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• 1 . . . USAF' Next s1ra1aa1c Bomber 
ist's conception shows one design approach to the 
Force's new supersonic bomber, currently in engineering 
•elopment. Combining the best features of the 8-52 
I the FB-111 with a wide range of recent technological 
·ances, the 8-1 Is to serve as a vital strategic system 
>Ugh the 1980s and beyond. 



Lightweight and unmatched for reli abll ity and 
safety, the 2" and 3" gyro horizons from 
J.E.T. eliminate the need for any additional 
electronic components . The Model 903 3" 
gyro (weight 4.5 lbs.) and the Model 803 
2" gyro (weight 2.5 lbs.), both standard equip­
ment on many military aircraft, assure accu­
rate presentation with pitch indication 
amplified at a ratio of 1.5:1 and 2:1 respec­
tively. The primary reference, 3" gyro, is avail­
able with either red or white integral lighting, 
and its direct mechanical linkage eliminates 

servo response and lag. In the event of com­
plete power failure, an additional 9 minutes 
of attitude information is presented. The 2" 
gyro, also with direct mechanical linkage and 
red and white integral lighting, is designed 
specifically as a standby reference indicator, 
and like the primary reference, presents 9 
minutes of attitude information after complete 
power failure. For complete information on 
the 2" and 3" gyros write: 
Jet Electronics and Technology, Inc., 5353 
52nd St., S.E., Grand Rapids, Mich. 49508. 

J.E.T 
2" - MIL - I - 81454 3" - MIL - I - 81606 
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AN EDITORIAL BY JOHN L. FRISBEE 4 

The Iron Gate Chapter's Gala Seventh Annual Air Force Salute 32 
"Men in Their Machines" was the theme of the g!illering, white-
tie dinner in New York City on February 20, sponsored by AFA's 
Iron Gate Chapter. The proceeds went w Air Force-rel ated charities . 

The B-1: USAF's Most Versatile Bomber / BY EDGAR E. ULSAMER 37 
The Air Force's next strategic bomber enters full-scale engineering 
development with a high degree of assurance that performance 
and reli ability targets will be met. The prime reason: a gestation 
period involving eight years of planning and analysis . 

B-1-Blue Chip in the Deterrent Stack / BY .JOHN L. FRISBEE 45 
The B-1 adds' to the credibility of US deterrence in a number of 
ways th at have gotten a lot of allention and in some ways that 
haven 't been much discussed. Recent Soviet technical developments 
and a new definition of US deterrent st rategy combine to enhance 
the va lue of the coming new weapon system . 

How Captain Blair Helped People Help Themselves 
BY SGT, JOHN W. GUNKLER, USAF 49 

"If you give a man a fish, he will have one meal. If you teach a 
man to fish, he will eat all his life." That was the credo behind 
the community action program set up by USAF's first full-time, 
full-tour Civic Action officer in South Vietnam. 

An All-Volunteer Force-The Plans, the Prospects, the Problems 
DY LOUIS R. STOCKSTILL 52 

Here's a specia l report on the recommendat ions of the specia l 
Presidential Commission, headed by former Secretary of Defense 
Thomas S. Gates. which has called for creation of an all-volun teer 
US military force, not in the remote future but soon. 

British Missiles-A Versatile Armory / DY STEFAN GEISENHEYNER 54 
The British, whose aerospace skills have a lways been recognized 
as fi rst-rate, have man11ged, against a complex and climcult budget-
ary and polir.y background, lo develop a broad arrny of missile 
systems. Some of these systems have been plll into service by the 
forces of other nations. Here's a rundown on today's Bri tish 
missilery. 

The ROTC Scene at Cincinnati / BY COL. D. P. JONES, USAF 61 
Herc's an account, from the field and by an Air Force Professor 
of Aerospace Studies , of ROTC's ups and downs on one midwestern 
campus. He concludes th at while ROTC has sul' vi vecl lhe assa ults, 
the odds on the program attaining its pre-Vietnam status on 
campuses are not favorable .. 

