group and 
supporting units (448th Air Service Group, 
824th Air Engineering Squadron, 648th Air 
Materiel Squadron, and the 3d Gunnery, 
Tow-Tarqet Fli(:lht) will hold a reunion on 
August 5-8, 1982, at the Antlers Hotel , Col
orado Springs, Colo. Contact: Anthony 
Chardella, 105 Mohawk Trail Dr., Pitts
burgh, Pa. 15235. 

375th Troop Carrier Group 
The 375th Troop Carrier Group will hold a 
reunion on August 27-29, 1982, in Spring
field , Mo. Contact: Bill Pepper, Rte. 1., Box 
142, Adrian, Mo. 64720. 

384th Bomb Group 
The eighth reunion of the 384th Bomb 
Group will be held in Seattle, Wash., on 
August 5-8, 1982. Contact: The 384th 
Bomb Group, Inc., P. 0. Box 1021-A, Rah
way, N. J. 07067. 

386th Bomb Group (WW II) 
Members of the 386th Bomb Group (in
cluding the 552d, 553d, 554th, and 555th 
Bomb Squadrons, and Group Headquar-

. o grea 
1 WWII aviation action Starring: 

THE MEMPHIS BELLE - On-the-spot story of the 
legendary 8-17 in doyllghl ra ids over Ger• 
many, then .. , . follow the fllgh.l 01ew of the 
golloni Memphl, Belle as they become pan of 
the 21st Bomber Commend on Solpan end 
zero in on .... 
TARGET TOKYO - Giant 8·29 Super Forts flatten 
th e Nakajima aircraft plant . Powerfully nor• 
rated by Ronald Reagan. Rare footage of 
"Daun lless Dottie", lasl of the great WWII giant 
bombers. Enemy flak and lighters couldn't stop 
them. 
Plus ... THUNDERBOLT - Outstanding gun 
camera coverage of the fabled P-47 "jugs" as 
they race up the boot of llaly . Deadly air lo air 
and ground action-aerial combat footage al 
its beSt• ALL THREE FILMS (113 Minules) 

SPECI FY 
RFTA or 
VHS. 

lavailable in PAL) 
ORDER TOLL-FREE (800) 854-0561, ext. 925. 

In Calif (800) 432-7257, ext. 925 
FERDE GROFE FILMS Suite 168 

702 Washington SI., Marino def Rey, Co. 90291 
U S. and Canada, add S2.50 shipping. foreign 
orders, odd S3.50. CA res, odd 6% Sales Tax 

Vi sa & Master - include card no & expiration 

Silver ue with light-
blue- stripes. 
100% po 
Proce the Air Force 
Histor oundatlol) for Fel-
lowsh nd Scho arships. 

Send $12.50, 
nam : 
AER IAN 
Elsen 
Manh 06, U.S.A. 
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AFA STATE CONTACTS 

Following each state name, in parentheses, are the names of the localities in which AFA Chapters are located. Information 
regarding these Chapters, or any place of AFA's activities within the state, may be obtained from the state contact. 

ALABAMA (Auburn, Birmingham, 
Huntsville, Mobile, Montgomery, Sel
ma): Don Krekelberg, 904 Delcris Dr, 
Birmingham, Ala, 35226 (phone 205-
942-0784)-

ALASKA (Anchorage, Fairbanks): 
Frank X. Chapados, 1426 Well St, 
Fairbanks, Alaska 99701 (phone 907-
452-1286), 

ARIZONA (Phoenix, Sun City, Tuc
son): John P. Byrne, 9318 Country Club 
Dr., Sun City, Ariz. 85373 (phone 602-
974-1349) 

ARKANSAS (Blytheville, Fayetteville, 
Fort Smith, Little Rock): Arthur R. 
Brannen, 605 N. Hospital Dr., Jack
sonville. Ark. 72076 (phone 501-982-
2585) 

CALIFORNIA (Apple Valley, Edwards, 
Fairfield, Fresno, Hermosa Beach, Los 
Angeles, Merced, Monterey, Novato, 
Orange County, Palo Alto, Pasadena, 
Riverside, Sacramento, San Bernar
dino, San Diego, San Francisco, San 
Mateo, Santa Barbara, Santa Monica, 
Yuba City, Vandenberg AFB): Richard 
C. Doom, P. 0 . Box 2027, Canyon 
Country, Calif. 91351 (phone 213-715-
2923) 

COLORADO (Aurora, Boulder, Colo
rado Springs, Denver, Fort Collins, 
Grand Junction, Greeley, Littleton, 
Pueblo, Waterton): Karen M. Kyritz, 
17105 East Bethany Circle, Aurora, 
Colo 80013 (phone 303-690-2920) 

CONNECTICUT (East Hartford, North 
Haven, Storrs, Stratford, Westport, 
Windsor Locks): Frank J, Wallace, 935 
Poquonock Ave., Windsor, Conn. 06095 
(phone 203-688-3090). 

