


For decades drone control y tems were patched and 
bandaidcd and kept 0ying by adding bits and pieces of 
new electronic hardware . But never a complete new 
look at the problem as a whole using advanced state
of-the-art technology . .. until the Integrated Target 
Control System (ITCS). 

Now the New ITCS does it all 
for the Three Services. 

Newest of all are two airborne subsystem packages 
-flying now-which allow you lo plug in only the func
tions needed to suit the situation of the moment in a 
moment. Or you can choose a hardwired airborne unit 
for very sophi ti ated operational requirements. Either 
way lln.: cost of ownership is low since you only pay for 
the airborne control functions you need to meet the 
simplest or the most complex tri-service requirements. 

ITCS offers a system with over 70% subassembly 
commonality and it can control any target drone in 
inventory on any mission. And all control station. -
whether designed for a large land in tal lation ship
board use, mobile, or airborne - are human engineered 
the same way, so a controller who knows one can 
use all. 

ITCS is the system with uncommon commonality 
from Motorola. For further information write: Drone 
Electronics Group, MD 2099 Motorola Government 
Electronics Division, 8201 E. McDowell Road, Scotts
dale, AZ 85257, or call (602) 949-3537. 

@/!!9!o!f!;'!,,~~~ 
New drone suh~r.stems cut costs-meet 

individual needs of Army, Navy, and Air Force. 
ITCS airborne subsystem flies standard Firebee I and II drones ... to fly high performance PQM-102 and QF-86 droned aircraft 

you simply plug in two new 
boards and replace another. 
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AN EDITORIAL 

The oaaoanina Shadows 01 Dltanta 
By John L. Frisbee 

EXECUTIVE EDITOR, AIR FORCE MAGAZINE 

0 NLY a year ago, when detente was just beginning 
to Jose its seductive allure for all but the dewiest

eyed AIR FORCE Magazine, in an editorial called "The 
Shadows of Detente,' discussed some striking dispari
ties between the expectations of detentes nncritical 
supporters and the reality of Soviet actions. 

In the intervening twelve months the shadows have 
deepened beyond our most pessimistic expectations. 
Readers of this magazine should be weJI acquainted 
with the main events of tJ1e past year that have marked 
the decl ine of detente. Only a brief review is needed. 

• L~s than a week after our October 1973 issue 
came off tJ1e press, Egypt launched the Yorn Kippur 
War. It now is beyond dispute that the USSR knew 
of and approved tJie attack. Contrary to the Summit 
Agreements of 1972 and 1973, the USSR failed to 
inform the US of the coming attack and abrogated its 
pledge to work for a peaceful settlement of the Middle 
East problem. It also is known that for several montJis 
before the war, ilie USSR had urged the Arab oil 
producers to use oil as a political weapon against the 
US and our allies. They pressed the Arabs to national
ize foreign oil holdings, applauded and cooperated in 
the oiJ embargo of October 17, 1973, and counseled 
against lifting it in March 1974. 

• Former President Nixon, still touting detente as 
the threshold to a generation of peace had hoped to 
return from this summer's Summit Conference at Mos
cow with a SALT II agreement on ilie limitation of 
offensive nuclear arms. The Kremlin's total Jack of 
interest in any agreement that would curtail its drive 
for nuclear superiority blasted iliat hope. 

• Throughout the SALT II negotiations the USSR 
was going ahead with accelerated development of twelve 
more new ICBMs in addition to ilie SSX-16 through 
-19 that Secretary of Defense James R. Schlesinger had 
revealed in August 1973. 

• At Moscow iliis past summer, Messrs. Nixon and 
Brezhnev reaffirmed the adherence of both countries 
to the 1971 Four Power Agreement on Berlin, which 
guaranteed free access to ilie city for all West Germans. 
The words were hardly out before East Germany, surely 
with Moscow's blessing, began once more, on July 30, 
the dangerous game of interfering with traffic into 
Berlin. 

What, then, is detente in Soviet eyes? It is a device 
to prevent nuclear war while the USSR achieves stra
tegic superiority, intensifies ideological warfare, con
tinues to support so-called "wars of national liberation," 
and promotes the export of US technology to the USSR 
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in exchange for raw materials-or promises. This i \ 
not conjecture on our part. It has all been said publicly\ 
through Soviet news media. 

Raymond Aron, the distinguished French historian 
and strategist, summed up detente this way: I 

In the Kremlin's view, detente is the right of the l 
West not to be killed, provided we consent to die. 

Against this realistic appraisal, it is encouraging to I 
hear President Gerald Ford, Secretary of State Henry 
Kissinger, and Secretary of Defense James Schlesinger 
all declare without qualification that America's strength 
will be second to none. But here we come to a sticking 
point. I 

The US Central Intelligence Agency, noted for its 
conservative ilireat assessments estimates that in abso
lute terms the USSR is now spending more on its mY i• 
tary forces than is the US. CIA Director William ColB. 
has told Congress that Soviet military spending is in
creasing at a rate of five percent (or about $4.5 billion) 
a year. • (Other intelligence agencies believe ilie increase 
is closer to seven percent a year.) But if Congress bas 
its way, ilie FY '75 US defense budget will be about 
$5 billion less than last year, in terms of purchasing 
power. 

When one also remembers that only about twenty
five percent of Soviet military funding goes to personnel 
costs, compared to fifty-five percent of the US defense 
budget, it doesn't take a mathematical genius to figure 
out which side has more to spend on R&D and weap
ons procurement. Or which side is likely to end up i 
second place. 

President Ford wants to work for "a positive an 
peaceful relationship" with the USSR. No Administra 
tion could do less, but whether that goal can be reache 
on terms acceptable to the US remains an open que: 
tion. One thing is certain. It cannot even be approache 
unless the US has the political leverage provided by 
military posture that is, in fact, second to none. Mai 
taining-many would say "regaining"-that posture w 
not come cheap or easy. A lot more public supp 
will be needed. 

We urge the President to give the country a full a 
counting of conflicting US and Soviet objectives, 
of the power balance that has shifted so dramatic 
against this country. Recent events have proved th 
the American people are, as in the past, capable 
sound judgments when they have the facts. 

What we do not need is more cosmetics that o 
cover over the fundamental and probably enduri 
blemishes of detente. 
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Other planes may find this a little too slippery 
to be a runway. 

Not Hercules. It lands on wheels or, at the fli ck 
of a switch, some models even change wheels for 
skis. So it can bring equipment and suppli es to 
areas otherwise cutoff from any outs ide help . 

But Hercules' talents aren' t confined to just 
landing on ice. It also lands in jungle, sand, dirt 
and mud. Even runways as short as 2100 feet aren' t 
too short for this rugged airlifter. 

There's nothing confining about its cargo space, 
eit her. It can carry pipe 60 feet long. Cargo 
loads up to 50,000 lbs. 

And once Hercules lands, it doesn't need 
ground-handling equipment to unload. It's huge 
rear doors (9' x 10') open and a rear ramp lowers to 

-· 

the ground. So bulldozers, trucks and tractors can 
be rolled out intact and put right to work. 

Hercules' ability to land where others can't is 
only one of the reasons 34 nations have purchased 
this timeless machine. 

Whether it's asked to land on a frozen waste 
or a muddy field, makes little difference. 

To Hercules, it's just 
another runway. 

Lockheed~Georgia 
A Divi sion of Lockheed Aircraft Corporation 

Marietta, Georgia , U.S.A . 



Why our F-100 engines help make thj 
You can start with our engine's unprecedented 

durability-proved out by a 150-hour endurance 
test that was by far the most severe ever 
attempted. 

You can go on to its unmatched reliability
proved out iA twice as many test flights as the 
F-4 in a comparable time period. You can add in 

its exceptional maintainability~ and its 
remarkable 19-minute change-out time. 

The F-100's durability1 
reliability and main
tainability all 

contribute to the 
McDonnell 
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ISAF-i=-15 th~"flghter p~lot's fighter." 
)uglas F-15's superiority. But most of all, it's 
e engine's flight performance that is helping the 
15 prove it has outstanding capabilities in the 
itical areas of acceleration, speed, altitude, 
tercept, climb and maneuverability. It has set 
~rformance standards against which future 
Jhters will undoubtedly be measured. 

By developing an engine that represents a real 
breakthrough in propulsion technology, we 've • 
helped the F-15 earn its reputation as '' the fighter 
pilot's fighter." 

Pratt & Whitney Aircraft, Division of United 
Aircraft Corporation, East Hartford, Conn. 06108. 

Pratt & Whitney Aircraft O1v 1s1ON oF UNITED ,JJcRAFT coRPORATION 

Dependability that pays off on the bottom line. A® 



TWO WORDS-KUPlHE 1-Z . . 

COMBAT PROVEN. 

Its survival instinct has been 
proven in combat. 

Only 58 A-7's have been lost in 
109,500 sorties- a combat loss 
rate of .053% per 1000 missions. 

Advanced avionics make it the 
most versatile attack aircraft 
in use. 

A Doppler-Inertial-Gyrocom
passing System with 4 backuP. 
modes directs navigation whtle 
radar provides ground map, terrain 
following, terrain avoidance, 
beacon mode and target ranging. 
The pilot is free to concentrate 
on the action. 

The A-7 guarantees 10 mil 
accuracy. 

That's a 2-to-1 improvement 
over first generation automatic 
toss delivery systems. A Head-Up 
Display and 5 computed attack 
modes permit weapons delivery 
from any direction, dive angle or 
airspeed. 

Loiter and load capabilities 
make it the most versatile support 
aircraft available. 

Originally intended for close 
support and interdiction, the A-7 
has also flown escort plus search 
and rescue missions with dis
tinction. And its effective in both 
day and night operations. 

Single point servicing minimizes 
turnaround time, 

Waist-high access and built-in 
self-test eliminate the need for 
complex ground equipment. 

The A-7 neutralizes targets in 
1/3 the usual number of sordes. 

It makes the A-7 the most 
accurate and cost-effective tactical 
air weapon system in the world. 

@VOUGHT 
R SYSTEMS DIVISION 

LTV AEROSPAOfZ CORPORATION 

I 
I 
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Nuclear Strategy 
Gentlemen: I read with ihterest your 
suggestions on "Rethinking Nuclear 

'

Strategy," in your August 1974 issue. 
You are to be commended for your 
frequent discussions of strategic is-
sues of th is kind, which go beyond 
and beneath the usual hardware 
and personnel questions. 

However, I suggest that the sub
stance of the strategy thrown out 
for discussion by your editors should 
be rejected. These are my reasons: 

First: It is not at all certain, or 
even probable, that we would not 
be able to prevail over the Soviets 
in a Middle East nonnuclear con
frontation. The fact that "the USSR 
outnumbers the US by at least a 
million troops, very li_kely by closer 
to two million," on which you base 
your assumption of US nonnuclear 
inferiority, is not relevant. The So
viets need to keep large numbers of 
troops in Eastern Europe at all 
times to ensure the subjugation of 
their satellites; additional large num
bers are needed on the Chinese 
border. In any case, the number of 
troops either side would put into a 
Middle East conflict would be only 
a small percentage of their respec
tive total forces. More important 
than total force size is the effective
ness of the force we could bring to 
bear and the speed with which we 
could do it. In th is regard, I am 
particularly concerned that we must 
quickly deploy large numbers of 
high-performance, lightweight fight-
3rs for both the Navy and the Air 
=orce. 

Second: If the Soviet Union were, 
ts you suggest, to " seize control 
if Middle East oil" in order " to 
,ring the industrialized European 
ations and Japan to heel, " I find 

difficult to understand your as
umption that we would not have 
1e active support of our European 

1
llies and use of their bases. We 
hould not confuse this situation-
91 which it would be in their interest 
:, work with us-with the October 
}ar, in which it was in their interest 
'ot to ruffle the Arabs. 

Third, and most important : In my 
iew, your suggested strategy thrusts 
1 precisely the opposite di rection 
om that in which we should go. It 
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would charge headlong across the 
two firebreaks which are all that 
have saved the world from nuclear 
cataclysm for twenty years. It would 
quickly and deliberately convert a 
nonnuclear conflict into a nuclear 
conflict. Even worse, it would 
quickly and deliberately convert a 
conflict confined to remote areas 
into one in wh ich the US itself 
would receive a nuclear attack. 

At the very least, American assets 
and civilian lives would be lost in 
sign ificant numbers. With each side 
determined that it not be the one 
to wreak the lesser destruction 
upon the other, and with escalation 
to full nuclear war only a question 
of degree rather than of kind, the 
probability of avoiding national an
nihilation would be small. 

In summary, I cannot imagine a 
strategy less compatible with na
tional security than that of escala
tion to a US-Soviet nuclear ex
change under less than the most 
dire circumstances. 

Robert L. Leggett 
Member of Congress 
House of Representatives 
Wash ington, D. C. 

Gentlemen: I read with keen inter
est your article of August 1974 on 
" Rethinking Nuclear Strategy. " 

This article argued that highly ac
curate nuclear weapons might make 
possible the development 0f a strat
egy that departs from Mutual As
sured Destruction (MAD) . The new 
strategy could enable a nuclear 
power to exert pressure on an op
ponent by threatening limited nu
clear strikes against such targets as 
steel mills and hydroelectric dams 
rather than by threatening to attack 
population and urban centers on a 
mass basis, as would be the case in 
MAD. 

The artic le also suggested that 
the Soviets might consider using 
such a strategy against the United 
States. This is a possibi li ty that de
serves careful consideration. 

Soviet leaders continue to im
prove their nuclear forces, and it is 
prudent to assume that they wi ll 
obtain the technical capability to 
produce weapon systems of suffi
cient accuracy to implement the 

kind of strategy described in your 
article. 

No one can predict with certainty 
regarding a nation's future course 
of actions. We do not and cannot 
determine their intentions. We can, 
however, assess thei r capabilities 
and their potentials. The capability 
to implement this type of nuclear 
strategy would pose grave and radi
cally different problems for our na
tional leaders and decision makers. 

We cannot hold back the tech
nology which will permit the Soviets 
to develop weapons of the kind re
quired to implement this strategy. 
We might, however, be able to cope 
with this type of strategy and con
front them with options designed 
to persuade them to settle the is
sues by negotiation. 

One way to prepare for this strat
egy is to begin th inking about and 
examining the problems it could 
pose for all aspects of national de
fense, including not only its impact 
on our mi litary establishment and 
defense strategy, but also on our 
diplomatic strategy, our economic 
posture, and the preparedness ef
forts of our civil establ ishment. 

You are to be commended for 
publishing this article, which I hope 
will stimulate ser ious discussion of 
the issues involved and a thorough 
rethinking of strategic nuclear 
strategy. 

Daniel J. Cronin 
Assistant Di rector for Conflict 

Preparedness 
General Services Administration 
Washington , D. C. 

Army Also Participated 
Gentlemen: I read Lieutenant Gen
eral Schultz's " USAF Conquest of 
Space" and Major General Moore's 
" No Hiding Place in Space'' in your 
August issue with a great deal of 
interest. 

Without detracting from the 
USAF's tremendous accomplish
ments, I find it incredible that in 
both of these articles, which touch 
on the origins and developments of 
our missile and air defense pro
grams, there is on ly one passing 
mention of the Navy and absolutely 
nothing about the Army. In fact, 
General Schultz's reference to Ex-
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plorer I and Jupiter imply that the 
Air Force was responsible. 

How amazing selective percep-
tion ca'n be. 

Lt. Col. Paul B. Parham 
Chief, Public Affairs 
Hq. Sixth United States Army 
Presidio of San Francisco, Calif. 

Statement of Support 
Gentlemen: On behalf of the Na
tional Committee for Employer Sup
port of the Guard and Reserve, I 
extend my sincere appreciation to 
you for carrying f p. 88) the photo
graph of Sens. Barry M. Goldwater 
(R-Ariz.) , and William Proxmire 
(D-Wis.). in the August 1974 issue 
of AIR FORCE Magazine. 

It is extremely gratifying to re
ceive such support of this very im
portant and essential program. 
Through publications such as yours, 
vast reading audiences of the pub
lic are being reached. Since the 
essence of our Committee's nation
wide campaign centers on encour
aging employers-large and small , 
public and private-to sign State
ments of Support for the Guard and 
Reserve, your assistance becomes 
invaluable. 

Please extend our thanks to your 
staff as well for this boost to our 
efforts. 

J.M. Roche 
National Chairman 
National Committee for 

Employer Support of 
the Guard and Reserve 

Arlington, Va. 

Higher Pay for Physicians 
Gentlemen: Ed Gates's short article 
on the military pay system in the 
July issue points out the Important 
fact that physicians must be paid 
more than their line counterparts to 
ensure continued availability of 
medical services within the USAF. 
This extra pay recognizes a supply 
and demand situation, where most 
physicians are able to pick and 
choose between available jobs. It 
also reflects a customary civilian 
relationship where physicians are 
often among the highest paid mem
bers of their communities. Then, 
100, physicians deserve to be com
pensated for the income they gave 
up during four years of post-grad
uate medical school and additional 
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years of low-paid internship and 
specialty training. 

Incidentally, the article under
stated the monthly professional pay 
figure. It is $350, not $250. 

Capt. J. W. Christen, USAF MSC 
Chief, New England Medical 

Recruiting 
L. G. Hanscom Field, Mass. 

Roscoe's Plight 
Gentlemen: I served as a Thud bear 
(F-105 WW Electronic Warfare Offi
cer) from October 1972 to Septem
ber 1973 at Koral RTAFB. Your 
features make me feel nostal.gic for 
the old unit again. 

Recently, when I attended the 
River Rats convention in Chicago, 
I heard from my old friend Maj. Tom 
Edge, whom I knew in the 17th Wild 
Weasel Squadron at Korat, that 
" Roscoe," the traditional SEA 
fighter pilot mascot, is still living 
and carrying on as normal. I knew 
Roscoe well. Tom was saying, how
ever, that what Roscoe stands for 
is being forgotten. Roscoe can no 
longer enter the officers' club. When 
I was there Roscoe owned the club, 
if not the base. He does not have 
much time left on this green earth 
-he should be about eight years 
old now. 

An important part of fighter pilot 
spirit and history Is represented by 
the legend of Roscoe. This should 
not be forgotten, but the trend is in 
that direction now. What needs to 
be done about it? I'm really not 
sure, but I think the pilots, bears, 
and WSOs who were trained at 
Nellis would like to show that here 
is part of our tradition. Roscoe 
helped to keep our spirit up when 
times were rough. 

Maj. Rex N. Lawson, USAF 
Ottawa, Canada 

• We are certain many other ex
Thud pilots and EWOs from Korat 
share your concern for this grand 
old dog. If enough of you were to 
let the Wing Commander at Korat 
know your feel/ngs, Roscoe might 
Just be returned to his rightful place 
in Karat's social scene. Korat's APO 
is 96288, San Francisco.-THE 
EDITORS 

Story of the 55th and 398th 
Gentlemen: I am currently engaged 
in research into the 55th Fighter 
Group and the 398th Bombardment 
Group during their period of ser
vice at Nuthampstead, Hertfordshire, 
England, during World War II. 

It is my intention to write a book 

on the story of these groups ar 
am interested in all aspects of Ii 
at that time. I would appreclal 
hearing from all ranks and of ~ 
duties of any ex-members of t~ 
groups, in order to build up a doi 
sier on all the various trades th, 
existed which make it possible fc 
a group to function. 

While interested in details d 
missions flown by aircrews, I an 
also interested In the social life a 
the time. If anyone has souvenir~ 
of their stay, e.g., photos, passes, 
patches, etc., that I may borrow, I 
would be most grateful. In return I 
shall be only too pleased to send 
photos of the base as it is now, al
though, sadly, there Is little left. 

However, " The Chequers" public 
house at Anstey Village is still al
most the same as It was during the 
war, and several of the "locals" 
still have memories of the rousing I 
evenings there during those dan
gerous days. One of the items re
cently given me was the pass card 
of an ex-ARC worker in the Red 
Cross Club, in almost mint condi
tion. A treasured souvenir indeed. 

I would also like to know if there 
is a 55th Fighter Group or 398th 
Bombardment Group association. 

M. L. Osborn 
Nuthampstead Airfield 

Research Society 
250 Kingsland, Harlow 
Essex CM18 6XU, England 

ER Problems 
Gentlemen: The article "Tenure: Will 
the 'Untouchables' Be Touched?", 
by Ed Gates, in your issue of June 
1974, interested me very much, 
since I was one of those snagged 
in the RIF of 1957. As in the case 
of Colonel Dougherty, I was no 
hurt in the long run, either in finan 
cial ways or in job prestige. Yet 
it was an experience of lastin~ 
traumatic effect, as I am sure it wa: 
for Colonel Dougherty and manI 
other RIFed Reservists of integrity 
intelligence, and devotion to the Al 
Force. But clearly it was the servici 
that was the real loser in thes' 
cases, and it is ultimately more in 
portant that the Air Force be pr 
tected from such errors than t 
fortunes of the individuals involve , 

The abolition of "tenure" is obvI 
ously a step in the right directio1 
Necessary attritive action shoul 
be applied equally to all, so th8 
the Air Force may be assured ~ 
retaining the best-whether Re 
ular or Reserve. All officers shoul 
be evaluated .on the same scale 
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md better means must be found to 
msure that evaluations are mean
ngful, and that discrimination based 
,n source of commission is elimi-
1ated. 

There, gentlemen, is the rub-
1ow to evaluate intelligently, and 
10w to eliminate prejudice between 
Regular and Reservist? 

In my case, my one bad ER was 
perpetrated by a gentleman who 
frankly told me that he used a 
different standard of evaluation for 

• Regulars and Reservists-for a Re
serve officer, he considered mine 
very good, so he contended. In any 
event, I am sure it marked me for 
the RIF. I derived only a little con
solation from the fact that he was 
later himself eliminated by White 
Charger. 

On the other hand, an Army regi
mental commander who happened 
to be a Reserve officer told me he 
derived considerable pleasure from 
leaning on any West Pointer who 
happened to come under his com
mand. Obviously just as wrong
headed as the gentleman who gave 
me the shaft. 

How, then, to eliminate such dis
crimination? Simply by arranging 
that the source of commission will 
not be revealed to boards set up 
to consider promotion, retention, or 
other personnel action. It can be 
done, and must be done. 

Finally, how to ensure fair and 
meaningful evaluation reports? This 
problem has been a bugaboo for all 
the services since time Immemorial, 

,ano God knows I cannot present a 
solution. I believe that adequate 
written comment should be re
quired and given more weight than 

i
the bare adjectival rating. But I 
cannot now perceive a way to 
eliminate the effect of prejudices 
or other incompe.tencies-except 
:,erhaps by some method of evalu-
3ting the evaluator. 
- I served once under Col. Ralph 
fl/. Keller, now retired and an ad
ninistrator at Stanford University. 
.ie happened also to be a Ph.D., 
'.nd was much concerned with the 
., roblems of evaluation in the Air 
·orce. He maintained that only 
valuation by one's peers (officers 
ervlng with the evaluee) would 
rove valid, and that commanders 

1hould accept such a consensus as 
ndamental in preparing their re

orts, even though not bound by it. 
I see no likelihood that Ralph 

eller's ideas can be adapted to the 
ilitary. I know, however, that the 
ir Force will continue its effort 
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to solve the problems discussed 
above, for the sake of fairness to 
individuals-and, most important, 
for the good of the service. It is this 
sort of thing that makes RIFees 
proud to have been a part of the 
US Air Force; 

Lt. Col. Edward H. Robinson, 
USAF (Ret.) 

San Diego, Calif. 

Civil Defense a Strategic Defense 
Gentlemen: I read Col. William C. 
Moore's article on "Counterforce: 
Facts and Fantasies," in your April 
1974 issue, with much interest. It 
occurs to me that in his account 
of the ways in which the Soviet 
Union, since SALT I, has gone on 
enlarging and hardening strategic 
forces, he might usefully have men
tioned civil defense-which is, after 
all, very much part of a country's 
strategic posture. 

In the Soviet Union, the Civil 
Defense program appears very sub
stantial ihdeed, involving, in theory 
at least, all the population in regu
lar activities, including simulated 
"enemy" strikes with nuclear, chem
ical, and biological weapons. Clvll 
Defense also has a regular place in 
schools' weekly timetables ; and in 
some parts of the country gas 
masks, capes, and rubber boots and 
gloves are provided for everyone. 

Berlin Airlift 

Elizabeth Young 
London, England 

Gentlemen: I have been commis
sioned by my publishers, The Read
er's Digest Press, Inc., to prepare 
a narrative account of the Berlin 
Airlift of 1948-49, and hope that 
readers might be willing to help me. 

For the historical record, I am 
anxious to make contacts with all 
those who may have participated in 
the airlift, in any capacity. 

Richard Collier 
cl o John Cushman Associates 
25 W. 43d St. 
New York, N. Y. 10036 

Operation Bodenplatte 
Gentlemen: I have been commis
sioned by a prominent London pub
lisher to write a book detailing the 
events of New Year's Day 1945, 
when nearly 1,000 German aircraft 
made surprise, low-level, coordi
nated attacks (code-named Opera
tion Bodenplatte) on Allied tactical 
airfields in Belgium, Holland, and 
northern France .. . . 

I am particularly anxious to ob
tain details of the action that took 

place over the south Belgian and 
north French sectors then de
fended by American air and ground 
units .. .. 

I would be grateful if eyewitnesses 
could contact me. Particularly use
ful would be the loan of photo
graphs, diary entries, or notes jotted 
down immediately after the attacks 
took place. I am also anxious to 
trace personnel who examined 
wrecks of German aircraft on behalf 
of Air Technical Intelligence, or 
helped interrogate the sixty-three 
Luftwaffe pilots captured on that 
day. 

Richard P. Bateson 
8, Lawford Road 
Chiswick, London, W4 3HS 
England 

To Russia With Aircraft 
Gentlemen: I am on a research 
project for the American Aviation 
Historical Society covering the de
livery of aircraft to the Soviets in 
1941-45. This project is split into 
three phases: the ALSIB Ferry Sys
tem, the Northern Convoys to Mur
mansk-Arkhangelsk, and the Per
sian Gulf deliveries. Am seeking 
contact with persons having been 
involved in delivery of A-20s and 
B-25s over the South Atlantic run 
across Africa to Basra, Iraq, and 
Abadan in Iran. 

Also, can someone tell me about 
Col. Maxwell E. Erdofy, the airport 
builder who, with Alcan Highway 
crews, ls reported to have con
structed airports in Siberia under 
Russian guards. 

The loan of photographs from 
private sources would be welcomed. 
Prompt return assured. 

Mauno A. Salo 
12752 Annette Circle 
Garden Grove, Calif. 92640 

Service Down Under 
Gentlemen: I am writing a book on 
Japanese air attacks on Australian 
territory between January 1942 and 
December 1943, and would be very 
pleased to hear from any members 
of the 49th Fighter Group and the 
380th Bombardment Group, USAAF, 
who saw active service In the Pa
cific during this period. 

Any members of any American 
Air Force unit who saw service in 
Northern Australia during this time 
are also invited to write. 

James D. Rorrison 
P. 0. Box 64 
South Brisbane 
QLD. 4101 
Australia 
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Airoower in the News 
By Claude Witze 
SENIOR EDITOR, AIR FORCE MAGAZINE 

"Slim" and "Sascha" 

Washington, D.C. , September 13 
In late August, within forty-eight hours of each other, 

Charles Augustus "Slim" Lindbergh and Alexander P. 
"Sascha" de Seversky, two giants in the formative era 
of military airpower, passed away. They were seventy
two and eighty years old, respectively. 

For those of us who grew up in th is era, It seems 
unlikely that their performances ever will be paralleled. 
De Seversky, who was born in Russia and lost a leg 
on his first combat mission in 1915, became an Ameri
can citizen and a major in our Air Corps in 1927, the 
same year Lindbergh brought aviation out of the dark 
ages with his flight to Paris. 

In 1927, I was seventeen years old , learning to think 
through typewriter keys and cutting my journali stic 
teeth as editor of the weekly Survey, student publ ica
tion at the Brooklyn Technical High School , in New 
York. This was before the days of the Blackboard 
Jungle and our secondary school education was pur
poseful, intent, and unforgettable. There were plea
sures, and one of them was an annual school excursion 
on the Hudson River Day Line to a recreation area at 
Indian Point, N. Y. The Survey staff loaded a mimeo
graph machine Into a cabin on the SS Alexander 
Hamilton and published a newspaper for the picn ickers. 

In 1927, the annual Tech outing was he ld on May 20. 
In that day's special edition of the Survey, there was a 
short Item, picked up from a shipboard radio, about a 
young man from St. Louis who had left Long Island and 
said he was flying to Paris. It was the first aviation 
story I ever wrote. I called him the Flying Fool, and 
thereby learned my first lesson about the requirement 
for nonadvocacy that should be inculcated in all news
papermen. 

In my lifetime, it was the most important "Ai rpower 
in the News" story of all , with the possible lone excep
tion of the flight of the Enola Gay over Hiroshima on 
August 6, 1945. 

I never met Charles Lindbergh, but it is hard for me 
to believe I didn 't. By the time I graduated from college 
and moved into newspaper work, the man, his accom
pllshments, and his personal tragedies, almost domi
nated the inky world of American Journalism. It was a 
black chapter for my chosen profession. Detai ls of the 
savagery need no recounting here ; the important thing 
Is the way it changed Lindbergh, and even drove him 
from the country. 

When he returned, there was no letup, but this time 
the press was less at fault than the atmosphere created 
by our frenetic debate 0ver the war in Europe. I had 
spent a large part of 1934 as an observer In Nazi Ger
many and was just as terrified by the Hitler machine 
as was Lindbergh himself. My conclusion was that we 
had to fight; it was inevitable and, for God's sake, let's 
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get on with build ing the arsenal. The Lone Eagle took 
the isolat ionist path of America Fi rst. He was sincere, 
he was patriotic , but he thought we shou ld avoid war 
at any cost. 

General Hap Arnold wrote later that Lindbergh gave 
him the most accurate picture of the Luftwaffe he re
ceived. But Lindbergh 's break with the Roosevelt Ad
ministration, under the circumstances, cou ld not be 
avoided; it was repaired quickly once w·e were in the 
war, but not In the public eye. Lindbergh made monu
mental contributions during the war, under the guise 
of a job as a technical representative of United Aircraft 
Corp. He flew fifty combat missions in the Pacific and 
showed the US Marines and AAF pilots how to get 
maximum performance out of their fighter aircraft. 
There has been no greater example of selfless service, 
no more exemplary instance of cooperation between 
US industry and the mil itary. The word complex, with 
its insinuations, was not applied. 

Sascha de Seversky was a man I did know person
ally, and I have a lively file of correspondence to prove 
it. After our first meeting, I bought a hundred shares of 

-The National Archives 

During the latter years of 
his life, Lindbergh took up 

the causes of conservation 
and environment with the 

same enthusiasm and skill 
he'd demonstrated during 

his earlier flying career. 
This photo was made in 
-1970, on a day when he 
appeared as the smiling 

guest at a luncheon in 
Washington, D. C. 

After his 1927 solo flight 
to Paris, Lindbergh, who 
had won his wings and 
his commission in the 
Army Air Corps Reserve 
at Brooks Field, Tex., 
was jumped to the rank 
of colonel. He served 
in the Pacific during I 
World War II , as a 
civilian, and flew a 
number of combat 
missions. 

- Wide World Phot I 
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stock in Seversky Aircraft Corp., as a family invest
ment; the broker thought I was either mad or had an 
nside tip. Sascha, a -colorful and impetuous genius, 

, as forced out by the people w.ho turned Seversky into 
Republic Aircraft, but they never silenced him. 

Victory Through Afr Power, his most important book, 
was published in 1942. He lobbied In Congress, wrote 
scores of articles in newspapers and magazines and 
pounded us of the press with his convictions. He de
signed the prototype of the P-47 Thunderbolt. His air
craft designs won the International Harmon Trophy 
·three times; he developed improved landing gears, the 
synchronous bombsight, flight instruments, and, as 
early as 1921 , a highly successful In-flight refueling 
technique. He held innumerable speed records. 

L 

De Seversky gav13 sage advice that was Ignored. In 
1958, close to the eve of our mistake in Vietnam, he 
wrote that th is country could not win "a limited war 
fought with tradit ional forces, regard less of whether 
conventional or nuclear weapons are used." My regret, 
as a newsman, was that we never got him on a plat
form to debate the Army's Gen. Maxwell Taylor, who 
had a different, and prevailing , opinion . 

De Seversky was a familiar figure at Air Force Asso
ciation conventions. In 1951 , AFA selected him for Its 
Arts and Letters Award. About thirty years earlier, AFA 
was not yet in existence to honor him when he helped 
Gen. Billy Mitchell prove a bomb could sink a battle
ship. 

In 1947, President Truman presented the International 
Harmon Trophy to de Sever-sky (left) for his " outstanding 
leadership, patriotism, and unselfish devotion to the 
securfty and aeronautical progress of the US." Looking 
on is Secretary of War Robert P. Patterson. 

There is a fasc inating parallel In the choices made 
by Lindbergh and de Seversky when they sought a 
domain tor their energy in the declining years. The 
Lone Eagle turned to conservation. Never in the lime
light, he Is described as passionate In his devotion to 
the cause. He traveled all over the world and displayed 
a standard of scholarship that was envied by experts 
from every country. 

His interest grew out of work in the areas of defense 
against nuclear attack. Fallout must be kept out of air
raid shelters. The techniques to do this, Sascha took 
for granted, also could be used to remove fumes and 
solids from smoking incinerators or industrial chim
neys. At Electronatom, he kept five secretaries going 
at a rush pace all day. When they went home fatigued, 
he went out to paint the town red. 

All of us have our favorite inpenetrable mysteries. 
Mine ls the fact that our democracy can produce such 
men as Lindbergh and de Seversky, from as far apart 
as Detroit and Tifl !s, and still grope in its search for 
competent social ahd political leadership. ■ 

De Seversky created a new business, Seversky Elec
tronatom Corp., to tackle the problem of air pollution. 

The wayward Press 
The obituaries of the Lone Eagle 

mad& reference to Charles Lindbergh 's 
3trong feellr:igs about the press and 
Jxplalned their orlg1ns, although that 
,ardly was necessaty. 

One of the hast obituaries was writ
en by Kenneth Crawford In the Wash
ngton Post. He related the ·occasion 
ihen an auto carrying newspaper pho
l grapher8 forced a Lindbergh oar to 
,e side of a road rn an attempt to 
·et pictures of the family's second son. 
'hat Incident helped to drive the Llnd
ergh family to Europe in search of 
ecluslon. 
The news of the depart11re was dls-

losed by Laur.en "Deac" Lyman In the 
.. ,ew York T'/mqs, In lln exclul!IVQ story 
nat Won him a Pul(tzer Prize. Lyman 
,md e. B. Allen of the New York Herald 
rlbune were among the few news-
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papermen for whom Slim Lindbergh 
had any respect. Both were aviation 
experts. 

Even In his dying, Lindbergh fn.1s
trate.d his ancient enemies-of the press. 
He achieved his ultimate privacy on 
the Island of Maul In Hawaii, where he 
was quietly and quickly laid to tesl 
without benefit of ole~gy or columnist. 
The dyln,g man hlms•elf pulled the final 
curtain, Ignoring to the end the public 
rfght to khow. 

This reporter's recellection of rhe 
Lindbergh hlstery Includes my trrst jar
ring experience with sloppy newspapllr 
work. In March of 1935, I was tele
g~aph edltei of the H_ornell Evening 
Tribune, a small dally In tl:le southern 
tler of New York State. My Wire news 
came entlrely from truncated Asso
ciated Press regional service. 

One day., minutes before deadline, 
the AP bells rang. Thar.a was a " flash" 
from the courthouse in Flemington, 
N. J. Bruno Hauptmann had been ac
quitted, AP declared, In his ·trial for 
\he murder of Charles Augustus Lind
bergh, Jr. 

The flash, of course, was wrong. AP 
corrected it, but not before I had torn 
apart my front page and sent printers 
scurrying for the biggest type In the 
shop to llan<!lle this unexpected turn 
In the news. We were able to stop only 
moments before the presses were to 
roll. 

It is an Incident macte of the stuff 
that newspapermen experience in their 
nlgtltmares. It was not mentioned In 
the Lindbergh obituaries. After all, ii 
did not involve Lindbergh. It Involved 
the falllbllily of the press. 
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Aerospace world 
By William P. Schlitz 
ASSISTANT MANAGING EDITOR, AIR FORCE MAGAZINE 

Washington, D. C., Sept. 9 
"One hour and fifty-six minutes 

-that's incredible!" was America 's 
reaction on learning that an Air 
Force SR-71 reconnaissance air
craft had set a new and sensational 
New York-to-London speed record. 

The aircraft, in the Air Force's 
inventory since 1966, has presented 
such a low public profile that few 
people outside Air Fo rce and aero
space circles had much idea what 
it looked like. The average citizen 
is also only dimly aware of the 
plane's tremendous capabilities. 

The SR-71 was designed and 
built in strict security under the 
guidance of the famed Clarence L. 
" Kelly" Johnson at the "Skunk 
Works"-Lockheed's equally fa
mous facility at Burbank, Calif. 
Generally, the aircra ft can do better 
than 2,000 mph (Mach 3) at alti
tudes in excess of 80,000 feet. It 
can survey 100,000 square miles 
in an hour. Specific capabilities re
main classified. 

The SR-71 has a two-man crew
in the case of the transatlantic 
crossing, Maj. James V. Sullivan, 
pilot, and Maj. Noel F. Widdifield, 
reconnaissance systems officer. 
Both men are in their thirties and 

are assigned to SAC's 9th Strategic 
Reconnaissance Wing, Beale AFB , 
Calif., from which the flight origi
nated. 

Upon land ing at Farnborough, 
England, both officers-still in pres
su re suits with portable oxygen 
tanks attached- put in an appear
ance before med ia representatives 
attending the in ternational air show 
being conducted there. (For a re
port on the heavily attended show 
and the SR-71 's reception, see p. 
29. For details Qf the SR-71 and 
the earlier, rela ted YF-12, see pp. 
51-54, August '74 issue, "Jane's 
Supplement.") It marked the first 
time that the ai rcraft had been on 
public display outside the US. 

Said an Air Force official of the 
3,490-mile flight: "If it hadn't been 
for the aerial refueling, we could 
have trimmed that record time fur
ther. The SA-71 has always had 
it, but until now just didn't flaunt it. " 

* In another flight to Great Britain , 
on August 26, a McDonnell Doug
las F-15 Eagle hopped nonstop and 
without aerial refuel ing from Loring 
AFB, Me., to RAF Bentwaters
about 3,000 miles. 

News, Views 
& Comments. 

I 

The demonstration of global de
ployment capability was made pos
sible by new fuel pallets called Fast 
Packs, which provided the F-1 5 
with 10,000 extra pounds of fuel 
and doubled the ai rcraft's usual 
ferry range. 

The plane, actually a TF-15 two
seat version of USAF's latest com
bat aircraft, was flown by Col. Wen
dell Shawler, Vice Commander of 
the 4950th Test Wing (ASD), and 
Irving L. Burrows, Chief Test Pilot 
for McDonnell Aircraft Co. 

The low-drag pallets. also devel
oped by McDonnell Douglas, nest 
along the side of the fuselage in 
the wing root area. They cap take 
the same load and speed stresses 
as the basic aircraft , the company 
said. 

Besides extending range, the 
company sees other uses for the 
pallets. For example, they might 
contain cameras and sensor equip
ment for a recce role, or other 
electronic gear for SAM suppres
sion. 

The pallets, according to Mc- , 
Donnell Douglas, can be attached 
and removed in about fifteen min-
utes. 

As with the SR-71, the F-15 fol-I 

I 

With aerial refueling, the Air rorce's high- and fast
flying SR-71 reconnaissance aircraft is limited in range 
only by the endurance of its two-man crew. Here, a KC-135 
Stratotanker passes fuel lo an SR-71 , a plane that can 
survey 100,0Q0 square miles in an hour (see above) . 

Following the historic flight, SR-71 pilot Maj. James V. 
Sulllvan talks on transa'tlantlc phone with President 
Ford as Maj. Noel F. Wlddifield looks on. At right is 
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Sen. John Tower (R-Tex). At press time, other SR-71 crew
men planned a return record-setter to Los Angeles. 
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In September, President Ford welcomed planners of next year's Joint 
US/ USSR space rendezvous. From left , Ma/. Gen. Vladimir Sh.ataloy, Valeri 
Kubasov, Col. Alexei Leonov, Ambassador Anatoly Dobrynin, the President , 
Brig. Gen. Thomas Stafford, NASA Deputy Director Georg!:/ M. Low, 
Donald Slayton, and Vance Brand. 

lowed its extraordinary flight with 
a visit to the Farnborough Air Show 
in England. Next scheduled stop: 
Aamstein AB, Germany, to acquaint 
USAFE personnel with the F-15 and 
Fast Pack possibilities. 

* The Soviet Union experienced 
yet another apparent failure in its 
manned space program. Late in 
August, a rendezvous between the 
orbiting Salyut-3 space station and 
Soyuz-15 was terminated abruptly 
when docking maneuvers appar
ently failed . 

·1 The Soyuz-15, manned by two 
Soviet Air Force cosmonauts on 
_their first - space mission, subse-

Two Northrop F-SE 
Tiger II fighters prepare 
to depart Edwards AFB, 

Calif., for Switzerland. 
rhe aircraft will undergo 

extensive evaluation 
as the final choice to 

I modernize the Swiss 
i Air Force. The Swiss 
1
1fe expected to propose 
• the purchase of up to 

ninety Tiger /Is once 
the evaluation has been 

concluded, probably 
by year's end. 
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quently ach ieved reentry and re
turned to earth August 29 "under 
difficult meteorological conditions" 
and at night. 

Space ·experts believe that the 
hasty set-down was dictated by 
waning electrical • battery power, 
necessary for major systems op~ 
eration. 

* Congress has reconvened after 
its Labor Day recess, and one of 
the first items on the calendar is 
a House-Senate conference on the 
Fiscal '75 Defense Department ap
propriations bill. 

Before going on leave, the Sen~ 
ate voted, 86 to 5, for funding of 

about $82 billion , down $5 billion 
from the Administration requestand 
$1 billion from what the House had 
approved. • 

There were efforts on the Senate 
floor to chop the bill further, but 
they wer~ beaten off. • 

Sen. John L. McClellan (D-Ark:), 
Chairman of the Appropriations 
Committee, fought hard for the fig
ures approved in his committee re
port. For example, Sen. Thomas F. 
Eagleton (D-Mo.), tried to reduce 
funding by · another billion and Won 
from Mr. McClellan the · charge that 
he was "irresponsible" and using 
a "meat-axe approach." 

The outlook is that there will be 
the usual compromises. The stand 
of the Ford Administration does not 
differ much from that of the Nixon 
Administration on the requirement 
tor adequate national security. • 

* The first prototype of the new 
swing-wing MRCA (Multi-Role Com
bat Aircraft) was flown for the first 
time in mid-August at Manching 
in southern Germany. • 

The aircraft Wc'!S designed and 
built by Panavia, an Anglo/German/ 
Italian company consisting of Brit
ish Aircraft Corp., Messerschmltt
Bolkow-Blohm, and Aeritalia. It is 
the first of a planned nine proto
types and six pre-series aircraft. 
Two are scheduled to fly in Britain 
by year's end. 

Set to enter service by the late 
1970s, some 800 MACAs are pro
grammed for the RAF, the German 
and Italian Air Forces, and the Ger
man Navy. The aircraft's e[lgine
the RB199-34R-is a three-spool 
turbofan built by Turbo-Union, also 
a tri-national company made up of 
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Aerospace world 

Rolls-Royce, Motoren-und Turbi
nen-Union, and Fiat. 

For a definitive look at the MAGA, 
its development, equipment, and 
expected missions profile, see p. 41 
of this issue. 

* In another test-fl ight program, on 
August 13 the Ai r Force flew for 
the first time its PQM-102 Remotely 
Piloted Vehicle . The former F-102 
had been converted for str ictly RPV 
operat ion , with no provision for 
manned flight-the first USAF drone 
fighter to be so constituted, ac
cording to offic ials. 