The Keys to Survival Are Reform and Relevance 
TI Y WILUAM LEA VITT 65 

Out of the nnt i-ROTC tumult- and thanks to a reasoned response 
by the Pentagon- n new concept of cnmpus-military pa rtnership 
designed to ensure the development of improved nncl more relevant 
ROTC curricula i~ being put to work . The Pen tagon's Benson 
Cummiuce deserves a lot of the credit. 
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See and hear this new 
all solid state VHF/UHF equipment 
operate in your environment 

We are now demonstrating the 
Motorola CM Series - com­
pletely solid state including all 
transmitter final output stages. 
E n gineered t o deliver the 
higher level re liabili t y de­
manded by the air traffic real­
ities of the '70s. And designed 
to effect a significantly reduced 
total cost of ownership over ten 
years of operation. 

40WATTS OF 
(GROUND-AIR-GROUND 

COMMUNICATIONS 
WITHOUT A TUBE. 

Module and component inter­
changeability. The all-new CM 
Series includes 20 and 40-watt 
single-channel VHF transmit­
ters, 20 a nd 40-watt sin gle­
channel UHF transmitters ; 
single-conversion, single-chan­
nel superheterodyne VHF and 
UHF receivers; and a 3500-
ch annel, automatically-tuned 
20 -watt UHF transceiver. 
Compon e11t commona li ty 
between and among these all­
solid-state units substantially 
reduces the spare parts inven­
tory needed for full-scale, 
operation. 

Other direct results include 
simplified training of mainte­
nance personnel and shorter 
downtime for preventive main­
tenance routines throughout 
the long equipment life. 



40 reliable watts without a tube. 
The CM-634 and CM-644 are 
fixed-tuned, single-frequency, 
crystal-control1ed transmitters 
capable of being tuned from 
110-155 MHz and 225-400 
MHz respectively. Their all­
solid-state stability is not sub­
ject to the gradual power deg­
radation typical of transmit­
ters employing tubes in their 
final output stages. 

CM-634 VHF transmitter 40 watts, all 
solid-state, crystal controlled tuneable 
from 110 to 155 MHz 25 KHz spacing. 

5000-hour MTBF. Both the 
CM-630 20watt VHF transmit­
ter and the CM-640 20 watt 
UHF transmitter are designed 
for minimum maintenance and 
tuning time. Channel changing 
is accomplished with units in 
rack-mounted position. An out­
put filter limits all spurious 
radiation-including harmon­
ics-to 80 dB below the carrier. 
Both are only 5¼ x 15 x 19 
inches, weigh under 40 pounds. 

100 watts, 3500 channels on­
the-move. Motorola's advanced­
design CM-Series emanates 
from the same technical group 
that produced the Air Forces' 
air transportable tactical UHF 
Communications Center, A:t'f / 
TRC-87 and its offspring, the 
100-watt, 3500-channel AN/ 
URC-67 Automatic Receiver/ 
'lransmitter - a tested veteran 
of Vietnam jungles and Arctic 
tundra. 

CM-610 VHF Receiver Single Channel­
Compact-Lightweight (also available in 
UHF as CM-620). 

URC-67 AUTOMATIC 
RECEIVER/TRANSMITTER. 

CM-520 UHF Transceiver 3500 channels 
50 KHz spacing 22 automatically tuned 
channels 20 watt output all solid-state. 

Another communications gap 
closed. The CM-Series is the 
latest Motorola dividend in a 
25-year tradition of communi­
cations leadership: from the 
Walkie-Talkie and Handie­
'Thlkie® of WWII. fame ... police 
and fire department two-way 
radio systems ... the helmet 
receiver ... to the complete S­
hand package .for the ApoUo 
program. The astronauts count 
on us to be their Moon-to­
Earth voice/data link. Now you 
can bank on us to be your 
VHF /UHF link. 

® MOTOROLA 
Government: Elect:ronics Division 
8201 East McDowell Road, Scottsdale, Arizona 85252 

r------------------------------, 
D I want to see and hear for myself. Call me at _____ _ 

(area code) 
______ to arrange a demonstration date. 

(telephone) 

D Send me literature and full specifications for evaluation. 

NAME 

AFFILIATION 

STREET AOORESS 

CITY 

TELEPHONE 

TITLE 

STATE ZIP 

(Can't wait for the mail? Call us collect (602) 949-2798) 

L------~-----------------------~ 



An Editorial 

We Will Not See Quite 
Their Like Again 

By John L. Frisbee 
SENIOR EDITOR, PLANS AND POLICY 

T H.E development of air and aerospace power dur­
ing 1h past thirly years is _a phenomenon unique 
in military history. The course of that develop­
ment wa • charted and steered by a small group 
of extraordinary men. 