DELAWARE (Dover, Wilmington): 
John E. Strickland, 8 Holly Cove Lane, 
Dover, Del . 19901 (phone 302-678-
6070). 

DISTRICT OF COLUMBIA (Wash
ington, D. C.): W. Jack Reed, 1750 Pa 
Ave. , N W., Suite 400, Washington, 
D C. 20006 (phone 202-637-3346) 

FLORIDA (Broward, Cape Coral. Fort 
Walton Beach, Gainesville, Jackson
ville, New Port Richey, Orlando, Pana
ma City, Patrick AFB, Redington 
Beach, Sarasota, Tallahassee, Tampa, 
West Palm Beach, Winter Haven): Lee 
R. Terrell, 39 Hemlock Dr, N W, Fort 
Walton Beach, Fla 32548 (phone 904-
882-4486) 

GEORGIA (Athens, Atlanta, Colum
bus, Rome, Savannah, St. Simons Is
land, Valdosta, Warner Robins): Ed
ward I. Wexler, 8 E. Back St . Savan
nah, Ga, 31406 (phone 912-964-1941, 
Ext 253). 

GUAM (Agana): Joe Gyulavics, P 0 . 
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Box 21543, Guam 96921 (phone 671-
734-2369) 

HAWAII (Honolulu): Don J. Daley, 

ter, Springfield, St. Louis): William A. 
Dietrich, P 0 . Box 258, Kansas City, 
Mo. 64141 (phone 816-561-2134). 

P O Box 3200, Honolulu, Hawaii MONTANA (Great Falls): Dick Barnes, 
96847 (phone 808-525-6296) PO Box 685, Great Falls, Mont 59403 

IDAHO (Boise, Mountain Home, Twin 
Falls): John W. Logan, 3131 Malad 
St, Boise, Idaho 83705 (phone 208-
385-5475). 

ILLINOIS (Belleville, Champaign, 
Chicago, Decatur, Elmhurst, Peoria): 
Richard H. Becker, 7 Devonshire Dr, 
Oak Brook, Ill 60521 (phone 312-654-
3938), 

INDIANA (Bloomfield, Fort Wayne, ln
dianapol is, Lafayette, Logansport, 
Marion , Mentone, South Bend): Rich
ard Ortman, 2607 Sunrise Ave, 
Lafayette, Ind. 47905 (phone 317-743-
3896) 

IOWA (Des Moines): Carl B. Zimmer
man, 608 Waterloo Bldg , Waterloo, 
Iowa 50701 (phone 319-232-2650) 

KANSAS (Topeka, Wichita): Cletus J. 
Pottebaum, 6503 E, Murdock, Wich
ita, Kan. 67206 (phone 316-683-3963) 

KENTUCKY (Louisville): Elmo C. 
Burgess, 116 S. 5th St, Louisville, Ky. 
40202 (phone 502-585-5169) , 

LOUISIANA (Alexandria, Baton Rouge, 
Bossier City, Monroe, New Orleans, 
Shreveport): Thomas L. Keal, 404 
Galway Dr, Shreveport, La 71115 
(phone 318-797-9688) 

MAINE (Limestone, N Berwick) Ar
ley McQueen, Jr., 153 Jelliegh Dr., 
Wells, Me. 04090 (phone 207-646-
2718) 

MARYLAND (Andrews AFB, Balti
more): Thomas W. Anthony, 4111 
Carriage Dr, Temple Hills, Md. 20748 
(phone 301-894-0067) 

MASSACHUSETTS (Bedford, Boston, 
Falmouth, Florence, Hanscom AFB, 
Lexington, Taunton, Worcester): Zaven 
Kaprlelian, 428 Mt Auburn St., Wa
tertown, Mass. 02172 (phone 617-924-
5010). 

MICHIGAN (Battle Creek, Detroit, Kal
amazoo, Marquette, Mount Clemens, 
Oscoda, Petoskey, Southfield): Jeryl 
L. Marlatt, 740 S. Cranbrook Rd, Bir
mingham, Mich, 48009 (phone 313-
494-8232). 

MINNESOTA (Duluth): Edward A. 
Orman, 368 Pike Lake, Duluth, Minn 
55811 (phone 218-727-8381) 

MISSISSIPPI (Biloxi, Columbus, 
Jackson): Don Wylie, P 0 . Box 70, 
Biloxi Miss 39533 (phone 601-374-
3611) 

(phone 406-727-3807). 

NEBRASKA (Lincoln, Omaha): Ed
ward A. Crouchley, 514 Ridgewood 
Dr, Bellevue, Neb. 68005 (phone 402-
291-4780). 

NEVADA (Las Vegas, Reno): James 
L. Murphy, 2370 Skyline Blvd., Reno, 
Nev 89509 (phone 702-786-1520) 

NEW HAMPSHIRE (Manchester, 
Pease AFB) Charles J. Sattan, 53 Gale 
Ave , Laconia, N. H 03246 (phone 603-
524-5407). 