The haif-hou r flight took place 
over the White Sands Missile Range 
in New Mexico and was followed 
by a perfect remote-controlled land
ing, observers said. Personnel from 
Sperry Flight Systems and the 
6585th Test Group, Holloman AFB, 
N. M., guided the test flight. 

Following a successful research 
program, USAF intends to have 
Sperry co.overt twenty-four F-102s 
to unmanned PQM-102s, with an 
opt ion fo r ten more. 

The drone fighters will be used 
by ADC to check the effectiveness 
of a variety of surface-to-air and 
air-to-air missiles. 

For Air Force expectations con
cerning RPVs, see this issue, p. 22, 
the April '74 issue, p. 36, and cover 
story in the October '73 issue. 

* For its part, the Navy has had a 
success with a jet drone of its own: 
It was shot down. 

Simulating a low-flying cru ise 
missile, the BQM-34 vehicle was 
fired upon and a " lethal" hit scored 
by an F-14 Tomcat fighter launch
ing a Phoenix missile. 

The demonstration showed that 
ships can be defended against 
cruise missiles that come in low 
and fast after being launched from 
surface vessels, submarines, and 
aircraft. 

The F-14 was at 11 ,000 feet and 
nineteen nautical miles distant 
when it locked onto and fired the 

During a test flight, Sikorsky Aircraft's YCH-53E, a prototype heavy-lift 
helicopter under development for the Navy and Marine Corps, carries a pay
load of more th an sixteen tons at 144 mph. The three-engine " E" is a growth 
version of the two-engine CH-53, in service since 1965. 
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Commemorating fifteen 
years of SAC service at 
Blythevf/le AFB, Ark. , 
from left, Bob Littrell, 
head of the base/com
munity counc il; Mayor 
Tom Little; Kennett, Mo. , 
Mayor Dr. H. E. God
dard; Blytheville AFA 
Ch apter Chairman Don 

' Preval/et ; and Brig. Gen. 
John J. Murphy, Com
mander of the 42d Air 
Division, Blytheville AFB. 

Phoenix at the drone, said Hughes 
Aircraft Co., which developed 
Phoenix. 

Among other accomplishments 
claimed for Phoenix: the longest 
air-to-air strike-126 statute miles. 

* The Army has extended the range 
of its ant itank TOW missile by 
twenty-five percent and has demon
strated successful helicopter test 
firings of up to 2.3 miles. 

An airborne version of the mis
sile is currently being built by 
Hughes Aircraft Co. to equip Army 
HueyCobra helicopters. Delivery is 
to begin next year. 

The TOW missile has already 
been proved in combat, however. 
During the Vietnam War, two Army 
choppers armed with the weapon 
knocked out thirty-nine enemy 
tanks and armored vehicles in one 
forty-five-day period. 

The extended-range TOW will 
provide helicopter crews with just 
that much more of a standoff 
safety factor. 

* Air Force plans to improve th€ 
accuracy of its guided glide bomb~ 
by equipping them with video-com! 
mand link gear. 

Under a $4 million contract 
Hughes Aircraft Co. will design an 
build two airborne data links to g 
into launch aircraft and thirty fo 
the Pave Strike family of guide1 
glide weapons. 

The data links will be both trans 
mitter and rece iver, and will rela: 
a picture of a target taken by / 
camera in the bomb's nose to th 
pilot, who can then transmit direcJ 
lion changes to the weapon. 

·Hughes originally built the Navy': 

AIR FORCE Magazine / October 1971 



Smallest and newest member of the Teledyne Ryan RPV 
First Family is a mini Remotely Piloted Vehicle of the 100-
pound class. Where it flies , there is only one law. Survival of 
the fittest. So Teledyne Ryan bred this sleek new mini .. RPV 
for maximum survivability traits. Tough, quiet , elusive ... 
with an inherent aptitude for multi-mission versatility and a 
variety of launch and recovery techniques. Another break
through in RPV technology by the pioneer designer and 4 J!f'Tt'.,:LEDYNE RYAN AERONAUTICAL 
builder of Remotely Piloted Vehicles. the first family 
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Leader Ship. 
The Northrop YF-17 is an idea whose time ha 

come. More than a Mach 2 fighter able to climb 
over 10 mHe a minute. More than an airplane with 
astonishing agility: 40% to 50% better than any 
current fighter. 

It i the ultimate expression of the high-perform
ance, low-c t fighter concept. D v l p d under 
an innovative U. . Air Force contrnct, the YF-17 
again dem nstrace our ability co use technology a 
a creativ t oL Pr f we can increa performance 
yet reduce co ts. 

The YF-17 is the culmination of 20 year- of con
cant improvement using thi c ncept. W 'v built 

more than 2,100 for runner : the F-5, the T- 8 and 

F-SE. All proven high-performance, low-cost aircraft. 
And, the creative commitment of our 25,000 

Northrop people shines through. A commitment to 
on-time deliveries. No cost verruns. Meeting all 
performance promises. 

The YF-17 is being flight tested now.Twin-engined. 
Twin-tailed. Filled with importan inn vations. It's 
th world' newest, m t advanced fighter. 

Northrop Corp ration, 1800 Century Park East, 
Los Angeles, California 90067, U.S.A. 

NORTHROP 



Aerospace world 

Condor missile link, especially tai
lored for low cost, and the links to 
go into Air Force equipment are 
an outgrowth of that program. They 
are designed for multiservice com
monality and use on a variety of 
weapons, the company said. 

For further details on new and 
versatile USAF weaponry, see the 
March '74 Issue, p. 30. 

* USAF has initiated in-house de-
velopment of a helicopter rescue 
system that can operate at night, 
in adverse weather, and in hostile 
geographical areas including moun
tainous terrain. 

The system-called Pave Low Ill 
- will utilize an HH-53 helicopter 
airframe and off-the-shelf avionics 
equipment to "make possible pre
cise low-level navigation, search, 
homing, and retrieval, " the Air 
Force said. 

The gear will include terrain 
avoidance radar, infrared sensor, 
inertial measuring unit, Doppler, 
projeeted map display and symbol 
generator coupled through a cen
tral avionics computer. 

The rescue craft's development 
is being directed by Air Force 
Systems Command's Aeronautical 

Systems Division, Wright-Patterson 
AFB, Ohio. Test flights of the first 
prototype are expected to begin 
there this fall. 

A Pave Low Ill craft ls being as
sembled by ASD's Specialized 
System Program Office, the same 
people who gave us the outstand
ing AC-130 gunship. The produc
tion arrangement "not only allows 
the Air Force to do its own engi
neering, but also allows the most 
recent advances in technology to 
be incorporated as the program 
evolves in the testing phase," the 
Program Office said. 

The testing program, which could 
lead to production aircraft for the 
Aerospace Rescue and Recovery 
Service depending on performance 
and cost-effectiveness, should end 
by the spring of 1976. 

* In this age of extraordinarily so-
phisticated space research vehi
cles, it's back to the lighter-than
air, manned balloon for Project da 
Vinci. 

Set for launch from Las Cruces, 
N. M., in mid-October, the initial 
meteorological research mission for 
the balloon is expected to last 
about thirty-six hours. In that span, 
some twenty-five Interrelated scien
tific experiments will be conducted 
at altitudes between 4,000 and 
14,000 feet above sea level. 

Participating in Project da Vinci, 
besides Grumman Houston Corp., 
which built the advanced gondola 

for the seventy-foot-diameter bal
loon, are the US Army, the AEC, 
National Geographic Society, San
dia Laboratories, and the Institute 
for Storm Research. 

* Tops in the 1974 USAFE "Loadeo" 
weapons loading competition Is the 
32d Tactical Fighter Squadron, 
Soesterberg, the Netherlands. 

The 32d edged two competitors 
from the 20th Tactical Fighter Wing, 
RAF Upper Hayford, England, and 
the 401st Tactical Fighter Wing, 
Torrejon AB, Spain. The 20th had 
been named top load unit In the 
Class I-nuclear-competition and 
the 401 st in Class II-conventional 
bomb-category. The Holland unit 
took top honors In Class 111-alr 
defense rockets-as well as overall 
honors. 

The winning load crew members 
are SSgt. Leonard L. Barnett, SSgt. 
Gary V. Hunter, Sgt. Robert H. 
Joyner, A1C Allen R. Ripp, and 
Sgt. Joseph F. Kern. 

The four-day competition fea
tured nine USAFE tactical fighter 
units from bases In Germany, 
Spain, England, and Holland. 

* NEWS NOTES-Dr. Alan M. Love-
lace, formerly Acting Deputy As
sistant Secretary of the Air Force 
tor R&D, has been appointed 
Associate Administrator for NASA's 
Office of Aeronautics and Space 
Technology, and has replaced re-

3 reunion of the P-40 Warhawks Pilots' Assocfa
' at the Air Force Museum are, from left, 
kB. O'Donoghue; Ma/. Gen. John R. Alison, 
IF (Ret.); H. 0 . Fisher; Museum Director Col. 
,ie Bass; D. R. Berlin; and W. O. Watson. 

Latest donation to the Air Force Museum, Wright
Patterson AFB, Ohio, Is this WW II Feister Fl 
Storch recce plane In desert markings, recently 
contributed by Air Reserve Lt. C.ol. Perry A. 
Schreffler, who bought and refurbished It. 
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Enjoy a 
South Pacific 

Odyssey. 

Spend 17 wondrous days touring 
the beautiful SouLh Pacific. 
Explore Fiji, New Zealand, 
Australia and Hawaii with 
knowledgeable Lour guides. This 
once-in-a-lifetime vacation, 
including deluxe hotels, 
wide-bodied jets and selecLed 
sight-seeing tours, is only $1349, 
double occupancy. Tours depart 
every Wednesday, January 15 
through March 26, 1975, from 
San Franci.sco. Connecting 
flights from other cities can be 
arranged. Mail the coupon today 
for more info11mation. 

r----------------- 7 
1 TO USAA I 
I Special Services Company I 

4119 Broadway 
I San Antonio, Texas 78288 I 
I Please send me more information on I 
I the 17-day South Pacific Odyssey. I 
I I 
I Name:__________ I 
I Address: _________ I 
I I 
I City; __________ I 

I ------- I 
I SPECIAL I I SERVICES I 
L ___ USAA COMPANY ___ J 
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Aerospace world 

tired Ai r Force Gen. Bruce K. 
Holloway. 

Another milestone in the B-1 pro
gram was passed when a critical 
design review of Boeing's avionics 
Integration effort was completed 
well ahead of schedule. The review 
covered technical, cost, and time
table asp·ects of the avionics for 
the new bomber, which is being de
veloped by Rockwell International. 

The aerospace industry reports 
that total civil and military aero
space exports may top a whopping 
$7 billion this year, up from $5.1 
billion In 1973. 

Navigator training will be beefed 
up at Mather AFB, Calif. , with the 
addition of twenty-five Cessna T-37 
twin-jet trainers. This will follow the 
current introduction to navigator 
training of the T-43, military version 
of Boeing's 737 transport. 

Two Northrop milestones in Au
gust: roll-out of Its new F-SF fighter
trainer and first flight of its second 
YF-17 lightweight fighter prototype. 

Died: On August 26, Charles 
A. Lindbergh, seventy-two, whose 
transatlantic flight in 1927 in the 
Spirit of St. Louis electrified the 
world. An Air Force Reserve briga
dier general, Lindbergh performed 
extraordinary service to the AAF 
during World War 11, helping fighter 
pilots in the South Pacific extend 
their range. Also, on August 24, 
Alexander P. de Seversky, airpower 

Index to Advertisers 

Ma/. Fred Meurer has joined the 
editorial staff of AIR FORCE Magazine 
under AF/T' s Education With Industry 
program. An AFROTC Distinguished 
Military Graduate from Texas A&M 
University with a degree In Journalism, 
Ma/or Meurer has been a USAF 
Information officer for fifteen years. 

advocate and Inventive genius 
whose life and career paralleled the 
evolution of aviation, died in New 
York at the age of eighty. (See p. 
10 of this issue for a special report 
on the lfves and careers of these 
two aviation greats.) 

Died: Army Chief of Staff Gen. 
Creighton W. Abrams of cancer in 
Washington, D. C., In September. 
"An American hero in the best tra
d ltlon," President Ford said of him. 
General Abrams was fifty-nine. He 
is succeeded by Gen. Frederick C. 
Weyand, who has been Vice Chief 
of Staff for the past year, as acting 
Chief. ■ 
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worth $39.80 in pub. ed. 
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only 98¢ plus shipping end handling, wirh trial membership. 

How the Club works: To start off, we'll send you any four books 
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application is accepted. If you' re not delighted, return the enti re 
membership package within 10 days and we'll cancel your member
ship. Otherwise, about every 4 weeks ( I 4 times a year) you' ll 
receive the Club's magazine-Bal//e,r and Leaders. It describes 
the current selection and list of alternate choices. If you wan t the 
current selection, do nothing: it will be shipped to you auto
matically. If you want an aliernate instead, or no book at nl,I, just 
tell us on the form always provided. You have 10 days to decide, 
but return the form so we receive it no later than the date specified. 
If you don' t have JO days to answer and receive an unwanted 
selection, returQ it at our expense. 

You muy cancel your membership ofter purcj1asiog only 4 elec
tions or nlternn1es dt,ring the next twu year .. The prices of books 
offered will avcrnge 30% below the price of publishers' editions, 
plus a charge for shipping nnd handling. Application for mem
bership is subject to acceptnnce by ihc Club. Milita ry Book Club, 
Go rden City, N.Y. 11530. 

tllul full-color pla 
and enemy aircraft 

ct scale. Includes th 
mahawk (Flying Tiger 
o. Messerschmltt 109, 
38 Lightning, P-Sl M 
v Corsair . . . plus 

ers. Each print a 

9134. 

r--;,UTARr_BOOK_ciua1 
I e Dept. FR-481, Garden City, N.Y.11530 

95. Bloody Bun1. Lida 
vo. U.S .- Aus11allan vie• 
v In New Guinea's 
·een hall." Pub, ed. 
95 . 

3046. Eluabo\1111, Porlrall 
or the Hero. Peter Lyon. 
Complol& Ille story, public 
and P!IVlle. Pub. rd. SIS. 

1453. Pillon. A Study In 
Command. H. Essame, De
tailed analysis or aimored 
warfare genius. Pub. ed . 
$8,95. 

2. T1nk. K. Macksey, ~1:;: TJ:h~•
1
~:r'11~'.· 1~~; 8276. Thi wo,ld It War. 

•atchelor. Fr~m WWI be- 1 9 I Ii, I Mark Arnol d-Foster. Mas
tings io Pan1e1$ and ~~~i l~va,r i:o. ~~~• ~.s:'. terJy "overview" of WW 11 
1y. Pub. ed. $9.95. baUles. Pub. ed. $10 . 

l . ArUlluy. I . Hogg, J. 2501. HIiier, Joachim Fest. 2543. The D1mntd D11 
~•lo·, . French 76, Big How the anx ieties, tesent- Hard, Hugh Mcleave, Story 
\a, German as. much menls of his age molded ol the French Foreign Le• 
,. Pub. ed. $7.95. him. Pub . ed. $15. glon. PtJb, ed. $9.95. 

I I have read your ad. Please accept my applica• 
tlon for membership in the Military Book Club 

I and send me the 4 books whose numbers I have 
printed In the boxes below. Bill me only 98.¢ plus shipping and 

I handling. I need take only 4 books in the next two years to com-
plete my commitment. (NOTE: 2-volume set of AIRWAR counts 

I as 2 books and cannot be ordered individually.) 
NO•RISK GUARANTE£1 If not delighted, I may return the entire 

I Introductory package within 10 days. Membership will be can-
9134 , Al rwar. Edward Jab• celled and I will owe nothing. 
lonskl. Lavishly Illustrated, 

1 2-volume history ·or air- D CJ 
power In WW II. Full- NOTE 
color plates . Count, 11 two 

1 book! . Pub. ed. m.eo. If you nlect 2•Yolume AIRWAR CJ CJ 
3590. lntld• thl Third Ht, write 9134 In two boxe■, 
R1lch. Alb11t sour. Nazi I then choose 2 more books. 
hierarchy as seen by Hit• 
ler 's technoeral. Pub. ed. 

1 $12.50. 
1101 . Hluari ot th, Sec
ond world w,r. B. H, Lid• I 
cfell Ha,t. Every major ba1, 
tle. Pub. ed. $12.50 . 

Mr. 
Mr.&-----------------..,..,.--..,..,., 
Miss (please print) 
Address, __________________ _ 

. Fl9Mer, B. Cooper, 8714 . lhe Two•Oc11n War. 9142. Thi PaltGn hpm. 2840. Loo ol th1 llbmlon. I City 
tchelo1, Fokkers, Spad, Samuel Eliot Morison. U.S. 1885·1940. Ma,1m Blumen- Steve Birdsall. He1010 sto• ·---------------------

Saber. MIGs, mo,o, Navy tn Second World War son . Two-volume set counts ry of 8-24 tn WW II. Over I State Ip 
ed . $9.95. Pub, ed. $15 as one book. Pub. ed . S15. 250 Illus. Pub. ed. $12.95, -------

M'l't B k Cl b ff Its I t h db d dltl M1mbert acoeplld In USA and C1n1d1 only.-C■n1dl■n membtn ! 1 ary oo u o ers own comp e e, ar oun e ons, 1 wlll be .. ,..,,,,.d from Toron to. otrer 1llaht1y 01«,rent rn c1nod1. 24•M14, 4 1 ebmes altered In size to flt special presses and save members even more. .,_ ____________ .. 



Harnessing space. 
With IBM on board, 
the many systems of. 
Shuttle work to a 
common purpose. 



When the world' s first 
reusable pace raft tart 
huttling volume of data will 

be generated. Data vital to the 
operation f the hurtle and 
its mis ion. 

All thi information must be 
collected sorted analyzed and 
displayed for the hunle 
operators. And IBM will be at 
work making the whole thing 
function as one. 

The con.trol center for the 
shuttle is the IBM Advanced 
System/4 Pi Model AP-101 
c0mputer complex. 

The computer tie all of the 
shuttle y terns together 
through an IBM interface un it. 
And the drive the multipurpose 
display that help the pilots 
fl their mission. 

For example, a pilot can 
elect from the computer uch 

things as present position time 
histories velocity plots or bank 
tngle and di pla the -

information at his cockpit 
console. Other features of the 
computer/display system are 
selective erasing, use in either a 
horizontal or vertical position 
and variation of intensity to call 
attention to items that require 
pilot action. 

IBM is also providing 
ground and flight software which, 
among other things, will be 
responsible for sequencing 
experiments conducted on the 
shuttle to maximize the efficiency 
of equipment and crew. 

At the Kennedy Space 
Center IBM is helping NASA 
develop the Launch Processing 
System for Shuttle. This will 
provide the launch checkout and 
status monitoring capabilities for 
th·e shuttle missions and an 
automated testing system to 
minimize turnaround time 
between missions. 

For Shuttle, IBM is making 
complex systems work to a 
common purpose. A challenge 
that reflects IBM's experience in 
related programs for command 
and control, navigation, 
electronic countermeasures, 
ASW helicopters, shipboard and 
submarine sonar, ground tracking 
and air traffic control. 

--- ---- ---- -- - - - -- - - --- ---= =-- ~= = = =..=-w§: ® 

Federal Systems Division, 
Bethesda, Maryland 20034 
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The A-10 for close air support. The AMST for strategic and tactical mobil
ity. Remotely piloted vehicles (RPVs) for economic and safe reconnaissance. 
This second installment of AIR FORCE Magazine's special report on Aero
nautical Systems Division (ASD) programs examines these ... 

NEW MUSCLES FOR THE 
TACTICAL ARM 

BY EDGAR ULSAMER 
SENIOR EDITOR, AIR FORCE MAGAZINE 

Fairchild Republic's A-10 close-air-support aircraft, powered by two GE TF34 engines, can carry an eight
ton flexible payload and is designed to deliver BJ3rial firepower in support of friendly ground troops. 

I ATE this year, if present plans hold, the 
L Air Force, upon completion of present 
tests and a number of design refinements, ex
pects to receive DoD -approval for full produc
tion release of the first fifty-two A-10 close
air-support aircraft. 

Lt. Gen. James T. Stewart, Commander of 
AFSC's Aeronautical Systems Division, de
scribed this fine-tuning of the design to ArR 
FORCE Magazine as "more or less routine and 
without significant impact on production costs." 
(DoD has released $39 million in FY '75 
funds for Jong-lead-time items for fifty-two air
craft, subject to satisfactory completion of the 
current test phase involving two prototype air
craft, and with the stipulation that contract 

options to procure a smaller quantity of A-lOs 
be kept open.) 

The A-lO's flight testing showed that some 
features warrant modification, including "opti
mizi_ng the bore sight of the 30-mm GAU-8 
cannon. The pilots did not like the present 
arrangement and recommended lowering the 
bore sight line two degrees for air-to-ground 
strafing," according to General Stewart. This 
adjustment, he said, requires no changes of the 
primary structure. Another refinement involves 
increasing the aircraft's wingspan by thirty 
inches to provide Jower wing loading, greater 
aspect ratio, reduced maneuver drag, and, 
therefore, increased maneuverability. 

The prototype flight-test program also showed 
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that prolonged firing of the gun at the maxi
mum rate can cause secondary gun gas igni
tion-the formation of fireballs in front of the 
aircraft nose. This condition, General Stewart 
said, will be corrected by adding a gun gas 
deflection device, located either 011 the aircraft 
or the gun itself. Tests determining the best 
location are to be completed in November of 
this year. Other milestones to be passed before 
full-scale production can be authorized include 
completing the engine qualification test and 
adjustments in the ai.rcraft's stability augmen
tation system-the interconnect of the ailerons 
and rudder. 

The A-lO's General Electric TF34 engine 
recently completed its 300-hour Official Model 
Qualification endurance test, in addition to 

\ 

more than 800 flying hours aboard the two 
prototype aircraft. The first production engines, 
rated at 9,064 pounds thrust, are being installed 
in the six. A-10 Development, Test and Evalu
ation ai.rcraft authorized by Congress last year 
and wiU enter flight testing by December 1974. 

The program's progress, under the manage
ment of Brig. Gen. Thomas W. McMuUen, 
General Stewart said, "has been smooth, with 
both the aircraft and the engines on schedule 
and cost." 

At the insistence of Congress, the A-10 was 
evaluated by the Air Force and the Defense 
Department against the A-7 earlier this year 
and "the A-10 proved better suited for the close
support role." General Stewart described the 
evaluation as "a dilemma, because the A-7 is 
a good airplane that has served the Air Force 
well in Southeast Asia in the roles of interdic
tion, helicopter escort, search and rescue, and, 
for that matter, dose support. But at the same 
time-assuming that our conceptual approach 
to the close-support mission is correct-the A-7 
is not optimized for that particular role in terms 
of loiter, short takeoff, low-speed maneuver
ability, firepower, payload, and survivability. 
As one example, the A-10 is about one-eighth 
as vulnerable to small-arms fire as the A-7. 
['bese are the reasons why the Air Force has 
:onsistently opposed a so-called flyoff. The A-7 
s not and could not be as good as a purely 
-;lose-air-support aircraft as the A-10." 

(The twin-engine A-10 built by Fairchild 
lepublic, is designed to deliver aerial firepower 

support of friendly ground troops, carrying 
n eight-ton flexible payload; its 30-mm Gat
ing cannon, manufactured by General Electric 
,f Burlington, Vt., can destroy tanks, armored 
,ersonnel carriers and other hard targets.) 

The GAU-8 gun, according to General Stew
rt has "done exceptionally we.II" in initial 
ight tests and gives every indication of being 
~xtremely re.liable, a trait that we expected 
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since the gun is really a grownup M-61. The 
gun gas ignition phenomenon has a rather 
straight-forward solution-just deflect the gas 
so that it doesn't ignite in front of the aircraft." 

The GAU-8 fires at a rate of either 2,000 
or 4,000 rounds per minute, using a seven-bar
rel Gatling system. The twenty-foot-long gun, 
fully loaded, weighs about 4,000 pounds in
stalled. It fires fifty rounds in the first second, 
increasing to seventy rounds per second there
after. The A-10 can carry 1,350 rounds. To 
trim both weight and cost, the GAU-8 uses 
aluminum cartridge cases and plastic banded 
projectiles. It can fire either ballistically matched 
target practice, high-explosive incendiary, or 
depleted uranium armor-piercing rounds. 

Based on a programmed buy of 733 aircraft, 
the A-IO's unit procurement cost (excluding 
research and development) is expected to be 
$2.959 million and the program unit cost (in
cluding R&D) $3.406 million, both expressed 
in "then-year" dollars. 

Initial international reaction to the aircraft 
and its emphasis on "lethal, accurate, agile, 
and cheap,'' justifies the assumption that "at 
least 500 A-lOs will be sold abroad, according 
to General Stewart. 

The AMST Program 

AMST, the Advanced Medium Short Take
off and Landing Transport, USAF Chief of 
Staff Gen. David C. Jones told Am FoRCE 
Magazine, is of crucial importance to the Air 
Force. Because of the current emphasis on 
strategic airlift, he said, "we realize that AMST 
can provide an added capability to augment 
strategic airlift while still meeting our tactical 
airlift requirements. Therefore, AMST becomes 
much more important now than when originally 
considered in only its tactical role." 

General Stewart expressed a belief that 
AMST, cu.rrently in early prototype develop
ment, will eventually come into the Air Force's 
inventory as a logical extension of strategic 
airlift capabilities into the tactical arena. 
AMST, he said eliminates the payload size and 
weight" constraints of the currently used C- l 30s 
as well as the need for "banging the C-5 into 
dirt strips, something that nobody is consider
ing seriously anyway." 

AMST is rooted in the prototype, fly-before
buy policy invoked by former Deputy Defense 
Secretary David Packard in 1971 as an antidote 
to Total Package Procurement the trouble
plagued contracting method in vogue during the 
1960s. The AMST project came into being in 
November I 972. Its principal objectives are 
to design, build, and evaluate prototype aircraft 
that can demonstrate new tactical airlift tech-
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Boeing's AMST, the 
YC-14, Is powered by 
two Genera.I Electric 
CF6-50 engines and 

has an empty weight 
of about 117,500 

pounds. 

The McDonnell Douglas YC-15 AMST Is 
powered by tour Pratt & Whitney JTBD-17 

fanjet engines and uses blown flaps to 
achieve high lift capabilities. 

nologies. In part, these technologies must be 
capable of modernizing the tactical airlift force 
with a C-130-class, low-cost STOL aircraft. In 
the process, STOL operational rules, safety 
standards, and related design criteria can be 
defined. 

In an operational sense, AMST is the distil
lation of the tactical airlift lessons learned in 
Southeast Asia and the October 1973 Middle 
East war. Adding to its importance is the fact 
that tactical airlift is now being provided by 
three aircraft-C-7s, C-123s and C-130s-that 
were designed at least twenty years ago and 
are either wearing out, or can't economically 
be modified further. 

The new tactical airlifter will cruise at normal 
jet speeds, between Mach 0.7 and 0.74, carry 
a payload two and one-half times that of the 
C-130 from 3,500-foot runways, or when op
erating in a STOL mode, land with twice the 
payload of the Cl30 in half the distance. The 
wide-bodied AMST can operate from semi
prepared dirt strips and carry many combat 
vehicles that the existing tactical airlift fleet 
can't handle. 

"Design to cost" is a key element of the 
AMST program, with the Defense Department 

seeking a flyaway cost of $5.0 million, for the 
300th aircraft, expressed in 1972 purchasing 
power. AMST Program Director Lt. Col. David 
Englund pointed out, however, that this target 
figure is "subject to such variables as funda
mental changes in the aircraft" that might occur 
if DoD and USAF decide to commit AMST 
to production. The prototype is confined to a 
"barebones demonstration" of the pacing tech
nologies and must be fleshed out considerably 
before reaching operational status. 

Two AMST Competitors 

On November IO, 1972, the Prototype Pro
gram Office of the Aeronautical Systems Divi
sion awarded contracts to design, build, and test 
two AMST prototype aircraft each to the 
Boeing Co. and McDonnell Douglas Corp. The 
contracts provided for an initial ninety-day 
analy~is and cost tradeoff phase, and a subse
quent forty-four-month design, manufacturing, 
and test phase. The designs, as well as the 
contracts differ considerably. In the case of 
the McDonnell Douglas aircraft, now desig
nated the YC-15 the contract provides for 
cost sharing with a ceiling of $123.9 million.1 
The government's maximum share, called limit 
of government obligation or LOGO, is $100.3 
million. The remainder is covered by McDon, 
nell Douglas. In return, McDonnell Douglas it 
entitled to one aircraft that the company ma. 
use to explore AMST's application to the com 
mercial-transport market. I 

The contract with Boeing, by contrast, i 
a conventional cost-plus-fixed-fee (CPFF) in1 

strument in the amount of $105.9 millio 
(Both contracts had to be renegotiated becau 
Congress cut funding from about $65 millio 
to $25 million for FY '74. This led to a teri 
month slippage in first flight and attendant cos 
increases. Original Air Force estimates envi 
sioned total program costs of about $200 mil 
lion, with completion by November 1975. Prei 

ent forecasts provide for a cost increase 1 
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$229.1 million and a completion date of Oeto
ber 1977. The Air Forces funding request for 
the current fiscal year was for $75 million, but 
at this writing has been pared to $55.8 million.) 

Both contracts encourage broad design lati
tude and promote competitive ingenuity in 
meeti.ng basic performance goals. The contracts 
emphasize a design-to-cost effort to reduce cost 
and performance risks for any follow-on pro
duction aircraft. 

Basic Performance Goals 

After lengthy tradeoff studies the Air Force 
settled the central performance element of the 
AMST project the dimensions of the aircraft's 
cargo box. These are one of the few non-nego
tiable features of the program and have been 
set at 11.3 by 11.7 by forty-seven feet adequate 
to accommodate the Army's self-propelled 
howitzers. A contract goal is the ability to han
dle 27,000-pound payloads from fields no more 

1 than 2,000 feet Jong. When operated in a con
ventional takeoff mode from 3,500-foot-long 
runways, the aircraft's payload increases to 
more than 53,000 pounds. AMST's mission 
radius is to be 400 nautical miles and its ferry 
range 2,600 nautical miles. 

Army Secretary Howard H. Calloway re
cently informed Congress that "the Annts 
need for the AMST is manifest, and the pro
gram is supported by the Army." He added 
that the currently used tactical airlifters are not 
able to carry any of the organic field artillery 
of the Army s mechanized and armored divi
sions or the vast majority of the tactical air 
defense artillery. AMST requires crews of 
either three or four compared to five for the 
C-130 and because of its greater efficiency, 

needs only half the manpower that would 
be required to operate a comparable fleet of 
C-130s. 

The Two Competitors 

The Boeing AMST, designated YC-14, is a 
high-wing twin-engine design powered by two 
General Electric CF6-50 engines producing 
48,300 pounds of thrust each. Empty weight is 
117,500 pounds. The aircraft uses a super
critical wing design an aerodynamic shape 
developed by NASA that, by optimizing the 
airflow over the wings, enhances lift and re
duces drag at high subsonic speeds to boost range 
and fuel economy. The YC-14's two high
bypass-ratio engine are located forward of 
and above the wing so that their exhaust 
passes over the inboard part of the wing. This 
exhau t air after passing over the upper surface 
of the wing and the trailing edge flap, is de
flec1ed downward by the so-called Coanda 
effect-the tendency of moving air to adhere 
to an airfoil-to create both deflected thrust 
and super circulation. This technique, known 
as upper surface blowing, means that, as the 
engine air is being driven over the wings it is 
deflected downward to augment propulsion. 
The thrust deflection can be modulated by 
the flap section immediately behind the engine 
so that the pilot can adjust lift and propulsion 
to his needs. Augmenting th.is system on the 
YC-14 is a boundary layer control system, pow
ered by engine bleed air that exhausts where 
the leading edge flap intersects with the wing. 

The YC-14 is about 132 feet long and forty
eight feet high with a wingspan of 129 feet. 
First flight is expected in August 1976. 

The McDonnell Douglas YC-15 AMST pro-

MAJOR RPV PROGRAMS OF AFSC'S AERONAUTICAL SYSTEMS DIVISION 
I 

Program 

Defense Suppression RPV Follow-on 
Combat Angel Improvement 
Ground Launch 
Combat Dawn 
Compass Cope (B) 
Compass Cope (R) 
Compass Bin 
Avionics Update 
Interim Navigation 
Low-Altitude Camera 
BQM-34A Target Drone 
Target Command Control System fer BQM-34A 
BQM-34F Target Dr.one 
Target Command Control System for BQM-34F 
Mid-Air Retrieval System Pr0duct Improvement Program 
Drone Centro! and Data Re.trieval System 
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Contractors 

"T:eledyne Ryan 
Sr:ierry, Melpar, and Teledyne Ryan 
Teledyne Ryan 
Teledyne Ryan 
Boeing 
Teledyne Ryan 
Teledyne Ryan 
Lear Siegler 
Teledyne Ryan 
Fairchild 
Teledyne Ryan 
Vega/ Motorola 
Teledyne Ryan 
Vega/ Motorola 
Pioneer 
RCA, Hughes, and Sperry 
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t0type is a high-wing, T-taiJ, four-engine design 
Lhat also uses supercritical wing technology. The 
aircraft is slightly smaller and lighter than its 
Boeing competitor weighing in at about 
105,000 pounds. It is 124 feet long, slightly 
more than forty-three feet high, and has a wing 
span of abqut 110 feet. 

The YC-15's four engines are Pratt & Whit
ney JT8D- l 7 fanjets used on many commercial 
jetliners. Thrust is about 16,000 pounds. The 
aircraft relies on externally blown flaps and 
other high-lift technology for its STOL capabH
ity to operate f(om unimproved airstrips no 
longer than 2 000 feet with gross weights of up 
to 150,000 pOLmds. 

The externally blown flaps represent a tech
nology that NASA has been investigating in
tensively for about ten years. Slotted wing flaps 
are lowered directly into the engine exhaust to 
deflect the airflow downward, thereby augment
ing lift. The advantage is that the arrangement 
produces an effect similar to increasing the size 
of the wing but without the penalty of ioc1·eased 
weight and structural complexity. The YC-14 
is about the same size as the DC-9 jetliner ex
cept for a much larger fuselage diameter. Like 
the YC-14, the McDonnell Douglas aircraft is 
equipped with a high--ffotation Jandfog gear for 
operation on unimproved fields. First flight is 
expected in April 1976. 

Both aircraft show great commercial poten
tial for city-center to city-center operations. 

Above: Two Teledyne Ryan Aero BGM-348 
RPVs are surrounded by guided weapons, 
including en AGM-65 Maverick electro-optical 
missile, prior to de/Ivery during a test. Upper 
left and left: Two sequential photos show 
delivery of an MK81 (SPASM) guided bomb 
from a BGM-348 strike RPV against a radar 
van. 

(When used as an intratheater troop transport, ' 
AMST can accommodate J 50 troops and their 
equipment, a capacity greater than most exist
ing hort-haul commercial airplanes.) Develop
ment and e ·ploitation of the commercial mar
ket potential, as Colonel Englund pointed out, 
is outside of USAF's purview but " the con
tractors are not constrained from cashing in on 
these opportunities," as long as it is not done 
under DoD auspices. 

If an AMST js put into production, a num
ber f ancillary military missions will be con
sidered including med evac drone-launcl1 and 
gunship replacement, according to Colonel 
Englund. 

Status Report on RPVs 

Air Force Chief of Staff General Jones dis
closed recently that a current USAF-wide mis
sion analysis of future ro.les for remotely piloted 
vehicles leaves little doubt about their ever
increasing importance. Earlier this year, Air 
Force Secretary John L. McLucas revealed that 
USAF flew more than 2,500 RPV combat sor• 
ties in Southeast Asia and "in general, the 
results have been outstanding." The feasibility 
of using unmanned vehicles in the "real world 
of combat has been proven," he added. 

The importance the Air Force attaches tc 
RPVs, Dr. McLucas told soine 800 indust11 
representatives at a recent symposium, is fa1 
greater than present .funding levels indicate. Bu 
looking at U1e longer term, he said "we sei 
that RPV R&D funding will almost doubl 
from FY '74 to FY '75 and out-year p.lannin 
shows approximately a fifty percent increas 
in each year for several years." Current RP~ 
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funding, Col. Ward H. Hemenway, Program 
Manager of the Air Force's Drone/ RPV Sys
tem Program Office at WriglU-Patterson AFB, 
told AIR FoRCE Magazine is about $30 million . 

(While Air Force officials decline to discuss 
it, there is evidence that Israel's experience with 
RPVs during the October 1973 Mideast war 
ha, provided considerable impetus to US RPV 
efforts. This is especially true for expendable 
drones that proved highly effective in sucking 
up great quantities of Soviet-supplied Arab 
SAMs.) 

Among the most promising of current RPV 
programs is the BGM-34C a modularized multi
mission system with tl1ree interchangeable 
"rioses ' that can operate a an electronic war
fare real-time recce, or trike Ri>V. "In the 
strike role BGM-34B has proven extremely 
successful in laying down ordnance on target 
with great regularity. The BGM-34B RPV can 
strike a target and stay in the area until it has 
completed BOA [battle damage assessment] " 
Colonel Hemenway explained. 

A follow-on program is the Advanced Multi
Mission RPV, which should reach operational 
status in the early 1980s. This program i to
tally different from past approache by "start
ing out with a clean sheet of paper rather than 

The two competing 
designs of USAF's 

Compass Cope pro
gram, the Teledyne 

Ryan vehicle (above) 
and the Boeing entry 

(right), are long-
endurance RPVs that 
operate above 55,000 

feet for more th ari 
twenty hours. 
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adapting existing drones and subsystems," 
Colonel Hemenway said. According to present 
plans the largest US aero pace companies will 
be asked to investigate total RPV systems in a 
two-year study of their potential in the 1980s. 
The program is being prepared in close concert 
with such major commands a TAC, SAC, and 
USAFE, he said . 

Of major importance to the future of RPVs 
is the Control and Data Retrjeval System 
(CDRS), that is now entering prototype stage. 
Its objective is to demonstrate the feasibility 
d a system that can control up to twenty RPVs 
reliably in the face of intense enemy jamming 
of the data links. This program is to act as a 
stepping-stone for lhe Advanced Multi-Mis ion 
RPV because "the ability to simultaneously 
control large numbers of RPVs in a hostile en
vironment is the key to wider use of these vehi
cles," according to Colonel Hemenway. 

There are, in Secretary McLucas' view three 
principal rea ons why RPVs are of so much 
interest to the Air Force. The first two are re
ducing the attrition of manned aircraft, and 
avoiding the political risk of crews being cap
tured in covert recce missions. The third rea-
on and a the Secretary put it, "by far the 

most important one for the future, is to achieve 

27 



28 

a significant cost advantage over comparable 
manned aircraft systems.' This means ground 
launch and recovery for a large percentage of 
the future RPV fleet. 

An Air Force effort that bears on this objec
tive is Compass Cope (seep. 29 October 1973 
issue.) Both the Boeing and Teledyne Ryan 
unmanned Compass Cope aircraft have now 

. flown and the Air Force plans to complete the 
programs prototype flight demonstration phase 
by the end of this year according to Colonel 
Hemenway. The two companies are building 
and flight testing large recce RPV prototypes 
that can operate above 55 000 feet for more 
than twenty hours. They take off from and 
land on runways as do conventional aircraft. 

The Air Force is also about to start develop
ing a flexible catapult system, possibly based 
on a 'stored energy rotating device" developed 
in France. The purpose of the program is to 
reduce the operating cost of launching target 
drones at Tyndall AFB Fla. The underlying 
principle Colonel Hemenway explained, is a 
heavy flywheel that is spun with the help of 
an engine. Such a system will launch a dolly
mounted RPV down a tracJc. The catapult 
could be either fixed or mobile. In some areas 
such as the NATO countries of Europe it 
could be moved around to pre-positioned 
ramps. Some time this falJ, ground-launched 
drones are to begin flight tests at Edwards AFB 
Calif. according to the RPV Program Director. 

The Air Force also is exploring a number of 
new recovery technologies, including a steerable 
parawing and multiple parachutes similar to 
those of the B-1 s escape capsule. For the 
longer term the Air Force'.s Fl igbt Dynamics 
Laboratory is examining the potential of air
cushion landing systems according to Colonel 
Hemenway. Ultimately he said the Air Poree 
might use wide-bodied jet aircraft of the 747 / 
C-5 type as airborne RPV carrier to launch 
and recover unmanned vehicles. 

This year USAF's RPV R&D program 
have branc~d out into joint ventures with the 
US Navy Colonel Hemenway told AIR FORCE 
Magazine. In "Operation S lid Shield,' two 
BGM-34B strike drones equipped with real
time reconnaissance capabilities were directed 
from the bridge of a Navy vessel standing off 
hore. Senior Navy and Marine Corps officers 

observed the shore area and such targets as 
pill boxes and moving tanks, picked up under 
cloud cover by the RPVs. "We were able to 
demon trate that strike recce RPVs make it 
possible to stand off shore wjth an effective 
command and control system, spot targets, and 
attack them in support of Marine landing oper
ations," according to Colonel Hemenway. 

Neither the Department of Defense nor the 
Air Force "has any plans to deploy nuclear 

weapons on RPVs except for the Air-Launched 
Cruise Missile, ' according to Colonel Hemen
way. The latter although called a missile, re
sembles an RPV. 

Flying the RPVs 

One of the most controversial aspects of 
RPV development concerns the qualifications 
and status of the people who will program and 
"fly" them. The Strategic Air Command, prin
cipal user of drones and RPVs in Southeast 
Asia uses .rated navigators as Airborne Remote 
Control Officers. T he Tactical Air Command 
is analyzing basic concepts of RPV operation 
and now tend to favor rated pilots including 
FACs to control RPV strike missions. 

In routine RPV operations, where one opera
tor manages several vehicles "by exception ' 
there appears little need for quaUfications above 
the nonrated air traffic controller level accord
ing to tests by the Air Force's Aerospace 
Medical Research Laboratory. The entire hu
man factors area requires ' exhaustive research 
and thought before these important decisions 
are made,' according to Colonel Hemenway. 

Electronic Warfare Capabilities 

A key but classified area of ASD activities 
that cannot be discussed here in detail is elec
tronic warfare systems. The Division plans to 
spend about $200 miUion this year on electronic 
warfare programs, involving about 100 individ
ual projects. These range from automatic SAM 
killer systems to the constant updating of the 
defensive systems of the SR-71. Special empha
sis is on modularity. New ECM pods, for in
stance include the capability to accept one of 
five different modules, each covering a different 
segment of the frequency spectrum. The theater 
commander can thus "missionize' his aircraft 
to meet changing threats. I 

In the field of electro-optical warfare which, 
as one ASD expert put it, " is today in about 
the same state of development as ECM was at 
the end of World War II," advanced camou
flage techniques and countermeasures to pro-/ 
tect aircraft from high-energy laser weapons 
are being explored by ASD. 

In this field , a in all other ASD activities. 
a visiting reporter comes away with one central

1 
conclusion: In a budgetary sense, the situation· 
may be, as wa said at the outset of this serie 
of articles, beari h but the mood of the ome 
6,000 military and civilian staff members of the 
Aeronautical Systems Division is bullish. Thei~ 
objective is clear-to give the Air Force the 
best and most cost-effective tools that advanced 
technology and ound management principles 
can provide. ■ 
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Dominated by US equipment and technology, Farnborough 
International showed that American R&D investments are paying off. 

The SR-71 speed record capped a display of ... 

YANKEE 
INGENUITY 

IN 
ENGLAND 

BY CLAUDE WITZE 
SENIOR EDITOR, AIR FORCE MAGAZINE 

USAF's SR-71 touches down with new transatlantic record, at Farnborough International '74. 

LONDON, SEPTEMBER 9 

THIS year, the Society of British 
Aerospace Companies opened its 

doors to the world. The Farnbor
ough Air Show, for many years an 
' indu try display case that contained 
only products of Great Britain, was 
,rechristened. Now it is called Farn
borough International. 