Almost no one outside the Air Force can ap­
preciate the psychological, intellectual , and ph)dcal tresses 

, to which they were subjected during the past three tu­
multuou decades. Almo t no one- these men included­
would have predicted the effects tlmt an interlocking chain 
o.f event was to have on Air Force thinking. 

And almost no one ha stopped to count th nation's 
good fortune in having had ·table and responsible Air 
Force leaders in whose hands, almost overnight, wa placed 
U1e greatest ,1ggrcgate of raw power the world has known. 

In order to put in perspective the immensity of the chal­
lenges these airmen met, it i nece ary to go back to the 
1930s when recent nnd current Air Force leaders were 
young in the service. The history of air warfa(e was then 
less than twenty years old, in contrasl to the severnl mil­
lennia of human experience in land and sea warfare. In 
truth, accepted ideas about nir wnrfare had advanced rela­
tively little since 1918, and equipment not much more. 

Then there began a series of discontinuities, trnumatic in 
Lheir magnitude. The fir twas World War II, when our air 
arm expanded from fewer than 50,000 men to more than 
2,000 000. ln a few frantic months, junior officers assumed 
the responsibilities if aot always the rank of generals, and 
formed the nucleus of the postwar Air Force. They and 
their seniors p~rfectccl concepts of strategic bombardment 
and fighter tactics that had grown out of World War I. 
Airpower proved a decisive element of victory. 

The war ended wit h a second discontinuity- the atomic 
bomb. The bomb increased the destructive power of mili­
tary aircraft by several o~ders of magnitude, threw labori­
ously developed trntegic formulations into the trash can, 
and injected into military affairs moral questions of an 
unprecedented kind. 

This second great discontinuity was followed almost im­
mediately by a third- the emergence of an era of non-wnr/ 
non-peace-the Co.Id War. For the first lime this country 
was vulnerable to attack by enemy bombers, soon to be 
nuclear-armed. 

H is not surpri ing that while the United States had a 
monopoly on nuclear weapon rhere sprang up n small, 
never very influential group of airmen who advocated pre­
ventive war. T heir objective-not conquest but rather en­
suring lasting peace through a nuclear Pax Americana­
was simplistic and morally indefensible, however well in­
tentioned. Jt was overwhelmingly rejected by Air Force 
and civilian leaders. We turned instead to the grinding, 
JJerve-rackiog, eemingly endless job of keeping the peace 
by in tan t readiness round the clock, day in and day out. 
The cost was high in money, in technical and managerial 
ta.lent, and in aircrew lives. For nearly ten years, the Air 
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Force-less than twenty years removed from its shoestring 
and collar-button days-was the sole guarantor of US im­
munity to nuclear attack. 

A final link in the chain of discontinuities was forged by 
the advent of intercontinental missiles. Strategies with 
which no one had real experience had to be altered to 
accommodate military capabilities that were even further 
beyond human experience. In the mid ' t of t·hese upheavals 
in trategy tactics, and management, the Air Force fought 
two bitter, frustrating wars in which airpower could nol be 
used to its maximum effectiveness. 

This is the bare-bones outline of an achievement without 
parallel in military annals. 

The pre-World War H Air Corps from which Air Force 
leaders came ha I tended 10 attract adventurous, technically 
oriented, apolitica l men. There were notable exc ption , of 
course, and all were carefully elected. But few observers 
of the 1930s would have predicted that the handful of men, 
probably not more than 500 who ·urvived World War II 
and emerged as leaders would be the architects of the most 
powerful and responsible military force of all time. Or that 
they would loster ana lytical system and management prac­
tices that would set standards throughout government and 
iadu try. Or that their thinking would dominate military 
strategy during the most difficull and dangerou transition 
in military history. Or perhaps even that they would have 
the balance, moral courage and patience to reject an il­
lusory road to security through nuclear dominance of a 
war-torn world. 