NEW JERSEY (Andover, Atlantic City, 
Belleville, Camden, Chatham, Cherry 
Hill, E Rutherford, Forked River, Fort 
Monmouth, Jersey City, McGuire AFB, 
Middlesex County, Newark, Trenton, 
Wallington, West Orange): John P. 
Kruse, 1022 Chelten Pkwy., Cherry Hill, 
N J 08034 (phone 609-428-3036). 

NEW MEXICO (Alamogordo, Albu
querque, Clovis) : Ken Huey, Jr., P 0 . 
Box 1946, Clovis, N. M 88102 (phone 
505-769-1975) 

NEW YORK (Albany, Brooklyn, Buf
falo, Chautauqua, Garden City, Hemp
stead, Hudson Valley, New York City, 
Niagara Falls, Plattsburgh, Queens, 
Rochester, Rome/Utica, Southern Tier, 
Staten Island, Suffolk County, Syosset, 
Syracuse, Westchester): Thomas J. 
Hanlon, P 0 . Box 400, Buffalo, N. Y. 
14225 (phone 716-632-7500) 

NORTH CAROLINA (Asheville, Char
lotte, Fayetteville, Goldsboro, Greens
boro, Kitty Hawk, Raleigh) : William M. 
Bowden, 509 Greenbriar Dr., Golds
boro, N C 27530 (phone 919-735-
5584 ), 

NORTH DAKOTA (Concrete, Fargo, 
Grand Forks, Mino!): Maurice M. 
Rothkopf, 3210 Cherry St, Grand 
Forks, N. D. 58201 (phone 701-746-
5493) 

OHIO (Cincinnati, Cleveland, Colum
bus, Dayton, Newark, Youngstown): 
Francis D. Spalding, 718 Martha Lane, 
Columbus, Ohio 43213 (phone 614-
866-9381 ). 

OKLAHOMA (Altus, Enid, Oklahoma 
City, Tulsa) Aaron C. Burleson, P 0 
Box 757, Altus, Okla 73521 (phone 405-
482-0005) 

OREGON (Eugene, Portland): William 
Gleaves, 2353 Oakway Terrace, 
Eugene, Ore 97401 (phone 503-687-
22691_ 

Falls. Chester, Dormont, Erie, Harris
burg, Homestead, Lewistown, Phila
delphia, Pittsburgh, Scranton, Stale 
College, Washington, Willow Grove, 
York): Tillie Metzger, 2285 Valera Ave., 
Pittsburgh, Pa. 15210 (phone 412-884-
5257) 

RHODE ISLAND (Warwick) King 
Odell, 413 Atlantic Ave., Warwick, R I 
02888 (phone 401-941-5472) 

SOUTH CAROLINA (Charleston, Co
lumbia, Myrtle Beach, Sumter): Wil
liam B. Gemmill, 11 Victoria Ave , 
Myrtle Beach, S C 29577 (phone 803-
626-9628). 

SOUTH DAKOTA (Rapid City, Sioux 
Falls): L. J. Reiners, 4907 Copper Hill 
Court, Rapid City, S D 57701 (phone 
605-343-2538). 

TENNESSEE (Chattanooga, Knox
ville, Memphis. Nashville, Tri-Cities 
Area. Tullahoma): Arthur MacFad
den, 4501 Amnaicola Highway, Chat
tanooga, Tenn. 37406 (phone 615-622-
6262), 

TEXAS (Abilene, Amarillo, Austin, Big 
Spring, College Station, Commerce, 
Corpus Christi, Dallas, Del Rio, Den
ton, El Paso, Fort Worth, Harlingen, 
Houston, Kerrville, Laredo, Lubbock, 
San Angelo, San Antonio, Waco, Wich
ita Falls): John Sparks, P 0 , Box 360 
San Antonio , Tex 78292 (phone 817-
723-2741) 

UTAH (Brigham City, Cedar City, 
Clearfield, Ogden, Provo, Salt Lake 
City): Charles E. Walker, 1243 E 3075 
North, Ogden, Utah 84404 (phone 801-
782-7826) 

VERMONT (Burlington) John D. Na
vin, 350 Spear St , Unit 64, South Bur
lington, Vt 05401 (phone 802-863-
1510) 

VIRGINIA (Arlington, Danville, Harri
sonburg, Langley AFB, Lynchburg, 
Norfolk, Petersburg, Richmond, Roa
noke): Ivan R. Frey, 73 James Land
ing Rd , Newport News, Va. 23606 
(phone 804-595-5617) 

WASHINGTON (Seattle, Spokane, Ta
coma): William C. Burrows, 6180 93d 
Ave S E., Mercer Island, Wash. 98040 
(phone 206-773-5395) 

WEST VIRGINIA (Huntington): James 
Hazelrigg, Rte 3, Box 32, Barbours
vi I le, W Va 25504 (phone 304-736-
9337). 