The basic reasons are simple 
,mough. Most important is the 

ature of technology today and the 
·act that England, and most other 
·ountrie in Europe, lack techno
ogical self-sufficiency. Well more 
.han a decade ago, British politi
vians were responsible for a slow-
1:iown in this country's research and 
evclopment effort. 
In 1960, this reporter saw a Farn

borough demonstration of a test rig 
that resulted in the A V-8A Harrier, 
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the Hawker Siddeley VTOL tran
sonic fighter now in service with the 
Royal Air Force and the US Marine 
Corps. The Harrier performed at 
Farnborough International '74 and 
was cheered by the crowd. It re
mains one of the final achievements 
of British technology, and British 
technology alone. 

There is, of course, the Concorde 
supersonic airliner, also demon
strated here. But that is a joint proj
ect with the French, heavily loaded 
with American equipment. This 
week about seventy American com
panies and the Federal Aviation Ad
ministration are taking part in the 
Farnborough exhibition. It is the 
largest display of US aerospace 
equipment and technology ever as
sembled in the United Kingdom. 

The show opened formally on 

Sunday, September 1, with the ar
rival here of USAF's SR-71 recon
naissance aircraft, which set a speed 
record of one hour, fifty-five min
utes, and forty-two seconds for a 
transatlantic flight from New York 
to London. The run was 3,490 
statute miles. The average ground 
peed was 1 817 miles per hour. 
The previou record was set in 

1969 by a British Royal Navy F-4K 
fighter at four hours, forty-six min
utes, with a ground speed of 723 
miles an hour. The SR-71 chopped 
nearly three hours off that time. 

Pilot of the SR-71 was Maj. 
James V. Sullivan, thirty-seven 
years old, of Wheeler, Mont. His 
reconnaissance systems officer was 
Maj. Noel F. Widdifield, thirty
three, of Anderson, Ind. Both are 
assigned to the Strategic Air Com-
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mand's 9th Strategic Reconnaissance 
Wing at Beale AFB, Calif. 

Their aircraft has been on pub• 
lie display at Farnborough, where 
visitors are awed by its dull black• 
ness and supersleek lines. However 
amazed by the SR•7l's appearance 
and its performance, the average 
visitor is • fully flabbergasted when 
informed that the SR.71 has been 
operational for ten years. One guest, 
a British Farnborough buff, won• 
dered openly why the Royal Navy 
bothered to set a record in 1969, 
and how USAF, Lockheed Aircraft 
Corp.; and the American press kept 
the aircraft's capabilities so secret. 

The SR·71 was known as a Mach 
3 aircraft. It is powered by two 
Pratt & Whitney J 58 turbojets. De• 
signed originally to Central I ntel
ligence Agency specifications, it was 
introduced as the YF.J2. That is 
the aircraft USAF looked to as an 
Improved Manned Interceptor back 
at the time when President Lyndon 
Johnson announced the develop• 
ment. The combat application, how• 
ever, was vetoed by the Defense 
Department during the regime of 
Robert S. McNamara as Secretary 
of Defense. 

Among other US aircraft at Fam• 
borough, peak interest was in the 
flying demonstration of USAF's Mc• 
Donnell Douglas F-15, the new air• 
superiority fighter. It was the first 
appearance of the F• 15 Eagle in 
Europe and the first outside of a 
USAF base. The model shown is a 
TF•l5, two•place trainer version of 
the Eagle. It has been on static dis
play and each afternoon put through 
its paces before the air show crowd, 
which has been properly impres ed. 

The aircraft was brought to En
gland by Col. Wendell Shawler, 
USAF, who flew nonstop from Lor
ing AFB, Me., to RAF Bentwaters, 
more than 3,000 miles. There was 
no refueling. The flying demonstra
tion was put on by Irving L. Bur
rows, Chief Test Pilot of McDonnell 
Douglas. 

Both pilots say the flight from 
America was under realistic deploy
ment conditions, with two Fast 
Packs (fuel pallets) fitted to the 
plane to provide 10 000 additional 
pounds of fuel. That nearly doubles 
the ferry range. With the Fast Pack 
installed, the F-15 can exceed Mach 
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2 and the handling qualities remain 
about the same. 

The September I triumph of the 
SR-71 was marted to some degree 
by the tragic crash of a Sikorsky 
Black Hawk helicopter in front of 
the stands. The aircraft was giving a 
low-level demonstration. Some of 
the maneuvers, such as the fatal 
slow roll at low altitude, are not 
exercises for which a helicopter is 
designed. The accident is under in
vestigation, but it seemed clear to 
sophisticated witnesses that the pilot 
did not l1ave room to recover from 
the second of two rolls. 

There were two men in the Black 
Hawk, both employees of Sikorsky 
and both from Connecticut. The co
pilot, Stewart Craig, was killed. The 
pilot, Kurt Cannon, suffered burns 
and fractures and later died. The men 
had performed the roll maneuver 
hundreds of times, according to a 
Sikorsky spokesman. 

A helicopter is an economic and 
mechanical monstrosity. The only 
thing in its favor is what it can do; 
the feats can be duplicated by no 
other man-operated vehicle. Rolls at 
low altitude are not included in the 
design requirements, for any rotary
wing aircraft. 

There is no denying that the com
petitive effort is more stimulating 
at thi Farnborough International 
'74 than ever before. One visitor 
is William M. Allen, who carries 
a title as Chairman Emeritus of the 
Boeing Co. Now seventy-four years 
old, Mr. Allen recalls that his last 
visit to Farnborough was twenty
four years ago, in 1950. He came 
then, he told AlR FORCE Magazine, 
to see the British Comet, the first 
commercial jet transport, an ill
fated aircraft. 

In 1950, Mr. Allen went from En
gland to ihe continent, in search of 
airline executives interested in a new 
American jet transport. The recep
tion, he remembers, was not warm. 
It was about seven years before his 
Boeing 707 made its first flight. The 
rest is history. 

Boeing has sold nearly 900 of this 
aircraft, without counting the KC-
135 tanker versions purchast:J by 
USAF. 

For a counterpart of this saga, in 
1974, best bet is the upcoming 
competition to provide Europe with 

a replacement for the Lockheed 
F-104G fighter plane. The race 
seems to dominate Farnborough 
conversations, thinking, and atmos
phere. A decision is expected at least 
by January. First in line is USAF, 
because a major contender for the 
European business, which may in
volve a market of more than 3,000 
aircraft, will be the winner of the 
lightweight fighter contract now fac
ing determination at Edwards AFB 
in California. 

The entries come from Northrop, 
with its twin-engine YF-17 /Cobra, 
and General Dynamics, with its 
single-engine YF-16. The winner of 
this race is assumed to have a USAF 
market of at least 450 airplanes to 
supplement the planned force of 
F.15 fighters. Thus, the foreign sales 
possibility: there is a market at least 
six times the size of the US market; 
adoption of the airplane by our 
European allies would vastly in
crease the flexibility of USAFs 
potential contribution in the event 
of hostilities in Europe. 

The airplanes of course, are not 
at Farnborough. Indeed, General 
Dynamics Corp. is conspicuous by 
its absence; it is the only major US 
aerospace company unrepresented at 
this first international effort in En
gland. 

Lone showoff at Farnborough is 
the Swedish Saab Viggen, powered 
by a Swedish-built Pratt & Whitney 
engine. It puts on an effective air 
show and has a dramatic configura
tion, a forward canard with flaps, 
in front of a delta wing. The result 
is high speed and some STOL char- , 
actertistics. The problem is the 

1 

single engine, the historic neutrality I 
of Sweden, and some skepticism, 
about that nation's capacity to meet1 
a monstrous requirement for flyingi 
machines and their upkeep. / 

The French competitor is the 
Dassault Mirage F.1. This reporte 
has not seen it, but it relies heavil . 
on US technology. The Belgians ar 
believed to favor the Mirage- they 
already have earlier models an 
would share in the production- bu 
the F.l again has a single engine 
which is not favored by some mem 
hers of the continental consortiwn 
A Northrop representative in Lon, 
don estimates that twenty-five per l 
cent of the coming fighter purchases 
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will have contract requirements for 
two engines. 

Once t11e USAF selection is made, 
between the YF-16 and YF-17, the 
struggle will be defined. The areas 
of competition involve technology, 
economic pressures and opportuni
ties, and political pressures. Saab 
and Dassault have throbbing sup
port already from their governments. 
American officials in Europe are 
helping, but still reluctant to push 
an American proposal until USAF 
picks a lightweight fighter. 

It has been estimated that the 
benefits to the US, in terms of gold 
flow alone, will run from $9 billion 

1 to $12 billion, if an American firm 
can win the contracts. 

If Farnborough International '74 
proves anything, it is that our in
vestments in technology-research 
and development-,of more than ten 
years ago can and do pay off. To 
witnesses here it is unthinkable that 
the United States should relax its 
effort, as endorsed by the antitech
nology camp now prominent in 
some circles at Washington, D. C., 
and Cambridge, Mass. 

For show purposes, herein was 
the value of the SR-71 performance 
over the Atlantic. The airplane and 
its crew were not wasted, once they 
got here. 

Majors Sullivan and Widdifie]d, 
who flew to Farnborough, were put 
before the cameras and the press 
corps in the North Exh.ibition Hall 
within minutes after landing. Sen. 
John Tower of Texas served a 
representative of President Ford and 
introduced the flyers. 

Air Force Secretary John L. Mc
Luca was present along witl1 a 
number of congressmen. These in
.eluded F. Edward Hebert of Louisi
ana chairman of the House Armed 
Services Committee, and Melvin 
Pdce of Illinois, who heads the re
·earch and development subcommit
ree of House Armed Services. There 
'fa a telephone call from Mr. Ford , 

ho talked to Senator Tower and 
vrajor Sullivan but reporters could 
1ot hear the conversation. 

The press, of course, had a prob-
em a couple of hours later, after 

.the Sikorsky Black Hawk helicopter 
accident. It made a spectacular pic
ture featured by most of the plenti
ful London newspapers the next 
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A press conference, following the SR-71 flight, was held in the US exhibition 
area at Farnborough. Majors Widdifie/d and Sullivan are flanked by their 
wives, as reporters and TV cameras record details of their fast trip. 

Majors Sullivan 
and Widdifle/d 
are welcomed to 
England by a 
jubilant Lt. Gen. 
WIiiiam F. Pitts, 
Commander, 15th 
AF. The SR-71s 
are from his 
9th Strategic 
Reconnaissance 
Wing. 

On the Farnborough ramp, Congress has a session. Sen. John Tower, 
Air Force Secretary John L. Mclucas, Rep. F. Edward Hebert, and 
Rep. Melvin Price greet Major Sul/Ivan. Mrs. Sullivan Is at right. 
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morning. An exception was the 
Daily Express, which gave the head
lines to the speed record and· a large 
front-page photo of Major Sullivan 
bejng greeted by his wife, Maggie, 
who is a native of Great Britain. 
The helicopter crash was relegated 
to an inside page. 

As usual, the British press did 
not distinguish itself. At the press 
conference, it was brought out that 
the SR-71 bad refueled three times 
after leaving California. The first 
was not far from the home field at 
Beale AFB. The plane then flew 
southeast, crossed over parts of Ala
bama and Georgia to rendezvous 
with a second tanker off the coast 
of the Carolinas. After passing the 
timing 'gate" at its cruising altitude 
and speed, near New York the air
craft descended for a quick topoff 
of the fuel tanks near Newfound
land. The exercise took six minutes; 
a normal refueling takes about 
twenty. 

These facts, as written by Arthur 
Reed, Air Correspondent of the e_s
teemed London Times, came out 
th.is way in !tis newspaper of Sep
tember 2: 

"The SR-71, a long, black, men
acing-looking aircraft powered by 
two jets and able, according to 
United State Air Force publicity 
at the show, to fly faster than a rifle 
bullet, roared across the Atlantic at 
speeds over 2,000 mph and at a 
height of 80,000 ft. (or 15 miles) , 
refueling in midair three times on 
the way." 

There was, of course, a single six
minute refueling on the way across 
the Atlautic a fact easily over
looked by a reporter trying to com
pose so complex a sentence of nearly 
sixty words. Mr. Reed also was left 
in a bit of a huff by these facts, 
whiclt are accurate: 

"A fly-past of the Anglo-French 
Concorde O l supersonic airliner 
shortly afterward went almost un
noticed by the world's press as they 
flocked into a conference to hear 
the story of the two American 
pilots .... " The world's press, Mr. 
Reed did not observe, bas seen tbe 
Concorde perform many times and 
has bad sample rides in it. The press 
never had questioned two men who 
had just flown from New York to 
London in less Lhan two hours. 

Majors Sulllvan and Widdifield 
were a credit to USAF. They could 
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not, however answer questions that 
were not asked. The British, or 
world , press showed no interest in 
the required logistics for the cross
Atlantic mission. Col. Pat Halloran, 
Commander of SAC's 9th Strategic 
Reconnaissance Wing at Beale, gave 
some details to Am FORCE Maga
zine. 

(Colonel Halloran was the author 
of an article about the SR-71 in the 
September 1971 is ue of AIR FORCE 
Magazine p. 62.) 

If a major problem should arise, 
there are more than adequate facili
ties available at Mildenhall a Royal 
Air Force base, not far from Farn
borough. Mildenhall is a home in 
England for our Strategic, Tactical, 
and Military Airlift Commands. For 
the show, however, support was con
centrated at Farnborough. 

The support was brought in from 
Beale in a USAF C-141 transport. 
What it carried was the common 
flyaway recovery package used by 
the 9th Wjng for exercises and 
classified missions all over the 
world. Included are bin with all of 
the small parts that might be needed 
by men on the line. There is a 
starter cart, air-c0nditioning system, 
hydraulic service cart, supplies of 
nitrogen and the routine black boxes 
that will keep the electronic world 
of the SR-71 in orbit. 

There were extra spacesuits-the 
SR-71 does not boast a hirt-sleeve 
atmosphere, although the cockpit is 
pressurized-and two experts on 
personal equipment in the initial 
party. Also, there were six in the 
first group of maintenance men who 
came here far in advance of the 
flight. A second group, building up 
to a total of about twenty-five wa 
scheduled to be in England in prep
aration for takeoff on the return 
trip. They will be prepared to take 
care of all potential problems in 
technical area -propulsion, commu
nications, aircraft maintenance, and 
the like. 

Colonel Halloran and Major Sul
livan, also told AIR FORCE Magazine 
tl1at, as it turned out, the single re
fueling was not necessai:y. There was 
a safety factor, but no requirement 
essential to the mission. 

With all its professed expertise, 
the British and world press never 
uncovered the presence of a backup 
airplane. There were two SR-7ls 
that left Beale. The backup aircraft 

was approximately one hour behind 
the Sult'ivan-Widdifield crew. After 
Major Sullivan passed the New York 
gate, the second aircraft turned 
around and went home to Califorrua. 

After the Sullivan plane was 
clocked through the gate on this side 
of the Atlantic, offshore south of 
England it cut a slowdown path 
that went over the Netherlands
high over Amsterdam- before it 
came down to loitering level and 
speed. The pilot says be was told to 
land at Farnborough at 2:00 p.rn. 
He loitered for almost an hour be
fore touching down at 1: 58. Had he 
aborted before passing the New 
York gate, the backup SR-71 would 
have made the trip and landed pre,. 
cisely on time. 

Why the 2:00 o'clock deadline? 
Because this is an air show and the 
Anglo-French Concorde had a place 
on the flying program spotted at 
2:30 p.m. The SR-71 had to be out 
of the way. 

No report from London, even one 
about the Farnborough air show can 
be complete without a comment on 
the clouds. le rained almost every 
day at Farnborough International 
'74 and almost all the time on many 
of those days. 

The other clouds are economic. 
The rate of inflation in England is 
staggering. The public is groaning; 
the government is terrified and ready 
to change; the newspaper point with 
alarm, even conjecturing what will 
happen if the English pound col
lapses. 

Yet the pressure to cut back on 
essentials and spend more for wel
fare programs continues unresisted. 
The politicians are, in effect, running 
an auction. They are offering tax
payers' pence to buy votes. One can- I 
didate for Parliament this week came 
up seriously with a proposal that the 
government should give one pound! 
and thirty pence each week to each 
British teenager as pocket money. 
He said he did not care if they spenlj 
it for "booze or pot" -if they did 
that would help teach them about 
financial responsibility. j 

There has been no evidence of a 
candidate who favors spending mord 
to improve England's technological 
capability. Not many years ago i 

1 

was the world's finest. Today, Rolls-I 
Royce Ltd. is listed in the Fam., 
borough program as "wholly govern-, 
ment owned." • 
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Maybe Soviet negotiators aren't bluffing, 
but they're not showing their hole cards either. 

Unfortunately for us ... 

LT 
AR 

BY COL. WILLIAM F. SCOTT, USAF (Ret.) 

IMAGINE a card game in which you show your 
opponent your own hand. You then tell him 

what cards you think he holds. He may disagree 
about one or two of the cards you claim he has, 
so a mutual agreement is reached about his 
cards-which are never displayed. He plays 
according to the cards you have revealed, and 
you play according to the cards you think he 
has. How would the Mad Hatter have described 
this game to Alice during her visit to Wonder
land? 

Such a game is no more strange than the 
conduct of our arms "negotiations'' (the term 
is used loosely here) with the Soviets, when 
we tell Soviet representatives the size and com
position of our own armed forces, and what we 
consider their own forces to be. They reveal 
nothing. If our estimates suit them, the nego
tiations continue. If they object to our estimate 
of their forces, new estimates are submitted by 
our side until the Soviets agree. During the 
SALT I negotiations. the Soviet representatives 
never revealed even the designations of their 
own weapon systems. 

To a considerable extent, the same one-sided 
rules apply to nonmilitary negotiations with the 
Russians. For example, if our business leaders 
are to have worthwhile trade relations with the 
Soviet Union. they need information on Soviet 
industry. But, what would be common knowl
edge about an industry in the United States may 
be a "state secret" in the Soviet Union. 

Soviet peacetime security rules are not only 
comprehensive, they are specific. as indicated by 
the following translation from a Soviet Ministry 
of Defense publication, To Help the Pre-Callup 
(Moscow, Military Publishing House, 1967. Pp. 
93-94): 

What information makes up a govern
ment and military secret? 

Government secrets are made up of in
formation of state importance: mobilization 
plans and operational plans and data, cal
culations, projects, and measures on the 
Armed Forces as a whole and on separate 
military objectives; all questions connected 
with the defense of the country: information 
about mobilization, material, and food re
serves: lists of military production, and mili
tary orders and other documents of defense 
importance. 

Also considered a government secret is 
important economic information: the wealth 
of our country: on discoveries, inventions, 
and improvements of a nonmilitary nature 
in all areas of science, technology, and the 
economy ( before their publication) ; infor
mation about negotiations, dealings, and 
agreements of the USSR with foreign gov
ernments, and also about any other measures 
in the realm of foreign policy and foreign 
trade not published in official sources; gov
ernment ciphers, the content of correspon
dence written in cipher, and so forth. 

Information on the organization of the 
Armed Forces, their number, location, com
bat capability, armaments, equipment, com
bat training, the moral-political state of 
groups, their material and financial support , 
is a military secret. 

Data on the guarding of state borders; 
information on military inventions and im
provements; about the economy, having mil
itary significance: about the location of mili
tary objects ( depots, airdromes, and so 
forth); on the status of communications, 
transport, etc. , also are considered military 
secrets. 

The range of questions composing mili
tary secrets in time of war, naturally, is 
broader. 

Negotiating for high stakes with the Russians 
is not a game for the amateur, the ingenuous, or 
the uninformed. ■ 

The author, Col. William F. Scott, retired from the Air Force in 1972, on completion of his second 
tour of duty as US Air Attache in Moscow. A US Military Academy graduate and a bomber 
pilot in World War II, he held several staff positions associated with the study of Soviet military 
affairs. 
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After painstaking studies, NASA and the Air Force-the latter acting in 
behalf of DoD- have decided on final performance and sizing specifications 

of the National Space Transportation System, popularly known as the 
Space Shuttle. Developed by NASA to serve both military and 

civilian purposes, the Shuttle is expected to usher in .. . 

AROUND the end of this decade, the United States 
plans to start a new space program whose total 

price tag, counting research and development as well 
as operations and payloads over a twelve-year period, 
is expected to be about $50 billion. The new program, 
scheduled to reach operational status in 1980, is the 
National Space Transportation System, or Space Shut
tle, meant to put the US, as NASA officials say, "into 
the space trucking business." (See "US Space Program 
Moves Toward New Frontiers," March '74 issue.) 

The Air Force, DoD's executive agency on the Shut
tle program, will be one of the key users of the system. 
Department of Defense payloads are expected to ac
count for about $11. 7 billion and thirty-one percent of 
all missions flown between 1980 and 199 I, the period 
covered by NASA's revised and updated forecasts. 
(The cost of launching these DoD payloads with con
ventional means, according to NASA spokesmen, 
would be about $5 billion higher.) The Air Force will 
also develop an important subsystem of the Shuttle, an 
interim, unmanned, and presumably expendable orbit
to-orbit shuttle ( OOS), or tug, that is to place military 
and NASA payloads in to geo ynchronou and other 
high-altitude orbits. (00S will be replaced by the 
middle of the next decade by a two-way tug wilb 
greater payload capacity. It is to be developed by 
NASA.) 

The product of a joint NASA/DoD requirement 
formulated in June 1969, the Space Shuttle system 
consists of three main components: a reusable Orbiter, 
with three main engines, which is a combination of 
spacecraft and glider; a large LOX-hydrogen tank 
that carries fuel for the Orbiter's main engines; and 
two solid-fuel rocket boosters strapped to the sides of 
the tank. Takeoff is like a conventional rocket or mis
sile launch. 

The Orbiter can house a crew of seven, place 65,000 
pounds of payload into Jow earth orbit, and retrieve 
32,000 pounds of material from space. Retrieval of 
spacecraft for repair, refurbishment, and modification 
is expected to revolutionize the economics of space 
operations, both military and civilian, once the Shuttle 
system becomes operational. 

Total thrust of the Orbiter's three main rocket 
engines and those of the two solid boosters is more 
than six million pounds at liftoff, five times that of 
Titan III, the largest USAF booster system. Following 
liftoff, the Orbiter pitches over on its back so that it 
climbs into orbit essentially upside down. About two 
minutes into the flight, the solid-rocket boosters burn 
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out and are parachuted into the ocean to be picked up 
for refurbishing and eventual reuse. 

Approximately eight minutes into the flight, the 
Orbiter's main engines, which are used only for takeoff, 
cut off and the external tank that fueled them is jet
tisoned and falls into a remote ocean area. (The tank 
is the only element of the system that is not reused.) 
Following separation of the tank, the Orbiter, which 
is about the same size as a Boeing 737 or DC-9, burns 
its two Orbital Maneuvering System (OMS) engines 
for about eighty seconds to achieve an elliptic orbit and 
then "circularizes" its orbit through a second engine 
firing. The Orbiter's orbital altitude can be varied for 
different missions and payloads from about 100 to 650 
nautical miles. 

Upon completion of the mission, normally a seven
day period that can be stretched to a month, the OMS 
engines are used to de-orbit the craft, which enters the 
atmosphere at an angle of attack between thirty and 
forty degrees to minimize the effects of kinetic heating, 
and glides to an unpowered landing. The Orbiter will 
then be refurbished and will be ready for reuse within 
two weeks. 

Earlier this year, NASA dropped plans to equip the 

NASA SHUTTLE CONTRACTORS 
(Revised by NASA as ol May 28, 1974) 

Main Engine Rockwell International 
Rocketdyne Div. (Calif.) 

Controller Honeywell (Minn.) 

Hyaraullc Actuator Hydraulic Research Inc. 
(Calif.) 

External Tank Martin Marietta (NASA 
Michoud Assembly 
Facility, La.) 

Solid Rocket Motor Thiokol (Wasatch Div., 
Utah) 

Orbiter Software IBM (New York) 
Programming 

Shuttle Training Aircraft Grumman (New York) 

KSC Design Engineering Planning Research Corp. 
and Support (Ala.) 

Software Development IBM (New York) 

Engineering Operations McDonnell Douglas (Me.) 
Support 
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SPACE SHUTTLE VEHICLE 
SHUTTLE VEHICLE 

• DESIGN LAUNCH 
WEIGHT 4163K LBS. 

• PAYLOAD 
DUE EAST 85K LBS. 
DESIGN 1104°! 32K LBS. 

78 FT. 

PAYLOAD BAY 
15 FT. DIA. x BO FT. LONG 

• 3 MAIN ENGINES . 
470K LBS. VAC. THRUST EACH 

• 2 OMS ENGINES 
8000 LBS. VAC. THRUST EACH 

• 38 RCS ENGINES • LENGTH 148 FT. EXTERNAL TANK 
900 l BS. VAC. THRUST EACH • DIAMETER 146 IN. 

• LENGTH 153.9 FT. 
330.1 IN . 

• B RCS VERNIER ENGINES • WEIGHT 
25 LBS. VAC. THRUST EACH 

• WEIGHT . 
LAUNCH • 1163K LBS. EACH 
RECOVERY 154K LBS. EACH 

• DIAMETER 
• WEIGHT 

DRY 150K LBS. • THRUST LAUNCH 1631K LBS. 
DESIGN LANDING 187K LBS. LAUNCH 2.5M LBS. EACH USABLE PROP 1550KLBS 

Orbiter with air-breathing engines that were to assist 
during landings and in ferrying the vehicle inside the 
US, mainly between the two launch ites-the John F. 
Kennedy Space Center in Florida and Vandenberg 
AFB in California. For cost and weight rea ons, NASA 
decided to simply ferry the Orbiter in piggyback fashion 
on a modified 747 jetliner. This change will not affect 
the Orbiter' 1,100-nautical-mile cros range, mean
ing the ability to maneuver within such a range follow
ing reentry. 

Cross range is crucial in case of abort and especially 
important to military missions that" usually involve 
polar orbits flown from Vandenberg AFB. If the 
Orbiter is to return to earth after one orbit, either be
cause of difficulties or for operational reasons, it must 
compen ate for the rotation of the earth and in effect 
fly back to its launch site; the longitudinal di tance 
between the point of reentry and the launch ite in ucb 
cases can approach 1, I 00 nautical miles. If the Orbiter' 
could not reach its launch site, it would have to be 
ditched. 

According to the latest estimates, 725 Shuttle mis
sions will be flown between I 980 and 1991. This will 
require seven Shuttle systems-five more than provided 
for in the R&D phase of the program, which is expected 
tb co t about $5.2 billion in 1971 dollars. Each ad
ditional Orbiter wi ll cost approximately $250 million, 
and each flight about $10 million, in I 971 dollars. 

Among the more ambitious follow-on uses of the 
Shuttle system now under preliminary study is the dis-
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posal of nuclear waste in space. According to estimates 
by the Atomic Energy Commission, 200 Orbiter flights 
a year may be required to eject harmful waste products 
of nuclear power generation by the end of this century. 
Another proposal involves the assembly of huge solar 
panels in space. A forty-million-pound panel would 
provide the power needs of New York City. Several 
hundred Orbiter flights would be required for such an 
undertaking. 

According to NASA's estimates, forty-three percent 
of all Shuttle missions will require an upper stage to 
loft payloads into high-altitude orbits. Almost half of 
all Air Force mis ions will involve orbit-to-orbit trans
fers. Developing a full capability tug able to deliver 
substantial payloads to geosynchronou orbits and re
trieve them will cost at least $450 million and has been 
deferred by NASA until after the basic Shuttle system 
has been paid for. 

As a result, there would be a gap between the time 
the Shuttle becomes operational in 1980 and the mid-
1980s when a NASA-developed reusable tug is to be 
available. F r thi reason the Air Force plans to de
velop an interim orbit-to-orbi t system at a cost "sig
nificantiy below" $ 100 million. The OOS is to be avail
able by December 1980, must be capable of delivering 
payload of up to 3,000 pound from a low orbit into 
geosynchronous orbit, and probably will be expendable. 
Cost constraints hold OOS to a modification of existing 
systems, with the Centaur, Agena, Delta, Transtage, 
and Burner II boosters the mo t likely candidates. ■ 
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The awesome B-52 has undergone numerous modifications through the years, enabling ft to maintain its 
superior role in nuclear deterrence. Latest is the Electro-Optical Viewing System, or EVS, which greatly 
enhances the B-52's offensive and defensive capabiiities in darkness. 

S A<::s B-52G and H models, which make 
up the greatest part of this nation's manned 

strategic deterrent force, are being given a new 
operational capability. Known as Electro
Optical Viewing System (EVS) , this most 
recent modification of the late-model Stratoforts 
will enhance their ability to penetrate enemy de
fenses, locate targets at night and in bad 
weather, and operate in what is known as a 
"closed-curtain" environment. 

The story of the development of EVS goes 
back several years aod is a tribute to inter
service cooperation in creating advanced mili
tary equipment. Much of the exploratory and 
developmental work that has made the Ab· 
Force EVS possible was done by Army re
searchers working on night-vision equipment 
for use by our ground forces. 

Night-vision device came into their own 
during the Vietnam War. They are credited 
with saving countles American lives, yet the 
general public and many military people have 
only a rudimentary understanding of what this 
equipment does and how it does it. It is worth 
a few minutes to trace the evolution of these 
miraculous devices, as an aid to understanding 
the "what" and "how" of the EVS now being 
installed in SAC's bombers. 

Although night vision came of age during 
the Southeast Asian c nflict, US a.rmed forces 
experimentation with image tubes began during 
World War II. The subject bad been investi
gated by US cientists even earlier than that· 
a cientific paper entitled 'Apparatus for Trans
formation of Light of Long Wavelength into 
Light of Short Wavelength' dates back t 1934. 

Of particular intere L to the military was 

This staged but unretouched photo shows an image 
as seen through a night-vision scope. Simulated 
light was less than starlight. 

the image converter or infrared image tube. 
During the 1940 , the US Army began experi
menting with infrared viewers for night I 
battlefield urveillance and weapon sights. 

The basic invention was called a photoemis
sjve inf rared image tube converter and was 
capable of electro-optically demagnifying an I 
image. Tn nontechnical terms, the reduction of 
the size of the image- without changing the 
existing light on the image- would in effect, 
make that light brighter in relation to the I 
reduced image. To put it another way, the 
tube was capable of amplifying a low-level
light source. 

Mathematically, a one-sixth reduction of the 
image diameter increases electron density
and a resultant brightness- thirty-six times! 

Experiments were conducted with multi-
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taged image tubes, varieties of lens materials 
and lens coatings, and ultimately a magnifica
tion lens system. The end product was a scope 
that could amplify a low-level-light source 
while magnifying the image of the area being 
brightened. Tbis was to become the prototype 
o·f the mall hand-held Starlight scope capable 
of ranges up to 700 meters with an amplifica
tion factor as much as 60 000 times the origi
nating iight source. 

How well did the scopes work in Vietnam? 
On a tarles night, the · image presented wa 
so clear that the viewer could tell what kind 
of weapon individual enemy soldiers were 
carrying. 

Dr. Robert S. Wiseman- Uie "father of night 
vision," compares the combat soldier's first 
,ight-vision scope with the smaller, handier 
'hird-generatlon device. 
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Night-Vision Pioneers 

The US Army s Electronics Command 
(ECOM) headquartered at Fort Monmouth, 
N. J. and its Night Vision Laborat rie (NVL) 
at Fort Belvoir, Va. have primary responsi
bility for the military research and develop
ment of image converters and image inten i
fiers. Dr. R. S. Wiseman, Director of ECOM's 
Electronics Laboratories, is acknowledged as 
being the ' father of night vision" and was very 
much involved with the initial research of 
image intensification. 

Working aiong with Dr. Wiseman was Army 
scientist Benjamin Goldberg, whose involve
ment with image intensification began in 1941. 
He ultimately took over direction of NVL in 
1965. 

Another night-vision visionary is Donald J. 
Looft wh joined the research program during 
World War TI and added much to the evolu
tion of the first single- tage intensification tube. 
Upon Mr. Goldberg's retirement in 1973, Mr. 
Looft became director of NVL. Today, he is 
chairman of the J int Technical Coordinating 
Group on Thermal Imaging Sy ·terns an rgani
zation of top Air Force, Army, and Navy 
personnel h·artered by the Joint Logi tics 
Commanders to develop a commonality of 
future night-vision weapon system . The tri-
ervice venture will add impetu. to research 

and development programs and eliminate costly 
duplication of effort. 

Robert Threlkel, another vital link in the 
chain of night-vision development, is a lens 
expert who established the Army s fir t photo
graphic repair facility at Sacramento Army 
Depot, Calif., in 1951. The facility was to be 
c nverted to headquarters for the repair and 
product improvement of all night-vision de
vice then in the military. 

\ 
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Key to £VS progress was development of the 
low-llght orthicon television tube. From 
top down are the intensified image orthicon; 
Image orthlcon; two-inch image orthicon with 
fiber optics; a 25-mm Intensifier; and the 
two-Inch image orthicon. 

The first night-vision scopes issued to troop 
in the field were instruments of delicate bal
ance, but there is little room for delicacy in 
jungle warfare. As scopes "wounded ' in battle 
began to return to the laboratories at Sacra
mento, research teams at Fort Monmouth and 

Fort Bclvoir joined forces to make the devices 
more battle worthy. 

What ultimately emerged was a series of 
rugged combat-effective, night-vision devices 
ranging from compact hand-held instruments 
to large deck-mounted scopes. 

Night Vision Takes to the Air 

The first formal aerial use of night vision 
began with a closed-circuit television system 
tested during the early '60s. Researchers at 
NVL had developed an entirely new image 
tube called a SEC Vidicon tube. SEC stands 
for Secondary Electron Conduction, and its 
Vidicon tube fiber is optically coupled to an 
image inten ifier which gives it a low-light 
reproduction capabilily. 

As a result of the successful tests, NVL 
equipped five UH-IC helicopters that were 
deployed to Vietnam "for evaluation as a 
means of improving the Army s capability for 
conducting counterinsurgency operations." 

With the code name "Batman," the night
flying chopper proved to be extremely 
effective in counterinsurgency operations, be
coming the scourge of infiltrating sampans slip
ping into shore under the cover of darkness. 
So effective was the equipment that the Navy 
borrowed a system for use aboard a river 
patrol boat. 

The use of night vision had long been a 

SIX MONTHS LATER: BETTER THAN EXPECTED 

After six months of Strategic Air C0m
mand operational service, the reliability of 
the AN/ ASQ-151 Electro-Optical Viewing 
System (EVS) for late-model B-52G and 
H bombers has exceeded requirements 
specified by the Air Force Logistics Com
mand's Oklahoma City Air Logistics Cen
ter, weapon system and procurement man
ager. 

To date, five SAC units at K. I. Sawyer 
AFB, Mich.· Ellsworth AFB, S. D. : Grand 
Forks AFB, N. D.; Loring APB, Me.; and 
Robins AFB, Ga., have been activated on 
schedl.lle with EVS-equlpped aircraft and 
ground-support equipment. (See also re
lated item In "Aerospace World," J.une '74 
issue, p. 14.) 

The production program for the EVS be
gan at Boeing Wichita in 1971 and is on 
schedule and within negotiated cost. The 
last EVS kit, for installation at AFLC de
pots in Oklahoma City and San Antonio, 
is scheduled tor delivery during the first 
quarter of 1976. More than 270 kits will 
be produced, along with associated ground
support equipment, in the $212 million EVS 
production program. 

Boeing-funded conceptual studies and 
demonstrations of a proposed EVS were 

eonducted at B<:>eing's Wichita Division In 
1965. SAC issued an EVS system require
ment In late 1965. A prototype development 
pr'ogram with Boeing Wichita as the inte
gration contractor and industty manager 
was authorized in April 1969. Hughes, 
Westinghouse, IBM, Kaiser, and Conrac 
were selected to provide elements of the 
system. 

Authorization to proceed with limited 
engineering and long-lead procurement for 
qual ification test articles was given to Boe
ing Wichita In December 1970, and a final 
contract negotiated in June 1971. Also in 
June 1971 , the Air Force dec.ided to use 
computer-aided aerospace ground equip
ment (AGE) to automatically test and fault
Isolate EVS hardwal'e. Computer-aided 
depot-level AGE will be delivered to 
Warner Robins Air Logistics Center, Ga., 
In 1974 and 1975 to activate its repair 
capability for elements of the installed EVS. 

The 1,110-hour Production Rellabllity 
Demonstration Test (PRDT) condu~ted by 
Bo.eing Wichita In 1973 was the first time 
that an entire system has been tested in 
a specially built environmental chamber 
simulating actual 8-52 temperatures, hu
midities, and vibrations. 
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dream of the Air Force, and Operation Bat
man represented a giant step forward. How
ever, while the close-circuit system was quite 
functional in a slow-moving helicopter, in its 
then-existing state of the art it was not adapt
able for use in jet aircraft. A combat pilot must 
make instant judgments based upon several 
ources of information. He cannot devote his 

total attention to a single image appearing on 
a monitor screen. Consequently a method had 
to be devised for displaying the image along 
with other critical navigational information 
and in a manner readily understandable to the 
pilot of a swiftly moving jet aircraft. 

Because of the demands of the Vietnam 
War the Air Force could not wait for the 
problem to be resolved. It continued to rely 
upon its radar surveillance devices while the 
respon ibility for further development of. low
light, close-circuit television was given to the 
Army's Electronics Command. 

While one group of NVL researchers was 
devoting its efforts to low-light, closed-circuit 
televi ion, another staff of NVL electronic 
experts was concerned with heat- eeking radar 
urveillance. 

Thermal sensors had reached a degree of 
sensitivity that could differentiate between exist
ing basic temperatures as compared with other 
heat-giving masses present, and with sufficient 
definition to determine accurate profiles of the 
masses. This characteristic allows the infrared 
devices to penetrate a heavy ground fog, a 
blinding mist, or ev~n the presence of the most 

, sophisticated camouflage. 

I Sophi tication in the use of these sensors 
i I now permits a trained viewer to determine 

whether tJ1e "mass" is a human, a machine, an 
antiaircraft installation, vehicles, a particular 
kind of building, a missile launching site, a 
munitions dump, or any combination of these. 
The name of the system is Forward Looking 
Infrared (FUR). 

EVS: LL TV Plus FUR 

It would be difficult to determine who first 
had the idea of combining low-light-level tele
vision (LLTV) and FLIR into a single sur
veillance system, but Air Force engineers were 
quick to recognize the advantage it would offer 
a combat pilot. One sy tern would complen'lent 
the other, affording the piJot the option of 
either visual scenic information or radar intelli
gence, depending upon flight conditions. 

This ultimately led to the development of 
the Electro-Optical Viewing System or EVS, 
now being installed in the Strategic Air Com
mand's fleet of B-52s. A steerable low-Iight
level television ( STV) sensor is mounted on 
the underside of the aircraft. A turret gives the 
camera a ninety-degree steering angle. The 
system also includes a steerable FLIR sensor. 

Two monitors, much like home television 
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Low-light-level television sensors are 
being mounted underneath B-52s. Turrets 
give cameras ninety-degree steering angles. 

screens, are located in the B-52's instrument 
panel. Another i installed for the navigator, 
with yet another for the radar navigator. This 
gives pilot copilot, and crew a blind-flying 
capability equal to-and in some atmospheric 
ituations, better than- daylight flight. 

BYS modification o:f B-52Gs is being done 
by the Air Force Logi tic Commands Okla
homa City Air Logistics Center while the San 
Antonio Air Logistics Center will install EVS 
equipment in B-52Hs. The complete moclifica
tion includes a night-vision sensor combined 
with low-light-level television, FUR, interface 
equipment including a video distribution unit, 
a symbol signal generator a servo control unit, 
and display monitor at four stations. 

"Display" refers to the information that 
appears on the monitor screen . Whether pic
ture or symbol , it is in a form readily under
stood by the viewer. Army research perfected 
the ingenious FLIR. Air Force research per
fected the ingenious symbol signal generator 
that converts FLIR intelligence into "flight 
symbology," a language of symbols devised by 
Air Force engineers. This allows FLIR in-

39 



The author, Allen 
Storm, is an lnforma
·tion Special/st at Hq. 

Air Force Logistics 
Command, Wright

Patterson AFB, Ohio. 
He first became inter

ested In night-vision 
devices while serving 

in the Information 
Office at Sacramento 

Army Depot, Calif., 
where he wrote the 

first definitive articles 
on night-vision scopes 
that were released to 

the press. He has 
contributed articles to 

several magazines 
and has also written 

for network television. 

40 

formation to appear on the monitor screen 
along with other navigational information. 
Thus, the SAC crew has a readily under-
tandable display of infonnation relative to 

altitude, airspeed aircraft attitude, heading, and 
time-t0-g information, along with sen or and 
terrain-avoidance information. 

No other combat pilot in the world will 
be armed with a like amount of immediate 
strategic intelligence. 

The Pilot's View of EVS 

A primary strategic mission of SAC combat 
crews is low-altitude, closed-curtain penetra
tion to as es the status of previously hit targets 
and to destroy surviving target . EVS gives the 
crew an immediate and accurate strike evalu
ation capability. When a low-level bomb run 
ha sufficiently destroyed a designated target, 
weapo11S .are withheld for an alternate target. 
This, of course, va tly improve weapons 
effectiveness. 

[At a December 1971 Air orce Associa
tion Symposium held at Orlando, Fla. io 
conjunction with SA 's annual Bombing and 
Navigation Competition, Lt. Gen. Russell 
E. Dougherty then Commander of SAC's 
Second Air Force, explained the purpose of 
EVS. "In the nuclear environment in which 
B-52 nuclear strikes would be conducted," 
he aid, "much of the penetration and strike 
routes must be flown in a closed-curtain' 
cockpit configuration, closed to protect the 
crew against nuclear efl'ects- particular1y 
flash blindness. We plan to fly penetration 
low-level missions with reference only to 
instrumen1s and radar imagery .... 

"This [EVS] display [will] enable the B-52 
to penetrate at lower altitudes, which will 
increase the probability of avoiding enemy 
detection and intercept. Also, it will enable 

. Even when " cur
tained" to protect 

against nuclear 
flashes, B-52 crews 
see EVS images on 
monitors much like 
television screens. 

the crew to make prestrike assessment of the 
target, and to withhold, or to alter aim point, 
or lo proceed.' (See February '72 is ·ue, p. 
62).-TH E. Dl'l'OR ] 

Pilot who have flown the EVS are enthusi
astic about it. Maj. Charlie Rodriguez, who 
served as B-52 EVS Program Element Monitor 
for Strategic Air Command, ha logged many 
hour of flight time, relying solely on EVS for 
terrain-following information. 

' The only one way I can describe it," he 
said, i that it's like looking out a window. 
You always know exactly where you are and 
what 's going on around y<>u." 

After an eight-hour, low-leveJ mis ion criss
crossing the Rocky Mountains his summation 
of the flight was, " ... strictly a rocking-chair 
operation . It takes the weat out of high-speed 
low-level flying. I could drop her down a~ 
low as I wanted to go-low enough to· fly 
under any existing radar- and I was very much 
at ease. 

"I tried the navigator's seat, too " he added, 
"and it's the first time that guy can actuaHy 
see what's going on out ide. Like I said, it's 
just like looking out a window." And there 
are additional benefits, such as improved 
visibility during taxi, takeoff and landing ma
neuvers, as well as hazard-avoidance informa
tion. 