In their formative years, these men had some advantages 
on their ide. Unencumbered by tradition, they were the 
military radicals of their day. hey had little lo work with; 
hence much incentive to invent. adapt, a nd innovate. They 
had time to thiok and experiment. And they were pioneers 
in a new field, with the zeal and faith of pioneers. They 
made mistakes, but mistakes that the country could !iv~ 
with, not that it might die by. The service they performec 
for this country in later -years was heroic in its proportions 

This is an age of anti-heroes. The remarkable men whc 
built the Air Force will not be canonized now-perhapi 
never. It is doubtful that many of them consider this ar 
injustice, and that says more than all the tributes that could 
be spoken. 

The new leaders who stand in the wings are a differen1 
breed : more broadly educated more thoroughly trained 
more slowly sea oned. Each group the old and the new, ii 
the product of a particular time, wilh opportunity to hel1 
mold for the better the character of its own time. 

In our fascination with the "now," airmen will not for 
get-and we who support the Air Force should not forge 
-the "then." History is a continuum in which the futur, 
is an ever-changing reflection of the past. That reflectioJ 
will do honor to those airmen who built well, in the thre 
turbulent decades just ended. The Air Force will not se 
quite their like again.-END 
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Thesecret 
we shouldn't 

I 

have kept 
Our 6 years experience in Airborne Data Links 

1 1964 we said we could deliver, 
nd we did . We've been manufactur-
1g and improving operational Wide­
,and Data Link total systems for the 
,ast six years. 

But to some people it's still a se-

l
ret that we're old timers in the 
irborne Data Link business. 

1Ground Based Timer 

Radar Operator Control 

It's high time we told everyone: 
There's no need to await further R 
and Dor prototype equipment. 
• Dual channels in a single RF spec­
trum without the use of time or fre­
quen·cy multiplexing 
• Video bandwidths approaching 
1000 MHz 

• AM transmission for RF spectrum 
conservation 
• Auxiliary data carrier with DME 
• Multisensor capability 
We can deliver-right now. For more 
information, write Goodyear Aero­
space Corp., Akron, Ohio 44315, or 
Litchfield Park, Arizona 85340. 

Airb.orne Data 
Linl< Transmitter 

When we say it, we mean it 

GOODL'iEAR 
AERC)SPACE 



We s our s1ile 
all-weathe1 

.our side-looking radar does it. 
Wayne Wiant, Goodyear Aerospace Systems 

Manager for radar said it, and he meant it. 
His team achieved major advancements in 

reconnaissance radar by providing high quality, 
near photo sharp-imagery independent of range 
... developed small high perfonnance antennas 
for installation within aircraft fuselage enve­
lopes, such as the RF-4C, and delivered the sys­
tems to the Air Force to specification and on 
schedule. 

When we say it, we mean it. 
For more information on Goodyear's proven 

system capabilities, write Goodyear Aerospace 
Corporation, Akron, Ohio, or Litchfield Park, 
Arizona 85340. Department 910VP. 

Goodyear Aerospace, since 1964, has been designing, manu­
facturing and Improving operational WIDEBAND DATA LINK 
total systems which give tactical Information In "real-time." 



,01< ng raclar could provide . 
■ -e nna1ssance. 

en we say it, we mean it. 
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View from Above 
Gem/em •n: I've been reading an en­
grossing book [Overview: A Lifelong 
Adve11t11re i11 Aerial Photogra1,hy, by 
Brig. Gen. George W. Goddard, 
USAF (Ret.)]. It tells the tory of 
one man's ceaseless efforts to bridge 
the gap of understanding among hi 
uperiors of the importance of photog­

raphy to the successful application of 
airpower in wars, hot and cold. 

If that association appear natural 
or self-evident to us today, the credit 
is due in no small measure to Brig. 

en. eo rge God<.lard, who climbed 
the ladder of achievement when the 
rnng were sometime pretty for apart. 
Maybe George Goddard had a pretty 
thick skin for he did not discourage 
easily. Perhaps we should all be very 
thankful that he pressed forward, 
ngainsl sometimes discouraging odds, 
his strip camera and other technical 
proiects. 

They came in mighty handy to com­
manders in many cri es. At Nor­
mandy, for example they exposed the 
hidden Germnn obstructions to the 
landing craft. Often since the war, 
when technical wizardry in the field 

of aerial photography has been 
needed, our leaders wi ely "left it to 
George,· and he came through in the 
clutch. 