WISCONSIN (Madison, Milwaukee): 
Kenneth Kuenn, 3239 N 81st St., Mil
waukee, Wis 53222 (phone 414-871-
3766), 

WYOMING (Cheyenne): R. S. Row
land, P. 0. Box 811, Cheyenne, Wyo. 

MISSOURI (Kansas City, Knob Nos- PENNSYLVANIA (Allentown, Beaver 82001 (phone 307-638-3335) 

AIR FORCE Magazine / June 1982 



I N T E 

Jim and Lee Wright, members of Florida 
State AFA's Cape Canaveral Chapter, 

j distribute AFA membership materials to 
Jay Spenser during the Valiant Air 
Command's Airshow 82 held at Tico 
Airport in Titusville, Fla., on March 
13-14, 1982. 

ters) will hold a reunion on July 3-4, 1982, 
in San Antonio, Tex. Contact: Col. Ed 
O'Neill, Jr., USAF (Rel.), 1772 Kirts Cou rt, 

II Apt. 212, Troy, Mich. 48084. Phone : (313) 
649-1062. 

388th Bomb Group 
The 388th Bomb Group Association will 
hold its reunion at the Sheraton Patriot Inn 
in Williamsburg , Va., in August 1982. Con
tact: Edward J. Huntzinger, 1925 S. E. 37th 
St. , Cape Coral , Fla. 33904. 

414th Bomb Sqdn. Ass'n 
The 414th Bomb Squadron and the 97th 
Bomb Group will hold a reunion on August 
4-6, 1982, in Chattanooga, Tenn . Contact: 
Charles A. Merlo, 7335 Neckel, Dearborn, 
Mich . 48126. 

451 st Bomb Group 
The 451st Bomb Group reunion will be 
held on August 6-8, 1982, in Colorado 
Springs, Colo. Contact: Robert Karsten
sen, 1032 S. State St. , Marengo, Ill. 60152. 
Phone : (815) 568-7766. 

451 st Bomb Sqdn. 
The 451 st Bomb Squadron (along with 
other units of the 322d Bomb Group, Ninth 
Air Force,) will hold its fortieth anniversary 
reunion on October 15-17, 1982, in Tampa, 
Fla. Contact: James J. Crumbliss, 2014 
Shady Grove Dr. , Bossier City, La. 71112. 

452d Bomb Group 
Members of the 452d Bomb Group will 
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hold their reunion on September 16-19, 
1982, in Houston, Tex . Contact: Rom 
Blaylock, P. Q. Box 2536, New Bern, N. C. 
28560. 

464th Bomb Group 
The 464th Bomb Group, comprising the 
776th, 777th, 778th, and 779th Bomb 
Squadrons, will hold a reun ion on July 
29--August 1, 1982, at the Holiday Inn, East 
Springfield, Ill. Contact: Darrel Holland 
Box 205, Newton, Ill. 62448. ' 

485th Bomb Group 
The 485th Bomb Group will hold its re
union August 6-8, 1982, in Austin , Tex. 
Contact: E. L. Bundy, 5773 Middlefield Dr. , 
Columbus, Ohio 43220. 

505th Bomb Group 
The 505th Bomb Group reunion will be 
held on September 3-6, 1982, in Omaha, 
Neb. All veterans of the 313th Bomb Wing 
are invited . Contact: William J. Gibson , 
5214 Pierce Ave ., Ogden, Utah 84403. ■ 

Coming Events 

June 5. Massachusetts State Con
vention, Boston . .. June 11-13, Al
abama State Convention, Selma 
. .. June 11-13, Oklahoma State 
Convention, Enid . .. June 12, Alas
ka State Convention, Fairbanks ... 
June 12, Virginia State Convention, 
Arlington .. . June 18-19, Ohio 
State Convention, Columbus .. . 
June 24-25, AFA Symposium, "Air
lift-The Key to Modern Military 
Mobility," St. Louis Marriott Hotel at 
Lambert International Airport, St. 
Louis, Mo ... . June 25-27, New 
Jersey State Convention, Cape 
May ... June 25-27, New York 
State Convention, Garden City . . . 
June 26, Illinois State Convention, 
Chanute AFB . . . July 9, Michigan 
State Convention, Manistique . .. 
July 9-10, North Dakota State Con
vention, Grand Forks .. . July 9-11, 
Texas State Convention, Kerrville 
... July 16-18, Georgia State Con
vention, Rome ... July 16-18, 
Pennsylvania State Convention, 
Coraopolis ... July 2~25, Florida 
State Convention, Tallahassee . .. 
July 31, Louisiana State Conven
tion, Barksdale AFB . . . August 6-8, 
Utah State Convention, Park City 
. . . August 12-14, California State 
Convention, Riverside ... August 
1 ~ 14, Wisconsin State Conven
tion, Milwaukee .. . August 27-28, 
Colorado State Convention, Vail 
. .. September 12-16, AFA National 
Convention, Washington, D. C .... 
October 21-22, AFA Symposium, 
Hyatt House Airport Hotel, Los An
geles, Calif. 