Since the earliest B-52s became operational 
in 1954, the Stratofort have undergone many 
modifications that have enabled them to adapt 
to changes in strategy and tactics. The Elec
tro-Optical Viewing System is the most recent 
and one of the most important in extending 
the B-52's operational effectiveness until the 
B-t with it even more ophi ticated EVS, 
joins the Strategic Air Command's manned 
bomber deterrent force. ■ 
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ALL THE WORLD'S AIRCRAFT SUPPLEMENT 

The first prototype of the Panavia MRCA makes a successful first flight on 14 August at Manching, West Germany . The aircraft was airborne 
for 30 minutes and carried out its planned flight programme 

PANAYIA _ 
PAf'/AV}A AJ1?CRA.FT GmbH; Head Offecd: 
8 MiJnclum 86, Postfacl, 8606~9, ArafJella
strasse 16, Gen11a11 Federal R_epublic 

Panavia Aircraf1 GmbH is an internaL!onal 
European industrial company formed on 26 
March 1969 to design, develop~ and produce 
a multi-,:ole combat aircraft (MRCA)_ for 
sorvice from 1977 with the air forces of the
United Kingdom, the Federal Republic of 
Germany, ang Italy, a,nd the German onvy. 
1'h.is p(ogcamme is one of the laq1cst Euro• 
pean industr{al programmes ever undert~ken. 
The three component companies cif Panavia 
a.re British Aircraft Corporation ( 42½ % ) , 
Messerschmitt-Bolkow-Illohm ( 42½ % ) , and 
Aerital.ia ( lS % ) . 
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PANAYIA 200 MRCA 
The MRCA is a twin-engined two-seat 

upersonic o.irc rnft that .l intended to fu"lfil 
the agreed operational requirements of its 
three sponsoring countries, The use of a 
varia'ble-geometry wing gives it I.be necessary 
fle)( ibil ity to achiev.e this. 

The aircraft is intended to fulfil i.x major 
requirements, some Of which are hared by 
more tba.n one of the panners. Thes¢ are ; 

(a) Close ·air s~pport/ baulefield interdic-
tion 

(b) Interdictor strike 
( c) Air superiority 
( d) Interception 
(e) Naval role 
(f) Reconnaissance 
In addition, a trainer version is being built 

which will also have an operational capa
bility. 

The Roynt ir Force is expected to order 
38S M RCA initially. These are due 10 begin 
cnrering service with Strike Command in 
1977 and will, in the first insrance, replace 
the Vulcan and Buccaneer in the overland 
trike and ceconnaissance (Ole$. Ll\ier, the 

air de-fence version will succeed the Phan
tom; and finally it is env.isaged that the 
MRCA will replace the Buccaneer for mari
time trike tasks ome • two-thirds of lhc 
RAF' front-line aircraft will eventually be 
MRCAs, according to the Chief of the Air 
Staff. 

The Luftwaffe is to order 202 MRCAs. 
primarily to replace the Lockheed F-104.G 
and, partly. the Aeritalia G91 in the battle-
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The Panavia MRCA is seen from above during one of the two /ow-level passes it 
made over the runway during its initial flight on 14 August 

field interdiction, nir superiority, and recon
naissance roles , our wings and one training, 
~quadro'n . are to be equipped, ·tarling In 
1978. The I :Z0 for the German Nnvy will be 
equipped fqr trike mis ion · against sea and 
COil taJ tnrget , and r6r reCOnn"nissance. 

The ltalion Air ore~ w!LI use its I 00 
MRC~ 10 ceplace the F-104O and G91Y in 
the air ·uperfority, grnund nuac.k, nnd cecon• 
nnl$Sa.nce roles. 

tructural (je_'ign of the procotypo M RCA 
was <lomp!e\ed in Augu t 1972. inc protO· 
type uircroft are being built-four in the 
UK, three in Gen:nnny, anrt iwn in lraty
ond tacic tests wilh a com.plete oirfrnme 
were under way in the Spring of 19?4. 

electron-beam-welded tl\linium alloy· ma
jodty o( remaining wing structure is of 
aluminium alloy, with integrally ·tilfened 
skjn. The wings each pivot hydra,ullcally, 
on Teflon-plnted bearings, from II point in 
t,he centre- ection just outboard oJ the 
!u ·elage. The roo~ of the outer wing mate 
wllh 1J1e pivot pin through attachment 
members madll of litanium -/,Hoy and fixed 
to lhe upper and lower light a lloy p;mel 
of the outer wing, bolt. and a o-called 
'round rib'', also of titanium nl(oy, lrl!n c 
n1itting the normal aerodynamic fore!!. 
,weep Olltua.tor~ are of the bnllscrc\ type, 

with hydraull 1'i:lotu1 tl1 i ci. Jn the event 
of \l(ing , swei:p fiiilu(e, the nlrcr-nft can 
lllnd safely with the wings fully ·swept. 
High-Hf1. devices on the c;iuter o.yings in
clude full-span lending-edie .lat · (th'ree 
ec1ions on each side), {ulJ. pan do_ublc

slo11ed trailing-edge fiap {four section 
on each ·ide ), nnd poilet two on upper 
surface on each side). pollen; give aug
mented roll control at unswcpt and inter
mediate wing po itions 111 IO\ speed, and 
al o act a lift dumper n!ter touchdown. 

All flying control surface.q actuated by 
clt!c:Lrically-controlle.d tandem hydraulic 
Jacks. Ther arc no dl!erons: Bntire outef 
wing . in,cludlng control ut'taces, are 
lta!Ian-built, Aerhnlin having prime re
sponsibility for final assembly and produc
tion o! these units, assisted by Aermacchi, 
Aeronavali Venetla, Piaggio,, Saca, and 
SfAI-Marchetll a subcootrnctors. Micro
u:c1tic11 Utaly) is prime subcomractor for 
1he wing weep system. 

Fusauoe; • Convenuonal all-metal emi-
monocoq~e structure, mainly of aluminium 
alloy, built in three main section , MBB 
in Germany i prime coniractor (with 
particlpation by VF -Fokker for the 
protbLyp¢ ond pre-production aircraft) for 
Lhe centre fu~elage section, including the 
engine oir Intake trunks end wing centre
.section bo and pivot mechanism. This 
task includes re ponsiblllty for the surface 
interface belween the movl)t;,le wing and 
tho fuced portion, to ensure both o mooth 
and lender extern.ul contour and proper 
, enling ag inst aerodynamic pressure over 
a ran,ge of wing weep position . The 
presem design uses fibre-reinforced plnsties 
in these are(l' , and an elastic • cal between 
the outer wiog,s 11nd the fuselage side . 
Responsrbtlity fof the front Cuselage, in
cluding bo(h cockpits, and for the rear 
foselnge, including the et1i;inc installation, 
is undennken by the MiJitnry Aircraft 
Divi .ion or Briti 'h Aircraft Corporation. 
Radar-1ronspnre,1t nose-cone by AEG
Telef unken, assi 1cd by ·Aerltalia and BA , 
binges sidewnys to starboard. Door-type 
ai rbro.ke on cnch ide 111 top of rear fuse.
Inge. 

TAIL UNn' : Cantilever nil-metal 1ruc1ure, 
con i'ting of single sweptback. two-spar fin 
nd ruddtr, and low- ct all-moving hori

iontal surfacl!S (''taileron ") which operate 
cogetber for p_ltch control , nd dif(eren
tially for roll control, o s.isted by use of 
the wing spoilers when the wings ace not 
folly wept. Rudder and talleron ncruated 
by ele<;tric111ly-controlled tandem hydrauJic 
jock , Po "ive BCM anrenna lairing near 
to.P of fin R.nm-"ir intake for heat me
changer at bn e o.f fin. Enu-re rnil, unit is 
the rcspon ibllit>: of BAC. 

LANDING GE"AR : HydrauliOlllly-relraotable trl-
, cyclti type, wilh forward-retracting twin
wheel teei'able nose unit. Single-wheel 
main units retract forward and upward 
into c_cmtre section of fi1$el~ge. Develop
ment and m11nufac1ure of lhe complete 
landing ge,ar ond associated hydrnulics i. 
headed by Dowty Rotol (tJI() . Dunlop 
wheel , brakes, low-pressuce tyres (10 per-

The P-01 first protot,ype (D-9591), os
sombled by MBB, wo..s tolled out in April 
1974 und macje .its first flight on 14 Augu l 
1974 -01 MiuJ,ching in Germany flown by 
BAC test pilot Faul Milieu and ii Meister. 
'fhe second and third protot}lpcs were sched
uled to fly in 1974, and au nine by r.he end 
ot 1975. The econd and third prototypes 
will fly al BAC's Wnrcon aerodrome in 
Lancashire, 1he fourth a'l Mancbing, and the 
fifth ,Ill Caselle in Ita)y. TWO lllOre will fly 
at Warton, one at Manching artd one et 
Caselle. Within the overall flight tesL pro
gramme, the first aircrufl will be used for 
.systems and handling trials; the second for 
ftutter tests; the third will be the first 
MRCA 10 be fitted v;ith dual controls; and 
the (ounh will ~'rcy oul Initi11l testing of the 
avionics and weapon ystems. The nine 
prototypes .will be . followe'd by ix pre-pro• 
duction 11.ircro!t in,-advan~ of Lbe main pro
duction stream. 

MRCA P-01 first prototype, photographed at its roll-out in April 1974 

Ground running nf the 1Ul.J99 power 
plant began in eptember 1971; air 1es,ing 
under a Hawker Siddeley Yul.can testbed 
(XA903) stnrted In April 1973. The 27 mm 
Mauser cannon i being tesl-llown in, ond 
fired from, o BAC lightnlpg fig~ter. Mar
shall of Cambridge bas inoditle'd two Buc
caneer aircraft to flight tesl the nav / attack. 
system. 
TYPE: Twin-engined multi-purpose military 

!lircraf1. 
WINGS: C~Ulever shouldel'-'wing monoplane. 

All-metnl wings, of var(nble geometry, 
having a .weep of approx 25'~ in the fully 
forward position and oppro,r 65° when 
full)' swept. WJng carry-tbrougli bo,r I of 
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roi1 operation ffom s.oft, :se_mi-prepared 
urfaces), and anti-skid unit . Runway ar

re ier hook beneath rear of fuselage. 
P0Wlll\ PUNT: Two Turbo-Union RB.199-

34R tbr<ie-spool tucb.ofan engines, each 
rated at • 8,500 lb ('.l ,855 kg) t dry and 
1-4,500 lb (6,577 kg) st with aftorburning, 
fitted with bucket-type thrust (evei:'ScrJ; an'd 
installed in rear fuselage with downward
opening doors for servicing and engine 
change. Four large "btoW•QUt" doors in 
top of each trunk, above the wedge-shaped 
two-dimensional intake. All internal fuel 
in multi-cell Unlroyal self.sealing Integral 
fuselage tanks aod/ or wing box tanb, all 
fitted wilb press-in fuel amp1ing and water 
drain plugs, and nU re(uelled from a 
single-point NATO connector. Detachable 
and retractable inflight refuelling probe 
can be mounted on starboard side of fuse
lage, adjacent to cockpit. Sys1em olso de
signed to accept a buddy-to-buddy refuel
Jing pack. Provision for drop-rnnk.s of 
various sizes to be carped b,eneath outer 
wings. Dowty Fuel Systems/Lucas/Micro
tecnica afterb.uming fuel control system. 
AEG-Telefunfi:en intake de-icing system. 

ACCOt,tMODATION : Crew o! two on tandem 
Martin-Baker Mk l0A ejection. seats un
der Kopperschmidt/AlT one-pi'ece canopr, 
which is hinged at rear and opens up. 
wards. Flat ccnire windscceen panel and 
cu.wed side panels, built by Lucas Aero
space, incorporate Sierracote electrically
conductive heating film for de-icing and 
internal d.emisting. 

SYSTEMS: Nordmicro/HSD/Microtecnica air 
intake control system, and Dowty Boulton 
Paul/Liebherr Aerotechnik engine intake 
ramp control actuators. Two separate in• 
dependent hydraulic systems, one driven 
by eacb engine, prov,ide .fully duplicated 
power for wing sweep, Haps, slats, poiler.;, 
airbrakes, landing gear, tailerons, and 
rudder. Main system includes Vickers 
pump, Dowty accumulators and Teves 
power pack. Fairey Hydraulics system for 
actuation of spoilers, rudder, and taileron 
contrQI. Provision for reversion to single
engine drive of both systems via a me
chanical cross-connection between the two 

engine auxiliary gearboxes, in the event of 
a ,single engine ·failure. In the event of a 
.double engine ftameout an emei:geney 
pump in No. I system hM ufflcient dum
lion for cc.-entr.y into the engine cold re• 
light boundacy. Flying, control circuits are 
protected from loss of fluid due to leak ' 
in other circuits by isolating valves which 
shut oft the utility circuits If the reservoir 
contents drop below a pre-determined 
safety limit level. L>upllcated AC.and D 
elec1rical power is provJde.d by two aJter
natOr$, each driven by its engine 1.1uxllinry 
gearbox, to two eparate mJlin A busbars 
and one ~ential AC busbar, and through 
two ·fnn-cooled transformer-~ctlfler uniJ. 
('FRUs) to two main DC busbars. Lucas/ 
iemens 40f 60kVA 200V 400llz lhree

pha~-e constanL-freque,ie_y AC generating 
system. Either generator can cope with the 
full demand of the electrical systems In 
the e"'.en1 ot a single generator failure. If 
b!)th TRUs fail, an 01t-board VnrUI bnttcr.y 
supplies the essential DC bu bar. In the 
event of a tornl loss of po\\iec the bauery 
also drives on cle.c1ro-hydraulic pump 
which provides p9wer for the primary :fty. 
ing control . tinder normal condition the 
bnttery drive the KHD/ Microtecnica/ 
Lucas T3 I 2 APU for engine st.orting, buL 
a D ground supply is provided to assist 
starting iI required. ~le soy power . ystem 
controller. Norrnalau-Garreu pre-cooler 
and cold-air unit, Marston E,ccelsio.r inter• 
cooler and Teddiogma temperature con
trol system. ormalnh:-Gur'rett/ Draeger
wer.k/ OM:f demand-type. oxygen ystem, 
using a lox convener. KHD accessory 
drive gearboxes and Rotax/ Luc:1s/ Si~,men 
integrated dcive generator. Marconi-Elliott 
flow-metering ystem. E(chweber fuel 
gauging sy 1cm and Flight Refuelling llexi
ble couplings. Graviner fire detection and 
ex.tingui bing systems. Rotax contactor . 

mitbs engine speed and tc_mperaturo in• 
dicators. 

BLl!<.."TRONJ:Cll AND EQVIPMGNT: Communica
tion equipment inclµ~.«!S Pie sey (UK and 
Italy) or Roh!le und cbwarz (Germany) 
U,HF/ VIIF radio; AEG-Telefunken UHF/ 
DF (UK and Germany only) ; Chelton 

UHF homer aerial; SIT /Siemens emer
gency UHF with Rohde und Sch.wan 
sw.itch: BAC HF/ SS13 aerial tuning unit; 
Rohde und chwarz (UK and Germany) 
or Montedel {!lilly) AF / SSB radio; Ultra 
communication control system; Marconi
Elli,ott central suppression unit; Epsylon 
voice recorder; nnd Chelton communica
tions and landing system nerinls. 

Primary self-contained nav /attack sys
tem includes Texas Instruments multi
mode forward-looking radar (Marconi• 
Elliott mulJi-mode nirbome intecception 
radar for AAF interceptor version): Fer
ranti three-axis digital lnertie.l navigation 
ystem (DlNS) -and combined rodar dis-

pJoy; Decca TYpe 72 Do_p_p'Jer radar sys
tem; Mjcrotecnica air dalll. co.mpt.11er; Lite! 
piril 3 16-bit central digital computer; 

Aeritalia radio/ radar altimeter; Smiths 
electronic he.id-up dispJoy with Dava.U 
camera; Ferranti nose-mounted laser 
ranger and marked target seeker; Marconi
BIUon TV tabular display: Astronautic , 
U A, bearing disrnnce heading ·1ndica
tion and contour map displl}y, Defensive 
e·quipment includes- Slemen (Germany) or 
Cossor SSR-3100 (:UK) IF transponder; 
Blettronica warning radar; and MSOS/ 
Pie. ey/ Decell passive ECM system. 

Flight control system include a ~r
coni-Bllion command • tabllity augmenta
tion system (CSA ) . incorporat.lng Hy-by. 
wire and auto-s!,llbilisation; Marconi-EUJott 
autopilot ond night director (APFD), us
ing two elf-monitoring digital computers; 
Marconi-"Blliott triplei1 transducer unit 
(ITU) , with .analogue computing and 
sensor channels; Marconi-Elliotl 1errain
following E- cope (TFB) · Fairc;~t Mar
coni-Ellrott quodruplex elec1ro-hydraulic 
actuator; nnd Miorotccnica ai.r data set. 
The APFD P,rovides preselected nttirude, 
heading, or barometric height hold, head
ing and, track aeq·uisition, and Mnch num
ber or airspeed hold wit.h eutorhrotlle. 
Plight director operates in parallel with, 
and can be used es back-up for, the auto
pilot. Automatic approach and radio 
height-holding modes are 111s0 nvrulable. 
Qlhc,r instrumentation includes miths 

Panavia 200 MRCA multi-role combat aircraft (two Turbo-Union RB.l99-34R turbofan engines) (Pilot Press) 

.,,.,...,,,,,,,.- .......... ........, 
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P-02 second prototype of the Panavia 200 MRCA, assembled in the UK, with a Jaguar GR.Mk 1 

horizontal situation indicator, vertical 
peed indicator, and siandby altimeter; 

A~G-Tell'.!fUnkcn ABP; Li1al standby atti
tude and heading refeniilc~ sy 1em1 SEL 
(with SBT Ae} or (in UK aircraft) Mar
coni-Elliott AD,2770 (withou1 ETAC) 
TACAN; Cossor CII.S 7'S lLS; and Bo
deJlseewerk attitude direction indicator. 

Overall responS'ibility for the -n,v\onics 
r_ests w.ith the three-nation group Avionicn 
Systems 13oginee,ring, combining the acliv• 
ities of .BASAMS (UK}, ESG (Getm.any), 
and S-J,o. ('Italy). The. I\ViO.l)iCS SY~tems~ 
while standardised ns far ns possible, re
tain lhe OexibillLy necessary to perform 
the vatJous role$ reqpired. They provide 
accurate low- and high-level navigation; 
precision vi$.tlal auaci. on ground targets 
in blind and poor wejlther conditions; air
to-ground and alr-to•air atta'dk 1Yith'a wide 
variei.y of weapons; ma·nually coil1rq'llcd 
ang automatic attack; and .comprellensive 
on-hoard ·checkout and mission data re
cordfng; with minimisation of ground sup
pofl fac:i)itles at bns~ _and the. front line. 

AllM,\MBN'r: All MR.CAs are fitted with two 
27 mm Mauser cannon, one in each side, 
of the<lower forward fuselage. Other arma
ment varies according (O version; with em
phasis on 1he ability to curry a wide range 
of advnnced non-nuclear weapons on th~ee 
underfuseloge allachments and up 10 four 
·swjvelling baidpoints beneath lhe outer 
wings. A Marconi-Elliott s!Ores manage
ment system is fitted, and Sandall Mace 14 
in (35.S cm) ejector release units arc 
slandacd. Jnitinl weapon systems evalua
tion will include t.rials on the.fourth proto
type of a modified Ray;theon Sparrow mi • 
lfile, fitted wllb a British warhead and 
fuse. 'Fhe battlefield interdiction version 
will be capable of drop_pjng defensive 
"streuwaffen" (scatter weap.ons), and of 
carrying weapons to sui ''hard" or ''soft'' 
targets. The naval and interdicto.r strike 
versions w.ill have provision fox carrying 
additional, externally-mounted fuel tanks. 
The air superiority version will be oble to 
carry a wtde range of guided and semi
active horning air-to-air we_ilpons. AlI)Ong 
the weapons already spec;ifie(! for, or suit• 
able for carriage by, the MRCA ace the 
Spar(ow and Aspide air-to-air mlssi!e~; 
AS.30, Martel, Kormornn, and Jumbo nir-
10-surface missiles; napalm; BL-75S 600 
lb cluster bombs; and 'sm11n" or retarded 
bombs. 

DIMENSIONS, BX11!1!.NAL: 
Wing span: 

fully .spread 
fully swept 

Lenglh overall 
Height overall 
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45 ft 7¼ 1n (13.90 m) 
28 ft 2:lh in (8.60 m) 

54 ft 9½ in (16,70 m) 
18 £1 8'1h in (S.10 •m) 

WEIGHTS (estimated): 
Weight empty, equipped 

22,000-23,000 lb (9,980-10,430 kg) 
Max T-0 weight 

38,000-40,000 lb (17,240-18,145 kg) 
PERFORMANCE: 

M1:1x level speed at 36,000 ft (11,000 m) 
·above 1,146 knots (1,320 mph; 2,125 
km/h) 

Max leyel speed 11t low a11I1ude: 
approx 79Cikno1s (9to mpn; 1,465 k.mi b) 

Combat cnducnnce{inte.rnal i ucl) 70-80 min 

BOEING 
1JOB1NG AER0Sf'ACE COMPA·NY; AD
DR,ESS: PO BQx 3999, Seattlit, W,aslu'ngton 
98124, USA 

Looking ahead for potential replacements 
for its fleet of Lockheed C-130 Hercules 
t.rnnspor1 aicoral1, the USAF issued requests 
tor pl'ul/V 'fit~ 1" 1\ioe US noro&pace com
panies in early 1972. Responses were re
ceived from Bell Aerospace, Boeing, Fair-

child lndustries, a combined Lockhced
Oeorgja/ Nortb Americon Rockwell team, 
and McDonnell Douglas. From these pro• 
posals, those of Boeing end McDonnell 
Douglas were selected. 

The advanced medium T0L transport 
(AMST) programme 'is under the manage. 
rnen1 of the Prototype Program Office of 
th,i,:. U AF System Command's Aeronautical 
Sy 1ems Oivls'lon, Wright-Pallerson AFB, 
0hio. Its Phase I requirement, which had a 
90-day 1Jompletion pedod, demanded the 
ubmission of additional desi&!l/ performance 

al'lalysis. Both companies completed this 
stage of the contract in just over a mpnth, 
and tliis enabled the USA.F to give a go
allead f,or Phase 2 ome 30 days ohead oC. 
schedule. Phase 2 cover ·a 45-month period, 
during whieh each c(5mpany is building and 
will Hy two prototypes, ·ep,phasis being 
placed on performance an<l cgs,t goals rather 
lhuu rigid adherence to specification require
ments-. 

tr wa. hoped 0JiAin11Uy to complete the 
lirsl of two Boeing prototypes, allocnted the 
USAF desigl)ntlon Y.C:-14, in time for a first 

Artist's impression of the Boeing YC-14 prototype advanced medium 
STOL transport (AMST) 
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flight in December 1975. The seeQnd YC-14 
wa , planned to follow abou1 two months 
later, after wllich, both aircraft l'{Ould 1ak11 
part in a prototype Hy-off competition wjth 
two McDonnell '.Qouglas YC-lS pro10_1ypes 
over a perjod of ab'6ui one year. The future 
of the AM.ST progra"1me ,1ras put in doubt 
When Cong.res$ set YC14/YC-1S spending 
at S-25 million in the F-Y 1~74 budget, as 
against $65.2 mi.Won requested J>Y the U!?A F. 
However, the Secretary of the :Air Force 
stated the USAF's intcntlo.n to continue the 
programme 111 reduced rnte through FY 1974 
ond 10 ns~ for $55.8 mllllon for f'Y 1975. 
These developments will probably delay com
pletion and .ffight testing o[ the aircraIL 

BOEING ADVANCED MEDIUM STOL 
TRANSPORT 
USAF designation: YC-14 

One of the significant oesign Jeatu~s of 
the Boe_ing YC14 i the use of a celatively 
small supeccrltical wing, with an overwing 
installation of the power plant. Benefit-s ac
cruing from tliis layout include: the presenta
tion or n low Infra-red signature 10 ground
based detectors; an uncluticred underwing 
sUTface, simplifying· the carriage of external 
stores, includlrig RPVs; efficient thrust re• 
versa!; nnd a reduce'd no'ise footprint. Sig
nificant improvement of cargo compartment 
loading efficiency will result from the adop
tion of the wide-body foselage concept, 
which is now a familiar feature of civil air 
transports. 
Tu'PB: Advanced military STOL lnrnsporc 
WrNos: Cantilever s~oulder-wing monoplane. 

Cqmpnratively small uper(;ritical wing of 
tapered planform, incorporating advanced 
concepts to enhance STOL c~pability. 
Wing upper-surface blowing ®n6ep1 re
quires the engines ro 15e mounted a\)ove 
and for::ward of the wing, so that they 
exhaust over the wing upper surface. 
Wide-sp.an leading-edge and Coanda-type 
trailing.aedge ftaps wilJ, when extended, 
,ini:lu,ce the high-speed -airflow from the en
gines Lo c,ling to 1he sucface of the wing
flap system and direct it downward, gencr
·ating powered lift. Bo·eing cfaill) . that , 
wind tunnel .tests of the syst.ein have 
shown H to ,be su11er(or 10 other powered 
lift concepts, such as externally blown 
flaps or vee1ore,d thrust. 

FUSELAGE: Conventional semi-monocoque 
all-metal structure. 

TAIL UNIT: Cantilever all-metal structure 
with high T-tail. Doubl!!-hinged rudder 
and elevators. 

LANDlN:O GEAR: Retraetabl'e tricycle 1ype. 
Twin wheels on nose unit. Eoch main unit 
is of the four-posL levered type, with twin 
'Vheel_s in tandem. Main wheels and no$e
-whee.ls have tyres ize 40 x 18-16. 

POWER PL.A:Nl': llwo General Electric CF&
SOD two-shaft higp by-pass raUo turbofun 
engines, each wit'h a mqximum rating of 
app.rox SO,OOO lb (22,680 kg) st. Mounting
of the eng)nes aboYe and forward of the 
wing ,is exi:,ected 10 offer significllnl noise 
re·duction. Mission fuel toad 25,000 lb 
(12,340 kg) less reserves. 

AG<lOMMODATION: Abie 10 carry 150 troops, 
or appr_oxim°'tely "27;000 lb 02/247 kg) 
cargo in STOL operatio~. or 65,000 1b 
(29,500 J\g) in conventional operation. 
Passenger deor on each side of fuselage. 
Carg_o loading .ramp in undersurinee oJ 
rear fuselage. Undersurface of fuselage, re
tract upward inside fuselage- af1 of ram_p, 
Digital flight controls ore triple-recfundant 
and fail-operational. 

DIMENSIONS, EXTERNAL: 
Wjng ~pan 129 ft O in (39.32 m) 
Length overall i3 l ft 8 in ( 40.13, m) 
Height overall 48 ft'8 in (14.83 ml 
Tailplane span 55 ft O in (l 6. '16 m~ 
Wheel track IS"fl '1 in (S.66 m) 
Wheelbase 4'1 ft Q in ( 12.50 m) 
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Boeing YC-14 AMST (two General Electric CF6-50D turbofan engines) (Pilot Press) 

DIMENSIONS, INTERNAL: 
Cargo compartment: 

1,.~glh 47 ft O in (14.33 m) 
Width 11 ft 6 in to 11 ft 8 in (3.50-3.55 m) 
Height 11 ft 2 in to 12 ft O in (3.40-3.66 m) 

ARE.- : 
Wings, gross 1,762 sq ft ( 163.7 m') 

WEIGHTS: 
Design max T-O weight: 

l'OL operation 172,000 lb (78,020 kg) 
CQnvcntiona1 operation 

2 16,000 lb (97;97'5 kg) 
PtlRFORMANCIB (estimated at. SIOL mox. T-O 

weight, except where indicated) : 
Max level speed at 30,00:o· ft (9,150 m) 

400 k'not (4.60 mph; 740 km/ h) 
Landing peed 

86 knots (99 mph; 159 km/h) 
T-O lo and landing from 50 ft ( 15 m) 

2,000 ft (610 m) 
Range with max payload: 

STOL operation 
1,000 nm (1,150 miles; 1,850 km) 

Conventional operation 
l,10◊. nm (1,265 miles; 2,040 km) 

Range with max fuel, zero payload: 
STOL operation 

2,300 nm (2,650 miles; 4,260 km) 
Conventional operation 

2,600 nm (3,000 miles; 4,820 km) 

AHOSPATIALE 
SOCJ'tTt NATIONAL£ INDUSTRIELLE 
A.tlRO"SPATIALE· Head OQice: 37 boule
vard de Mo11t111or1moy, 75781 Pciris-cAdex 
16, France 

AHOSPATIALE SA 360 DAUPHIN 
The first of rwo SA 360 proio1ypes 

(F,WSQL) flew for the first time on 2 June 
1972. powered by a 980 shp Tu(bom~ca 
Astazou XVT mrboshaft ~ngine, After 180 
flights, it wns rc.aeugined '.l"ith an Astazou 
XVJHA 1urb·oshaf1 11nd modified in ce~tain· 
respe·cts, including th.e ,nddi1ion of small 
weigh \$ to the rotor blades, 10 eliminate 
ground r6$onance and reduce vibration to an 
unprecedented level, even at higH speed. The 
oirora!t flew for the first lime fn its modified 
form on 4 Moy 1973, h,iving been· joined by 
the second protot~pe ( -W • QX) on 29 Jan
uary 1973. By the beginning of 1974. the 
two helicopters had logged a total of more 
th-an 400 flying ho.urs. 

lntende,d as a, suceossot 10 the Aloueuc 
111, the SA 360 will be avail11ble to opera
~ors in about I 976. A twin-engined v~rsion, 
designated A 365, is nlso expected 10 enter 
production at 1h01 time. 

Three· helicopter speed records in Class 
Eld ( I ,750 to 3,000 kg weigh() were Cl up 
ot I ~res by the first protoiype 'of the A 360 
QIJ 15, 16, nnd 17 May 1973, pJlc;>ted by 
Roland Coffignot. Carrying n payload equiv
alent 10 eight per ons and fuel for one 
hour's flying, the SA 36,9 achieved, ucces• 
sively. 161.4 Jcnots ( 185.8 mph; "299 km/h) 
over" a LOO km elo~ed circuit; 168.4 kno1s 
(193.9 mph; 312 km/ h) over a 3 km course; 
and J 63.5 knots (188.3 mph; 303 km/h) 
0'(er o 15 km coUJSe, 
TvPE: Turbine-powered general-purpose heli

copter. 
RoToR SYSTEM: Four-blade semi-articula1ed 

mnin rotor nnd 13-blade shrouded-fan 
untl-torque tall rotor (known ns a ".Fene • 
trpn' ' Qr "Fan-in-fin"). Main rotor blades 
are of symmetrical NACA 0012 s~ction, 
with n 1heoretical twisl of 8° a nd constant 
chord, nnd nre a11ached LO the hub vja a 
drag hinge, with • damper, and flnpping 
hinge. Each has a ~ingle lcucling-cdge spar 
of polyesLer plastics, extending back to 
about 3.0% chotd at lop and bottom. The 
omer kin i of glussfibrc, with nn inne.r 
kin of carbon fibre, and the entire blade 

i filled wi1h Nomex honeycomb. The 
leading-edge is formed by o. layer of Vul
kollan plastics with an 01,11er protective 
shi,old of thin-gallge tuinless steel. Tail 
rotor blades are of die-forged light alloy, 
with ar1ie1,1lation for pitch change on'ly. 
Main roto.r blades cao be folded manually 
for stowage. Roto'r brake ano main rotor 
blade de-icing optional. 

RoTaR DRIV E: Main reduction gearbox for
ward •O[ engine. whiob l mounted above 
the fu eti,ge 10 the rea, of.le the cabin. Out
put shn'fL enters main trnnsmi~sion bc;,x 
above the drive,shnft 10 the tail rotor. 
Main roior rpm: 348 normnl, 393 in ,auto
rotnLion. Tail ro tor rpm: 4,700. 

FusE1:.AoE.: Conventional all-meLal assembly 
of cabin and ·serni-mqnocoque tnilbo.om. 
Cn\?in built on a strong box structure em
bodying 1wo tran verse frames and the, 
cnbin floor. 

TAil. UNIT~ Horizontal .siabiliscr mid-set on 
tailboom. forward of shrouded 11111 rotor, 
with endplatc fins. Tnilboqm te~minnie in 
lr1rgc .fin of unsymmetrical section, housing 
the rail rotor. The section of this ftn i 
such that in cruising flight il counters the 
torque of the main rotor; the ta.ii rotor is 
thus required to provide only yaw control, 
with minimal variation of pitch, rcquirfng 
only 5moJI power Inca.kc. 

LANDING GEAR: Prototypes have Eram non
retractable tailwheel-type landing gear, 
with single wheel on each unit. Main legs 
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Firsi pro/otype of rhe Aerospatiale SA 3M) Dauphin, with original 
unstepped nose (J.M. G. Gradidge) 

embody hydraulic hock-s1ru1s. Tailwhcel 
carried on Ollli-~(mmy leg 'which can be 
looked manuu111 -in centnl.l posftion. Dun
lop mrun-wheel tyres s1?,e 355 x 1 S0-4, pres
s~re 73 lb / q in (S.1.3 k11lc1n"). Dunlop rilll• 
wheel tyre $1ze 260 80-4, pressure 73 lb / 
q in '(5.13 kg/cm•). Dist brakes on main 

wheels. WMef fairings st:lndatd. Two main 
wheels will retract fotwnrd into cabin 
underfloor structure on produeLton air
craft. Provision for floats or skis. 

POWBR PkAl"T: Onea Turbom4.ca A tazou 
x:ViUA turboshaft engine. deliverin11 t ,044 
shp for take-ofL Two Kl6bcr-Colomb.es 
bog-~y.pe. {µel tanks untl6r cabin fl0or, totnl 
normal cnpacity 104 Jtnp gallons f4'15 
litres). P.roii&fon for· lnre;11r 111ral<s, cap11city 
145 Imp gallon (660 litJeS.) and (or two 
tcr~y tank$, one. of 60.5 l(1'1p gaJJo,ns {27 
litre~) cnpacity. on the cabin floor and on
other of S~ Imp ,gall0ns (2SO litres) ca
pacity at the bock or th~ cabin. Tanks Clln 
be of se)f-senling type in mili1nry versions. 

AccoMM.OOATION : tandard ten, ent version 
bas seats for pJ.101 (to suirboilrd) ond co, 
l}llot or passenger in from. and two row· 
of four ems 10 the rcnr. IOlerio~ of the 
cabin ii ·clear except for o vertical ducu, 
hou ing. th'e flying oomrol rods. posiLionod 
cenq_ally nf1 of the cemre row of seat . 
Two forge forwntd-hingcd d()Ors on each 
side. Compartmen1 for hnl'ld boggagc or 
coots af1 o.t rear row or ~eats. cpn rate 
mafn baggqgc coniportlJ)e°Jll • aft of cabfo, 
wilh door on srnrbonrd i ide. lternntive 
13-s~t layout lias nn extra raw of thre.e 
seats between the four-sea1 rows, nnd no 
space for banp bnggoge or cants. An'lbu
lonce version car'r[es four stretcher pn• 
tieots, a medical 111ienda'nt; and 1wo crew. 
Mixed-tcofflc v.ersion corrie i)( perwn at 
fr.om of enbin, with 88.3 cu - ft (2.50 mi ) 
of cargo space to the rear. The floor fo 
this area will uppon a loading of 122.9 
lb/ ii.q ft (600 k_g/ m'). Executive ver ions 
a.re available- with VTP interiors for four 
or Jive pa· ene.er1,. Cqbin is heated and 
ventilated. J>rovi$!,on {oi' 2,755 lb (1.250 
kg) capacity <:argo sling, rescue hoist, llnd 
a wide range of other civil and mililary 
equipment. 

DIMENSIONS, EXTERNAL: 

Diameter of main rotor 
37 ft 8¾ in (11.50 m) 

Blade chord, main rotor ( constant) 
1 ft I¾ in (0.35 m) 

Diameter of tail rotor 2 ft 111/IG in (0.90 m) 
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Lcµiglh overall 44 {10 in (l'.Ul m) 
Ll:fllllh of fuselflge 36 ft 3:½i in (I 1.07 m) 
Width, rotors (olde'd 10 ft I¾ in (3,0'9 m) 
Height PY6f(iil 11 rt I¾ in (3.ifO m ) 
Wbeel track 7 ft8¼ in (2.34 m) 
Wheelbase 23 ft 8¾ jn (7.23 m) 
C11bi11 doors (fwd, each): 

ijeight 3ft 8 in ( 1.12 m) 
Width 3 ft 5¾ in (1.06 m) 

Cabin doors ( aft, each) : 
Height 3 ft 8 in (1.12 m) 
Width 2 ft 10¾ in (0.88 m) 

Freight compartment door: 
Height I ft 6¾ in (0.48 m) 
Width 2 ft 7½ in (0.80 m) 

DThtl!NSIONS, INTl!RNAL: 
Cabin : L/, abte length 7:ft 2¾ in (2.20 m) 

wwui al front 6 rt s~:. i,1 (I.% m) 
Width Ill iear It 3 in (1 .60 m) 

Baggage compartment volume 
62 cu ft (1.75 m3

) 

WEIGHTS : 
Basic operating weight 3,087 lb (1,400 kg) 
Max T-0 weight 6,173 lb (2,800 kg) 

PERFORMANCE: 

Recommended cruising speed 
140 knots (162 mph; 260 km/ h) 

Econ cruising speed 
124 knots (143 mph; 230 km/ h) 

Vertical rate of climb at S; L at AUW 
of 5,511 lb (2,500 kg) 

1,475 ft ( 450 m) / min 
Rate of climb at 5,900 ft (1,800 m) at AUW 

of 3,747 lb (1 ,700 kg) 
2,950 ft (900 m) / min 

Hovering ceiling in ground effect at AUW 
of 5,952 lb (2,700 kg) 

10,500 ft (3,200 m) 
Hovering ceiling out of ground effect at 

AUW of 5,952 lb ('.2,700 kg) 
9,200 ft (2,800 m) 

Range with 1,653 lb (750 kg) payload al 
econ •cruising speed 

291 nm (335 miles; 540 km) 
Ferry range with 145 Imp gallons (660 

lilres) fuel , no payload 
420 nm (484 miles; 780 km) 

AHOSPATIALE SA ~~&/366 DAUPHI~ 
Announced in early 1973, the SA 36& will 

be twin-engined version of the A 360, 
powered by 'rurbQm6ca Arriel tutboshaft 
cnglr:ie ~ uaoh rated 01 ,690 hp. A prototype 
s eheduled 10 fly during the fir t month 

of 1975. 
The SA 366 will be similar, except for 

having Avco Lycoming ~S 10, engines. 

McDONNELL DOUGLAS/HAWKER 
SIDDE!.EY 
PARTICIPATING AIRFRAME AND EN
GINE MANUFACTURERS: 
McDonnell Aircraft Company, Box 516, 
St. Louis, Missouri 63166, USA 
Hawker Siddeley Aviation Ltd, Richmond 
Road, Kingston upon Thames, Surrey KTI 
5QS, England 
Prati & Whitney, East Hartford, Connecticut 
06108, USA 
Rolls-Royce (1971) Ltd, 14-15 Conduit 
Street, London Wl A 4EY, England 

ADVANCED HARRIER 
In December 1973, following an eight

month jointly-financed initial definition 
phase, proposals were presented to the 
British and US governments for an ad
va·nced version of the Hawker Siddeley 
Harrier V / STOL close-support and recon
naissance aircraft. These proposals were 
agreed, and by the Spring of 1974 the two 
gQvernmenLs had received for approval fur-
1her propo als regarding· the cost- and work
sharing for continuation of the programme. 

Four versions of the Advanced Harrier 
were projected nt that time. The largest 
potential operator was the US Marine 
Corp, . which hn~ stnted a requirement for 
342 A V-16A Advanced Hnrriers for service 
in the 1980s. Its version would have an inte
grated weapons delivery ystem ( IWDS) of 
the type now being developed for the AV,SA 
Harrier and the McDonnell Douglas A-4M 
Sk,yhnwk JI, four underwlng hardpoint , and 
20 mm underfu clagc guns. A proposed RAF 
version would have seven stores points, two 
30 mm Aden gun pods, and an undernose 
sensor, possibly for a low light level TV 
scanner. Versions projected for the US Navy 
and Royal Navy would each have a nose
mounted radar. The US naval aircraft, in
tended for operation from Sea Control 
Ships, would be equipped to carry Side
winder or Sparrow air-to-air missiles, and 
Harpoon, Maverick, or Condor ai,-to-,urface 
missiles. 

By mid 1974, the VK govi'mmlin1 hnrt 
signified its intention of contributing 0111-y 
nbou1 £. 120,000 ($288,000) 10 the joint 
prog_fammc during the last eight months of 
this Y.car. Work i • being concenLratcd entirely 
on Vic US Marine Corps VCll,'ion, with 
Hawker Siddeley and Rolls-Royce limited to 
subcoatrnc1ing roles. The USMC is 11 lloca1-
ing additional funds lO the programme, and 
i expco1ed to request Cull develor;,.ment 
fundln~ in late 1975 or early 1976. 

Meanwhile, Lhe US Navy bas confirmed 
1hut the Rockwell XFV-12A prototype, with 
th.rust-augrnentcd· wing (TAW). is ptime 
candidate in c:ompetilion with the Advanced 
Harri,ir and a Generol Dynamics de ign 
whh lift-plus-li~t/ cruise. engines for 1he e, 
Control hip application. 

Essentialfy, the objective of the Advanced 
Harrier protramme I. to evolve a design 
which, without departing too far from the 
exi~ting Harrier airframe. will virtual! 
double the aircraft's weopons payload/ com
bat radius. The major changes envisa_ged 
ure the adoption of the 24.500 lb (11,112 
~g) Iii Rolls-Royce Pegasus 15 turbofan 
engine. oi).d employment of a more efficient 
Wing. 

To accommodate the Pegasus IS engine, 
the Adva.nced Harrier will have enlarged air 
intakes, nnd a broader fuselage omc 3 rt 
(0.91 m) longer than that of the present 
Harrier. Internal fuel load wUl be increased 
from S,000 lb (2,268 kg) in the AV-SA to 
6,500 lb (2,948 kg) ln the AV-16A, which 
will 111s0 be able to curry standard 300 US 
gallon (250 £mp gallon; l,J35- litre under
wing drop-tanks. The exhaust nozzles will 
be trengthened for VlFF (thnist ve'ctoring 
in forward flight ). nnd the main landing 
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Artist's impr11ssio11 o/ projecled versions o/ the l1.d11anced Barrier /or (from to back) 
the US Marine Corpt, minus the 20 mm under/uselqge gun pa'Cks and five, weapons pylons 
thar fr wo11ld normaily cdrry; rhe RAF, with JO 111111 l"I' pat;ks and ,mdemose se11sor: 
Royal Navy ond US Novy 

gear •a.lso will be s1rengthened to cater for 
1he increaied gro weight. The ou1ri1u:er 
balaneer • wtieel f'aii'ings wiU be moved in
board on the wing , where they will provide 
a third underwing herdpoint on each side 
if required. The cockpit canopy will be 
raised, to improve the all-round field of 
view. Two ahern111ive wing_ desi&I) have 
been developed indcpeodently by• Hawker 
Siddeley and McDonnell, Lhc former being 
a so-c;.alled ''sonic rooftop" wing and the 
l.nuer ' being based on supcrcri(kal wing 
research conied ouc by NASA. Both are 
generally similar in sweepbac'k and planform, 
and have greater pan a11d area thun those 
of the pre~ent l;{llrrier. 

COLOMBAN 
MICHEL COLOMBAN. Address: 37bis rue 
Lakunal, 92500-Ruell•Molmuison, France 

orm,cdy with the Morane ond Potez com
p11nie , and now an acrodynamlcist wi1h 
A6rospatiale, M Colomban ha$ designed and 
built a very small and unique !win-engined 
lightplanc named the Criori. [ts constn1cLion 
required somo 1,200 hours of work nnd cost 
only 5,000 Cranes (197.1-72 price ), including 
lhc engines. • 

M Colomban intends to make plans o! the 
Criori al(ailable 10 .imateur constructors a free 
embodying a few design changes., main1y to 
the wing spar. This is considered ndv.isable, 
us the o.ircraft's manoeuvrability is such that 
1he par will be c:e.a igned for II load foctor 
of + 1og. 

COLOMBAN MC 10 CRICRI (CRICKET! 
Initial dCcSi&n studies for an aeroplane of 

only 20 hp, for economical operation, were 
completed by M Colomban in 1958. Hi 
circumstances at that time did not permit its 
construction, and jt wa not until Sep1ember 
1970 that manufacture of the Crlcrl began. 
In the intervening years, 1he design was re
fined io take advantage of new developments 
in technology and aerodynamics, often after 
1e·s1 carried out pei:sonally QY the designer. 