Therein lies a tale. George Goddard 
v a never accu ed of being a shrink­
ing violei. but the nature of hi genius 
required him to work behind the 
scene , o most of the head lines went 
to others. Therefore, his story needed 
Lo be told. This he has done in his 
own way with spirit and professional­
ism. f commend it to my friends and 
former associates in the US Air Force. 

GEN. J. P. M cCONNELL, USAF 
( Rrn.) 

Arlington, Va. 

cw-Town Concept 
Ge11tleme11: I was delighted by Am 
FOR E/SPACE DmEsT's concern for 
our environment ("An Idea for a 
City- Born of the Space Age " by 
William Leavitt, January issue), but 
your endorsement of thi particular 
project is misguided. Mr. [Robert G.] 
Smith's innovative plan based on 
NASA's desire to diversify in the 
post-Apollo ern, a large tract of NASA 
land in search of a future use, and a 

Who this crew? This 1,hoto wn loken November 11, 1943, "somewhcr in Eng­
loud," of lb 13-17 "Royal Fin hi" parl of Lhc Eighth Air Force's 390111 Bo.mb 
Group. Ou Augu I 11, 1944, n B- 7F wi1h 1hc ome uickunme, piloted by L1 . Alf 
Aske, J1·., of 1l1e 4 8th S11un1ll'On of th 100th Oomb Group was shot llowu hy 
German fink ncm· Pari . A young Frenclnunu Leon Croulcl,ois, suw the ernsb and 
now, yenrs lntc1·, has mom,.,, >d lo conlnct snn•ivor of Ask ' crew. M, C1·oul bois 
is now trying to locate the origlnnl crew 0£ the "Royal Flu h," sJU>wn above, 
A11yonc with informnt.ion i m·ged to con111ct thi mngnzine's Managing Edito1·. 

8 

national need for future spatial decen­
tralizi}tion. is ill conceived. 

First, it would be grossly inefficient 
to puL NASA into tbe urban-planning 
busines , creati ng duplication of 
HUD's efforts. HUD could hire the 
relevant experts (from NASA?) at a 
lower overhencl cost nod, in effect, 
achieve the same results thul a NASA­
based program would. 

Second, lhe present ownership of 
the land in question by NASA means 
little. Surely an intra i overnmentnl 
transfer to an agency better equipped 
to handle it could ea ily be arranged. 
Most impo,rtantly, a new town needs 
to be designed around a larger and 
more diver e employment creator than 
an urbnn R&D center. The intense 
competition for new firm location is 
an overwhelming obstacle that Mr. 
Smith recognizes but· does not cope! 
with. Without a solution to this prob­
lem, a new town is just a pipe dream. 

Studies bave shown that think tank 
types and their families rank amenities 
high in their job-location decisions. 
Areas already having these amenities 
can att ract these people at lower sala­
ries than the area Mr. Smith proposed.! 

This is not to say that a new town 
at that location would not work. I~ 
someone were given unlimited funding 
they could make a d~lta city ris -:: f ro ·11 
the dust. But better alternatives could 
be suggested with an eye to cost. Om' 
such alternative for this site could bl 
a comprehensive training c1nd rehabili/ 
tation center similar to the one ro; 
Indians at Roswell, N.M., on the fo 
mer Walker Air Force Base site. Con 
ceivably, this would benefit the loct 
people and the country as a whole t i 
a greater extent than Smith's propJse 
"instant city." 1 

LT. N. DANN MILNE 

Economics Departmer 
University of Texas 
Austin, Tex. 

• Mr. Smith, originator of the nev 
town plan described in Mr. Leavitl 
article, replies: 

There is no intention to duplica 
HUD's efforts. The article sugge~ 
that NASA would play a major pla 
ning role, but leaves the overall pla 
ning and operation of the composl 
new town-urban research and develo 

(Continued on page 10) 
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SCZBNCB/SCDPB 

The U.S. Air Force's new TV-guided Maverick, an 8-foot, 500-lb., air-to-ground 
missile, successfully completed its first guided test flight recently. The 
pilot of an F-4D Phantom flew toward the target until it appea.red on a TV screen 
in the cockpit, then locked the missile's guidance system on to the target. 
After launching the missile he veered away as the electro-optical homing device 
in Maverick's nose guided it to a direct hit. 