lllrfhtl 
\ Mlal\on \-1\storv on 

C\ass c Video cassette 
Home 9 95 

only $7 • 
112\llllllll) 

l)l)l()ll'l111 .. S 

Honoring lwo great alrcraf1s. Award 
winning programs. From raw action In 
the cockpll ot tlghllng Spilflres to a love 
story of aviation's "grand old lady", the 
ageless DC-3. Choice of Beta or VHS, 
two hours of high adventure . 
SPITFIRE - starring Leslie Howard and 
the RAF over England's skies. The stirring 
story of R. J. Mitchell and the birth ot a 
great fighter plane. 
SENTIMENTAL JOURNEY - Starring 
Jimmy Stewart as a high time pilot reliv
ing memories with an old love. lhe 
veneroble DC-3 ... and a halr,ratslng 
flight into their past. 
ORDER TOLL-FREE ON OUR HOTLINE 

(800) 854-0561, ext. 925 
in Calif. (800} 432-7257, ext. 925 

U.S. and Canada, add $2.50 shipping. Olher lorol,Jn 01dtrs, 
add $3.50 CA res. add 6% Salt1 Tax. SPECIFY BETA or 
VHS. Vm & Masler • l11tl. no , & exp. dale. 

Send to: FEROE GROFE FILMS, Dept. N. 
702 Washington SI ., Sle 168, Marina del Rey, CA 90291 

MILITARY COST 
HANDBOOK 

1982 
THIRD EDITION 

The most complete, pocket-sized , 
Military Cost Handbook available. 
Includes the averaqe unit procure
ment costs for: 
• Aircraft, Missiles, Ships. 
• Tracked Combat Vehicles. 
• RPV/Drones. 
• Electronic Equipment (Radar, 

Sonar, Optical, etc.) 
• Support Equipment (Vehi• 

cles, Training Devices). 
• Ordnance (Guns, Torpedoes). 
In addition, we have included the 
physical and technical character
istics of the major weapon sys
tems as well as data concerning 
Military Pay. Force Structure and 
Manpower. 
To order your copy , send prepaid 
$15.00 (includes postage and han
dling) $20.00 for all other countries 
to: 

DATA SEARCH 
ASSOCIATES 

PUBLICATIONS 
P.O. Box 8361 

Fountain Valley, CA 92708 
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Given that the Warsaw Pact has a sizable advantage in conventional forces, the USSR 
is continuing to build its atomic arsenal, and that the NATO defense system has 
serious drawbacks, there doesn't seem to be an alternative at this stage to .. . 

Retaining the First-Use 
Nuclear Option 

AS I write this, the Royal Navy is 
approaching the Falkland Islands 

and a confrontation with Argentina. Her 
Majesty's ships have covered the 8,000 
miles from Portsmouth more swiftly than 
Admiral Nelson would have done, but 
not by all that much. There is a "High 
Noon" quality about it all, a throwback 
to anoth~r time: the Brits moving south 
at a measured twelve knots, the Argen
tines lying in wait, and the rest of us 
nervously watching, for this is a dan
gerous business. 

It comes during a very modern dis
pute of a different nature, one having to 
do with nuclear weapons and whether 
or not the safety of the world requires a 
unilateral freeze. There is not much log
ic in that proposal, but it does have a 
powerful appeal. Logic is not easily ap
plied in any discussion of nuclear 
weapons. 

There is, for instance, an article in the 
spring issue of Foreign Affairs . Its au
thors-Robert McNamara, George 
Kennan, McGeorge Bundy, and Gerard 
Smith-are, by reputation, highly intel
ligent and logical. They have indisput
able credentials as experts in national 
affairs, and few people should know 
more than they about NATO. Yet, in ad
vocating a no-first-use policy for NATO, 
they have produced an article that will 
almost certainly aid the growing move
ment against the modernization of nu
clear weapons in NATO. 

In all fairness, this was not their 
stated intention. They wished, in writing 
this essay, to point out the folly of nu
clear warfare in Central Europe and the 
consequent need of a greater expendi
ture for, and rel jance on, conventional 
forces. 

To the extent that the authors can 
make no sense of a nuclear battlefield 
in Central Europe, or anywhere else, I 
am in agreement. Nothing is more in-
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sane than a concept that contemplates 
the use of these awful things for tactical 
advantage. Nevertheless, facts are 
tacts, and the Warsaw Pact, by any 
yardstick you wish to use, has a sizable 
advantage in conventional forces. 