The prototype (F-WIXl') is claimed 10 be 
the smallest twin-engined aeroplane cur.rently 
flying, and the only one able 10 lifL a useful 
load equivn1ent 10 170% of its own empty 
weight. Special constructional .feature, permit 
a sembly or disassembly in only five minutes. 
fts light weight and small size make it par
Licula.rly easy to rransport on a trailer towed 
by car, nod to s1ore in a garage or shed. 

Tbe Cricr.i was flown for the .first time on 
19 July 1973 !>y Robert Buisson, a 68-year
old pijot who had already logged 12 000 ftyc 
ing hour . The .first 5½ hours of testing re
vealed generally good handling qualilies. e,c:
cept for over-sensitive controls and engine 
vibration, 

Flight testing was bolted on 29 September 
to permiL these sbortco,mlngs to be rectified. 
Modification wore made to the. moul\tings 
of the engines and nccessories, and the 
engine mounting auachments to lhc fuselage. 
The ratio of flying controls to control sur
face movement was lncrea~ed, ond artificial 
loading was introduced to offset Lhe eorlier 
~ensitivity. 

Te-,1 were (C,Sumed on 12 January 1974, 
to the <;omplete satisfaction of the pilot. 
Wjtllin fifteen days the Cricri had logg_ed a 
totaJ of L3 trouble-free .flying hours, includ
ing rolls, renvcrsemems1 split "S" man• 
oeuvres and inverted flight, made possible 
by Its TiUotson diaphragm carburetto·r. Flight 
test: by mid-February 1974 had been made 
at up to 119 knots (137 mph; 2:20 km/ h) 
ond +4g. They had confirmed that no spe
cial piloting skill are neede<I to fly this 
aircraft. 

In particular, the Cricri handles like a 
single-engined design. 'flt.is results from the 
fact that lhe two smoll engines are mounted 
close together, and from tho ca:rofully-con• 
ceived shape of the cockpil canopy which 
deflects the propeller slips~eem over the toil 
surfaces in such a way lhe1 an engine failure 
produce no dangerous handling problems, 
Tf one engine is lhrouled back fiercely, with 
hand nnd feet off· the controls, the Cricri i. 
said co do no more than begin a gentle tum. 
T't,eE: Twin-engined single-seat ultra-light 

aircrn[L • 
WtN'G : Cantilever low-wing monoplane of 

constant chord, Laminar-flow aerofoil de
rived from a Wortmann section. Thickness/ 
ehord rntio 21.7%. Dihedral 6° from root . 

The Advanced Harrier will be able to 
carry a wide range of specialised modern 
ope.r;llional avi.onics and equ.ipment, accord
ing 10 the requiremems of individual' qpera-
1ors. lt will have the same centreline stores 
point and underfuselagc gun pod capability 
as the prese.nt 1Iarrler1 with either four or 
six underwing ha.r<lpoint as required. 
D1i.rar-is10N's, £X1'6R.NA1. (approx) : 

Colomba11 MC JO Cricri homeb11i11 /ightpla11e (two 9 hp Rowena two-stroke engines) 

Wing $Pan 30 ft 3½ In (9.23 m) 
Wing area, gross 230 sq ft (21.37 ni') 
Length overall (llying•atlhude) 

46 ft 6 in (14.17 m) 
Height overall (on ground) 

12 ft 0 in (3,66 m) 
WEIGHTS (approx): 

Vertical T-O we1ght 21,100 lb (9,570 kg) 
Max T-O weight 28,000 lb (12,700 kg) 

P6llPORMANC1f (estimated): 
Combat speed • 

625 ·knots (720 mph; 1,157 km/h) 
Combat radius, with reserves: 

VTO with over 2,000 lb (907 kg) pay-
load 300 nm (345 miles; 555 km) 

Rolling T-O with over 4,000 lb (1,815 
kg) payload 

300 nm (345 miles; 555 km) 
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Colomban MC JO Cricri single-seat aircraft for amaleur conscmctio 11 (Roy J. Grainge) 

No incidence or sweep. Single-spar box 
structure. Spar comi:1rlses a web riveted to 
AU4G angle-section booms. ln9.oa.i:d end 
of spar in each w.in3 is of 'for ked-tongue" 
form lil:~ that of many sailplanes, 10 per. 
mit rapid asseml>iy and disassembly of 
wings. Closely,spt\C\:d K.16gt ce'J ribs are 
bond.ed. fore and aft of th e. SP.ar. S.kin con
sists of o single sheet of AU4G, bonded t.o 
suuc1ure under pressure alter its leading
edge has be·en formed. No reo.r spar. Wing 
box is closed at each en.d by a riveted 
me1al rib. Entire trailing-edge is occupied 
by tw.o-section ex_(ernal flaps of the kind 
fitted to many wartime 1unkers aircraft , 
operating collectively as high-lift device • 
(movement - S0 to + JO•~ and differen
tially ·as ailerons ( + 8° lo jo•) . Flaps 
a~e spiir-less, ~ nsistin•g: of a metal mono• 
coque strueturi'I, wi th four metal ribs per 
section (al each tip and each pivot point), 
filled with KJ6geeel over the entire span 
and over 20% of the chore[ Flaps are 
each aotua1ed via a bnU-joint lit the root. 
No controls pass through the wilig box, 
which contains only an AU4O tube as 
provisJon for any n:11ure in taJ lation of 
fuel tanks in wingtips, 

able pitch. Laminated plastics fuel tank in 
fusel age, with current capacity of 3.3 Imp 
gallons ( 15 Utres); space for 1al1k of S.25 
Imp gallons (24 litres) capacity,, ProVJsy.m 
for structura l tank in enoh wiogtis:1, total 
capacity 5.25 Imp gaUons (24 litres) . 
Engines not yet cowled. 

ACCOMMOD,!.TIO)!l: Single seat und:er large 
1rw1 parent canopy, hing_ed to open side
ways, to starboard . Ventilation through 
port in side of fuselage. No heating. 

SYSTEM: Electrical system supplied by two 
19W 6V and two 5W 6V batteries. 

DIM ENSIONS, EXTERNAL: 
Wing span 16 ft 4¾ in (5 .00 m) 
Wing chord, incl flap (constant) 

2 ft O¾ in (0.63 m) 
Wing chord, less flap (constant) 

Wing aspect ratio 
1 ft 6¾ in (0.48 m) 

8.1 
Length overall , incl nose-probe 

14 ft 9¼ in (4.50 m) 
Length overall, less nose-probe 

Width, wings removed 
Height overall 
Tailplane span 
Wheel track 
Wheelbase 
Propeller diameter 

12 ft 9½ in (3.90 m) 
4 ft 9 in (1.45 m) 

3 ft 11¼ in (1.20 m) 
4 ft 9 in (1.45 m) 

3 ft 7¼ in (1.10 m) 
4 ft 1¼ in (1 .25 m) 
2 ft 2¾ in (0.68 m) 

Distance between propeller centres 

DIMENSIONS, INTERNAL: 
Cabin: Length 

Max width 
Max height 

AREAS: 
Wings, gross 
Trailing-edge flaps 
F in 
Rudder 
Tailplane 

WEIGHTS AND LOADINGS: 
Weight empty 

2 ft 11½ in (0.90 m) 

4 ft 3¼ in (1.30 m) 
1 ft 9Y2 in (0.55 m) 
2 ft 8¼ in (0.82 m) 

33.4 sq ft (3.10 m' ) 
6.89 sq ft (0.64 m') 
3.88 sq ft (0.36 m') 
1.29 sq ft (0.12 m') 
6.46 sq ft (0.60 m') 

139 lb (63 kg) 
Max T-O and landing weight 

375 lb (170 kg) 
Max zero-fuel weight 350 lb (159 kg) 
Max wing loading 11.25 lb/sq ft (55 kg/ m2) 
Max power loading 

20.72 lb / hp (9.4 kg/ hp) 
PERFORMANCE (A at AUW of 330 lb; 150 kg, 

engines and wheels unfaired; B estimated 
at max AUW, engines and wheels faired): 
Max never-exceed speed : 

B 151 knots (174 mph; 280 km/h) 
Max level speed: 

A 97 knots (112 mph; 180 km/h) 
B 113 knots (130 mph; 210 km/ h) 

Max cruising speed (75 % power): 
A 89 knots (103 mph; 165 km/ h) 
B 105 knots (121 mph; 195 km/ h) 

Stalling speed, flaps down : 
A 38 knots (44 mph; 70 km / h) 
B 41 knots (47 mph; 75 km / h) 

Stalling speed, ftaps up: 
A 46 knots (S3 mph; 85 km/h) 
B 49 knots (56 mph; 90 km/h) 

Max rate of climb at S/ L : 
A 820 ft (250 m) / min 
B 835 ft (255 m)/ min 

Rate of climb at S/ L, one engine out: 
A 100 ft (30 m)/min 
B 120 ft (36 m)/min 

Service ceiling: 
B 

T-Orun : 
A 
B 

T-O lu 50 fl (15 m) : 
A 
B 

11,475 ft (3,500 m) 

525 ft (160 m) 
655 ft (200 m) 

1,380 ft (420 m) 
1,640 ft (500 m) 

Landing from 50 ft (15 m) : 
B 1,310 ft (400 m) 

Landing run: 
B 655 ft (200 m) 

Range with max fuel: 
A 166nm(192miles;310km) 
B 215 nm (248 miles; 400 km) 

Fusa .AoE: Simple metal bo,x structure of 
rectangular section. Mode o{ AU4G sheel, 
riyeted together at the comers without lhe 
use of ansle-sections; Stiffened by K'l6g~cel 
stringers, bonded In place. AU4G frames 
rlveie$1 in position in Une with the attach
ments for the wings, loridlnjl gear, 'lail 
unit, and engine mountings. 

This photograph illustrates the fa ct chat the Cricri is the world's smallest and 
lightest twin-engined aeroplane 

TAJL UNl'I': Cantilever T type, with swept
ba:c'k vertical surfaces and all-moving 
constant:chord horizontal surfaces. Gon
struclion similar to that of wings. No tabs. 
Tailplane actuated by control rods, rudder 
by cables. Tailpt~c 11rovided with ortifloilll 
loading by bungee co1d. 

L~NDJ.H'O Gnn : Non-reliactat>Je tricycle typ_e. 
Nosewheel tilted with bungee shock
absor ption and linked to rudder bar for 
steering: B_ach main wheel carried on can
til1wer leaf-sp_cing, M ain-wheel tyres size 
210,'70, pressure 14.2 lb/ sq in (l.0 kg/ cm•), 
Nosewbeel tyre size 200-_S0, l!resilure 14.2 
lb /~q in (1:0. k_g/ cm2) • . Colomban disc 
brake$. ProV1S1on for falrmg on all three 
wheels. . 

Powsa ·Pu m : Tuo Rowena 6S07J siogte
oylinder two-slroke en.g:ines of 137 co, each 
giving 9 hp at 7,000 rpm and weighing 
l<t.3 lb (6.5 kg-:). TiUotson dla{lhragm 
carburettor to permit inverted flig~L Bacli 
engine drives a Colomban MC Hl two
blade metl)l propeller with ground•adjust• 
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TO -
AND DEFENSES? 

BY GEN. T. R. MIL TON, USAF (Rel.) 

Life, as we all know, is full of ironies. Take Greece and 
Turkey, for instance. 
• Scarcely a year ago, the Military Committee of NATO 

visited both those countries in an atmosphere of cordiality 
and solidarity. The government of Greece was still headed by 
Colonel Papadopoulos. His Vice President was the austere 
and ascetic General Anghelis, and while Brigadier General 
Ioannidis was a powerful force in that government with his 
control of the military police, he was a shadowy figure, 
scarcely visible to the Military Committee. 

The Papadopoulos government was detested in much of 
the Western world, sometimes for real , and sometimes for 
imagined, reasons. But-and here is the Irony-It had estab
lished a sensible and, to use one of the current "In" words, 
pragmatic relatlonship with Turkey-Its NATO ally and long
term adversary. The Cyprus issue seemed dormant. 

Now everything is changed. The Turkish Invasion of Cyprus 
began with the apparent, and understandable, aim of pro
tecting Turkish Cypriot interests. If the fighting had ended a 
little sooner, the feelings might not now run so deep, and 
the prospects for NATO solidarity would be a little brighter. 
We can still hope that this will , In fact, come to pass, but at 
this moment there is reason to be gloomy about the southern 
llank of the alllance. 

Nevertheless, things could have been worse. If the situation 
stabilizes without a full-scale Balkan war, as It now seems 
likely to do, we have some small reason to rejoice. 

Whatever kind of stability emerges from the negotiations 
must stem from the eminently clear fact that the Turks have 
won a military victory In Cyprus. Increased Turkish Influence 
In Cyprus thus becomes a fait accomp/1. This Turkish military 
triumph, however, was against Greek Cypriots, not against 
Greece itself, and that is a most Important distinction. 

Moreover, the announced Intention of the Greek government 
to withdraw from the integrated military structure of NATO, 
while disquieting, does not necessarily close the door. Not, 
at any rate, while Greece remains a NATO member with a 
full voice in the NATO Council. We must just wait and see. 

The role of NATO in this very dangerous crisis was an 
important one. In the jargon of international bureaucracy, this 
business of calling off the dogs is labeled Crisis Management. 
During the Cyprus crisis, this management took a good many 
forms. 

There were ad-hoc sessions of the North Atlantic Council 
presided over by NATO's Secretary-General and Dutch uncle, 
Joseph Luns, who dees not mince words in any one of his 
four or five languages. There were private sessions between 
our NATO Ambassador, Donald Rumsfeld, and his Greek 
and Turkish colleagues. There were calls back and forth in 
the night between Gen. Andrew J. Goodpaster, the Supreme 
Allied Commander, and the Turkish and Greek Chiefs of 
Staff. 

While the quiet collapse of the Greek military government 
was a prerequisite to an early, and face-saving, settlement, 
it Is worth noting that the return to civilian government In 
Greece-a move that should go a long way toward appeasing 
the opponents of Greece in NATO-did not Include a major 
military shake-up. The change, In fact, could only have taken 
place with the agreement and cooperation of the Greek mili
tary leaders, although we may have to wait awhile to hear 
this echoed by Theodorakis, Mercourl, and others of the 
jet-set maquls. It is further worth noting that one of the 
stabilizing factors in this traditionally explosive situation is 
that many of the senior military leaders in both Greece and 
Turkey are civilized and knowledgeable men who understand 
clearly the real threat and the overriding Importance of the 
NATO alliance. 
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If good sense prevails, then NATO will survive, in some 
ways stronger than ever, for having weathered this crisis. 
And two old enemies, who will continue to mistrust one 
another, will go back to their job of jointly defending the 
southern reaches of the alliance against the real and agreed 
threat to all of us. ' 

Inevitably, there will be some slow-healing scars on NATO's 
facade. It will be some time, for instance, before Greek 
and Turkish officers again work together in the All ied army 
and air force headquarters in Izmir, Turkey. But this sort of 
Impasse has been faced before, and it is why the Com
mander, Land Forces Southeast, is US Army Gen. Melvin 
Zais, and the Commander, Sixth Allied Tactical Air Force, 
is Lt. Gen. Sanford Moats, USAF. The current anti-American 
sentiment in Greece is a further complication, but that, as we 
all know, is a phenomenon that often comes with high emo
tions and goes when the facts are known. 

That is not to say that NATO has had Its crisis for this year. 
There are other, and more insidious, threats to this Increas
ingly venerable all iance. There is, for one thing, detente, that 
delicious French word that makes the picture look so glisten
ing to the dewy-eyed. That is just the trouble, Detente is not 
achieved by the dewy-eyed. It Is, Instead, a relaxation of ten• 
sion, a lowering of the pistols when the draw Is equal. Detente 
ls not the result of one adversary throwing away his gun. 

Nonetheless, the word does have a hypnotic sound to some, 
and the detente chant has begun to hypnotize the government 
of the Netherlands-that bastion of solid, hard-head responsi
bility. If they stay on their present course, the Dutch contri
bution to NATO will be sharply cut. If it is, the Belgians will 
almost inevitably follow. 

Norway was not affected by some frivolous defense altera
tions the Danes carried out a few years ago. The Norwegians 
view their Scandinavian cousins with the same sort of be
mused affection a tough old farmer might have for a playboy 
son who has gone to the city to paint. Maybe it Is all right, 
but It 's not for him. But with the Dutch it Is something differ
ent. If they cut their defense budget, Norway will find it hard 
to hold the line. 

The British, of course, are in trouble. Irish trouble, eco
nomic trouble, Scotch and Welsh nationalism trouble. We, I 
suppose, are In our own sort of trouble-all of which puts 
a great strain on the free-form underpinnings of this curious 
NATO structure. 

The dream of a unified Europe seems to be fading, as oil 
crises, food prices, unemployment, and Inflation tend to make 
nations introspective. Our own internal preoccupations are 
not a good augury for our international commitments. On the 
other hand, NATO is a very special commitment. It has 
worked awfully well for all Its partners on both sides of the 
Atlantic, and it just might be true that we would all be sunk 
without it. 

Th is next year will be perhaps a decisive one for the great 
experiment in mutual security. Maybe the strains will be too 
much, In which case we are all on our own. 

But maybe not. The Cyprus affair brought out a certain 
evidence of the Importance the thinking people of the West 
attach to this alliance. My guess is that NATO has a good 
long run ahead of it. ■ 

• 
The author, Gen. T. R. Milton, was US Representative to the 
MIiitary Committee of NATO prior to his retirement from 
the Air Force in August. Now llvlng In Colorado Springs, he 
has contributed several articles and book reviews to 
AIR FORCE Magazine. 
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. Nagging concerns remain and housing is still the No. 1 problem. Yet the 
Air Force "does better than all the other services" and optimistically reports its ... 

HOUS NG DEFICIT 
THE No. 1 concern of Air Force 

families and bachelors, year in 
and year out? The issue that pro
vokes a steady stream of letters to 
military authorities, service journals, 
and the Congress? 

It's housing-the lack or inade
qua~y of it, the way quarters a.re 
assigned allowances are withheld, 
and so on. The special attention 
USAF people give their living ac
commodations appears more intense 
today than a decade or two ago 
even though housing conditions have 
improved constderably during lhat 
span- both in q11ality and quantity, 
for marrieds and singles. 

And further improvement, particu
la rly modernization of many older 
quarters, is promised. But there's a 
long way to go, authorities concede, 
"before every member can enjoy ad
equate living facili ties on r off 
base." That has been the Air Force 
goal right along. 

Attaining it is something else. 
With construction and maintenance 
costs soaring, money becomes a 
more severe problem. Adding to the 
complexities are the vast dimensions 
of the "housing program." Quarters 
and dormitories are scattered among 
hundreds of bases. Off-base hous
ing-' community support"-varies 
widely. The multitude of "housing 
managers ' includes Pentagon offi
cials, congressmen, engineers, archi
tects, housing assignment staffers, 
referral offices, and base command
ers. Planning, funding, awarding con
tracts, construction all take time. 

Dimensions of the Deficit 

Military housing is big business. 
Air Force alone controls about 152,-
000 units of family quarters. Count
ing those under construction, it has 
bachelor accommodations for 250,-
000 airmen and officers. 

Most family quarters are two- and 
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three-bedroom homes built since the 
early 1950s, though a few are mam
moth structures more than eighty 
years old. Included in its heterogene
ous inventory are 54,000 Capehart 
and 32,000 Wherry units, both named 
for senators who sponsored the legis
lation authorizing their construction. 
The inventory also includes 43,000 
units, some very old, some very new, 
financed with appropriated funds; 
4,500 leased homes, about half tate
side and half abroad; and varying 
numbers of "surplus commodity," 
"rental guarantee," trailer, and other 
categories of units. 

Nearly 10,000 of the units are offi
cially "inadequate." Many of these 
are Wherri,es that received the inade
quate label early last year, much to 
the satisfaction of the occupants. 
Instead of surrendering their entire 
basic allowance for quarters (BAQ), 
occupants of inadequate housing pay 
a "fair rental" normally not exceed
ing seventy-fi ve percent of their 
BAQ. lnadequate family quarters, of 
course, may not be long for this 
world; USAF's goal is to tear them 
down as soon as possible. 

While ingle members prefer liv
ing off base in private facili ties, the 
reverse i generally true among fam
ilies. "Air Force families want to live 
on base," officials in the Housing 
and Facilities branch at Hq. USAF 
told Arn FORCE Magazine. Among 
its responsibilities that office, headed 
by L t. Col. T. M. Shook, handles 
housing assignment policies and 
equal-opportunity pract ices in off
base housing. 

A better house for Jess money, 
proximity to the BX, and other es
sential facilities-these are the prin
cipal reasons Air Force families pre
fer on-base residence. 

There are not nearly enough gov
ernment quarters to go around, of 
course, and almost certainly there 
never will be. But officials say that 

more and more service families are 
being decently housed in town, be
cause the numerous pay raises of 
recent years have put sufficient 
money in their pockets. They can 
afford it. 

Air Force explains the arithmetic 
of housing in terms of "require
ments, deficits, and assets." Then 
there are "eligibles" and "ineligi
bles." Eligibles are married E-4s and 
above; lower graders have been -tech
nically ineligible for government fam
ily quarters. 

A decade ago, Air Force put its 
housing deficit at 50,000-60,000 
units. Now the figure is down to 
about 10,000, obtained by a compli
cated formula involving the 355,000 
families needing housing, on-base 
assets, "community support" dwell
ings, and other factors. 

Community support units are off
ha e private apartments and houses 
tl1e Pentagon views as available, ad
equate, within reasonable driving 
distance and not priced out of 
sight. 

The actual current shortage, when 
lower graders' housing needs are 
considered, is about double the offi
cial 10,000 "deficit" figure. In other 
words, 35,000-40,000 married Air 
Force members in the lower grades 
are in the housing market, and many 
of them cannot afford anything even 
faintly resembling decent housing. 

New Construction Setbacks 

The Defense Department, mean
while, has taken a first step toward 
building on-base quarters for en
listed families in the lower pay 
grades. In the FY '75 military con
struction program, DoD asked Con
gress to authorize 10,500 new houses 
service-wide, 3,000 of which would 
be earmarked for the lower-rankers. 

USAF's share of the 3,000 special 
units (two-bedroom design carrying 
an average price tag of $24,800) is 
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3UT BY NO MEANS OU 
800. Defense's request; however, re
ceived a jolt recently when the 
House Armed Services Committee 
rejected the idea, The influential 
Comntittee held that building quar
ters for newcomers who might not 
stay in uniform isn't justified, par
ticularly when a housing deficit still 
exists for higher-ranking careerists. 

Despite the setback, Air Force 
still supports building family quar
ters for low-ranking members artd 
plans to continue pushing for ap
proval of the program. 

Actually, Air Force has moved 
6,000 lower-grade families into base 
quarters, some of which have be
come available through mission re
alignments that sharply reduced the 
number of higher-ranking personnel 
a signed to particular bases. Some 
of these quarters are substandard, 
while others, originally built for non
commissioned officers, are in good 
condition. 

Constructi.on of new family units 
is under way or nearing at eighteen 
ba es. W)len completed, most within 
the next ten months, they will add 
more than 6,200 homes to the Air 
Force's on-base inventory. Two of 
the largest projects are located at 
Andrews AFB, Md., and Bolling 
AFB, D. C. 

But all indicators point toward a 
sharp drop-off in new on-base house 
construction in the near future. The 
FY '7 5 construction program, with 
the 800 lower-grader units deleted, 
cans for just 1,400 new sets of quar
ters at six locations. 

"Because the deficit of adequate 
family housing has been reduced to 
a manageable level, we believe that 
we are now turning the corner with 
regard to large-scale new housing 
construction programs on a DoD
wide basis," Defense housing chief 
Perry J. Fliakas said recently. 

"In the next five years," he an
nounced, "we will concentrate on 

upgrading and modernization of the 
existing inventory." 

Other factors, e.g., a declining 
force structure and inflated building 
costs, also play a role in DoD's de
cision to curb new on-base house 
building. Authorities note that it 
now costs an average of $30,000 
stateside and $40,000 overseas to 
build a new family housing unit. 

The comparable outlays a year 
ago were $27,500 and $37,000. 

Since the government owns the 
land, these figures are misleading 
when compared with the price tags 
of new civilian housing. Uncle Sam 
also pays the utilities and mainte
nance on government quarters, 
which, Air Force Says, average 
$1,300 per unit annually. This is 
money the typical civilian home 
owner digs out of his own pocket. 

One Hq. USAF official, pointing 
to an architect's drawing of a re
cently built, field-grade officer hous
ing project at a western base, said, 
"Place those units in a Washington, 
D. C., suburb and each would easily 
go for $65 000." 

Renovating Existing Quarters 

While building new family quar
ters will soon tail off, improvement 
of existing quarters is increasing. Air 
Force civil engineers wouid like to 
see it booming. For FY '74, Air 
Force received $23 million to im
prove 4,200 sets of family units, and 
it is down for another $20 million 
this year to modernize 3;000 more. 

But Air Force housing authorities 
want to talk the Defense Depart
ment and Congress into providing 
much larger outlays in future years. 
USAF's top housing bfficial, Deputy 
Assistant Secretary (Installations and 
Logistics) Rufus L. Crockett, told 
AIR FoRCE Magazine he'll seek about 
$40 million in modernization funds 
in the FY '76 budget. 

BY ED GATES, CONTRIBUTING EDITOR, AIR FORCE MAGAZINE 
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Civil engineers in the Hq. USAF 
Housing Division, headed by Col. 
John E. Catlin, Jr., would like to 
wrap up the refurbishing job in five 
years. That means updating 100,000-
plus units, at an estimated cost of 
$275 million. 

Before deciding on the specific 
thrust of improvements, officials lis
ten to occupants, particularly wives. 
Via a recent all-service survey of 
40,000 denizens of government quar
ters they learned that central air
conditioning is the single most 
important feature families want. 
Roughly forty percent of USAF's 
houses already have it. 

Air Force families also want for 
their quarters fenced yards, a half
bath on the first flooJ of two-story 
units, increased sound-proofing 
kitchen modernization, family rooms 
and more torage space. 

The current modernization pro
gram, recently under way, is con
centrating on all of these items. The 
prototype project covered 200 units 
at Billy Mitchell Village, Kelly AFB, 
Tex., and modernization of an addi
tional 640 units in the same complex 
will get uhder way soon. Improve
ments will follow at many other 
ba es, including 905 units at Wrjght
Patterson AFB, Ohio; 500 at Wil
liams AFB, Ariz.; 358 at Loring 
AFB, Me.; and 363 at Carswell 
AFB, Tex. 

New Assignment Rules 

With demand for quarters far ex
ceeding the upply, complaints over 
assignment rules, which are heavily 
weighted in favor of rank are in
evitable. Waiting lists ofteri are so 
Imig that many applicants for quar
ters never rise to the top. Severe 
frustrations develop. 

Higher-rarikihg officers and NCOs 
long have held that housing prefer
ence is a just reward for long, dedi-
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An architect's drawing depicts one of the 200 new airmen family 
housing units at Nellis AFB, Nev., which USAF civil engineers 
claim is one of the finest mllitary housing projects ever built. 
Costing about $5.4 m/lfion, it was nearly completed in September. 
All units in the project are separate homes. 

cated service during which they fre
q11ently endured many lean housing 
years. RHIP-"rnnk has its privi
leges"-is entirely proper in assign
ing quarters, this group has 1.:uu
tended. 

Not so, according to young, new
to-the-service members. Priority for 
government housing should go to 
those who need it the most and can 
least afford to pay the high rents 
required off ba_se, they say. Signifi
cantly, they appear to have picked 
up support in recent months. Wives 
participating in the recent USAF 
Career Motivation Conference asked 
the Air Force to base the assign
ment of quarters on date of applica
tion rather than rank. 

The housing assignment policy 
debate easily could become acrimo
nious. 

USAF, meanwhile, is revising its 
housing assignment directiv~AFM 
30-6-to give ,·,mixed couples"
where one's an officer the other en
listed-an equal shot at base quar
ters. Heretofore, they were barred. 
The change recognizes the boom in 
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officer-enlisted marriages and the 
service's commitment to equal treat
ment of women. 

In other helpful new housing as
signment rules Air Force now give 
preferential treatment in acute .hard
ship cases and extra credit on wait
ing Ii ts for persons on consecutive 
overseas tours. Still another impor
tant rule, called "preference option," 
allows members to reject the first 
set of family quarters offered them 
and still retain their place on the 
waiting list. 

Housing discrimination in commu
nities near Air Force bases still ex
ists, stateside and abroad, Hq. USAF 
authorities report. Air Force, which 
cracks down hard on landlords who 
discriminate against minority mem
bers, investigated 250 complaints last 
year. At year's end, "restrictive sanc
tions" were in effect against nearly 
300 facilities involving more than 
6,000 apartments and houses. Twenty 
percent were located overseas. 

In other words, all ·military peo
ple were barred from renting or buy
ing those units until and unless the 

landlords came around. Housing 
discrimination against USAF mem
bers is not confined to any geograph
ical section, an official in the Hq. 
USAF Housing arid Facilities office 
said. 

Bachelor Housing-Pluses and 
Minuses 

While Air Force places its bach
elor quarters "assets" at nearly 250 -
000 spaces just 154,600 (including 
16,600 for • fficer) are rated "totally 
inadequate." The others require 
modernization or replacement in up
coming years, but while they stand, 
the law requires they be filled. 

Where quarters meeting minimum 
standards are not available, bache
lors can live off base and collect their 
BAQ ($60 a month for E-ls to 
$211.80 for O-6s, under pre-October 
1, 1974, pay scales). 

Until recently, single members, 
even though they elected to live off 
base and surrender their BAQ, were 
required to "maintain" a place in 
the barracks or dorm and to stand 
inspection. But that rule, which not 
surprisingly drew unkind remarks 
has been modified. Major commands 
now need not require them to keep 
a place on base. 

Surrendering BAQ has rankled 
thousands of Air Force members 
over the years. Protestors say it's 
discriminatory, that the only way 
to beat it is to get married. Matri
mony indeed opens the door to off
base living for persons chained to 
the barracks. 

Still, many bachelor airmen and 
officers move off the reservation and 
receive their BAQ, all legally. High 
adequacy standards applied to on
base quarters account for it. A bach
elor lieutenant, for example, rates a 
private room with bath totaling at 
least 250 square feet. A single cap
tain is due 400 square feet, includ
ing living room, bath, bedroom, and 
access to a kitchen. If on-base quar
ters don't meet these standards, 
members can live in town and col
lect BAQ. 
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An attractive new faml/y housing proiect at Peterson Field, 
Colo., featuring 250 townhouses, was about nine-tenths completed 
last month. All but twenty-eight of the units are for airmen • 
families. Although construction of more than 6,000 new family 
units is under way or soon to start at eighteen bases, future 
new housing starts are slated to drop of/ sharply. 

The same applies to airmen. Two
man rooms for E-5s and E-6s and 
private room and bath, including 
200 square feet of space for E-7s 
and above, are prescribed. If not 
available, the off-base option applies. 

The Defense Department, at 
USAF's urging, set the lofty ade
quacy standards to attract good peo
ple and build morale. Maj. Gen. 
Oli.ver W. Lewis the Hq. USAF 
Direct.or of Personnel Programs 
told Congress recently that surveys 
show most Air Force people lived 
in private rooms at home. "Seventy 
percent originally rated bachelor 
military housing worse than what 
they left," Lewis added. 

Air Force's current bachelor 
housing building program is aimed 
mainly at lower-ranking members, 
although it continues to build new 
facilities for students and transients 
and at isolated bases. 

An aggressive refurbishing pro-
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gram of single quarters is also con
tinuing. The FY '75 budget provides 
$ I 7 million to upgrade 6,500 airmen 
living spaces. 

The higher adequacy standard 
while permitting many single mem
bers to move off base and retain 
their BAQ, are costing the govern
ment money. General Lewis recently 
told a House Appropriations sub
committee that about 49,000 single 
airmen and officers are expected to 
draw BAQ this fiscal year. That's 
14,000 more than in FY '74, and it 
will add $17 million to USAF's BAQ 
outlays, Lewis told the lawmakers. 
They responded by urging the full 
Congress to reduce the Air Force's 
BAQ appropriation by nearly $11 
million this fiscal year. 

Outlook: Reasonably Encouraging 

Overall, Air Force housing
family and single-has come a long 

way the past twenty years, and at a 
substantial price. The hefty outlays 
are continuing. The current year's 
budget contains $355 million for Air 
Force family quarters, plus $46.2 
million for the single members' pro
grams. 

Defense-wide, the family housing 
budget alone exceeds $1.3 billiori 
this year. These figures, which cover 
operation and maintenance, debt 
payments leasing, improvements 
modernization, and construction 
were being trimmed slightly by Con
gress at press time. 

Most USAF members Live better, 
on base and off, than did typical Air 
Force people in the early 1950s. And 
the outlook i reasonably encourag
ing. Mr. Crockett stated that 'Afr 
Force does better on housing than 
all the other services," and he in
tends to keep it that way. 

Still, the goal of "adequate hous
ing for everyone" is not just around 
the corner. Old problems such as 
inflated building costs and RHIP in 
assigning quarters remain. New pro
grams and their inevitable accom
panying difficulties keep surfacing. 

Mr. Crockett, for example, notes 
that before long, plans for replacing 
considerable existing housing must 
be formulated. "And it ls possible 
we may soon need to declare an
other group of substandard family 
quarters inadequate," he added. Such 
a step, since Pentagon policy is to 
tear down substandard quarters as 
soon as possible, would increase new 
housing requirements. 

One thing is certain: Air Force 
members, married and single, will 
continue to keep an eagle eye on the 
progress, or lack of it, of new hous
ing, modernization of old units, BAQ 
payments and surrender rules, and 
the many related matters that com
bine to make "quarters" a topic of 
extraordinary importance in the mili
tary community. • 
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One of the myths surrounding military life is that of marital instability within 
the services. In his doctoral dissertation, the author uncovered some sur.: 
prising and socially significant facts about family dissolution in the Air 
Force. Here is a summary of his findings on ... 

D THE AIR FORCE 
I 

BY COL. JOHN W. WILLIAMS, JR., USAF 

IF YOUJ> experience bas been tl1e same as 
mine, you ho.ve probably heard thrhnghout 

your association with the mmtary about the dis
ruptive nature of military life on the family. 
Is this really true or is it tl1e result of subjective 
evaluation instead of objective investigation? Is 
it true that SAC bas high divorce rates? Do 
rated officers have higher divorce rates than 
nonrated officers? Are divorce and dissolution 
rates for military personnel higher than rates 
for civilians? 

These and other questions will be discussed 
in this article. Before looking in detail at cli
vorce and family dissolution in the military en
vironment, let us examine brie_fly this phenom
enon in American ·ociety. 

Almost 5,000 Americans break up their 
marriages every day of the year. In 1972, there 
were 840 000 divorces in the United States. 
What is even more significant is the fact that 
the divorce rate bas been increasing in a dra
matic way during the past ten years. For ex
ample, the number of divorces grew from 
368 000 in 1958 to 840,000 in 1972-an in
crease of 128 percent. Even when using a 
more sophisticated technique-the rate per 
1,000 of population-we see an increase from 
2.1 to 3.6, suggesting that, although the in
crease in population may be accounting for 
some of the divorce rate increase, it certainly 
doesn't account for it all. 

Over the past few years, ther~ has been a 
popular misconception that about one of every 
four marriages ends in divorce; however, recent 
Census Bureau data show that approximately 
one-third of all marriages end in divorce. In 
California, it is closer to forty percent. Any 
way you look at it there is no doubt that 
in America divorce rates are increasing drama
tically. 

Positive and Negative Factors 

It will probably never be known what 
"causes" divorce. The best we can hope to do 
is specify conditions associated with divorce 
or point out significant interactions among 
several factors. One thing is very important 
here-the legal cause is seldom the actual cause. 
Most clivorces are awarded on the basis of 
mental cruelty, desertion, drunkenness, adultery, 
neglect to provide, and conviction of a felony. 
For example, ninety-five percent of the divorces 
in California in 1968 were filed on the one 
ground of "extreme cruelty." 

Social scientists have pointed out several . 
variables associated with divorce. As these 
are mentioned, keep in mind your knowledge of 
the Air Force officer corps ahd how it relates 
to these variables. 

Income is related to divorce. Sociological 
literature clearly points out that as income goes 
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up, divorce rates go down. Those who are 
most divorce-prone are those in the lower in
come brackets. Where do Air Force officers 
stand in the income hierarchy? Contrary to 
popular belief, Air Force officers have rela
tively high incomes. For example, in 1970 
more than ninety percent of all Air Force offi
cers made more than $10,000 a year, while 
only sixty-five percent of professional-technical 
workers made more than this amount, and only 
fifty-nine percent of managers, officials, and pre
prietors did. The mean pay for officers (non
flying) was more than $16,000, while for 
professional-technical it was $13,700, and for 
managers, officials, and proprietors, $13,300. 

A second variable related to divorce is edu
cation. Empirical studies conclusively point out 
that as education goes up, divorce rates go 
down. Marital adjustment studies show that 
those with a high level of education have a 
higher level of marital adjustment than those 
with a low educational level. A comparison of 
Air Force officer and civilian educational levels 
shows that officers compare quite favorably. In 
the US population, the median years of school 
completed is 12.4, while for officers it is 16.5. 
Eighty-three percent of officers have a college 
degree or more, while for the population in 
general it is twenty-one percent. Further, 
twenty-three percent of Air Force officers hold 
graduate degrees. 

A third variable associated with divorce is 
security. Many behavioral science studies point 
out that economic insecurity is one of foe fac
tors giving rise to the great amount of divorce 
and family dissolution. Those couples who have 
a good stable income, money in the bank little 
or no indebtedness, and a fair amount of life 
insurance are more likely to have fewer marital 
problems. Air Force officers should have strong 
feelings of security since they have a guaran
teed income, free medical care for themselves 
and family, low-cost government and group in
surance, and a high degree of job security. 

A fourth variable related to divorce has to 
do witb the kinship group. Most empirical 
studies how that the further the physical and 
psychological distance from kin and in-laws, 
the greater the chance for a successful mar
riage. In other word , tbe further you live 
away from your mother-in-law the greater 
your chance for marital happiness! The very 
nature of service as an Air Force officer re
quires the family to live great distances away 
from in-laws, often in different countries. In~ 
laws have very little opportunity to influence 
and disrupt the household. 

The visibility of the marrfage is important 
to cohe iveness. When both partners are well 
known and where the community can observe 
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their behavior there are greater restraints 
against social transgressions that may lead to 
divorce. This is tied in with community stigma. 
One of the barriers against divorce is commu
nity disapproval; villages and small towns have 
much lower divorce rates than urban areas. 
Air Force bases are very similar to small towns, 
and marriages of Air Force personnel are sub
ject to close scrutiny. 

Another variable i that of occupation. Pro
fessional and managerial occupations, generally 
speaking have high marital stability. Many re
searchers point out that jobs that provide a 
high level of intellectual or creative satisfaction, 
good income, and some degree of prestige 
create conditions most favorable to marital 
happiness. Air Force officers appear to meet 
these criteria. 

Some Negative Variables 

There are, of course, variables that are cor
related with higher divorce rates. These include 
family separation, unfaithful behavior, conflict
ing religious beliefs, mobility, and many others. 
The two most applicable to Air Force officers 
are separation and mobility. It is true that Air 
Force officers are highly mobile. What most 
people don't realize is that Americans in gen
eral are highly mobile and that packing up and 
moving is a way of life for many civilian occu
pational groups. 

Separation may either strengthen or weaken 
the family. Many studies point out that the ab
sence of the loved one and the anxieties about 
the welfare of family members subject mar
riages -to far-reaching strain. Without doubt 
family separation brings on some in tability in 
the home life of the couple, especially if the 
separation is a lengthy 0ne; however, it is prob
ably true that short, periodic separations are 
helpful to lhe marriage, and being away from 
loved ones fo.r short period of time makes us 
appreciate them more. 

After examining in depth all of these vari
ables associated with divorce, it was my hy
pothesis that Air Force officers would have low 
divorce rates. They have high income, high 
education, a great amount of security, live far 
away from in-laws, have highly visible mar
riages, and hold professional status in the oc
cupational structure. All of these are positively 
correlated with marital happiness and success 
in marriage. 

Marital Status of USAF Officers, 
1960-1970 

To see how my hypothesis holds up, we will 
examine a variety of data on Air Force officers 

The author, Col. John 
W. Williams, Jr., is an 
Associate Professor and 
Deputy Head of the 
Department of Life and 
Behavioral Sciences at the 
Air Force Academy. He 
holds a Ph.D. from 
Mississippi State University 
and recently completed 
post-doctoral work on the 
biological bases of 
behavior at the University 
of California. He is an 
Air Force pilot and is now 
working on research 
dealing with Air Force 
flyers and family disruption. 
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and divorce from 1960 througb l 970. During 
that period, approximately one percent of all 
officers were divorced at any one point. The 
percentage ranged from 0.8 percent in 1966 
to 1.2 percent in 1970. T his compare to about 
.four percent in the same age group in the over
all American population. Approximately 500 
officers divorce each year and about ninety per
cent of -them remarry- many within a year of 
their divorce. 

Those officers holding a doctoral degree, in
cluding Ph.D.s, M.D.s, and others, had the low
est incidence of divorce. Those having less than 
a college degree had the highest. This support 
the finding of previous researcher that marital 
happiness is related to education. 

Percentagewise, more rated majors are di
vorced at any one point than any other group. 
Raled captains have the next highest rate , 
Rated officers consistently have higher divorce 
rate than nonrated officers, but the differences 
are small. The only case where nonrated offi
cers have a higher divorce rate than rated otli
cers is with lieutenants, suggesting that the 
more dis~uptive life the rated officer' family 
leads has not yet had time to manifest itself 
in higher divorce rates. 

Navigators and observers had higher rates 
every year than pilots, but the differences were 
not large. For example, in 1967 the rate for 
pilots was 1. 1 percent and for observers 1.8 
percent. 

Flight nurses consistently had slightly higher 
dl.vort~ ralt: • lhan any other group of flying 
officers. It is probably true that most o these 
officers entered service in a divorced status 
rather than divorcing while on active duty and 
remaining in service. 

Many people in the Air Force are under the 
impression that divorce rates in SAC are ex
ceptionally high. There is no empirical evidence 
to support thi propo ition. Available data 
show that the SAC divorce rate is no higher 
than for other commands and that the rate has 
shown no increase over the past twelve years. 
It is possible the rates were higher in the early 
1950s, but we u pect this is just another one 
of the myths about SAC. At least the author 
could find no data to support such a propo
sition. 

The rates for TAC and MAC, however, do 
show upward trend . For example, the per
centage divorced in TAC in-creased from one 
percent in 1966 to l.7 percent in 1970. The 
disruptive nature of the heavy TAC involve
ment in Southeast Asia during this period may 
be a factor here; however, we should remember 
that these rates are still relatively low. 

Background Factors 

Officers who were graduates of OCS and 
Aviation Cadets consistently showed up as hav-

ing higher divorce rates than officers commis
sioned tbrough other sources. Neither of these 
sources required a college degree for commis
sioning. The lowest rate was found among Air 
Force Academy graduates. This may be par
tially explained by the fact that the Academy 
graduated its first class in 1959; however, in 
1970, only twenty-one of the 4,490 Academy 
graduates on active duty were divorced. Addi
tionally, we know that the chances of divorce 
occurring are mucl1 higher in the first two or 
three years after marriage, so many of these 
graduates have "had time'' to get divorced. 

The data show that those officers who are 
Catholic or Jewish had the lowest divorce rates, 
while those with no religion or no religious 
preference had the highest rate. This supports 
previous research findings which indicate that 
being attached to some religious organization 
is correlated with lower divorce rates. 

We find negligible differences in divorce 
rates among minority groups. This is quite dif
ferent in American society generally, where, for 
example, blacks have higher divorce rates than 
whites. We did find that a greater percentage of 
female officers are divorced at any one point 
in time than male. We have not yet deter
mined if these officers were divorced before en
tering military ervice. 

Divorce rates for those officers who have 
served a tour in Southeast Asia are higher than 
for those who have not. There is a statistically 
significant difference between the two groups 
(1.8 perr.r.nt vs. 0.9 percent). The fact that the 
amount of divorce among those with a SEA 
tour is still reJatively low can be partially ac
counted for by the tremendous amount of sup
port the Afr Force gave the wives and families 
of those officers who were away from home for 
lengthy periods of time. Of course, the determi
nation and dedication of the wives themselves 
cannot be underestimated. 

On comparing military divorce rates with 
those of civilians, it was found that civilian 
rates were higher. What is more significant is 
the fact that civilian rates show an upward 
trend, while those for the Air Force officers 
remain fairly constant. ln making this compar
i on we looked at Air Force officers and the 
overall population ages twenty to fifty-four, 
from 1960 through 1970; the number of di
vorced men per l ,000 married men, 1960-70; 
and the divorced per 100 US married males, 
ages twenty to fifty-four compared to Air Force 
officers of the same age group, 1960-70. In all 
cases, the officers bad lower divorce rates. 

Other Positive Factors 

Low divorce rates among Air Force officers 
can be partly explained by reference to several 
ocioJogical concepts. Primary among these is 

that of integration; i.e., the societal integration 
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' that takes place through shared norms, values, 
and beliefs. 

In the military environment, the sharing of a 
common culture and adherence to common 
norms, values, and beliefs is profound. The Air 
Force officer corps is a homogeneous, stable 
group in which a common set of standards and 
goals is shared by practically all members. 
These norms, values, and beliefs are generally 
shared by wives. Although the officer force to 
some degree cuts across all social classes, there 
is a strong feeling of commonality of kind. In 
fact, young officers are influenced by both their 
peers and their superiors to direct their loyalty 
toward the group and toward the mission. Self
less devotion to country and to the Air Force 
is strongly encouraged. They are also encour
aged to put away feelings of superiority and 
desire for individual recognition and work to
ward success of the squadron, group, or wing. 
This is integrative and leads to solidarity. • 

This loyalty to the country, to the Air Force, 
to the unit, more than likely carries over into 
loyalty to the wife. The Air Force husband and 
wife are made to feel that they are a "team" 
and that the accomplishment of the mission is 
dependent on both of them. The wife is made 
to feel that her role is valued. Most wives are 
proud that their husbands are Air Force officers 
and feel that they are contributing in their own 
way to their husband's success, as well as to 
the mission of the Air Force. 

Marriage partners in the military are mu
tually involved in many external networks and 
clusters of interest. There are ·many institution
alized social activities that require the presence 
of the officer and his wife. There are probably 
more obligatory functions for the military 
couple .than for the civilian couple. Social the
ory suggests that when the couple participates 
together in activities, strength is added to the 
marital bond. It is functional for the marriage 

when the husband and wife have many com
mon friends and interact often with them. The 
fact that most Air Force couples participate 
mutually in many external activities, sharing 
the same reference group and significant others 
contributes to marital cohesiveness. 

Finally, the "visibility of the marriage" is 
very important to its success. One of the bar
riers against divorce is community disapproval, 
and such disapproval is more characteristic of 
villages, small towns, and places where the in
habitants are personally acquainted and often 
see each other face to face. When both partners 
are well known and when the community can 
observe their behavior, there are greater re
straints against social transgressions that may 
lead to divorce. Base housing presents the 
ideal situation for a highly visible marriage and 
strong community control. 

It is beyond the scope of this article to go 
into a detailed explanation of relatively low di
vorce rates in the miJitary environment. The 
author has written a 250-page dissertation that 
does go into detail and presents comparative 
charts and analysis of all the areas mentioned 
above. A copy of this book is currently on 
hand at the Air Force Academy library. The 
title is "Divorce and Family Dissolution in the 
Population of the United States and Among a 
Homogeneous Subset of that Populati.on (U.S. 
Air Force Officers) 1958- 1970." 

In the dissertation, the hypothesis that di
vorce rates among Air Force officers are lower 
than among civilians was supported. This phe
nomenon is easier to understand when one con
siders that Air Force officers as a group are 
highly educated, well paid, hold professional 
occupational status, have a great amount of 
security and meet almost all other conditions 
behavioral scientists have found to be corre
lated with success and happiness in mar-
riage. • 

STRANGE BEDFELLOW 

The potential delirium tremens case is often good for a "new" anecdote, 
and sometimes the subject of a missed diagnosis. During World War II 
while serving as a flight surgeon in the Pacific, I had one such case in a 
combat fighter pilot. He was drinking too much, and his commander and I 
had told him to slow down before he began to se.e pink elephants crawl 
across his bed. 

A few days later, it happened. He came out of his shack screaming, 
well lit, but sure that a ten-foot snake had just crawled across his bed. 
We humored him by making a thorough search of his shack and even 
showed him where the "snake" had probably escaped through a hole in 
the floor. He was visibly disgusted with us because he was sure that we 
didn't believe him-and we didn't. 

The next day, we broke camp. When the enlisted men dismantled his 
bed, they found a five-foot python coiled In the bedsprings. The fighter 
pilot was never told about it, and for the remainder of his tour he was the 
nearest 1hing to a teetotaler we had in our command. 

-Contributed by Col. (Dr.) James B. Hall, USAFR (Ret.) 

(AIR FORCE Magazine will pay $10 for each anecdote accepted for publication.) 
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From space-age launch control centers, 
SAC's Missile Combat Crews control 

the awesome power of the ICBM force ... 

BEHIND 
THEBlAST 

0 N THEIR first visit to a Minute
man missile site, people who are 

accustomed to the noise and bustJe 
of a flight line fovariably are sur
prised by one thing-the sound of 
silence. These quiet, space-age sur
roundings are hardly indicative of 
the awesome power buried in steel 
and concrete silos, or of the vital 
importance of the work performed 
by SAC's missile crews. 

Each of the six Minuteman bases 
in the Midwest has from 150 to 200 

---;-- - --,,1+1,e~at=-tj.ppw.-mi~· on 
alert in their silos beneath rather un
spectacular prairie terrain. The sixty
foot missiles are connected by buried 
cable to underground Launch Con
trol Centers (LCCs) several miles 
away, from which crews monitor the 
status of tl1eir "birds.' Motorists 
passing a law1cb site see only a 
fenced-off cubicle in the middle of a 
grain field and probably wonder 
what it is and why it's there. There 
are no signs, and only occasionally 
does someone enter a site to per
form maintenance. 

The missile component of SAC's 
strategic deterrent force provides 
an ideal complement to our 
manned bomber force by virtue of 
the missiles' survivabiUty, split-sec
ond reaction time, and speeds ex
ceeding 15,000 mph. The land
launched missiles and manned 
bombers combine to form a difficult 
force to attack. What one system 
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A crew on alert monitors ten 
unmanned, dispersed missile 

launchers. The two men are in 
contact with four other squadron 
team:i. No center can fire without 

help from another crew miles away. 

DOO 
BY LT. RALPH H. HALLQUIST, USAF 
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lacks the other possesses, making it 
almost impossible to knock out both 
with a single blow. This ensures that 
enough resources wiil survive any 
attack to inflict unacceptable dam
age upon an aggressor. 

But how is this capability main
tained? How has the system re
mained an effective deterrent since 
entering the Air Force inventory 
more than ten years ago? Half of the 
answer lies in the weapon itself. 

In hundreds of tests, the massive 
launcher doors have slammed back 
at Vandenberg AFB, Calif., and at 
Cape Canaveral in Florida to emit the 
unmistakable flaming smoke ring, 
pierced seconds later by a streaking 
Minuteman en route to its down
range impact point. 

The first Minuteman I squadron 
became operational during the 
Cuban crisis (supposedly prompt
ing President John F. Kennedy to 
remark that "we've got an ace in the 
hole"). The system has been con
tinuously updated through the Min
uteman II, Minuteman Modernized, 
and Minuteman [II programs. Each 
new system brought a decrease in 
reaction time and maintenance as 
well as increased size, range, pay
load capability, survivability, and 
accuracy. 

Simple and reliable as they may 
be, however, all the missiles in the 
world and all their associated hard
ware are of little value without that 
human element so essential to flaw
less performance. 

Truly top-notch maintenance is 
needed to obtain maximum perform
ance from each missile. Launch 
crews must exercise an equal degree 
of excellence when monitoring 
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status, J1andling emergencies, and 
launching against assigned targets, if 
necessary. 

To get a better look at the other 
face of this Minuteman coiri, the 
human side, you should observe a 
missile combat crew as it performs 
a typical LCC alert tour. 

Down to the LCC 

You are introduced to the two
man crew wit11 whom you'll be visit
ing as they walk out of their pre
departure briefing. They pick up 
large 'crew bags' stuffed with tech 
data, a change of clothes, and some 
publications to be carried out to the 
LCC. You follow them to their crew 
vehicle for the two-hour drive to the 
site. 

During the trip, both men talk 
about their job. The Crew Com~ 
mander, a six-year Air Force veteran 
and a quiet, family type, finds the 
job rewarding because he can wit
ness first-hand the protection this 
system offers the country. 

"I feel a good deal of satisfaction 
because I have a role iri America's 
security," he says. "The more you 
get into this job, the more you 
realize what the stakes are and that 
makes it quite worthwhile." 

His Deputy Crew Commander, a 
first lieutenant serving in his first Afr 
Force assignment, voices the satne 
sentiments. He also enjoys the fre
quent day off: "We usually pull 
four or five of these two-day alerts 
each month. Except for classroom 
training days, the rest of the time is 
pretty much my own, and that 
makes it nice for pursuing my 
hobbies." 

Upon arrival at the site, the Com
mander pulls the vehicle lip to a 
gate. After identifications are veri
fied, it is opened by an armed se
curity policeman. You reach the 
long, rather nondescript support 
building and go inside. Each tnan 
checks out a siqe arm before stepping 
into an elevator to descend some 
sixty feet underground. 

There, you pass through a short 
access tunnel guarded by an eight
ton steel and concrete blast door. 
You have now entered the confines 
of an LCC, more commonly known 
as a capsule; Within this small en
closure, two SAC officers exercise 
direct command and control over 
ten missiles with the capability of 
monitoring and launching an addi
tional forty if necessary. 

Visitor and veteran alike sub
consciously expect to find some type 
of activity in the LCC that would 
fulfill their science-fiction images of 
what " rocket launching" should look 
like. But instead of flashing lights, 
clicking computers, bells, buzzers 
and alarms there exists mostly . . , 
silence. Or at least a surprising lack 
of activity, punctuated by the sub
dued hum.ming of electronic equip
ment and the occasional crackle of 
voices from a loudspeaker. You find 
it hard to imagine the teal mission 
of this room. The most awesome 
destructive power in history rests at 
the fingertips of these men. 

Prior to being relieved by your 
crew, the two officers currently on 
duty have been studying. The com
mander, who is enrolled in the 
Minuteman Education Master's :De
gree program, has been poririg over 
a textbook. His partner, meanwhile, 
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The launch control panel 
showing the status of the 

missiles is checked constantly 
by the combat crew. 

studies maintenance and Emergency 
War Order (EWO) checklists. The 
holstered pistols worn whenever 
visitors enter the capsule give the 
first real hint of the serious nature 
of their job. 

The duty crew greets its relief 
and gives them a briefing on the 
stalus of each missile. Next, they 
begin inventorying Top Secret "Go
to-War" codes that would be opened 
only upon Presidential order in the 
event of an attack. After inventory, 
these codes are secured in a bright 
red safe. White, stenciled letters 
state that entry is restricted solely 
to the crew on duty. 

When changeover is completed, 
both members of the new crew seal 
the safe with individually owned 
combination locks. The combination 
of each lock is known only to its 
owner, preventing one person from 
unauthorized access to the docu
ments. 

During changeover, the technical 
conversation of the men is inter
mingled with the usual talk of men 
in any organization: bunting, night 
classes, family life, or subjects of. 
current interest. But with change
over completed, the old crew wastes 
little time heading for the elevator 
and the support building. Once top
side they will find many of the 
comforts of a "home away from 
home';-sleeping quarters, showers, 
television, and a hot meal. 

For the two men just coming on 
duty, however, it is time to prepare 
for their new shift. First comes a 
detailed inspection of equipment, 
followed by telephone conversations 
with a maintenance team at one of 
the sites. Finally, a computer-printed 

60 

verification shows each missile is 
configured to its proper target. With 
these preliminaries completed, the 
crew can now "baby-sit" its missiles 
for the next few hours. During 
peacetime operations, their primary 
task is one of detecting fault _ in 
the missiles and in their own 
LCC equipment, coordinating main
tenance activity enforcing safety 
standards, and maintaining security 
of the entire weapon system. 

The Minuteman system functions 
very effectively • and, as a result, 
there are days when there simply 
isn't much to do. It is during Lhest 
hours of waiting and watching that 
the unique aspect of crew life be
come apparent. The nature of their 
task reveals why this job is one that 
attract a certain type of individual, 
one who prefers to work something 
other than the usual "eight-to-five" 
routine. 

Challenges and Opportunities 

There are very few jobs that offer 
the many opportunities available to 
missile crews who frequently have 
spare time on their hands. How well 
this time is utilized determines the 
rewards a crew member may receive 
from his job. 

First, there is a built-in learning 
potential for crew member · who 
want to reach instructor or evalua
tor status. Not only is there the 
opportunity to handle actual prob
lems as they arise, but each capsule 
also has publications and training 
guides. Mastering these material _ is 
essential to the industrious crew 
member who wants to excel during 
evaluations. 

When not expanding their job 
knowledge, mi site officers have time 
to pur ue their own individual in
terests during the slack periods of 
an alert tour. One of the most popu
lar pursuits among Minuteman crew 
members is working for an advanced 
academic degree. Each Minuteman 
base offers a free graduate degree 
program, taught by instructors from 
a nearby accredited university. And 
it carries no commitment to remain 
on active duty for a specified num
ber of years. 

But this aspect of crew life is in 
the nature of a career bonu . Th 
big ql!estion is, how ready are these 
"Minutemen" and how effective is 
America's nuclear deterrent? After 
all, taxpayers have invested a con
siderable amount in the system and 
it wasn't with the intention of pro
viding a place for crew members to 
study. 

The very fact that things run so 
smoothly is in itself a tribute to the 
mi siles reliability. Yet, these mis
siles are only as ready as the men 
who control them. The technology 
designed into each missile must be 
complemented by human expertise 
at the operational level if the system 
is to accomplish its mission. 

When a crew assumes alert, the 
indicator panel displaying the status 
of each missile will usually show ten 
green light , meaning that each bird 
is war-ready and capable of launch. 
But at any moment a situation could 
arise that would shatter the silence 
and require split-second reaction by 
the crew. 

In the event of major malfunc
tions at a missile silo or in the LCC, 
there isn't always time to hunt 
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through checklists, to ask questions, 
; or to grope in one's memory for 

information. Nuclear weapons don t 
offer a second chance. lnfoanation 
must be ready and decisions must 
be made with confidence. This is 
where the human element becomes 
so important, and the emphasis on 
perfection pays off. 

Each SAC missile officer is se
lected specifically for the important 
task he will perform. Before he ever 
pulls alert duty, the Air Force must 
be sure he is the right man for the 
job. Through the Human Reliability 
Program, the Air Force assures it
self and the public that men in the 
missile force are physically, morally, 
and p ycbologically stable. The pros
pective missileer is screened by both 
a physician and a psychologist, and 
is interviewed by his unit com
mander before being certified. His 
stability is checked continuously 
throughout his tour in the missile 
force. 

Training involves a major portion 
of a crew member's career. He be
gins with ten to twelve weeks at 
Vandenberg AFB, Calif., home of 
the USAF/NASA Western Test 
Range. Here he spends many class
room hours with instructors from 
both SAC and the Air Training 
Command. He learns the equipment 
with which he will work, missile 
security, and Emergency War Order 
launching procedure before finally 
stepping into the Missile Procedures 
Trainer (MPT) to "put it all to
gether." 

The MPT is a fully equipped 
LCC that is wired to a computer 
instead of real missiles. It can simu
late almost any imaginable situation. 
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A cutaway drawing shows the 
missile silo and the launch control 
center, which are both buried in 
tons of steel and concrete for 
protection from enemy attack. 

In the MPT, .light flash, loud peak
ers blare announcements, buzzers, 
bells, and alarm go off. The activity 
proceeds at a tiring pace. 

But Vandenberg is just the begin
ning. After graduation, crew mem
bers begin another five to six weeks 
of upgrade training at their home 
bases. This involves more classroom 
study, more EWO, and more MPT 
rides to refine the student's knowl
edge and familiarize him with pro
cedures peculiar to his base. 

The final step is a pressure-filled 
"Standboard" evaluation and a cer
tification briefing before the Wing 
Commander, Deputy Commander 
for Operation or Squadron Com
mander. A{ter a crew is declared 
"combat ready," it takes a place on 
the active alert force. Its work 
is by no means completed, however. 
Regulations require six monthly 
hours of classroom training in code 
component, weapon system, and 
EWO procedures as well as passing 
a codes test and two types of EWO 
tests each month. Then there are 
recurring MPT rides and periodic 
evaluations to maintain consistent 
proficiency levels. Promotions to 
jobs of increased responsibility are 
based on performance d1:1ring train
ing and evaluation. 

A Space-Age Career Field 

Missile career direction is now 
receiving special attention from SAC 
planners. Unl\ke most career fields, 
the missile force dates back only 
sixteen years, to the deployment of 
the Atlas, Americas first ICBM. 
Gathered from various career fields 
during those early days, that first 

generation of missile officers has 
now progressed through the ranks 
to major and above. For the first 
time, many command positions are 
filled by men with solid backgrounds 
in missile operations. 

The missile career field is still in 
its embryonic stages. Special • em
phasis is being placed on the planned 
development of today's second gen
eration of missileers. Officers enter
ing the crew force of the '70s can 
draw upon the experience of their 
predecessors and on carefully de
signed counseling to chart a logical 
career progression. 

A crew member has at his dis
posal today the services of a unique 
organization known as the Missile 
Management Working Group, part 
of theDirectorate of Personnel Plans 
at SAC Headquarters. The Working 
Group offers advice on future as
signments, educational opportunities, 
and other items that will benefit 
one's missile career. 

In addition to careful career 
guidance, the missile force · also pro
vides young officers with an excel
lent opportunity to gain operational 
command experience eady in their 
career . Officers holding commanq 
positions have always been selected 
for their background in operations, 
a knowledge obtained only by those 
in flying duties before the inception 
of mis iles. Recently, however the 
missile wings at both Minot AFB 
N. D., an9 Grand Forks AFB, N. D ., 
were headed by nonrated Wing 
Commanders. Command positions 
are not closed to nonflyers. 

The many advantages of missile 
duty are also available to the man 
who may not be looking at missiles 
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The author, Lt. Ralph H. 
Hallquist, is a Mfsslle Combat 
Crew Member at Malmstrom 
AFB, Mont. He graduated 
Summa Cum Laude from 
Moorhead State College, 
Minn., and has a Mass Com
munications degree from 
North Dakota State University. 
Commissioned through the 
AFROTC, he entered active 
duty In 1972. He has earned 
two Missile Combat "Highly 
Qualified" ratings and was 
selected to attend the GIANT 
LEAGUE Conference for 
outstanding Combat Crew 
Members. 

Frequent exercises keep 
the Air Force missile 
crew combat ready. 

as a career, but as an assignment to 
broaden his experience. He can 
enhance his promotion potential 
through the operational experience 
gafoed on the crew force. This 
option was previously limited to 
those who could qualify for flying 
duty. 

the life of today's crew member. 
Alert equalization programs, to take 
an example, assure fair distribution 
of alert loads among crew members. 

By introducing the no-cost, com
mitment-free graduate degree pro
gram, SAC has provided a unique 
educational and career development 
opportunity as well as an incentive 
reward for service. Many of the 
current missile crew force hold 
master's degrees, as do a third of 
the missile squadron commanders. 

look around the capsule at the nu
merous documents and publications, 
with their red covers stamped "Se
cret' or "Top Secret,'' abd the 
locked safe holding the codes that 
everyone hopes will never be used, 
or listening to the unforgettable 
warble tone of the primary alerting 
system serves to remind one of the 
contribution he is making. 

The life of a missileer isn't always 
a rose garden. Mi sile crews face 
endless studying and testing, train
ing and evaluations in the MPT 
and long hours of alert dnty. How
ever, SAC has focused considerable 
attention on these problems and 
made decided progress in improving 

During any evaluation of pros 
and cons, there arises a question of 
perspective and responsibHities. A 

Crew members readily admit that 
when their turn comes to spend 
Christmas at home, they're glad to 
know that friends are looking out 
for them in those quiet underground 
rooms somewhere in the Midwest. ■ 
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DOOLITTLE MAKES THE GRADE 

When the 100th Bomb Group (H) , based at Thorpe Abbots, England, 
completed its two hundredth mission over enemy territory, a celebration 
was in order, and it turned out to be a rouser. Guests of honor were Gens. 
James Doolittle and "Tooey" Spaatz; medals were awarded and general 
congratulations given. 

That night in the Officers' Club, Doolittle was the center of an admiring 
group of pilots, bombardiers, and navigators, ali eager to have their Short 
Snorters signed. A foolhardy lieutenant spoke up: 

"General, who was your pilot when you flew over Tokyo?" 
There was a horrified gasp from the group, who had seen their distin

guished guest land his personal Mustang on their runway in a manner as 
near to perfection as it is given mortal man to accomplish. 

The General regarded his interrogator with amazement. Then: 
"Well, I'll be damned!" he said. 
"No, wait a minute," he went on. "That's an honest question and deserves 

an answer. When we trained for the mission, we went out in the desert, 
marked off a piece of ground just the size of the carrier deck, and we 
practiced night and day trying to lift off a loaded plane in as short a space 
as possible. 

"Then we had a contest. There were thirty-two of us. I was lucky enough 
to finish among the first sixteen-so I flew in the left-hand seat. That answer 
you?" 

It did. 
-Contributed by Lt. Col. Marvin $. Bowman, USAF Res. (Ret.) 

(AIR FORCE Magazine will pay $10 for each anecdote accepted for publication.) 
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The U.S. Air Force 13-1 Bomber 

I begins its flight test program this 
year. 

This is one of the most re 
marl·mble achievements in jet 
aviation - a manned bomber 
that will fly at speeds in excess of 
Mach 2 and ca rry twice the 
payload of the 13-52. A jet with a 
navigation system that guides 
the 13 -1 over the nap of the 
earth more surel y than the 
human hand. 

It's a major step in another way 
!'oo. The D-1 will hove a lifespan 

of at least a quarter-century. 
Principally, because it's designed 
to easily accommodate future 
advances in avionics. 

Two and one-half years ago 
Boeing was selected as the 
associate contractor for the B-1 
avionics systems integration. It 
has required integration of 
avionics equipme'nt used in 
programs such as C-5A, SRAM, 
F-111 and F-14. 

It has meant tight deadlines, 
extensive research and inventive 
solutions to avionics technical 

• 

and cost challenges. 
Professional guidance from 

Wright-Patterson has been supe
rior every step of the way. And 
cooperation among ·0-1 team 
members absolutely tops. 

Naturally, we're proud of our 
on-time record for this program 
and ore pleased to be a part of 
theB-1 team. 

We thinl'i the whole idea is right 
on target. 



ITlf?ILE the Sopwith Camel W :f World War I fame 
has rightfully been considered the 
greatest air fighter in all history that 
snub-nosed little gadfly is fo.rtunate 
that its victory record wa com
piled as a one-man peration. Every 
enemy aircraft shot down by its twin 
guns was credited to an individual 
pilot; there was never any argument 
or division of the statistics. 

On the other hand, the Bristol 
Fighter, or Brisfit as it was called 
could probably claim the victory 
championship, except for the fact 
that it was a two-seater. Rank and 
class distinction played a big part 
in the Royal Flying Corps. Victories 
scored by the pi! t of a Brisfit, gen
erally an officer, were credited to 
him. Those scored by the gunner
observer, usually a noncommis
sioned officer, were never credited 
to him. They were simply entered 
in the squadron record-and for
gotten. 

I know! I was a Bristol Fighter 
gunner for many months. Like most 
of the noncom gunners, I was a 
volunteer from an infantry regiment, 
and had come direct from the 
trenches. Because we were experi
enced machine gunners, none of u 
received any in-air training. I left 
my regiment early on a Saturday 
morning and went on my fir t patrol 
that same afternoon. 

I was assigned to Number 22 
Squadron, which at the time was 
flying F.E.2bs, and aboard that old 
pusher I went through many har
rowing months of aerial warfare 
among them Bloody April (1917) 
when the enemy plainly had the up
per hand, and the pleasure of fight
ing on his own side of the line. I 
omehow lived through a hundred 

air battles, fighting with a Lewis 
gun mounted on a gas-pipe mount
ing, chiefly because I was a well
trained machine gunner. And I was 
fortunate to have transferred from 
the trenches in time to be ready for 
the Bristol Fighter when it came 
along. 

The Brisfit originally was intended 
to be a corps-reconnaissance and 
artillery-spotting plane-an aircraft 
that would be able to defend itself 
against the Fokker menace. As the 
design evolved, Frank Barnwell, of 
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the Bristol and Colonial Aeroplane 
Co., incorporated a fixed Vickers 

.synchronized gun and added the 
cozy Scarff ring and Lewi gun for 
the ob erver. It soon was realized 
that, in this format, he had pro
duced an out-and-out two-seater 
fighter, not a corps-reconnaissance 
plane. 

The first experimental type made 
its trial flight in September 1916, 
and during the next few weeks 
varied refinements were introduced. 
The 190-horsepower Rolls-Royce 
Falcon engine was fitted with an al
most oval radiator and shutters for 
air flow, and a four-bladed propel
ler. An Aldis optical sight was pro
vided for the pilot, and a simple 
dual-control system for the ob
server. 

Two Against Twenty 

This, then was the beginning of 
the greatest two-seater fighter of 
them all, a machine with the best 
qualities of both single- and two
seater fighter . It had great struc
tural strengt11, power peed (125 
mph), armament, and maneuver
ability. Its appearance on the West
ern Front early in 1917 completely 
revolutionized aerial warfare, for it 
behaved like a scout, yet could fight 
with a wide angle of firepower. It 
was so compact that for weeks 
enemy airmen mistook it for a 
single-seater and were astonished 
to find that while maneuvering to 
get on the Brisfit's tail they would 
come under a withering fire from a 
rear gunner who hadn't been noticed. 

The Bristols were flown as though 
they were S.E.5s, and were thrown 
all over the sky with gay abandon. 
The gunners had a field day. Before 
that memorable summer was out, 
six Bristol Fighter squadrons were 
hacking away at the Von Richtho
fen Circus. 

The aggres ivenes of the Bristol 
Fighter crew and the tactics they 
employed are illustrated by the fol
lowing excerpt from a June 29, 
1918, story by Boyd Cable the 
noted correspondent of the London 
Sphere: 

Two of our two-seater fighters 
of No. 22 Squadron while out on 
an offensive patrol encountered 

seven enemy scouts. The two 
promptly attacked, each pilot elect
ing an opponent and diving on him 
with the forward gun going. Both 
shot their man down in flames and 
as they came out of the dive the 
observers opened fire astern one 
catching a Hun nearby and putting 
him down in flames. The enemy 
were reinforced by two formations 
which brought their number up to 
twenty, but our men made no at
tempt to break off the combat. lo
stead Lhey pressed it further. An
olher enemy, almost coJliding with 
one of our machines was shot 
down at a close range of a few feet 
as he whirled past. Others were 
damaged, driven down, crashed, or 
set on fire. 

The fight lasted a full half hour 
and only when they had run com
pletely out of ammunition did our 
men break off and return safely to 
their 'drome. They could count 
only seven of their enemies left in 
the air at the finish. One pilot and 
hi observer (Alfred C. Aikey and 
C. G. Gass) destroyed three. Two 
went down in flames and another 
crashed fully out of control. The 
other Brisfi.t team had actually 
downed two in flames and sent 
three more down completely out of 
control. 

Cambrai: Twelve Hours a Day 

Another experience by two Num
ber 22 Squadron airmen points . up 
the amazing activity of Bristol 
Fighter crews, the power of the ma
chine itself, and in particular the 
epic courage of my friend, Sgt. 
Gunner Edward Powell. I should 
add, too, that his pilot was none 
other than Maj. (then Capt.) An
drew McKelvie, who was to become 
the leading Bristol Fighter ace. 

This exploit took place during the 
Battle of Cambrai. he attack 
around Ypres, which had opened 
on June 30, 1917, subsided in a sea 
of mud that inundated Flanders. 
The General Staff finally decided to 
switch to higher and drier ground. 
General Haig's plan was to break 
the Hindenburg Line and to crash 
through as far as Burton, then 
smother the Germans with a reverse 
movement westward an<l northward I 
to the Sensee and the Scarp. 

This thrust began on November 
20. The new British Mark III tanks l 
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I In the glory days of World War I flying, generous daubs 
of whale oil kept your face from freezing and only pilots 
(officers)-never gunners (NCOs)-were credited with 
enemy kills. Because those original GIBs (guys-in-back) 
were enlisted men, their reconnaissance sightings needed 
verifications, too, as in these tales about ... 
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This prototype 
model of the Bristol 
Fighter was not yet 
fitted with the Scarff 
gun ring. The long 
exhaust pipes were 
also abandoned 
later. 
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had broken through according to 
plan, helped considerably by smoke 
and fog. The fog was a great aid to 
the tanks but what it did to the 
flight plans of Number 22 Squadron 
was something else. It managed to 
clear long enough every day for us 
to get in our patrols and then 
settled down at night and kept 
ground activi~y to a minimum. 

We turned in an ungodly number 
of flying hours. We flew, snoozed, 
flew, slept, and flew some more. 
Only a Bristol Fighter and a Rolls
Royce engine could take this beat
ing. The flyers staggered back and 
forth, too tired to eat. The gunners 
could be identified by the cordite 
pittings and daubs of whak uil that 
formed a pattern over the lower 
halves of our faces. The whale oil 
was to keep out the cold. There was 
no time for wash-ups. 

Number 22 Squadron was given 
the job of destroying enemy bal
loons, road transport, and making 
a general low-down nuisance of our
selves. We poured Cooper bombs 
on antitank gun emplacements and 
drilled drum after drum of ammuni
tion into the trenches. We strafed 
the roads, chased horse-drawn artil
lery over open fields, and generally 
played merry hell. We returned 
again and again for fuel; bombs, 
ammunition, and the encourage
ment of our C.O., Maj. L. W. 
Learmount. 

On the second day of this action 
I logged twelve hours and forty 
minutes in the air and I almost went 
out again at night on a particular 
bombing show with Learmount. 
About ten of those hours were spent 
well over the enemy lines fighting 
like madmen. 

But gradually the weather took 
over and on one of our attempts to 
win this particular chunk of the war 
Captain McKelvie took a chance on 
a solo show to make a special re
port on the conditions around Cam
brai. Sergeant Powell, my gunner 
pal, went along in the back seat. At 
that time Powell should have been 
credited with eleven aircraft de
stroyed-but you know .... 

They left our Estree Blanche field 
in fairly decent weather but, on 
reaching the line, conditions clotted 
up and they had to cross the 
trenches at about sixty ,_ feet. Next, 
they were completely blinded by the 
fog and had no idea where they 
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- Imperial War Museum Photo 

were until a terrific explosion some
where below almost blew them out 
of the sky. At that instant, Powell 
saw that the blast had come from 
an ammunition dump. They were 
flying so low he could identify the 
uniforms of the men in the area. 

Intrigued by this, McKelvie de
cided to stooge around and see what 
this explosion indicated. Powell was 
certain it was set off purposely be
cause no one on the ground seemed 
anxious to save anything. This · was 
the first shred of evidence that the 
Germans were clearing out of the 
Cambrai area-under cover of the 
bad weather. 

McKelvie and Powell were so 
intent on recording the incident that 
they did not notice a flight of Al
batros D-III scouts roaring at them. 

-Imperial War Museum Photo 

UPPER: The Bristol Fighter's battle con
figuration included bomb racks under 
the lower center section and the Scarfi 
ring for the Lewis gun in place. 

LOWER: Airmen of 22 Squadron pass 
personal effects to the unit recording 
officer before going Into baftle. This 
assured that no revealing Information 
was carried behind German fines. 
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Powell had an ammunition drum 
shot off his gun before he realized 
what was going on. He quickly 
rammed on another and opened 
fire at close range. An Albatros 
burst into flames and almost crashed 
into them. McKelvie whipped the 
Bristol clear just in time and when 
another D-III crossed his sights he 
shot its wings away with a short 
snap burst. 

An Albatros attacked from astern 
but Powell returned the fire and saw 
the pilot collapse over the side of 

, . his cockpit. So fast was all this ac
tion that three enemy planes were 
falling to earth at the same time. 
The whole scrap lasted less than 
thirty seconds. The six remaining 
J erries decided to buzz home and 
McKelvie managed to hedge-hop 
the Bristol back home safely. 

All very interesting and very val
iant, but Powell's report on the am
munition dump got me and a few 
more innocent bystanders into 
trouble. The all-important Cambrai 
push was held up for lack of infor
mation. The balloon observers were 
blinded by weather and our ad
vanced observation posts were fog
ged in. Powell's report was impor
tant and factual, but it was never 
acted upon because Powell was only 
an NCO gunner! Powell was 
awarded the Distinguished Conduct 
Medal for his part in the flight, and 
no one argued about the validity of 
his report. But no one considered 
it important -enough-even though 
McKelvie had also signed it-and 
it was decided that someone else 
would have to substantiate it. 

"Find Out What's Happening" 

The fog was even thicker the 
next day but a few Bristols were 
dragged out just the same. At eight 
o'clock in the morning someone 
took off to check what Powell had 
reported the day before. The ob
server was an officer, of cours~ 
poor devil! An hour later we re
ceived word that they had hit the 
top of a slag heap outside Lens. As 
soon as that news came another 

-Brisfit crew went out. We never did 
hear what happened to that second 
crew. 

During all this harrowing period 
I couldn't stay away from the han
gars. Morbid curiosity, I suppose. I 
walked up and down with Powell 
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trying to figure out what he had 
failed to put in his report, or why 
his word hadn't been considered 
important. We were both hurt by 
the slight, but what could we do 
about it? 

Powell gave up and went back 
to bed. I should have followed, but 
then I noticed a young "A Flight" 
pilot striding up and down. A red
tabbed staff officer was also pacing 
back and forth in much the same 
manner. 

Major Learmount called me over 
and said: "I'd like you to go over 
and have a look with Lieutenant 
Davison, Whitehouse." 

I saluted and said: "Yes, Sir," 
and turned to go for my flying kit. 

"Wait a minute," the Major 
called back. "How do you feel 
about it?" 

I heard myself saying: "I don't 
mind going, Sir, if Mr. Davison 
wants me." 

"You needn't go unless you wish. 
It's a very nasty day." 

I made the most of my position 
as an experienced gunner. "I'll de
cide how bad it is, once we are in 
the air, Sir. If it is too bad I'll bring 
him back." 

"Good! I'll leave it up to you," 
the Major said .. 

I wanted to kick myself all the 
way across to the armament shed 
for being such a fool, but there was 
something fine and appealing about 
Davison. He wanted to do some
thing to break up this stalemate and 
I was flattered because he had 
asked for me. 

When I returned with my flying 
gear and gun the Major outlined 
what he wanted. "We've got to find 
out what is happening around Cam
brai. Don't see things that aren't 
there, just to fill out a report. Get 
us the information, not just a filled
in patrol report. Understand?" 

"Yes, Sir." 
He shook hands with me and as 

we walked over to a Fighter, Cor
poral Barker, one of the mechanics 
who would help start our engine, 
whispered, "You bloody fool!" 

The fog seemed to seep in thicker 
than ever. 

The Fog of War 

Eighty feet off the ground we lost 
sight of everything. The fog en
shrouded us and the boom of our 

engine reminded me of a drum be
ing pounded in a small confined 
cell. We both huddled down in our 
cockpits and sat it out until we had 
climbed to 3,000 feet. I got to my 
feet and peered over into the pilot's 
cockpit. 

He was flying a true southeasterly 
course that would take us straight 
to Cambrai. We consulted our 
watches and I began a check-chart 
on my map in an attempt to figure 
out our progress. This was about as 
much as either of us knew of aerial 
navigation, but it worked out fairly 
well. Davison continued to climb 
and we finally came out into a pat
tern of streaked sunshine and 
watery blue. We were out of the fog 
but still couldn't see the ground. 

We plunged on toward our goal, 
which I reckoned to be about fifty 
miles from Estree Blanche. If there 
were no enemy kite balloons up we 
were comparatively safe, but we had 
to risk them and their damned steel 
cables. 

Finally, I tapped Davison on the 
shoulder and pointed toward the 
ground. My pilot looked worried 
but cut the engine to idli.ng speed, 
and as we glided into the cottony 
vapor the fog streaked our goggles 
and left a dripping film over every
thing. We watched the altimeter 
drop from 6,000 to something just 
over 1,000 feet. Any minut_e now! 

He jazzed the throttle to make 
sure the engine would catch as soon 
as we broke through, but still noth
ing appeared. Davison looked back 
at me and pulled the nose up. I 
fully expected we would plow 
through a French farmhouse, but I 
said: "Try it again!" and my voice 
sounded like a foghorn. 

We eased down again, both as 
tense as violin strings. Another few 
seconds and he turned to me with 
a look of resignation. I was about 
to agree when I suddenly spotted 
something red and white. For a 
second I thought I was staring at 
some sort of image. Everything had 
an opaque, indefinable mistiness. 

Then I screamed and yanked at 
his joy-stick arm. "Look out!" 

We swished across a brown roof 
on the top of which was painted a 
bright white circle with a red cross 
in the center. Davison yanked back 
on tbe stick and we zoomed up into 
the fog again. As I turned to stare 
down our tail I saw we had missed 
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The authot'j then "Corpora/ 
Whnehouae" and • gunner, later 
beoamJ an oflll:tr. ahd pilot. 

the -top of a Red Cross hospital by 
inches. I saw plenty more, too. 

"Go back!" I pleaded. "They're 
pulling their hospital down!" 

"Where are we?" Davison yelled 
back. 

"I don't know yet but we're well 
on their side of the line. I saw field
gray uniforms." 

My pilot dipped down gently 
again . I sensed we were gambling 
on church spires and I remembered 
the poor devils who had hit the slag 
heap at Lens. But I also remem
bered Powell arguing that the Ger
mans were pulling out of Cambrai, 
and I wanted to make sure. 

We groped down into the clear 
again and both saw many portable 
huts being taken apart. Men worked 
like ants around the square slabs 
of lumber while others hoisted the 
sections up into trucks and wagons. 

I scribbled in my notebook: 
"12: 10 . . . Red Cross hospital 
moving." 

Dogfight on the Deck 

Davison circled in a friendly 
manner, respecting the mercy in
sig'nia. I then spotted troops-a few 
armored cars and a platoon of in
fantry marching out of a town. 

"Cantaing!" I yelled as I recog
nized the area. "Head that way. 
Cambrai is in that direction." We 

68 

The author, Aroh Whltehouifi, 
Joli,ed ffie British MnY aflhe out
break of World War I. In 1917, h• 
transferred to the Royal Flying 
Corps as en aerial gunner, tater 
went through pilot training, and 
returned ta the front as a Sopwith 
Camel pllat. He Is offlcfally oredlted 
with downing sixteen enemy aircraft 
and six balloons, and at the wa/6s 
end had eamed the rank of AcUng 
Captain. After the war, he became• 
sporta writer, and during World 
War II was • war correspondent. 
Mr. Whitehouse, who now llvN In 
Montvale, N. J., has published more 
than forty books, many of them 
about flying In the two World Wars. 

roared over cyclists and straggling 
troops until we came to the brick
red fringe of Cambrai. 

By now our presence was openly 
resented. The troops below began 
potting at us with rifles and machine 
guns but none of that opposition 
bothered us. Davison swung over 
the top of a building and headed 
for the east side of the town. One 
glance at the traffic along the roads 
forking north and east offered 
enough evidence for anyone. I 
started to make more notes but 
Davison was out for blood. He 
dived on an artillery column and 
opened fire at close range. The rat
tle of his gun seemed to be a signal 
for new action and the fog suddenly 
cleared in this area. 

We should have gone home with 
the glad tidings but Davison was 
gorged with success and we both 
began making the usual mistakes. 

I saw several mounted men tum
ble from their horses and some were 
dragged over stone walls, one foot 
caught in a stirrup. Others fell in 
squirming heaps among terror
stricken animals and were probably 
kicked to death. A field gun drawn 
by six horses broke out of the col
umn and bolted to clear a stone 
wall, but the weapon fell back and 
a gunner hanging to the ammuni
tion limber disappeared under the 
wheels. 

I was now in a position to open 
fire over our rudder, for Davison 
zoomed hard and I could hear his 
gun chattering madly. I wondered 
what he was shooting at from that 
angle but as I fired my first long 
burst toward the ground I sensed 

that something was off schedule. I 
turned slightly and saw three Fok
ker triplanes bearing down on us. 
I tried to warn my pilot, but be was 
roaring headlong into a foonation 
of white-winged Albatros two
seaters. 

Experience warned me that my 
war could be over as of now but I 
suddenly remembered the Major's 
insistence on our coming back with 
any important information. I had 
it, and what was more I wanted to 
back up Eddie Powell. 

"Clear out of here!" I screamed. 
I was firing with one hand, swing
ing my gun back and forth like a 
garden hose and bellowing in my 
pilot's ear. He took no notice of me 
but plunged on smack into the 
middle of the two-seater formation. 

"Oh, well," I thought and shut 
my eyes, "at least we're m the vi
cinity of some Red Cross huts," but 
nothing disconcerting happened. I 
pressed my trigger again and con
tinued to fan the air with the muz
zle of my gun. When I opened my 
eyes an Albatros, flaming like a 
thrown torch, smashed mto a Fok
ker maneuvering to get on our Jail. 

Don't ask me who did it. 
How do I remember all this? I 

have it down in wriggly notes in my 
old black-covered patrol book which 
lies beside me as I type the story. 

We thundered through the mass 
of two-seaters and I poured another 
long burst into one that had turned 
to give his gunner a shot. Our Bris
fit rattled like a bucket of bolts as 
slugs bored into the longerons. I 1 

swore at that Hun devil and let him 
have a return burst. He immediately 
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disappeared and I saw the Albatros 
roll on its back to toss the gunner 
clear, then it went into a steep dive 
and smashed into one of the pret
tiest red-tiled farmhouses you ever 
saw. 

"Beat it!" I continued to yell as 
I saw the other Jerries reforming 
to get us. The Fokkers were par
ticularly annoying by now and I 
had to dish out two long-range 
bursts to keep them occupied until 
I could induce Lieutenant Davison 
to seek sanctuary in some fog. 

Most reluctantly he took my ad
vice. How long we flew in that muck 
I have no idea but my next notation 

' was at 2:35 when Davison asked 
me where we were. 

"I don't know. Let's go down and 
have a look," I suggested. 

He Who Hesitates 

As we swept through a sun
streaked hole, three green-and-white 
Aviatiks passed so close we could 
have taken the factory numbers 
from the rudders. We zoomed up 
higher and I tried to guide my pilot 
toward our own lines. The fog was 
breaking up a trifle and I finally 
recognized the area of Saint Quen
tin near Laon and with that I real
ized we were floundering about well 
south of our home field. 

Davison took my notebook and 
scribbled: "Are we on the French 

front?" I nodded and peered about 
for details. 

"We can't make it back," he 
yelled and pointed to the fuel gauge. 

"Never mind. There's a French 
'drome at Nesle-over there. We 
can fuel up there. I know the field 
very well." 

In a few minutes we were landing 
on the old German 'drome that 
had been captured during the 
Somme push of 1916. We were 
greeted with only mild interest by 
some French officers and had con
siderable trouble in explaining our 
mission and desires, but after some 
delay they agreed to furnish us with 
essence. 