The equalizer in the early NATO days 
was American nuclear superiority. 
Then , as the USSR pulled even, the con
cept shifted to flexible response, a 
strategy that cal Is for the use of nuclear 
weapons when they are needed to 
stave off defeat. This strategy was con
ceived by Robert McNamara and ac
cepted with reluctance by the Al I iance, 
after five years of debate, for there was a 
suspicion that flexible response meant 
the United States was beginning to 
cross its fingers on its European de
fense commitment. 

At any rate, flexible response does 
leave a certa in mystique in NATO's 
strategy, even a note of irrationality. It 
the Soviets attack and the situation be
comes desperate, says this strategy, 
NATO may lob a few nukes the Soviets' 
way. It is not a concept that should be 
examined too closely. Its persuasive
ness lies in the fact that NATO has the 
weapons, is clearly a defensive al
liance without aggressive intent. and 
might act irrationally-that is to say, 
with nuclear weapons-if backed into a 
corner. 

As we have noted, the Foreign Affairs 
article puts forward the need tor greater 
concentration on conventional forces 
This is an unarguable proposition as an 
abstraction, but there is more to it than 
that. NATO is still, after all these years, 
just a loose collection of national forces 
which may join together under unified 
command if there is ever a crisis se
rious enough and if agreement between 
the nations can be reached . It has never 
happened thus far, nor has there been 
any serious attempt to rationalize the 

roles and missions of these forces, or 
even standardize their organizations. 
As basic an issue as war reserve supply 
levels has never been seriously ad
dressed. A NATO mobilization, thus, 
would require a period of sorting out. 

The reason the Alliance has shuffled 
along for so many years with its almost 
unworkable rule of unanimity, its pon
derous and politically sensitive alert 
system, and the tight national holds on 
military forces is for the same reason 
there is any alliance at all: a belief that 
the United States has both the power 
and the resolve to keep the Soviets on 
their side of the fence. 

This does not seem to be the time to 
propose that NATO renounce its first
use option in favor of strengthened con
ventional forces, however appealing 
that idea may be. There is already more 
than enough opposition, both in Europe 
and here at home, to nuclear weapons 
despite clear evidence the Soviets are 
increasing their arsenal. The danger of 
nuclear blackmail and a resultant Euro
pean capitulation is far greater, in my 
judgment, than that of a nuclear war, 
especially if NATO becomes too open 
and rational in its nuclear strategy. 

Meanwhile, the strengthening of 
NATO's conventional forces should re
main a primary, it thus far unattainable, 
objective. As a first item for study, how
ever, I would suggest to Messrs. Mc
Namara, Bundy, Kennan, and Smith the 
ponderous agglomeration of NATO it
self. Until the present forces committed 
to the Alliance are more closely tied 
together, the command apparatus more 
routinely exercised,· and national pre
rogatives give way more readily to the 
good of the whole, there is nothing 
much to be gained by greater conven
tional strength. Pending that happy day, 
NATO had better keep a touch of unpre
dictability in its nuclear behavior. ■ 
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The Air Force 
Association and 

United Benefit 
Life Insurance 

Company of Oma
ha, Nebraska are 

pleased and proud to 
inform you of the 

seventh . . . and most 
comprehensive ... benefit 

increase for AFA Group 
Life Insurance since the 

program was instituted in 
1961 . All of these increases 

have been provided at no in
crease in the basic premium 

cost. At the same time eligibility 
has been extended to age 65. 

Record Dividend Payment, tool 

In addition to record benefit increases, 
AFA is also pleased to announce a divi

dend payment of 30%, the highest ever 
made. This annual dividend payment, which 

amounts to 30% of the premium paid for 
coverage during 1981, is payable to all cur

rent policyholders on June 15, 1982. It also 
reduces the net cost of AFA insurance to the 

lowest amount in the history of this program. 

You'll find complete details-and an appli
cation on the next two pages. Apply now, 

for this superb coverage. -----► ► 

CURRENT POLICYHOLDERS PLEASE NOTE: 

An endorsement to your existing Certificate of Insurance reflecting 
these changes will be sent to you with your 1981 dividend check on 

June 15, 1982. 



NEW, RECORD BENEF/71 
CURRENT BENEFIT TABLES 

Including Substantial Benefit Increases for Policyholders Under Age 65 
( effective May 31 , 1982) 

Member's Attained Age 

STANDARD 
Pr~mium: $10 per month 

Basic Benefit* 

HIGH OPTION 
Premium: $15 per month 

Basic Benefit* 

HIGH OPTION PLUS PLAN 
Premium: $20 per month 

Basic Benefit* 

Former Coverage New Coverage Former Coverage New Coverage Former Coverage New Coverage 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 

$85.000 $100,000 $127,500 $150,000 $170,000 
170,000 
130,000 
100,000 

$200,000 
190,000 
140,000 
110,000 

85,000 95,000 127,500 142;500 
65,000 70,000 97,500 105,000 
50,000 55,000 75,000 82,500 
35,000 37,500 52,500 56,250 70,000 

40,000 
25,000 
20,000 
15,000 

75,000 
45,000 
30,000 
22,000 
16,000 

20,000 22,500 30,000 33,750 
12,500 15,000 18,750 22,500 
10,000 11,000 15,000 16,500 
7,500 8,000 11,250 12,000 
4,000 4;000 6,000 6,000 8,000 

5,000 
8,000 
5,000 2,500 2,500 3,750 3,750 

AVIATION DEATH BENEFIT* (for pilots and crew members) 

Non-war related: Ages 20-34-Payment of½ the scheduled beneflt. (Applies to Standard, High OptJon and High Option Plus Plans) 
Ages 35-7 4-Payment of the full scheduled benefit. (Applies to Standard, High Option and High Option Plus Plans) 

War related: $15,000 $22,500 $30,000 

EXTRA ACCIDENTAL DEATH BENEFIT** $12,500 

*AVIATION DEATH QENEFIT; The coverage 111ovlded under the Aviatlon Death Benefll 
ts paid for death whfGll ls caused bv ,an av atron. accident 1n which the Insured ts 
sel'IID.ll as pilot or crew mernbe1 of ltle alrorart lnvoiveo. Under this condition, the 
Aviat ion Oea!l) 6etieflt ls paid In Hau or all Otha( b~nellts OI this coverage, 
Furthermore, the non-war relaled benelll WIii b-e pa(d In all t&;ses where the dea\h doe~ 

OTHER IMPORTANT BENEFITS 
COVERAGE YOU CAN KEEP. Provided you apply for coverage under age 65 (See 
"ELIGIBILITY") your insurance may be letalned 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 limitation. 
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. AF A'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 pr,ogram was initiated in 1961, and 
basic coverage has been increased on seven separate occasions. 

ADDITIONAL INFORMATION 
Effective Date of Your Coverage. All certificates are dated and take effect on the last 
day of the month in which your application 1or coverage Is approved, and coverage runs 
concurrently with AFA membership. AFA Group Lile Insurance is written In conformity 
with the insurance regulations of the State or 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 Life Insurance: Benelils for suicide or death from injuries Intentionally 
self-Inflicted while sane or Insane will not be effective until your coverage has been in 
JQrce for 12 months. 
The Accidental Death Benefit and Aviation Death Benefit shall not be effective if death 
re$tJ lts: (1) From injuries intentionally sel!-infllcted wlllle sane or ipsane, or (2) From 
injuries sustained while committing a felony, or (3) Either directly or indirectly from 
bodily or menial Infirmity, poisoning or asphyxiation from carbon monoxide, or (4) Ourlng 
any period a member's coverage is being continued under t11e 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. 

$15,000 $17,500 

not result from war or act of war, whether declared or undeclared. 

**EXTRA ACCIDEtHAL DEATK BENEFIT: fn 111a event or,an acef<fen_tel tleath oec,urirng 
within 13 weeks o! the accident, these AFA olans pay an addllIonal ltmip sum benellt 
as shown in the tables, except as noted under AVIA1I0N DEATH BENEAT a1J9v~. 

ELIGIBILITY 
All members of the Air Force Association are eligible to apply for this coverage provided 
they are under age 65 at the time application for coverage is made. 
*Because of certain restrictions on the issuance of group insurance coverage, applications 

for coverage under the group program cannot be accepted from non-active duty personnel 
res ioing in New York. 

Member's 
Attained Age 

20-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-75 

OPTIONAL FAMILY COVERAGE 
PREMIUM: $2 .50 per month 

Life Insurance 
Coverage for Spouse 

$20,000.00 
15,000.00 
10,000.00 

7,000.00 
5,000.00 
3,000.00 
2,000.00 
1,000.00 

Life Insurance 
Coverage 

for each child* 
$4,000.00 

4,000.00 
4,000,00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 

•Chlldreo under six monlhs are provided with $250 coverage once they are 15 days old and 
dlSQtlarged from the hospital. . .. _ 
Upoo -a ttaining age 21 , and uwn s~binlsslon or salls/aotll/\: p~1oehce of insurabilily, insured 
dependent t hlldreo may reJ)lace lhls S4,000 group covorago (In most states) wilh a $10,000 
permanent individual Ille lnsuranl!ll poJlcy with guaran1eed purchase, options. 

Please Retain This Medical Bureau Prenollflcatlon For Your Records 
lnlormatlon regarding yaur insurabllity wlfl be treated as conllden1lal. United Benefit Lile 
Insurance Company may, however, make a brief report thereon 10 !he Medical lnlormatloo 
Bureau, a nonpron1 membershir:> organlzauon of me Insurance companies, which operates an 
Information e~change on behalf of Its members. If voii apply to another bureau member 
company lor Illa or heallh Insurance coverage, or a claim for benelits rs submitted 10 such a 
company, the Bureau, upon request, will supply such c{lmpany with the Information In its flto. 