When we arrived at Estree 
Blanche we learned we had been 
officially listed as missing in action. 
Needless to say, no report counter
manding the announcement was 
ever sent, and for weeks my parents 
wondered whether to don their black 
or sit back and hope. 

My report-backed by Lieuten
ant Davison's signature-seemed to 
do the trick and for several min
utes we got some action, but as 
there were a few streaked holes in 
the clouds the Staff mob again de
cided to wait-just a few hours
to see if they could actually confirm 
my report through a kite-balloon 
observer! 

Unfortunately, the Germans 
staged an unexpected counterattack 

RANK HATH ITS PROBLEMS 

from Bonavais south to Vand
huille and practically all British 
gains of November 20-25 were 
wiped out. 

Had the Staff listened to a trained 
gunner-observer on the morning of 
November 20, the Allies could have 
walked into Cambrai without firing 
a shot. There is no question but 
that the Battle of Cambrai would 
have been a major military success. 

Powell must have downed more 
than twenty Huns before they sent 
him home to get a commission and 
become a pilot. When he went back 
to France the following summer he 
simply picked up where he had left 
off and he did get credit for the vic
tories he scored-as an officer. 

I was to stay on, volunteering for 
anything, until late the following 
January. I loved Number 22 Squad
ron and that wonderful old Bristol 
Fighter. 

She was quite a war bird! 
Lieutenant Davison? Fifty-four 

years later, in 1971, I was aboard a 
transatlantic airliner on my way to 
a Royal Flying Corps reunion in 
London. One of the old boys came 
and sat down next to me. Believe it 
or not, I recognized him immedi
ately. All I had to say was: "Re
member our patrol over Cambrai in 
1917?" and he gasped : "Corporal 
Whitehouse! My aerial gunner!" 

Did we massacre Huns for the 
rest of that trip! ■ 

Years ago, when Air Rescue Service had a fleet of long-range SC-47s, 
one of our practice missions was to recover aircrews at out-of-the-way 
locations. On one such sortie, we inadvertently ran a Gooney Bird off the 
runway and across an access road at the Shamrock, Tex., airport. The 
aircraft commander, not wanting more problems than he already had, left 
the aircraft where it was and called the parent unit at Norton AFB, Calif. , 
for maintenance assistance. 

Lo and behold, a massive work force, headed by the unit commander, 
descended upon us the following day. Necessary repairs were made, and 
a sizable portion of the town people assembled to await our Sunday after
noon JATO takeoff. 

A young local lad, with an autograph pad in his hand, approached the 
squadron commander. 

"Sir, could I have your autograph?" 
"Why, yes, son," replied the CO, obviously flattered, and signed the 

book, Lt. Col. R. Seabolt. 
The boy took a look at the signature, sadly tore out the page, and said 

to the astounded officer, " I'm sorry. My Daddy told me not to get any 
signatures unless you were at least a major." 

-Contributed by Lt. Col. Ernest N. Willard Ill, USAF 

(AIR FORCE Magazine will pay $10 for each anecdote accepted for publication.) 
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The idea is to get aerospace subjects 
into classrooms. For twenty years now, 
Colorado AFA groups have been ... 

BY ROBIN WHITTLE 
Assistant for Editorial Promotion, AIR FORCE Magazine 

I AST June, forty-four school teachers attending the 
L 1974 National Workshop 0n Aerospace Education 
spent three weeks at Lowry AFB, Colo., to hear about, 
see, and experience firsthand many of the wonders 
and complexities of t0day's Aerospace Age. 

Sponsored by the Colorado State Ai r Force Asso
ciation and the Rocky Mountain Region of the Civil Air 
Patrol, the Workshop combined lectures by nationally 
known experts with field trips, films, and demonstra
tions. Topics covered included: aerospace education 
and aerospace education projects ; general , commer
cial , and military aviation; aviation history; aviation 
medicine ; aerospace industry ; NASA; FAA; Skylab and 
Mariner; Space Shuttle; the social , political , and eco
nomic Implications of the Aerospace Age, and flights 
In aircraft and gliders. The Workshop was accredited 
for nine quarter hours of upper division or graduate 
credit by Adams State College, Alamosa, Colo. 

The Colorado State AFA has sponsored fifty-three 
such W0rkshops over the past twenty years, educating 
educators In the need to incorporate aerospace sub
jects lnt0 curricula. Their efforts reflect AFA national 
policy which, from the beginning, has argued that aero
space has a place In the classroom. 

In Colorado, AFA leaders have a special interest, 
since their stale contains a number of aerospace facil
ities. Noel A. Bullock, Colorado State AFA Education 
Director, set up the first Workshop twenty years ago, 
10 Include trips to the many aerospace fac llltles in the 
Front Range area. From Pueblo to Longmont are found 
the Department of Transportation Research Facility In 
Pueblo ; a US Army aviation center at Fort Carson ; the 
North American Aerospace Defense Command and 
the Air Force Academy in Colorado Springs; Black 
Forest Glider Port in Black Forest ; Arapahoe County 
Airport and the Denver Martin Company (Skylab Proj
ect) In Littleton : the Air National Guard's Buckley Field 
(140th Tac Fighter Wing) and the Federal Aviation Ad
ministration (Rocky Mountain Region) in Aurora; United 
Air Lines Air University ; Continental Frontier Air Lines 
and Lowry AFB in Denver; the National Center for At-

m0spheric Research and Ball Brothers (Application 
Satellites) In Boulder; the National Center for Atmos
pheric Research Aircraft (Jeffco County Airport) in 
Broomfield ; and the Air Route Traffic Control Center 
In Longmont. 

The design of the Colorado Aerospace Education 
Workshop has endured. It ls a general-survey format, 
oriented toward the nontechnical layman. 

Adams State College accredited the Workshop for 
elementary, Intermediate, and secondary school teach
ers, counselors, and administrators. The Rocky Moun
tain Region of the Clvll Air Patrol provided the Work
shop manual, which served as a guide for educators 
in Integrating what they learned into their classroom 
programs. Enthusiastic acceptance of this first pro
gram encouraged Bullock and others to continue it 
with only minor changes. 

Within this format, the Aerospace Workshop is wide 
In scope. Aviation history is traced from mythology to 
present times relating man's ancient fantasies to his 
current ach ievements. Flight Is defined in relation to 
aerostatics, aerodynamics, aircraft nomenclature, and 
to man's physiological and psychological limitations. 
The special functions of commercial aviation and mili
tary aviation are outlined. The Federal Aviation Admin
istration's responsibilities for aviation safety and the 
efficient use of navigable airspace are discussed. Dave 
Olds, Public Affairs Officer, FAA (Rocky Mountain Re
gion) , appeared at the Workshop this year to discuss 
FAA's role In aviation education in the United States 
and abroad. 

Pr0gress in space and the benefits accruing to the 
American public from it are gone Into by National 
Aeronautics and Space Admin istration officials. Finally, 
achievements In aerospace education, notably by AFA's 
Aerospace Education Foundation and the Civil Air 
Patrol, are examined in detail. 

This year, James H. Straube! , Executive Director of 
the Air F0rce Association and of the Aerospace Edu
cation Foundation, keynoted the Wor.kshop, setting the 
tone for a dynamic session. He charged partic ipants to 
attach a broader meaning to "aerospace education" to 
examine how it relates to new methods of teaching 
based on the application of aerospace technology to 
the learning process. 

Also keynoting this year's Workshop was Jack V. 
Sorenson, Deputy Chief of Staff, Aerospace Education 
and Cadet Programs, Civil Air Patrol, Maxwell AFB, 
Ala., who described CAP activities In support of aero
space education. 

None of the Workshop themes is viewed In a vacuum. 
Each year, they are Interwoven to provide participants 
with a composite picture of aerospace power. Topics 
are expanded to take note of change and to more fully 
detail social, political, and economic Implications re
sulting from advances In aerospace. 

This year's event manifested the expertise gleaned 
from previous Workshops. It was an educational "hap
pening" that profoundly affected those experiencing it. 
That, of course, was the purpose. 

How well the Workshop has accomplished Its pur
pose over the years is evident In the honors It earned 
for the Denver Front Range Chapter In 1973 and for the 
Colorado State AFA In 1974. Both were awarded AFA's 
Exceptional Service Plaque at Its National Convention 
in Washington , D. C.-an unprecedented recognition 
of Noel Bullock and other Colorado AFA leaders who, 
year after year, bring to fruition AFA's goals in the field 
of aerospace education, and a tribute to the fact that 1 

this Workshop has been designated as AFA's national 
effort in aerospace education. • 
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Reserve and NatiOnal Guard Officers 
now can join the 6 out of 7 
active duty officers who are 
members of USAA. 

USAA has expanded eligibility for 
membership to include commissioned officers 
and warrant officers of the Reserve and National 

. Guard. 
If you are a Reserve or National Guard 

officer you now can apply for money-saving 
USAA insurance. You may save $20-$40-$60 a 
year on auto insurance, depending on your age, 
your car, and your location. 

Small wonder 6 out of 7 active duty 
officers are already members of USAA. 

To become a U AA memb r, imply take 
out a p licy wh ile you are eligible. Once you 
become a member your eligibili ty for member
hip la l a li fetime, whether you are in the 

Service or out. Former members are eligible to 
reapply at any time. 

• 

Fill out the coupon for information on the 
type of insurance you need. No obligation. We 
pay the po rage . 

OR CALL THIS TOLL-FREE NUMBER: 
1-800-531-5910 
(In Texas call 1-800-292-5862) 
Office hours: 7:30 AM to 5:30 PM CDT 

.,, It, 
iii~ ~ ~ 
USAA 

INSURANCE 

AT YOUR COMMAND 

l 



All That Glittered 

Defense Policy Formation: A 
Comparative Analysis of the 
McNamara Era, by Clark A. 
Murdock. State University of 
New York Press, Albany, N. Y., 
1974. 179 pages plus notes 
and index. $8.95. 

It may be too soon after the fact 
to attempt the kind of study under
taken here by Clark A. Murdock, 
but he has made a commendable 
effort. He knows that Robert S. 
McNamara, as Secretary of De
fense, tried to change the decision
making processes so criticized in 
the Eisenhower years. And that 
Systems Analysis, which brought us 
the Whiz Kids in the Pentagon, and a 
technique called Planning-Program
ming-Budgeting System (PPBS), 
were supposed to bring a new 
dawn. Even so practical a man as 
Lyndon Johnson was impresl:led, so 
much so that he ordered McNamara 
management concepts adopted by 
all federal departments In 1965. 
But, as Mr. Johnson and the rest of 
us learned, it wasn't all that good. 
When Melvin Laird became Secre
tary, he turned the clock back, par
ticularly after taking a hard look at 
Total Package Procurement and the 
meager output of the defense In
dustry's laboratories and factories. 
We had slowed to a walk. 

Author Murdock correctly detects 
there had been a tendency "to ac
cept what are essentially state
ments of aspirations for the reality 
itself." The men in uniform had 
another way of putting it. They said 
it would take more than a decade 
to repair the damage. 

By way of introduction, Mr. Mur
dock surveys what we had under 
Eisenhower and finds the use of 
budgetary ceilings had the effect of 
turning policy determination over to 
the Joint Chiefs of Staff, where the 
atmosphere was both political and 
parochial. 'Nuf said. 

Under Mr. McNamara the politi
cal realities cut no ice; highly cen
tralized control was Imposed. At 
one point Charles Hitch, the DoD 
Comptroller, was asked who was 
responsible for deciding on force 
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proposals, and he replied: "The de
cision would have to be Secretary 
McNamara's. There is no one else 
who can make these decisions that 
influence so profoundly the alloca
tion of resources among the ser
vices." And there were a lot of im
portant factors that didn't come out 
of the computer because they 
never were put into it. 

The author says that both Harold 
Brown, as Director of DDR&E, and 
Jerome Wiesner, Scientific Adviser 
to President Kennedy, "felt that mil
itary technology had reached a pla
teau." It may be that Dr. Brown 
changed his mind when he took 
over as Secretary of the Air Force, 
but Mr. Murdock does not say so. 
But he does make it clear that 
Brown and Wiesner were key men 
in the technological area, where 
McNamara did not feel confident of 
himself. 

The book will fascinate our 
friends in military R&D and pro
curement, the men who have been 
struggling with these problems 
since long before McNamara and 
who are still at it. 

Perhaps this is not the best place 
to mention it, but we are increas
ingly aggravated by books that 
have been fouled up by the binder. 
Our copy of Defense Policy Forma
tion has sixteen pages missing. It 
is the kind of shoddy workmanship 
that would not be tolerated under a 
defense contract. 

-Reviewed by Claude 
Witze, Senior Editor 
of this magazine. 

An Astronaut's Literary Triumph 

Carrying the Fire: An Astro
naut's Journeys, by Michael 
Collins. Farrar, Straus, and 
Giroux, New York, N. Y., 1974. 
478 pages. $10. 

Five years after men first walked 
on the moon, the historians are still 
trying to sum up the costs and ben
efits of the Apollo project. They are 
balancing billions of dollars, years 
of efforts, and several lives against 
a substantial but hard-to-measure 
harvest of scientific, technological, 
and even emotional benefits. What 

started out as an exercise in na
tional vision, determination, and en
gineering virtuosity might well wind 
up being viewed as a futile, extrava
gant, and wasteful wild goose 
chase. That would be a pity. 

The impact of Apollo, despite the 
present pessimistic interpretations, 
is more than just in economics, pol
itics, or even science and engineer
ing. Now one of the Apollo-11 
crewmen has addressed the real 
meaning of the moon in a some
times poetic, sometimes pragmatic, 
often humorous, always fascinating 
narrative. 

Mike Collins was Command Mod
ule Pilot "in July 1969 while Arm
strong and Aldrin descended to the 
moon. He had been an astronaut 
for six years (he was copilot on the 
Gemini-10 flight and had been re
moved from the Apollo-a moon
flight for spinal surgery). Following 
the moon landing, he left the astro
naut program (turning down a 
chance to walk on the moon as 
Commander of Apollo-17) to take a 
Job which left more time for his 
family. Now a brigadier general In 
the Air Force Reserve, Collins lives 
in Washington, D. C., where he is 
In charge of organizing the new 
National Air and Space Museum at 
the Smithsonian. 

His book follows a first-person 
format as he explains the moon 
project from his own point of view. 
Since Collins was Involved in the 
most important milestones In the 
US rnanned space program, Carry
ing the Fire transcends autobiog
raphy to become a lucid, witty, and 
insightful description of what Apollo 
was really like to the people In
volved In it. Reading the finely 
crafted prose (Collins wrote every 
word himself) leaves one with the 
impression of actually having lived 
the experiences. 

What does Apollo really mean for 
mankind? By the time Collins 
tackles this question, we have hadl 
the popular image of George Good
guy, the trained, mechanical "super
monkey" astronaut transformed into 
a perceptive, articulate, and philo
sophical human being. Going to the 
moon, Colllns suggests, is having 
the greatest Impact both on man's 
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image of his own capabilities when 
he sets his mind to a problem and 
also on the fragility and delicacy 
of the earth, our small, beautiful 
green and blue oasis in the vast 
black desert of space. These con
cepts will have profound repercus
sions for the future, thanks in no 
small part to such eloquent spokes
men as Mike Collins. 

-Reviewed by Capt. James 
Oberg, USAF. 

New Books in Brief 

The Battle for Berlin, by John 
, Strawson. In early 1945, Eisen

hower was intent on destroying 
Germany's war capabilities rather 
than gaining the psychological and 
political objective of Berlin. As this 
author says, "The glittering prize 
... the great political plum of Ber
lin was not for the plucking by 
Eisenhower or Montgomery. It was 
into Zhukov's hand that it would 
fall." This book is the history of the 
two fronts and the taking of Berlin. 
Charles Scribner's Sons, New York, 
N. Y., 1974. 182 pages with index. 
$7.95. 

The Bombing of Nuremberg, by 
James Campbell. The highest casu
alty rate the RAF Bomber Com
mand ever suffered was on the 
night of March 30-31, 1944, during 
its attack on Nuremberg. In a run
ning battle with the German night
fighter force, ninety-four out of 795 
Lancasters and Halifaxes were lost. 
The author interviewed survivors on 
both sides to tell the story of that 
night. Doubleday, Garden City, 
N. Y., 1974. 194 pages. $6.95. 

Fair-Weather Flying, by Richard 
L. Taylor. An informal discussion 
on ways in which the VFR-limited 
pilot and the student can improve 
their flying skills and get more out 
of their aircraft. Among the sub
jects discussed are crosswind take
offs and landings, navigating by 
the chart system, turbulence, twin
engine techniques, density altitude, 
night flying, high traffic density air
ports. Macmillan, New York, N. Y., 
1974. 297 pages with index. $7.95. 

Hero Next Door, by Frank A. 
Burnham. Six days before Pearl 
Harbor, the Civil Air Patrol was 
formed. The author, a long-time 
aerospace writer and CAP member, 
tells the history of the volunteer 
patrol which today conducts eighty 
percent of all air search in this 
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country. The account is filled with 
dramatic rescues and heroism. 
Aero, Fallbrook, Calif., 1974. 208 
pages with index. $8.95. 

A History of Air Power, by Basil 
Collier: With a theme of the mixture 
of the good and evil that airpower 
has brought to the world, this his
tory concentrates on the years of 
World War II as the time when the 
real power of the airplane was 
demonstrated. Air battles and strat
egies are discussed. Macmillan, 
New York, N. Y., 1974. 358 pages 
with index. $10.95. 

Hitler's Generals, by Richard 
Humble. This author says, " ... the 
whole macabre story of Hitler and 
his generals is based on the fact 
that between 1934 and 1939 the 
generals were proved wrong when
ever they forecast disaster, while 
Hitler's plans were triumphantly 
proved right." This history is a 
study of the part the generals 
played during the German bui ld-up 
and their re lationships and con flicts 
with Hitler during the war. Double
day, Garden City, N. Y., 1974. 167 
pages with index. $5.95. 

The Horn of Africa, by J. Bowyer 
Bell. Because Somalia, Djibouti, 
Ethiopia, and Sudan are on the 
horn of Africa protruding into the 
Indian Ocean, and are adjacent to 
the Arab oil-producing nations, 
they may someday be a strategic 
focal point. A paper of the National 
Strategy Information Center, Inc., 
this book is a history of the politi
cal situation in that area. Crane, 
Russak & Co., New York, N. Y. , 
1973. 57 pages. 

Our World in Space, by Robert 
McCall and Isaac Asimov, with 
foreword by "Buzz" Aldrin. In this 
beautifully done, large format book, 
science writer Asimov teams with 
artist McCall to examine man's fu
ture in space. They describe and 
picture colonization of the moon 
and Mars, and explorations beyond 
our solar system and galaxy. Bio
chemist Isaac Asimov is well-known 
to most readers of science and 
science fiction. Robert McCall's 
paintings hang in the National Gal
lery of Art; many of them were 
done for the film 2001: A Space 
Odyssey. New York Graphic Soci
ety Ltd., Greenwich, Conn., 1974. 
176 pages. $19.95. 

Revolutionary Warfare in the Mid-

die East, by Bard E. O'Neill. 
An examination of Arab terrorists, 
the fedayeen, and Israel's efforts 
against them. The author, an Air 
Force Academy faculty member, 
concludes that this terrorism re
flects the desperation of a failing 
movement. The failure is caused by 
lack of popular support, Arab gov
ernment restrictions, and disunity 
among the terrorists. Paladin Press, 
Boulder, Cplo., 1974. 140 pages. 
$5.95. 

Ribbons and Medals, by H. Tap
rell Darling. A reference book on 
military ribbons and medals of the 
world's principal nations, with both 
color plates and black and white 
photos. The text includes a short 
history of most medals. Doubleday, 
Garden City, N. Y. , 1974. 359 pages 
with index. $14.95. 

To Join with the Eagles, by Mur
ray Rubenstein and Richard M. 
Goldman. In 1929, two rival aircraft 
companies merged, bringing to
gether in the Curtiss-Wright Aero
nautical Corp. the names of those 
giants of early aviation, Orville and 
Wilbur Wright, and Glenn Curtiss. 
This book is an account of the 
companies before and after merger. 
It includes pictures and descrip
tions of the planes built, up to the 
last one in the mid-1960s. Double
day, Garden City, N. Y. , 1974. 230 
pages with index $15. 

Two-Block Fox, by Charles M. 
Melhorn. The author holds the view 
that in the 1920s "the strategic sit
uation of the United States In the 
Pacific had eroded to the point 
where it could not be corrected by 
conventional measures." The few 
Navy officers who recognized this 
fact pinned their hopes on the air
craft carrier. This book is a study 
of the development of the carrier 
from 1911 to 1929. Naval Institute 
Press, Annapolis, Md., 1974. 181 
pages with index. $14.50. 

World Military Leaders, edited by 
Grace P. Hayes and Paul Martell. A 
biographical directory of the world's 
senior military personnel. The first 
section contains the biographies 
with such data as rank, current as
signment, date and place of birth, 
experience in active theaters of 
war, and honors. The second sec
tion is a list of personnel by nation. 
R. R. Bowker, New York, N. Y., 
1974. 268 pages. $25. 

-By Kathryn Foxhall 
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Personnel Programs Slashed 

The Air Force and the other ser
vices took a drubbing in late summer 
when Cong ress, via the FY '75 mili
tary appropriations bill , cut deeply 
into military personnel projects. Ad
ditional curtailments loom. 

Before the lawmakers took the ir 
extended Labor Day recess, both 
the House and Senate agreed oh 
specific fund reductions in quarters 
allowances, PCS travel , and lump
sum accrued payments at reenlist
ment time. Officer RIF money also 
was withheld (see next item). 

Add itional reductions-some made 
by the House, others by the Senate 
-faced a conference committee in 
mid-September. Most crucial was 
the $177 million ($57.5 million for 
USAF) the Pentagon needs to ex
tend full travel -transportation pay
ments to lower-ranking en listed 
members. The House reluctantly ap
proved this item, but the Senate 
said no, and the latter is expected 
to prevai l in the conference. 

The Senate also told the services 

to reduce lump-sum leave payments 
generally and phase out enlisted 
superior performance proficiency 
pay (SPPP) within twenty-one 
months. The Air Force promptly 
halted a new round of SPPP pay
ments pending a final decision by 
the con ference. 

At another point, the lawmakers 
made clear they want Defense to 
end the traditional practice of pay
ing enlisted members fo r accrued 
leave each time they reenlist. Offi
cers get the lump sum only once 
during a career, the leg islators 
noted. 

Also to be resolved is a decision 
on enl isted education-commission
ing programs. The House cut Air 
Force funds for this long-standing 
program and, if the Senate agrees, 
nearly 300 airmen now in college 
face withdrawal. 

Separate reports issued by the 
House and Senate Appropriations 
Committees again scorched the 
services for their rising travel ex
penditures. The Senate report "di
rected " the Pentagon to reduce 

Outstanding community programs conducted In 1973 by the 913th Tact ical 
Airlift Gp. (AFRES) at the Willow Grove (Pa.) Air Reserve Facility won 
the Defense Department's Comrr,unity Service Award for the uni t. Col. 
Theodore G. Behling, center, Group Commander, accepts the award from 
Air Force Deputy Assistant Secretary (Personnel Policy) James P. Goode 
as Maj. Gen. Homer I. Lewis, Chief of Air Force Reserve, looks on. 
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PCS moves. And the senators un
derscored their point by shaving a 
whopping $51 .6 mi llion from USAF's 
FY '75 budget figure of $622.7 mil
lion. The House had voted only a 
$29 million reduction. 

Both Houses agreed to cut Air 
Force quarters allowance money by 
nearly $11 million. This action perils 
Hq. USAF plans to let 12,400 more 
bachelor officers and airmen than 
received BAO last year move off 
base and collect the quarters 
money. 

The rationale given for the BAO 
cut in the House Committee report 
borders on the incredible: "It does 
not seem reasonable to allow more 
Air Force personnel to draw quar
ters allowances as an all-volunteer 
force incentive when it is having no 
difficulty attracting qualified per
sonnel." 

Such statements completely ig
nore the point military bachelors 
have been trying to drive home
that they want equal quarters al low
ance treatment with married mem
bers. 

RIF Pay Funds Withheld 

Anticipating a RI F of 1,700 more 
junior officers late next spring, Air 
Force some months ago sought 
$28.6 million for their separation 
payments. Congress recently cut the 
request in half. And, at the same 
time, the lawmakers slapped Air 
Force· for requesting substantially 
larger RIF funds in the past two 
years than it wound up using. 

The lawmakers told Air Force to 
reduce ROTC and OTS production 
still further as one way of curbing 
the anticipated RIF, though Hq. 
USAF officials feel that course is 
not feasible. 

Headquarters, meanwhi le, has 
opened early-out doors again, this 
time to pilots as well as nonrated 
officers. Exit applications wlll be 
accepted until October 31, and offi- 1 
cials hope for a large tu rnout. A 
likely surge in September retire
ments may also ease the RI F threat. 

In addition , Congress has "rec
ommended"-not mandated-per-
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Volunteer medical services performed in Vietnam earned 
an honorary ROA Life Membership for Dr. Dan Callahan, 
left, a member of AFA's Executive Committee and National 

The Topside Aviation Club, a Washington, D. C., organization 
for women In aerospace, has selected Harry J. Gray, at right 
with Mrs. Gray, as the club's "Top Boss" of the year. 

' Board of Directors. Making the presentation is Sen. Sam 
Nunn (D-Ga.}, Chairman of the Manpower Subcommittee of 
the Senate Armed Services Committee. 

With the Grays are Dottie Flanagan, left, Secretary 

sonnel strength cuts not greatly be
low budgetedfigures. The legislators 
said that if the services can find the 
money, perhaps via reimbursement 
for members assigned to other 
agencies, there will "be no need to 
take a man-year or end-strength 
reduction in FY '75." 

That all adds up to favorable 
news, and one high-placed authority 
held out the possibility that the RlF 
would be reduced well below the 
1,700-member figure. It's always 
possible, of course, that the new 
Administration may order fresh man
power cuts of its own as an econ
omy measure. 

And that RIF money Congress 
withheld? It will be made available 
later, if needed, the lawmakers 
made clear. Their purpose in with
holding the funds: muscle the ser
vices into inducing more voluntary 
exits. 

Jones Reassures on OER 

Officers not receiving top ratings 
"will remain competitive for promo
tions and special assignments," 
USAF Chief of Staff Gen. David C. 
Jones has told major air command
ers. He was referring to the new 
Officer Effectiveness Report pro
gram slated to begin in November, 
though at press time authorities in
dicated starting date slippage was 
possible. 

General Jones's message hope
fully will reassure an officer corps 
long condition'ed 10 such rag ing 
OER inflation that lack of a top-box 
,rating does not necessarily mean 

!
no promotion. Eighty-nine percent 
of all officers currently have re
'ce ived the top score. 
; And Air Force estimates that 
!should the old system continue, 
·very soon "seventy-five percent ... 
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lo AFA President Joe Shosld; James H. Straube/, AFA 
Executive Director, and Ruth Weldofl , the club's president. 

would have five straight top ratings 
in a row. " Obviously, such a situa
tion is unrealistic. 

The new OER form rates all offi
cers below star rank on ten per
formance fa0tors. But the really 
sign ificant new feature is a tough 
control system that requires no 
more than twenty-one percent of the 
officers to receive top box during 
any rating cycle. 

No more than fifty-three percent 
can make the top twci, while up to 
100 percent can be placed in the 
top three boxes. There are five 
boxes altogether. Headquarters says 
it will check commands closely to 
see that these "maximum allowable 
percentages" are not exceeded. 

But a few exceptions, bound to 
spark controversy, are permitted. 
Air Force says, for example, that 
the Hq. USAF Air Staff and a few 
other organizations are manned 
"from only the few top people in 
the Air Force." 

Accordingly, they will enjoy a 
special distribution which allows 
thirty-e ight percent to make top box 
and eighty-three · percent to make 
the top two boxes. Joint command 
assignees and service school fac
ulty meml:>ers also will get special 
distribution preference. 

Ratings will be staggered. Thus, 
if the new program flies on sched
ule, the first officers rated will be 
about one-third of the captains on 
November 30. Each officer will re
ceive one rating a year. General 
Jones called on all commanders 
and supervisors to get solidly be
hind the new OER project. 

Reserve-Officer Career Plan 

Air Force has launched a Reserve 
Officer Career Development Pro
gram for line USAFR lieutenant 

colonels and below in an active pay 
status. First step is getting each 
officer to fill out a new " career ob
jective" statement (AF Form 419). 
Each person will list desired train
ing courses, assignment prefer
ences, and related data. Forms must 
be completed by next March. 
CBPOs will work closely with Re
se rvists in laying out members' ca
reer patterns. Reserve chief Maj. 
Gen. Homer I. Lewis sees the new 
program strengthening the "total
force" policy. 

The Air National Guard has con
ducted a similar officer career plan 
for several years. 

Manpower Subcommittee Surges 

For years, important House-passed 
military personnel bills frequently 
gathered dust for long months in 
the Senate. That may be changing, 
following the recent formation of a 
Senate Armed Services Manpowet 
Subcommittee. • 

Headed by Sen. Sam Nunn (D
Ga.), the new group at its first meet
ings in August quickly approved 
USAF's grade relief measure (see 
below) and the "three-way" pay bill. 
The latter move undoubtedly will be 
endorsed by the full committee and 
ttie Senate in September. It' paves 
the way for splitting future pay in
creases equally between basic pay, 
quarters allowance, and subsistence 
allowance (see "Speaking of Peo
ple" column in the September issue 
~,~~~t • 

At the subcommittee's second 
open hearing, Defense Secretary 
James R. Schlesinger, Air Force 
Secretary John L. Mclucas, and 
other top Pentagon leaders urged 
Congress to make no additional 
manpower cuts. 

The Nunn group figures to play a 
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most instances. Sens. Harry F. Byrd 
(Ind-Va.) and Peter H. Dominick 
(R-Colo.) are other regular members 
of the unit. 

that have popped up frequently
with no resuit-over the past decade. 

Grade Relief Extended 

major role in the shaping of person
nel , pay, · manpower, ahd Reserve 
legislation, and without delay in 

Several quarters in Congress, in
clud ing the Nunn subcommitt!3e, 
have recently renewed talk of the 
need fo r a " single salary system," 
" pay reforms, " etc. But it appears 
mainly an echo of similar proposals 

Air Force got a pleasant surprise 
when Congress, in an unusual burst 
of speed in late August, passed the 
officer grade relief extension bill. 
The measure was signed by Presi-
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Ed Gates ... Speaking of People 

WIii the service Academies oo coed? 
The Defense Department and the services, with justi

fiable pflde, have boomed the new. and large, roles 
wemen are playing lh the mllltary establishment. 

At congressieAaJ liearlngs, in spf§eches, and In other 
public appearances, mll)tary offiolals are spreading the 
werd ab.out the expanded eppor.tun1ttes for wemen in 
uniform. And In glowing terms, such as underseorlng the 
generally higher level of brainpower of female recruits 
over new male members. 

Service spffak~rs at every opportunity are spotlighting 
the feet that mere than 5,000 young wom'en were enrolled 
In laOTC units during the past school ye~r. Defense 
Department authorllles have told many audiences of plans 
le boost total female service enrollment to nearly 100,000 
by mid-19.75 and much higher the following yea~s. 

The mllltary's incHeased reliance on women merits this 
bread ex.pos1:1re; It has won deserved publl<MEll&tlens 
points for the services. 

But on the closely reJated matter er admitting women 
to th:e servlc.e ac'ademles, the Pentagon has adopted a 
tou9h negative position, an«i lost publlc relations points 
In ihe bargain. AII.Jc10ugh the seT\liees have won some 
eourt tests on tl)e female admittance questl0n, it seems 
otear that the longer they resist. tt,e more lurrips they 
will receive. The women's movement appears determlned 
to perse'lete on thls Issue. 

By demanding admittance of females at West Point, 
Annapotrs, ColoraE!o Springs. and New Lond0n, Conn. 
(Coast GuBid Academy), the ladles h1:1ve the setvices 
clearly on the defensive. And the mllitary's case against 
admission seems fo me hardly compelllng. 

Women In 0fflcer candidate and offleer training scnoels? 
Fine, Ute Pehtagon dectded many yearas ago. Thousands 
have been commissioned since via OCS and OTS. 

There was initial resistance to admitting coeds to 
ROTC units when that idea first gathered steam. But 
after a eautlous beginning, predicted problems were 
rapidly lr0ned out. The effort was expanded, and the 
serviees have eml:>raced the program Wi1hout reservation. 

Witl1 the exc1;1ptlen of the academies, women are fully 
integrated In the servlees. It's on that sJngle tssue that 
authorltfes seemingly won' t budge. AssJstlmt Defense 
seeretaries, service secretarle-s, and many-starred generals 
all have Issued a resoundihg " na" to proposals to make 
the institutions coed. 

One officer declared that since female officers average 
slightly less service than male officers, the expense 
associated with possible low retention of female academy 
graduates could be substantial. 

O~her OPPQ.Sltlon nas center.ad on estimated high costs 
10 alter physical facilities nee.dad to acoommod~te women. 
But otlTer opponents have aeknowled§ed that alter.atlon 
costs would be smoll. 

Defense's main opposition to admitting women to 
service academies zeros in on laws and policies .that 
bar them from combat duty. 

"I n view of the fact that women are precluded from 
serving in combat, to admit them to the service academies 
would alter the fundamental character of the institutions 
as training grounds for combat-leadership officers," 
Defense General Counsel Martin R. Hoffman told a House 
Armed Services subcommittee earlier th is year. 

Hoffman added, however, that if Congress changes 
those rules to authorize women in combat, the Pentagon 
would withdraw its opposition to enrolling women. 

A blll to do that, plus a handful of other women-ln
the-academy bills, has been lrftrodueed. The House sub
oommm~e this past sp(lng and summer conducted a 
series of hearings on the Issue, and the sessions made 
clear the existence of strong support, not only In Congress 
but throughout the country, for ending the aeadem1es' all
male composition. 

A subcommittee spokesman told AIR FORCE Magazine 
th.at followlng the congressional Labor Day recess, the 
subeommlltee might report out a bill mal<lng clear that 
s&x will not be a basis for rejecting academy applicants. 
But this measure could be delayed, or even dropped, 
depending on the outcome of an academy admission 
suit now being appealed. 

The services, of eourse, have thwarted earlier court 
actions seeking to open academy doors to females. But 
observers seriously question how much longer they can 
resist successfully. 

Meanwhile, another academic year has begun and the 
service schools remain among the dwindling number 
of all-male colleges in the country. Even the Merchant 
Marine Academy has gone coed, fifteen young women 
having enrolled in the freshman class. 

Is the Pentagon overdoing the combat-duty issue? 
Marty quarters think se, some even referr ing to it as 
a " phbnY.' Issue, " They note that the question of tr-sining 
for combat wasn't raised when the Idea of commr~sionlng 
women via the ROTC was first examined. And ROTC 
provides many times the number of officers the academies 
produce. Less than one-tenth of all new Air Force officers 
come from the Air Force Academy. 

In the Air Force, combat applies with very few excep· 
tions only to aircrew members. Since women don't serve 
on combat crews, "where's the big problem?" one official 
noted private)~. 

"We'r.e making too big a thing out of trying to keep 
women out of the academies; we're too hard-nosed about 
it and in tl'le process we•re needlessly antagonizing many 
groups of people. This we don't need," h~ pointed out. 

Also commenting privately, another premlnent souree 
said, "Female cadets won't hurt us and they can be 
accommodated with very little difficulty. The public 
strongly favors opening the academies to women, and 
their admittance is inevitable. We'd be smart to reverse 
course now, end the haggling, welcome talented coeds, 
and begin accepting applications." 

That sounds to me llke good advice. ■ 
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dent Ford on August 29 (P.L. 93-
397). 

The final measure contains a re
duction of 256 lieutenant colonels 
and 162 colonels below previously 
planned grade ceilings. But this bite 
won't have significant impact on 
those hike programs. 

The temporary two-year exten
sion was speeded aiong by the 
newly created Senate Armed Ser
vices Manpower Subcommittee (see 
p. 75), which heard USAF's relief 
extension request during its first 
public meeting. The group approved 
the measure promptly even though 

t Sen. William Proxmire (D-Wis.) re
iterated his chronic complaint of 
extensive grade creep in all the 
military services. 

Approval of the extension marked 
the seventh time Air Force has gone 
to Congress for relief necessary to 

r prevent demotions, more RIFs, and 
a halt in promotions. 

The Manpower Subcommittee, as 
expectecl, delayed consideration of 
the permanent grade relief and re
lated officer policy reforms the Pen
tagon wants enacted in the Defense 
Officer Personnel Management Act 
(DOPMA). Senator Proxmire blasted 
the DOPMA package. He called on 
the subcommittee to rewrite it and 
eliminate the sliding-scale formula 
on which grade ceilings have been 
established for two decades. 

Subcommittee Chairman Nunn 
promised that his group would take 
a "fresh look". at DOPMA. But, he 
indicated that seriqus action on the 
package i$ at least a year away. 
Some observers would make that 
two. 

The Doctor Shortage 

Air Force in late August had re
ceived from civilian doctors, interns, 
and medical students 5;300 re
sponses to a direct-mail program 
the service had laµnched in hopes 
of recruiting physic ians to fill ex
pected shortages. There was no 
early word on actual acceptances 
resulting from the mass mailing. 

A new, related procurement plan 
apparently is nonproductive. This is 
the special dispensation the govern
ment recently gave retireo Regular 
medical officers-to work for the 
services and not surrender any of 
their retired pay. At press time, the 
USAF Surgeori General's office said 
it had not heard of any accep
tances. 
. The Defense Department, mean
while, approved an "interim" medi
cal officer bonus, and Air Force 
promptly identified 320 colonels, 280 
lieutenant colonels, and 150 majors 
it said were eligible for the pay-
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ments. That's less than a quarter of 
USAF's physician force. 

The regular bonus-officially, Vari
able Incentive Pay, or VIP-became 
law last May. But differences over 
the size of the payments and the 
rules for paying have delayed imple
mentation and infuriated medical 
officers. 

The interim sums are paid at the 
medics' continuation pay rates. Reg
ular continuation pay was cut off 
June 1, so the interim program in 
effect continues it only until the 
VIP payments are launched. 

Retiree Pay Raise Shaved 

The first partial cost-of-living raise 
service people retiring after Octo
ber receive will not include the 
extra one percent · normally added 
to COL increases. The Defense rul
ing accentuates the retired pay in
version snafu, under which mem
bers retiring after October 1 will 
receive smaller pensions than those 
retiring before that date. Defense 
earlier was rebuffed by the Presi
dent's budget office when it de
clined to endorse a " save-pay" re
lief proposal to give the post-Octo
ber 1 retirees equity. The Pentagon 
does plan to try again for relief leg
islation early next year, however. 

At press time, bills to eliminate this 
disparity were pending in both the 
House and Senate. 

More Employer Support 

By late July, 245,000 employers, 
representing 45,500,000 employees, 
had signed · statements supporting 
the Guard and Reserve. That 's fifty
five percent of· the nation's work 
force. But the National Committee 
for Employer Support of the Guard 
and Reserve notes that the rate of 
increase of participating ernpioyers 
has slowed significantly. The Com~ 
mittee, as a result, has begun new 
mail campaigns. 

For 'Barna AFROTC Grads 

The Arnold Air Society Squadron 
at the University of Alabama is as
sembling a roster of Alabama 
AFROTC graduates on active duty. 
Alumni are asked to report their 
AFSC, commissioning date, arid a 
brief biography to the Commander, 
Thomas H. Borders Sq., AAS, 
AFROTC Det. 010, University of Ala
bama, University, Alabama 35486. 

Short Bursts 

Established recently was a 7.5 

Ba-ser Can Belp Rig'11 Now. 
I_.R ~ransport 
OperaliOftS: Kaiser's Flight Director 
~akes IFR operations a snap by displaying easily 
understood precision course and approach informa.
tion on a high-brightness TV display. Flight Director 
commands are issued through a moving aircraft 
(inverted "T") symbol positioned over ~ simulateci 
flight path that extends to the horizon. Additional 
symbols include: precision approach localizer/glide 
slope deviation, radar altitude and magnetic heading 
- 'integrated into a "real world" display. 

Kaiser pioneered CRT cockpit displays over 18 
years ago. Our latest technology includes so~id state 
design coupled with safety, reliability and main
tainability. Let us show you how Category II C<P\ 
become as easy as flying CAVU. Call Kaiser 
Marketing at 415-493-3320 for a demonstration. 

KAISER 
AEROSPACE&. 

ELECTRONICS 

1681 Page Mill Road, Palo Alto, California 94306, A subsidiary of Kaiser Industries Corporation. 

77 



r 

The Bulletin Board 

percent cost-of-living allowance for 
Air Force and other government 
white-collar workers on Guam, and 
the allowance in the Virgin Islands 
was increased to ten percent. ... 
The COL allowances for workers in 
Alaska (twenty.-five percent), Hawaii 
(fifteen percent), and Puerto Rico 
(7.5 percent) have been continued, 
the Civil Service Commission dis
closed ... . 

USAF plans to produce 2,919 new 
pilots at its eight pilot training 
schools this fiscal year, but only 
2,000 are for the active USAF; the 
other 919 are Air Guardsmen, Re
servists, and flyers of friendly for
eign nations (including 299 for South 
Vietnam). Pressures are increasing 
for the services to consolidate their 
pilot training programs, and the 
early elimination of a USAF pilot 
training base or two would come 
as no great surprise. Sen. Barry 
Goldwater (R-Ariz.), speaking on the 
s~me general subject, said recently, 

"We are the only nation in the world 
that has four air forces. Can't they 
be trained by the same source?" ... 

Nine of every 100 Air Force non
prior-service recruits are discharged 
with in 180 days for unsuitability, 
unfitness, preservice drug use, 
medical problems, etc. AWOLs (re
member them) are up a bit; Hq. 
USAF reports that 11,585 members 
werit over the hill in FY '74, com
pared to 11,281 in FY '73 (when 
total strength was higher). Thirty
one of those who took off during 
the first half of this year were on 
their "sixth or 'more" AWOL. ... 

When authorities said an early 
retirement under the Pentagon's 
new Reserve retirement bill would 
mean a "greatly reduced annuity," 
they weren't kidding; the DoD
l;Jacked measure would allow a pen
sion at age fifty o.f just 29.5 percent 
of the full rate now attainable by 
retiring at age sixty . ... With officer 
RIF threats continuing, the quest for 
Regular commissions, with their 
builHn RIF protection, intensifies; 
meantime, USAF's recent announce
ment about officers making Regular 
brought widespread groans for the 
follow ing reason: only 537 of 3,117 
eligibles made the four-year list, 

senior s1an Changes 
PROMOTIONS: To be Lieutenant 

GEi!1eral: Charles W. Carson, Jr. 

RETIREMENTS: M/G Joseph J. 
Cody, Jr.; L/G Duward ·L. Crow; 
B/G James M. Fogle; BIG Russell 
G. 'Ogan; M/G Donald H. Ros~; 
L/G Dale S. Sweat; L/G Carlos M. 
Talbott. 

CHANGES: M/G Ranald T. 
Adams, Jr., from Cmdr., 26th 
NORAD/GONAD Region with add'I 
duty as Cmdr., 26th Air Div., Luke 
AFB, Ariz., to Cmqr., AF lnsp. & 
Safety Ctr. and Dep. IG for lnsp. 
& Safety, Norton AFB, Calif. , replac
ing M/G Ernest T. Cragg ... B/G 
Kenneth J:. Allery, from DCS/Ops, 
Hq. ADC & Asst. DCS/Ops for Ops, 
NORAD/CONAD, to IG, Hq. ADC 
& IG, NORAD/GONAD, Ent AFB, 
Colo., replacing BIG Guy Hurst, 
Jr. . . . B/G Charles C. Blanton, 
from DCS/Coniptroller, Hq. AFSC, 
Andrews AFB, Md., to Dir. of Budget, 
AF Compt., Hq .• USAF . . . M/G 
Arnold W. Braswell, from Cnidr., 
TUSLOG, USAFE, Ankara, Tµrkey, 
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to ACS/Ops, SHAPE, Belgium ... 
Col. (B/G selectee) Dan A. Brook
sher, from Cmdr., 4600th AB Wg., 
ADC, Ent AFB, Colo., to Cmdr., 26th 
NORAD / GONAD Region with add'I 
duty as Cmdr., 26th Air Div., Luke 
AFB,· Ariz., replacing M/G . Ranald 
T. Adams, Jr. 

M/~ Ernest T. Cragg, from Cmdr., 
AF lnsp. & Safety Ctr. and Dep. IG 
for lnsp. & Safety, Norton AFB, 
Calif., to C/S Allled AF Southern 
Europe, Naples, Italy ... Col. (B/G 
selectee) Sidney L. Davis, from 
Asst. DCS/Ops for Ops & Tng., to 
Asst. DCS/Ops for Con. & Spt., Hq. 
TAC, Langley AFB, Va., replacing 
B/G Thomas M. Knoles Ill . .. B/G 
Hans H. Driessnack, from Comptrol
ler, ASD, AFSC, Wright-F'attersori 
AFB, Ohio, to DCS/Comptroller, 
Hq. AFSC, Andrews AFB, Md., re
placing B/G Charles C. Blanton ... 
Col. (B/G selectee) Elwood A. 
Kees, Jr., from Asst. DCS/Ops, to 
DCS/Ops, Hq. ADC & Asst. DCS/ 
Ops for Ops, · NORAD/GONAD, Ent 
AFB, Colo., replacing 8/G Kenneth 
E. Allery. 

while just twelve percent of the eli~ 
gibles were chosen in the seven
and ten-year group competition .... 

Don' t take lengthy and expensive 
educational or technical training 
programs and expect to separate or 
retire soon after completion, USAF 
told the field recently in insisting on 
a "fair return" for its Investment. 
. . . The first-term reenlistment rate 
for black airmen the past five years 
has been nearly double that of white 
airmen; during the first nine months 
of FY '74, for example, the figures 
show 29.4 percent of the white eli
gibles re-upping vs. 58.1 percent of 
the black el igibles .... USAF has 
named Capts. Richard J. Erickson, 
Bruce A. Matis, Lloyd R. Lawrence, 
Jr., James E:. Ray, and Lt. Steven R: 
Jones as nominees for America's 
Ten Outstanding Young Men of the 
Year Awards (1975) program .... 
The Chief of Staff also named TAC's 
choice; Dr. Richard T. Whitcomb 
of NASA, to compete for the 1974 
Wright Brothers Memorial Trophy. 
... The average service member is 
completely unaware of the existence 
of the US Court of Military Ap
peals (the "Servicemen's Supreme 
Court"), recently retiring Chief Judge 
Robert M. Duncan lamented. ■ 

B/G (M/G selectee) James S. 
Murphy, from Cmdr., 17th Air Div. 
(Prov.), SAC, U-Tapao Airfield, Thai
land, to Cmdr., 20th NORAD/ 
GONAD Region with add'I duty as 
Cmdr., 20th Air Div., Ft. Lee AFS, 
Va., replacing retiring BI G James M. 
Fogle .. . Col. (B/G selectee) Len 
C. Russell , from Dir., Ftr. Ops, DCS/ 
Ops, to Asst. DCS/ Ops, for Ops & 
Tng ., Hq. TAC, Langley AFB, Va., 
replacing Col. (B/ G selectee) Sid
ney L Davis .. . M/G Henry Simon, 
from Aud itor Gen. & Cmdr., AF 
Audit Agency, Norton AFB, Calif., 
to Dep. Dir., Contract Administrative 
Services, Defense Supply Agency, 
Alexandria, Va. , • replacing retiring 
M/ G Joseph J. Cody, Jr. 

MIG Foster L. Smith, from Dlr., 1 

J-5, US EUCOM, Valhingen, Ger
many, to Asst. DCS/ Plans & Ops,/ 
Hq. USAF . . . B/G Robert F. Titus, 
from DCS/ Ops, Hq. AFSC, And rews 
AFB, Md., to US DCS/Live Oak,! 
Casteau, Belgium, replacing retir]' 
ing B/G Russell G. Ogan. 

-Compiled by Kathryn Foxhall 
I 
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AFA News Unit of the Month 

By Don Steele 
AFA AFFAIRS EDITOR 

THE AK-SAR-BEN CHAPTER, NEBRASKA ... 
cited for consistent and effective support of the Air Force 

and AFA's mission, most recently exemplified in its sponsorship 
of the Second Annual Arthur C. Storz, Sr., Awards Luncheon. 

Entertainer Bob Hope, left, applauds as AFA President Joe Shosid 
presents AFA 's Award al Appreciation to Gen . John C. Meyer. 

AFA President Shosid, right, presents AFA's Award of Appreciation to 
Bob Hope. Seated al the head table are, from fell, V. J. Skull, General 
Meyer, and Chapter President Robert Runice. 

Ak-Sar-Ben Clrnpter Presldenr Runice , Jelt, presenrs Capt . Riohard Paul Chapter President Runice, left, presents the Arthur C. Storz, Sr., Award 
• the Chapter's Arthur C. Start, Sr. , Award as the Outstanding Junior 

Officer of the Year al O1/utt AFB. Looking 011 is General Meyer. 
to Offutt AFB's Outstanding Airman of the Year, SSgl. Jerome Schroeder, 
as General Meyer looks on. 

More than 1,000 members and 
guests, including many leaders of 
the Air Force, AFA, and the com
munity, attended the Ak-Sar-Ben 
Chapter's Second Annual Arthur C. 
Storz, Sr., Awards Luncheon, held 
recently in Omaha's Peony Park. 

Retiring SAC Commander in 
Chief, Gen. John C. Meyer, and en
tertainer Bob Hope received AFA's 
coveted Award of Appreciation . In 
presenting the two awards, AFA 
President Joe L. Shosid cited both 
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recipients for distinguished profes
sional careers, devotion to the men 
and women in uniform, and dedica
tion to the objectives of the Air 
Force Association. 

The Chapter 's Arthur C. Storz, 
Sr., Awards for the outstanding 
junior officer and airman at Offutt 
AFB were presented to Capt. Rich
ard Paul and SSgt. Jerome 
Schroeder, respectively. Chapter 
President Robert Runice made the 
presentations. 

Mr. V. J. Skutt, Mutual of Oma
ha's Board Chairman, was the mas
ter of ceremonies. Highlights of the 
program are shown in the accom
panying photos. 

In recognition of the Chapter's 
consistent and effective support of 
the Air Force and AFA's mission, 
most recently exemplified in its 
sponsorship of this luncheon, AFA 
President Shosid named the Ak-Sar
Ben Chapter as AFA's "Unit of the 
Month" for October. ■ 

79 



AFA News 

In recognition of outstanding assistance, the Civil Air 
Patrol recently awarded its Certificate of Appreciation 
to the Alabama AFA . In the photo, Alabama AFA President 
Cecil Brendle, left, Is shown accepting the certificate 
from CAP Brig. Gen. William M. Patterson, Chairman of 
the CAP's National Board, during a Dining-In at the 
National Staff College. 

Participants in the New Hampshire AFA's 1974 Convention in Manchester 
included, from left, State President R. L. Devoucoux; Wilfred B. Corriveau, 
Jr., the State AFA's "Man ol the Year"; Raymond C. Gagnon, Jr., the 
State AFA's "Outstanding Senior AFROTC Cadet" from the University 
of New Hampshire; and AFA President Joe L. Shosid, the guest speaker. 
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At the Pennsylvania AFA's 1974 Convention Awards Dinner, the State AFA's Cart Long Science 
Award-a trophy and $200-was presenled to Slephen Wiggins, Ill, of Newton Square. Part/cip 
In the program included, from Jett, AFA National Director John Brosky, the master of ceremon, 
AFA President Joe L. Shosld, the guest speaker; Mr. Wiggins; AFA National Director Carl J . Le 
who presented the trophy; and Pennsylvania AFA President Frank Nowicki. 

A highlight of the Pennsylvania AFA's 1974 Convention in Valley Forge was the presentation 
of an AFA charter to the newly organized Valley Forge Blcontennlal Chapter. Standing 
are, /rom /ell, Chapter President Hugh F. Gannon, Ill; Vice Presldont Jemos B. Neff; State 
-AFA Pros/dent Frank Nowicki; ond Chapter Secretary/Treasurer Karen Price. 

Al tho Pennsylvania AFA's 1974 Convention, tho Beaver Valley Chapter was named Its 
"Chapter of tho Year." Shown admiring the sword ero, from iett, AFA National Director 
Jolin Brosky; Mrs. Ster/~11; Clmplor Pies/den/ Doane Sterrott; end State AFA Pros/dent 
Frank Nowicki. During the oonvenI/on, Mr. Sterre/1 was elected to serve as the State 
President during 1974-75, and Tom Fty, a Past P18sldenl of the State AFA, was named 
"Man of the Year." 
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CHAPTER AND STATE PHOTO GALLERY 

l . 
\ , ., . 

& Scott Memorial Chapter's June meeting, Chaptor President Char/es Harriss presenled 
hepter's check for $50ll to Mrs. Coro/ Plessmeyer, an MIA wile, tor the POW/MIA 

;at/on Fund, Shown during the coromony ere, from left. Gen. P. K. Carlton, C,ommander, 
,1,y Alr//fl Commend; M,s. Plassmeyer; Mr. Harriss: MSgt. Robbie Fronk, Chafrman of 
~ at Scott AFB; end Col. Charles C. lrlons, new Commando, of the 375th Aeromedlca/ 
.ft Wino ar Seo/I. 

, Conneclicur AFA's 1974 Annual Meeting in East Hartford, the lo/lowing were elected 
e 1974~75 year, from /elt, seated, Harold Wells, Executive Secretary; Joseph Falcone, 
7ce President; Margaret McEnerney, President ; and Bernard Stein, Treasurer. Standing, 

r fl • Donald WIiiard, Recording Secretary, and Alexander Eigner, 2d Vice President. 

!.ocent ce,emonies et C//y Hall, Phlladelphla, Pa., AFA 's Metropolitan Ph//adelp/Jla 
1• awarded the 270th Electron/cs Squadron of the Pennsy/van/a Air National Guard a 

In recognltfon ot the Squadron 's twenty-five years o/ service-10 tho city, stato, ond 
. Shown during tho presentation o,e, lrom loll, tr. Col. Albot t Blome,, Commun/cu/Ions 
of the 270th : Chapter Secrotary Joseph Lawrence; Don Angel, representing Phllndelphla 
FrMk Rizzo ; Lr. Col. GIibert Pettlna,, Commander o/ the 270th and a Post Pros/dent o/ 
msytvanla AFA; and Chapter Pros/dent Owen Forty. 
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During recent ceremonies in his ol/ice, Brig. Gen. Leon A. Moore, Jr., 
Chief of Staff, Florida Air National Guard, received the Jacksonv/1/e 
AFA Chapter's Certificate ol Merit, designating him Its "Man of the Year" 
In recognition ol his more than thirty-six years of service to the nation 
and his outstanding suppon of AFA and its objectives. Shown are, from 
left, General Moore; Chapter President Robert W. Sowerby; and Chapter 
Treasurer Robert W. Hasse. 

At the Robert H. Goddard Chapter's Annual Awards and Honors • 
Banquet, Otto Ledford, left, incoming President of the Cal/lorn/a 
Chap/or, presents a Chapter Certificate ol Appreciation to outgoing 
President Robert Hull. During the program, newly elected ol/icers ol 
the Chap/or were Installed. 
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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 activi- / ties within the state, may be obtained from the state contact. ,r 

ALABAMA (Auburn, Birming
ham, Huntsville, Mobile, Mont
gomery, Selma, Tuscaloosa): Cecil 
Brendle, 3463 Cloverdale Rd., 
Montgomery, Ala. 36111 (phone 
281-7770, ext. 28) . 

ALASKA (Anchorage, Fairbanks, 
Kenai): Vernon R. Johnson, c/o 
Peat, Marwick, Mitchell & Co., 
736 G St., Anchorage, Alaska 
99501 (phone 272-7401). 

ARIZONA (Phoenix, Tuscon): 
Robert E. Poston, 4818 E. Scar
lett, Tucson, Ariz. 85711. 

ARKANSAS (Blytheville, Fort 
Smith, Little Rock): Robert M. 
Tirman, 1801 Hill Rd., Jackson
ville, Ark. 72076 (phone 372-
8361, ext. 383) . 

CALIFORNIA (Apple Valley, Bur
bank, Edwards, Fairfield, Fresno, 
Harbor City, Hawthorne, Long 
Beach, Los Angeles, Marysville, 
Merced, Monterey, Novato, Or
ange County, Palo Alto, Pasadena, 
Riverside, Sacramento, San Ber
nardino, San Diego, San Fran
cisco, Santa Barbara, Santa Clara 
County, Santa Monica, Tahoe 
City, Vandenberg AFB, Van Nuys, 
Ventura): John W. Lee, Box 
5305, Fullerton, Calif. 92635 
(phone 879-3951) . 

COLORADO (Aurora, Boulder, 
Colorado Springs, Denver, Ft. Col 
lins, Pueblo): James C. Hall, P. 
0. Box 30185, Lowry AFB Station, 
Denver, Colo. 80230 (phone 366-
5363, ext. 459). 

CONNECTICUT (East Hartford, 
Torrington) : Margaret E. McEn
erney, 1476 Broadbridge Ave., 
Stratford, Conn. 06497 (phone 
377-3517) . 

DELAWARE (Dover, Wilming
ton): George H. Chabbott, 33 
Mikell Dr., Dover, Del. 19901 
(phone 421 -2341). 

DISTRICT OF COLUMBIA 
(Washington, D. C.): George G. 
Troutman, 1025 Connecticut Ave., 
N. W., Washington, D. C. 20036 
(phone 785-6500). 

FLORIDA (Bartow, Broward, 
Daytona Beach, Ft. Walton 
Beach, Gainesville, Homestead, 
Jacksonville, Key West, Miami, 
Orlando, Panama City, Patrick 
AFB, Redington Beach, Sarasota, 
Tallahassee, Tampa, West Palm 
Beach) : Wayne A. Hilton, 1338 
Stratford Dr., Clearwater, Fla. 
33516 (phone 531-4611, ext. 
3006). 

GEORGIA (Athens, Atlanta, Sa
vannah, St. Simons Island, Val-
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dosta, Warner Robins) : Dan Cal• 
lahan, 134 Hospital Dr., Warner 
Robins, Ga . 31093 (phone 923-
4288). 

HAWAII (Honolulu): Larry Ron
son, 21 Craigside Pl., Apt. 7A, 
Honolulu, Hawaii 96817 (phone 
525-6160). 

IDAHO (Boise, Burley, Poca
tello, Twin Falls): Paul F. Carl, 
1879 San Larue Ave., Twin Falls, 
Idaho 83301 (phone 733-4411). 

ILLINOIS (Belleville, Cham
paign, Chicago, Deerfield, Elm
hurst, O'Hare Field): Charles Oel
rich, 711 East D St., Belleville, 
Ill. 62221 (phone 233-2430) . 

INDIANA (lndianapol :s, La
fayette, Logansport) : C. Forrest 
Spencer, 910 W. Melbourne Ave., 
Logansport, Ind. 46947 (phone 
753-7066). 

IOWA (Des Moines): Ric Jorg
ensen, P. 0. Box 4, Des Moines, 
Iowa 50301 (phone 255-7656) . 

KANSAS (Topeka, Wichita): 
Albin H. Schweers, 7221 Wood 
ward St., Overlook Park, Kan. 
66204 (phone 374-4267). 

LOUISIANA (Alexandria, Baton 
Rouge, Bossier City, Monroe, 
New Orleans, Ruston, Shreve
port): Louis Kaposta, 6255 Carl
son, New Orleans, La . 70122 
(phone 581 -3663) . 

MAINE (Limestone) : Alban E. 
Cyr, P. o. Box 160, Caribou, Me. 
04736 (phone 492-4171). 

MARYLAND (Baltimore): James 
W. Poultney, P. 0. Box 31, Garri 
son, Md. 21055 (phone 363-
0795). 

MASSACHUSETTS (Boston, Fal
mouth, Florence, Lexington, L. 
G. Hanscom AFB, Taunton, Wor
cester) : Arthur D. Marcotti, 215 
Laurel St., Melrose, Mass. 02176 
(phone 665-5057). 

MICHIGAN (Dearborn, Detroit, 
Kalamazoo, Lansing, Marquette, 
Mount Clemens, Oscoda, Sault 
Ste. Marie): Richard Mossoney, 
17356 Eddon, Melvindale, Mich. 
48122 (phone 541-5666) . 

MINNESOTA (Duluth, Minneap
olis, St. Paul) : Daniel W. Pri• 
deaux, 4620 W. 77th St., Minne
apolis, Minn. 55435 (phone 922-
2922). 

MISSISSIPPI (Biloxi, Colum
bus, Jackson): Wm . Browne, P. 
0. Box 2042, Jackson, Miss. 
39205 (phone 352-5077). 

MISSOURI (Kansas City, Knob 
Noster, Springfield, St. Louis): 
Robert E. Combs, 2003 W. 91st 

St., Leawood, Kan. 66206 (phone 
649-1863). 

MONTANA (Great Falls) : Jack 
K. Moore, P. 0. Box 685, Great 
Falls, Mont. 59403 (phone 761· 
2555). 

NEBRASKA (Lincoln, Omaha) : 
Lyle O. Remde, 4911 S. 25th 
St., Omaha, Neb. 68107 (phone 
731-4747). 

NEVADA (Las Vegas, Reno): 
Cesar J. Martinez, 4214 Grace 
St., Las Vegas, Nev. 89121 
(phone 451 -3037). 

NEW HAMPSHIRE (Manchester, 
Pease AFB) : R. L, Devoucoux, 
270 McKinley Rd., Portsmouth, 
N. H. 03801 (phone 669-7500). 

NEW JERSEY (Andover, Atlantic 
City, Belleville, Camden, Chat
ham, Cherry Hill, E. Rutherford, 
Fort Monmouth, Jersey City, Mc
Guire AFB, Newark, Trenton, 
Wallington, West Orange): Joseph 
J. Bendetto, 2164 Kennedy Blvd., 
Jersey City, N. J. 07305 (phone 
420-6154). 

NEW MEXICO (Alamogordo, Al
buquerque, Clovis) : Harry L. Go
gan, 2913 Charleston, N. E., Al
buquerque, N. M. 87110 (phone 
264-2315). 

NEW YORK (Albany, Bethpage, 
Binghamton, Buffalo, Catskill, 
Chautauqua, Elmira, Griffiss AFB, 
Hartsdale, Ithaca, Long Island, 
New York City, Niagara Falls, 
Patchogue, Plattsburgh, River
dale, Rochester, Staten Island, 
Syracuse): Gerald V. Hasler, P. 0. 
Box 11, Johnson City, N. Y. 
13760 (phone 754-3435). 

NORTH CAROLINA (Charlotte, 
Fayetteville, Goldsboro, Greens
boro, Raleigh): Elton Edwards, 
P. O. Box 37, Greensboro, N. C. 
27402 (phone 275-7616). 

NORTH DAKOTA (Grand Forks, 
Minot): Kenneth A. Smith, 511 
34th Ave., So., Grand Forks, 
N. D. 58201 (phone 722-
3969). 

OHIO (Akron, Cincinnati, Cleve
land, Columbus, Dayton, Newark, 
Toledo, Youngstown): Robert L. 
Hunter, 2811 Locust Dr., Spring
field, Ohio 45504 (phone 255-
5304). 

OKLAHOMA (Altus, Enid, Okla
homa City, Tulsa) : David L. 
Blankenship, P. 0. Box 51308, 
Tulsa, Okla. 74151 (phone 835-
3111, ext. 2207). 

OREGON (Corvallis, Eugene, 
Portland): John G. Nelson, 901 
S. E. Oak St., Portland, Ore. 

97214 (phone 233-7101). 
PENNSYLVANIA (Aliquippa, Al

lentown, Chester, Erie, Home
stead, Horsham, King of Prussia, 
Lewistown, New Cumberland, 
Philadelphia, Pittsburgh, State 
College, Washington, Willow ' 
Grove, York): J. Deane Sterrett, 
110 McMillen Ave., Beaver Falls, 
Pa . 15010 (phone 843-4589). 

RHODE ISLAND (Warwick): 
Matthew Puchalski, 143 SOG 
RIANG, Warwick, R. I. 02886 
(phone 737-2100, ext. 27). 

SOUTH CAROLINA (Charleston, 
Columbia, Greenville, Myrtle 
Beach, Sumter) : A. M. Hendry, 
Jr., 837 Gordonia St., Sumter, 
S. C. 29150 (phone 469-2883). 

SOUTH DAKOTA (Rapid City) ; 
Kenneth Roberts, P. 0. Box 191, 1 

Rapid City, S. D. 57701 (phone 
342-0191). 

TENNESSEE (Chattanooga, 
Knoxville, Memphis, Nashville, 
Tullahoma): James W. Carter, 
314 Williamsburg Rd., Brent
wood, Tenn. 37027 (phone 834-
2008). 

TEXAS (Abilene, Austin , Big 
Spring, Corpus Christi, Dallas, ' , 
Del Rio, El Paso, Fort Worth, • 
Houston, Laredo, Lubbock, San 
Angelo, San Antonio, Sherman, 
Waco, Wichita Falls): Vic Kregel, 
P. 0. Box 9495, San Antonio, 
Tex. 78204 (phone 266-2242). 

UTAH (Brigham City, Clearfield, ,· 
Ogden, Provo, Salt Lake City) : 
Gil F. Friederlchs, P. 0. Box 486, 1,/ 
Clearfield, Utah 84015 (phone 
825-9511, ext. 2363). I 

VERMONT (Burlington): R. F. \ 
Wissinger, P. 0. Box 2182, S. 
Burlington, Vt. 05401 (phone 
863-4494) . 

VIRGINIA (Arlington, Danville, I 
Harrisonburg, Langley AFB, Lynch- I'\ 
burg, Norfolk, Petersburg, Rich- I 
mond, Roanoke) : Lester J. Rose, I 
177 Corinthia Dr., Denbigh, Va. 
23602 (phone 838-4410). 

WASHINGTON (Bellevue, Port I 
Angeles, Seattle, Spokane, Ta
coma) : Theodore 0. Wright, 15 
Diamond S Ranch, Bellevue, 
Wash. 98004 (phone 237-2887). 

WEST VIRGINIA (Huntington): 
Nelson Paden, 1641 WIitshire: 
Blvd., Huntington, W. Va. 25701. 

WISCONSIN (Madison, Mil· / 
waukee): Kenneth Kuenn, 3239 
N. 81st St., Milwaukee, Wis. 
53222 (phone 747-5300}. 

WYOMING (Cheyenne): Edwin' 
J. Witzenburger, Capitol Bldg., I 
Rm. 116, Cheyenne, Wyo. 82001. 

' 
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Announcing an AFA Symposium: 

'NEW 
DIMENSIONS IN 

STRATEGIC 
DETERRENCE' 

Shreveport, Louisiana 
during 

November 13-14, 1974 

SAC's 1974 STRATEGIC BOMBING COMPETITION AT BARKSDALE AFB 

featuring 
GENERAL RUSSELL E. DOUGHERTY 

Commander in Chief, Strategic Air Command 

GENERAL SAMUEL C. PHILLIPS 
Commander, Air Force Systems Command 

GENERAL LUCIUS D. CLAY, JR. 
Commander in Chief, NORAD 

AND 
Other Experts on the Changing Strategic Posture 

With Ten Presentations, Including: 

• The Th reat • Warning • Technological Options • The B-1 
• Strategic Airlift • NATO and U.S. Deterrence 

Registration Fee: $50 (including Banquet, Reception, Luncheon) 

:only the first 500 registrations received can be accepted. Registrations close Monday, Nov. 4, 1974. No 
'efunds can be made for cancellations after that date. After Oct. 28, registration requests should be telephoned 
·o AFA Headquarters. (202) 298-9123. 

:1Reply: Air Force Association (Attn: Miss Flanagan), 1750 Pennsylvania Ave., N.W., Washington , D.C. 20006 

\For Hotel Reservations, Write: AFA Housing Office, P.O. Box 1761, Shreveport, La. 71166 
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AIR I ORCE ,A~SOCIATIOJ . ~ - . . 

wit~ Lile Insurance Protection up to $100,000 for USAF Pe($~nJ 
Two Great New Plans! Choose Either One . .. AND Get Big, Strong Covefll}. 

Month 

~ • Standard Plan ($66,000 Maximum) 

Extra Ace/- Optional Fam ily Coverage Cos 
lnsured's dental Death Monthly Each Fam, 
Age Coverage Benefit• Cost Spouse Ch/Id .. Covet. 
20-24 $ 66,000 S12,500 $10.00 $6,000 $2,000 $2.51 

25-29 60,000 12,500 10.00 6,000 2,000 · 2.5 
30-34 50,000 12,500 10.00 6,000 2,000 2.5' 
35-39 40,000 12,500 10.00 6,000 2,000 2.5' 
40-44 25,000 12,500 10.00 5,250 2,000 2.5' 
45-49 15,000 12,500 10.00 4,050 2,000 2,51 
50-59 10,000 12,500 10.00 1 3 ,000 2,000 2.5, 
60-64 7,500 12,500 10.00 2,250 2,000 2.5 
65-69 4 ,000 12,500 10.00 1,200 2,000 2.5 

~ • High-Option Plan ($100,000 Maximum) 

70-75 2,500 12,500 10.00 750 2,000 2.b 

20-24 $100 ,000 $12 ,500 15.00 $6,000 $2 ,000 $2.51 
25-29 90,000 12,500 15.00 6 ,000 2,000 2.51 
30-34 75,000 12,500 15.00 6,000 2,000 2.51 
35-39 60,000 12,500 15.00 6,000 2,000 2.51 
40-44 37,500 12,500 15.00 5,250 2,000 2. 51 
45-49 22,500 12 ,500 15.00 4,050 2,000 2.5( 
50-59 15,000 12,500 15.00 3,000 2,000 2.5( 
60-64 11,250 12,500 15.00 2,250 2,000 2.5( 
6p-69 6,000 12,500 15.00 1 ,200 2,000 2.5. 
70-75 3,750 12,500 15.00 750 2,000 2.5( 

• In the event o f an acc idental death occurring within 13 weeks of the accident, the AFA plan pays a lump sum benefit of $12,500 in addil/on to t he benefit , 
except as noted under AVIATION DEATH BENEFIT, above. 

• • Each child is cove red in this amount between the ages of six months and 21 ye ars. Children under six months are provided with $250 protect ion once 
they are 15 days old and discharged from the hospita l. 

AVIATION DEATH BENEFIT: A total sum of $22,500 under the High-Option Plan or $15,000 under the Standard Plan is paid for 
death which is caused by an aviation accident in which the insured is serving as pilot or crew member of the aircraft involved. 
Under this c~ndition, ~he Aviation Death Benefit is paid in lieu of all other benefits of this coverage. 

CHECK THE ADVANTAGES OF THESE AFA PROGRAMS 
Wide eliglbilityl If you're on active duty with the U.'S. Armed 
Forces Tregardless . of rank}, a member of the Ready Reserve or 
National Guard [under age 60), a Service Academy or college or 
university ROTC Cadet, you're eliglble to apply for this coverage 
[see exceptions]. 

Keep your coverage at the low, group rate to age 75, If you wish. 

Full conversion privilege. At age 75 [or at any time, on ter
mination of AFA membership] the amount of Insurance shown for 
your age group at the time of conversion may be converted to a 
permanent plan of Insurance, regardless of your health at that 
time. 

Disability waiver of premium, if you become totally disabled for 
at least nine months, prior to age 60. 

Convenient premium payment plans. Pay direct to AFA or by 
monthly government allotment. 

Reduction of cost by dividends. Net cost of Insurance to AFA 
insured persons has been reduced by payment of dividends in 
eight of the last eleven years. However, dividends canno~. of 
course, be guaranteed. 

Administered by Insurance professionals on your Association's 
staff, for excellent servi ce and low operating cost. • 

Planl)ed for You 

EXCEPTIONS: 
Group Lfte Insurance: Benefits for suicide or death from Injuries 
Intentionally self-lnflleted white sane or Insane shall not be 
effective until your co,verage has been In force for 12 months. 
The Accldenlal Death Benefit and AvlaUon Death Benefll shat' 
not be effective It death results: (1 J FrQm fnjurles Intentional!~ 
selr•lnillcted whlle sane or lns~e. or [2) From Injuries sustalnet/ 
wh le committing -a felony, or [a] Either directly or Indirectly fr'orr 
bodily or mentar Infirmity, poisonfng or asphyxiation from carbor 
mono,clde, or (4) During any period a member's coverage h 
being continued under the waiver o1 premium provision, or [5 
From an aviation accident, mllltary or clvlllen, In which the In 
sured was acting as pllot or crew member ot the air'craft In 
volved, exee_pt as provided under A\tlATION DEATH BENEFll 
The l11surance wru be proylded under the group Insurance pollc: 
lssu,eci by United of Omaha to the First Natlonel Bank of Ml l 
neapoJls as trustee of the Air Force Association Group lnsurenei 
Trust. However, because of certa·1n limitations on greup Insur 
anee coverage In ttiose 11tates, nonactive-duty members wh1 
reside In 0hlo, Tex-as, Florida, and New Jersey are not eliglbll 
for AFA group life insurance coverage. 

EFFECTIVE DATE OF YOUR COVERAGE 
All certificates are dated and take effect on the last day of t~i 
month In which your appllcatlon for coverage Is approved. 
Coverage runs concurrently with AFA membership. AFA Mllltar 
Group Llfe Insurance is written· In conformi ty with the lnsuranc' 
Regulations of the State of Minnesota. 
Yes, now the Air Force Association offers members of the Unite 
States Air Force thel"r choice of two great new life insuranc 
plans, both designed to meet the special requirements of A 
Force personnel. • 

Both plans have been specifically designed to fil l your particular needs. This is full-t ime, worldwide protection. There are no v, 
clauses-no hazardous-duty restrictions, or geographical llmltations on AFA llfe insurance protection. At AFA, our policy is to provi 
the broadest posslble protection to our members, including those in combat zones. 

Low Group Rates 
An'd, as a member of AFA, you are able to secure this outstanding protection at low group rates. What's more, there's no increase 
premiums for flying personnel. In fact , In most cases, flying personnel are entitled to full death benefits. Only when death is cau~ 
by an aircraft accident In which the insu red was serving as pilot or crew member does the· special Aviation Death Benefit take effe< 

Higher Beneflls for Young Famllles 
The higher benefits for younger members make both plans parti cul arly outstanding buys for the young family. The young family brea 
winner can make a substantial add ition to his life insurance estate at a time when his family is growing up-when his financial obli~ 
tion to his family is at its greatest ! 

CHOOSE EITHER OF THESE GREAT PLANS! MAIL THIS APPLICATION TO AFA TODAY! 



~~THE BENEFIT BARRIER/ 
Q APPLICATION FOR 
1§!J1 AFA MILITARY GROUP LIFE INSURANCE 

I 

l
:ull name of member 

Rank Last 

lJnitedC\ 
o/QniahaV 

First 

Group Policy GLG-2625 
United Benefit Li fe Insurance Company 

Home Office: Omaha. Nebraska 

Middle 

l.ddress ---------------------------------------
Number and Street Ci ty State ZIP Code 

>ate of birth Height Weight Social Security 
Number 

Name and relationship of primary beneficiary 
' ---

110 . Day Yr, 

>lease ind icate category of el igibility 
.nd branch of service. • 

Name and relationship of contingent beneficiary 

J Extended Active Duty □ Air Force 
J Ready Reserve or □ Othe r ____ _ 

National Guard (Branch of service) This insurance is available only to AFA members 

J Air Force Academy □ ______ Academy □ I enclose $10 for annual AFA member
ship dues (includes subscription ($9) 

J ROTC Cadet --- --- --------
Name of co llege or university 

to AIR FORCE Magazine). 
□ I am an AFA member. 

>lease indicate below the Mode of Payment and the Plan you elect. 

HIGH OPTION PLAN STANDARD PLAN 

Jlembers Only 

D $ 15.00 

D $ 45.00 
0 $ 90.00 
D $180.00 

Members and 
Dependents 

D $ 17.50 

□ $ 52.50 
□ $105.00 
□ $210.00 

Mode of Payment 

Monthly government allotment. I enclose 2 
months' premium to cover the period nec
essary for my allotment to be establ ished. 
Quarterly. I enclose amount checked. 
Semiannually . I enclose amount checked. 
Annually. I enclose amount checked. 

Members Only 

□ $ 10.00 

□ $ 30.00 
□ $ 60.00 
□ $120.00 

Members and 
Dependents 

□ $ 12.50 

□ $ 37.50 
□ $ 75.00 
□ $150.00 

Names of Dependents To Be Insured Relationship to Member 
Dates of Birth 

Mo. Day Yr. Height Weight 

lave y0u or any deper,idents f0r wham yeu are re.Questing ir:isurar:ice ever had or received advice or treatment 
,r: ld'Cilney di~.ease, cancer, e:Jiabetes( respiratory disease, epilepsy, arteriosclerosis, higt:I bl00d pressu~e. tieart 
lse se <l>r disorder. stroke, venerea disease or tuberc::"'losis? Yes D No D 
lave you (i)r any de•j:>endents tor whom yeu are requesting ir:,surance been confined te any hospftal. sanitarium, 
sy,lum 0r similar instituti0n in the p~st 5 years? Yes D No □ 
lave yeu or any dependents for whom you are feq1:1estir:ig insuranc::e received medieal attention or surgieal 
dvice or treatmenl in the past 5 years er are now une:ler treatment or using medications for any disease or 
,isC!:m:ler? Ye.s O No 0 
: YOU ANSWERED "YES" TO ANY OF THE ABOVE QUESTIONS, EXPLAIN FULLY including date, name, 
:1gree of reeovery a111d name and address of doctor. (Use addit,ional sheet 0f p~per if net;;essary.) 

pply to United Benefit life lnsurar:ice Company for insurance under the group plan issued to t11e First Natjonal 
ink 01 Minneap0lis as Trustee 0f the Air Force Assadalion Gr0up lr:isuranc'e Trust .. Information in this appli
U0n, a copy o1 which shall be attaehed to and made 'a part of my cer:tificate when issued, is given to obtain 
a plan requesteGI and is true -and cemplete to the l!>e-st of my knowledge and belief. I agree that no insurance 
JI be effective until a certificate has been lss1:1ed and the initial premium paid. I understand United reserves 
e rigliit t0 reQuest addilianal evidence of insurabilit¥ in the form of a me.dlcal statement by any attending 
,ysician or an e~amlnation by a pnysici.an selected by United. 

lte -------------, 19 --
Member's Signature 

) /74 
,rm 3676GL App 

Application must be accompanied by check or money order. Send remittance to: 
Insurance Division, AFA. 1750 Pennsylvania Avenue, NW , Washington , D.C. 20006 

.. 

• 
I 
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AFA 
SALUTES 

SAMSO 
ON I.TS 

20th 
ANNIVERSARY 

Some 1,000 leaders of the Air 
Force, aerospace industry; AFA, 
and the community attendeq an 
August 5 luncheon saluting 
AFSC's Space and Missile Sys .. 
terns Organization (SAMSO} on 
its twentieth anniversary. The 
function was cosponsored by 
nine AFA chapters in the Greater 
Los Angeles Area, nameiy, Air 
Harbor, General Jimmy Doolittle, 
General Leonard E. Thomas, 
Greater Los Angeles Airpower, 
Long Beach, Los Angeles, Pasa
dena, San Fernando Valley , and 
South Bay. 

Program participants included 
Gen. Samuel C. Phillips, Com
mander, Air Force Systems Com
mand, Andrews AFB, Md.; Gen. 
Bernard A. Schriever, USAF 
(Ret.), SAMSO's first command
er; Lt. Gen. Kenneth W. Schultz, 
SAMSO's current commander; 
AFA • President Joe L. Shosid; 
and Martin M. Ostrow, AFA's 
Board Chairman, Who served as 
master of ceremonies arid gen~ 
eral chairman. Edward A. Stearn 
was the arrangements chairman. 
Highlights of the program are 
shown in the accornpanying 
photos. 

86 

-BY DON STEELE 

An AFA Citation of Honor was presented to 
the Aerospace Corporation for "Its distinguished 

• service ·as an important technical arm of 
SAMSO." The award, which was presented by 

General Phll/lps, left, on AFA 's beha/1, was 
accepted by Dr. Allen F. Donovan; the firm's 

Vice President for Technical Operations. 

During the program, the charter for the Greater Los Angeles Alrpower Chapter, AFA's newest 
chapter, was presented by AFA President Joe L. Shosid to Chapter President George Harter . 
Shown are, from left, Ed Stearn, chairman of the Chapter's organizing committee; Mr. Shos/d; 
Mr. Harter; and Lt. Gen. Kenneth W. Schultz, who accepted the Theodore von Karman Award
AFA 's highest honor in the field of science and engineering-on beh_a/1 of SAMSO. 

• _IIEm"·· ,,., .... f I ·-~~' 
. ~ I , , , , 
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AFA President Joe Shosld, left, and General 
Schriever display AFA's new "General Bernard 
A. Schriever Award;' ' which was introduced 
at ihe luncheon. General Schriever will be 
its custodian /or the next year. The award 
wlll recognize outstanding achievements In 
support of the USAF's missile and space 
program, and Its first recipient will be 
named in 1975. 

AFA President Joe Shosid, left, presented 
an AFA Citation of Honor to Col . Alvin L. 
Reeser, SAMSO's Deputy for Launch Vehicles , 
for "his brilliant technic·al and management 
achievements which led to a year of successful 
space launches." AFA Board Chairman Martin 
M. Ostrow, the master of ceremonies ·and 
general chairman, is seated in the foreground . 

I 
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WHERE YOU'RE GOING DEPENDS ON WHERE YOU'VE BEEN! 

ARE YOU MISSING THE INTERESTING ARTICLES NOW 
APPEARING IN AEROSPACE 

Gropman. The Battle of Britain and the Principles of War (Oct. 
1971) 

McCorkle. Number One Fighter of World War II? (Dec. 1973) 
Logsdon . Selecting the Way to the Moon: the Choice of the lunar 

Orbital Rendezvous Mode (June 1971) 
Eaker. As I Remember Them: Air Chiefs Patrick and Fechet (June 

1973) Westover, Arnold, and Spaatz (Dec. 1973) 

Baines. The Hog: a USAF Fighter that Never Fought (Sept. 1972) 

Bowers. Americans in the Vietnamese Air Force: the Dirty Thirty 
(Sept. 1972) 

Wolk . Roots of Strategic Deterrence (Sept. 1972) 
Hatch . Recruiting Americans for the Royal Canadian Air Force, 

1939-1942 (March 1971) 
Gray. The ABM and the Arms Race (March 1971) 

Sturm . American Air Defense: The Decision to Proceed (Dec. 1972) 

Mahar. CAP Serves the Nation in Peace and War (Dec. 1972) 

Peragallo. Chennault: Guerrilla of the Air (March 1973) 
Greenhalgh. AOK Airpower over Khe Sanh (March 1972) 

Anon . Dulag Luft and Clark & Cole, Dulag Luft Recalled and Re-
visited (June 1972) 

If you're a true aviation buff, if your-career is in the aerospace 
business, if your heritage is important to you, then you'll like 
AEROSPACE HISTORIAN. 

It is the official journal of the Air Force Historical Foundation, 
a nonprofit group dedicated to preserving the traditions and 
publishing the history of aerospace power, with special emphasis 
on those of the United States Air Force . AEROSPACE HISTORIAN 
is published quarterly for the Foundation by Kansas State Uni
versity . 

It contains authoritative historical articles and photographs, 
book reviews, museum news, and other features stressing the 
importance and relevance of the lessons of the past for the present 
and future. 

Fill out the coupon and see how truly exciting history can be. 
Check or money order must accompany application. 

Statement of purpose for the AFHF: The purpose of the Air Force Historical 
Foundation is to preserve the traditions and publfsh t~e history of aerospace 
power with special emphasis on those of the United States Air Force. In 
striving to meet these goals, the Foundation relies heavily on the publication 
of AEROSPACE HISTORIAN and sponsorship of appropriate educational and 
cultural activities. 

HJ:STOR.J:AM 

lho Official Journ1l of 
1ho Air Force Hl1torlc.al 
Foundation. 

Deportment of Hl,tory 
tc.nJII s,.,e University 

Manha111n, K1,u11 66506 

USA 

r-----------------------------------------------~ 
AIR FORCE HISTORICAL FOUNDATION My check is enclosed for member-overseas members and sub• 
Department of History scribers add one dollar for ship in the following category 

postage. Funds: all except (Please check one): Kansas State University 
Manhattan, Kansas 66502, USA 

Canadian must be in U.S. 
dollars. 

I request membership in the Air Force Historical Foundation. 

Please enter my name on the rolls of the AFHF for the period and in the 
manner indicated (Please check one}: 

Last name First name Initial Rank Sn 

Address 

ZIP Check or Money Order Enclosed 

D Junior Officers, Enlisted Men, 
and Students-$6.00 per year 
(in Canada $6.60) 

D Institutional or Organizational 
Subscription-$20.00 (in Canada 
$22.00) 

D Individual Members-$15.00 (in 
Canada $16.00) 

D Life Membership (open only to 
individuals)-$200 (in Canada 
$220) 

D One year starting in .............. .. 
197 ...... 

~-----------------------------------------------J 
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II 
Bob Stevens' 

There I was II 

••• 

(A-2A (tvAW VEl24lON:<;PD) 
LOOKED~ FLE;W LI KG 
A '?DUPED-UP 7"-6. 

TWE CE:t-JTE:l< OF 6RAV ITY ON T\.-11= 
'17 '?UDDENLY SWIFTED.... ~ ,,-- . 

1fo~~ 
''lf:Wfl&#~ ~ ,~1/,.#:'k'lJN 

.. •x<~<'C::>\f.$t· -:~-:-:-·-·/;Jf 
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ONCE UPOrJ A TiViE Ti-tEI<'=: WAC, 
A ~EGULATION W'-tlC~ PERMITTED 
AN AAF PILOT ,o TAKE '-41? WIFE', 
AND c,;a2TAlt-.J OTI-U:R R(;';LATIVi;.s,FOR 
A i<IDE IN A MILITARY AU2CRAFT 
(ON~ l='LIG'-tT DERYC:;AR) .THIS I~ 
A TQUE STOl2V OF ONE' SUC'-4 
l=LIGI-IT. 

MAN/ TI-OS6 
1="16~1E2 PILOT~ 

< 

NEXr MONTJl:11/E NAV/6ATO« REPJ.YI I 
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r-------------- -----------------------
1 For more information write The Garrett Corporation, specia lists in electronics 
: technology. Manager, Electronic Systems Sales, AiResearch Manufacturing 
I Company of California, 2525 West 190th Street. Torrance, CA 90509 
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TheDGlO 
tanker/cargo jet: 

Optimum 
to upgrad:if.S. military 
airlift capability. 

Recent events have dramat
ically emphasized the 
importance of military airlift 
and at the same time have high
lighted the need for increasing 
the non-stop range of the airlift 
fleet. Aerial refueling is a low
cost way of increasing the range 
of the airlift fleet. 

most economical solution in 
terms of initial cost, total cost of 
ownership and fuel consumed. 

The lower unit cost of the 
military DC-10 compared to 
contemporary four engine 
wide-bodied transports permits 
the purchase of more DC-lOs 
for a given investment. The 
resulting larger DC-10 force 
offers increased flexibility, with 

capability to support simul
taneous worldwide operations. 

The DC-10 is proving day 
after day in commercial service 
that its fuel, operating and 
maintenance costs are low and 
its departure reliability record 
is high -important 
considerations for military 
operations. / The DC-10 aerial refueling 

capability will permit the airlift 
fleet, operating from U.S. bases, 
to reach all major areas in the 
world. In addition, the military 
DC-10 tanker and cargo capa
bility can support an integrated 
deployment of tactical fighters 
and their associated unit 
support. The DC-10 tanker/ 
cargo aircraft represents the 

MCDONNELL DOUG 