Upon receipt 01 a requesI rrom you, the Bureau wlll arrange disclosure or any Information It 
may have In your me. (Medical lnlorrnauon wttl be disclosed only to yourattendlno physician,) 
If you question the accuracy of inlormation In the Bureau's Ille, you may contact the Bureau 
and seek a cmrection in accordance with the procedures set forth In ltie federal Fair Cred.lt 
Reportln~ Act. The address of the Bureau's Information □Hice Is P.O. Box 105, Essex 
SIa1Ion, oston Mass. 02112.-Phone (617) 426-3660. 

Unite Benerlt Life Insurance Company may also release Inrorrna1Ion In Its Ille to other Ille 
Insurance companies to whom you inay apply for Ille or health Insurance, or to whom a claim 
lor benefits may be submitted, 



fOW AVAILABLE 
APPLICATION FOR , 

AFA GROUP LIFE INSURANCE 

( 30% Dividend-1981 ) 

United~ 
ef()milhil V 

Group Policy GLG-2625 
United Bener.1 LIie lnS11ra~c:e Company 

~ome Office Omena Nebras•& 

Full name of member - ---- -------- ------------------------
Rank Last First Middle 

Address --- ------------ ----::c:--------------------- ,----------
Number and Street Cily State ZIP Code 

Date of birth Height 

Mo. Day Yr. 

This insurance is available only to AFA members 

□ I enclose $15 for annual AFA membership dues 
(includes subscription ($9) to AIR FORCE 
Magazine). 

□ I am an AFA member. 

Please indicate below the Mode of Payment 
and the Plan you elect : Standard Plan 
Mode of Payment Member And 
Monlhly government allotment (only for Member Only Dependents 
mili tary persormel) . I enclose 2 month's □ $ 10.00 □ $ 12 50 
premiu m to cov.er the necess~ry 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 . 

D $ 30.00 
D $ 60.00 
D $120 .00 

D $ 37.50 
D $ 75 00 
D $150.00 

Weight Social Security Number 

Name and relationship of primary beneficiary 

Name and relationship of contingent beneficiary 

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 
o $105.00 
D $210.00 

Dates of Birth 

High Option PLUS Plan 

Member Only 
D $ 20.00 

D $ 60 .00 
D $120.00 
D $240.00 

Member And 
Dependents 
D $ 22.50 

D $ 67 ,50 
D $135.00 
D $270.00 

Names of Dell!endents To Be Insured Relationship to Member Mo. Day Yr. Height 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 D No D 

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 United Benefit Life Insurance Company for insurance under the group plan issued to the First National Bank of Minneapohsas.Trustee of the Air 
Force Association Group Insurance Trust. Information in this application , a copy of which shall be attached to and made a part of my certificate when issued, 
is given to obtain the plan requested and is true and complete to the best of my knowledge and belief. I agree that no insurance will be eltective untll a 
certificate has been issued and the initial premium paid. 

I hereby authorize any licensed phys clan . medical praotmoner. hospital , cl inic or other medical or m~dically reHiled raciHty. Insurance comp.any. the Medical 
lnlormalion Bureau or other organization , institution or person. that has any records or knowledge of me or my heal th, to give to the United Bene!il Life 
Insurance Comp~yany such information . A photographic copy oli hls authorization shall·be as v~lid as the orig1nal. I hereby acknowledge mat I have a 
copy of the Medlcal Information Bureau 's prenotiflcatlon information. 

Date _ _____________ 19 ~ -
Member's Signature 

Application must be accompanied by a check or money order. Send remittance to : 
FORM 3767GL App REV 10-79 Insurance Division, AFA, 1750 Pennsylvania Avenue, NW, Washington, D. C. 20006 

6/82 
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Electronic warfare systems are now 
more tactical and practical ... 



Two good reasons for the F·15 Eagle: 
Half the world is always in darkness. 

And 40°/o is covered by clouds. 
Clouds or darkness engulf most nations 70% 

of the time. When such conditions prevail, "day 
fighter" aircraft are little more than ceremonial 
cannon, their diminutive airframes limiting their 
radar size, their heat-seeking missile firepower 
''blinded" by moisture-laden skies. 

To survive and win, you must be ready to fight 
on terms the adversary will choose. That's why the 
F-15 Eagle was designed so that it doesn't have 
to pick its day to fight-why it's been given longer 
range-why it can go where it is needed when it is 
needed. Day or night. Good weather or bad. 

The F-1 S's attack radar system gives the pilot 
long-range "eyes" to acquire, identify, track and 
fire on hostile targets in the air or on the ground 
long before the Eagle is detected and challenged. 
Visual displays, combined with the inertial navi
gation system and a digital computer, help the 
pilot plan his attack. All necessary target data, 
the status of weapons systems and firing cues for 
precision weapons delivery are provided on both 
his windscreen and cockpit displays. 

The F-15 Eagle. Day or night, in all kinds of 
weather, it's the complete air force. 

F-15Eagle 
NICDONNELL 

DOUGLAS 

., 