The cost/schedule planning and control system which Hughes developed for Maver­
ick's design, development, test, and evaluation phase has been accepted without 
modification -- the first time the Air Force has validated a C/SPCS on initial 
submission by a contractor. 

Millimeter wave frequencies -- which off er grea t promise for future space com­
munications and data links -- will be studied in an experiment Hughes is build­
ing for NASA's ATS-F satellite. Advantages include: wide bandwith, plasma pene• 
tration, reduced spectrum crowding, reduced size and weight of components. The 
Hughes-built equipment for the experiment includes the millimeter-wave tube. 

A multimode digital doppler signal processor developed by Hughes promises · majo~ 
improvement in the capability of airb0rne r adars for airborne moving,target in­
Qicition and high-resolution ground mapping. The new digital processor has dem­
onstrated significantly greater sub-clutter visibility than was possible with 
earlier analog techniques. It c an be packaged in less than one cubic foot of. 
space for tactical aircraft applica tions. The processor will be used in the 
Forward Looking Advanced Multimode Radar Program (FLA.MR). 

14 soldiers hit the bullseye on their first 10W missile shot during a brief 
training course a t Redstone Arsenal, Ala ., recently. Only one man in the class 
of 15 needed a second shot to score a hit with the wire-guided a nti-tank missile, 
which is automatically steered to the spot a t which a gunner aims. The TOW sys• 
tem, a lightweight, portable, heavy-assault wea pon for use by the infantry, can 
be fired f rom a ground tripod or a variety of vehicles and heli~opters. 

The world's most power f ul ultraviolet laser was delivered to the U.S. Army Elec ... 
tronics Command recently by Hughes research laboratories. The continuous-wave 
laser uses doubly-ionized argon as the lasing material. It produced a maximum 
output of 2.3 watts during a o~e-year program of research, development, and 
fabrication. UV lasers are expected to find use in data recording and display, 
spectroscopy, and photochemical research. 

The first AWG-9 Phoenix weapon control system, reconf igured for the new F -14A 
f ighter, was deliv~red to the U.S. Navy recently by Hughes. Its weight has been 
pared from 2,000 lbs. to less than 1,400. It is the only air-to-air system with 
a track-while-scan ~adar mode that enables it to launch up to six Phoenix missiles 
and keep them on course while searching the skies for other possible targets. 
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ment center to a yet-to-be-developed 
"interagency mechanism," whicb 
would include NASA, HUD, HEW, 
DOT, OEO, and private industry. 

l am sure th.al the job challenges 
and opportunities at the proposed cen­
ter wquld attract the right people, as 
government and industry experiences 
at the Marshall Space Flight Center in 
Huntsville, Ala. and the AEC-created 
new town-research and developmenl 
centers in Los Alamos, N.M., and Oak 
Ridge, Tenn., have indicated . 

The term "instant city' ' was not 
u ·eel at nny point in the article. 
Rather, it is suggested tlrnt the urban 
R&D center be e tabli. hed first, with 
the new city to be built over a period 
of several years. 

U n1>ublicizcd Pl'essurcs 
Ge111/emen: Twice in recent months I 
feel you have stoppecl hort of the 
major contribution tbat could have 
been made by a military journal dur­
ing a time of great tress. Most re­
cently your editorial entitled "On My 
Lai," in the Jnnuary 1970 i sue, made 
no attempt at explaining the circum­
stances of My Lai which indeed might 
have caused even seasoned troops to 
be trigger-happy. "Alleged despicable 
behnvior ol the few" are not words 
with any built-in compas ion for 
troop operating under psychological 
pressures hard to contemplnte from 
the security and warmth of your edi­
torial chair in Washington. 

"The US Involvement in Vietnam­
How and Why," by Mark Swen on of 
June 1969, also left much to be de­
sired. It would have been easy to 
strengthen that presentation by provid­
ing additional background 011 societal 
weaknesses that crept into the total 
equation. 

MILLARD HARMON 

Delmar, N.Y. 

A New Noisemaker? 
Gentlemen: The English Electric Ltd. 
engineering design team that con­
ceived the Canberra aircraft toward 
the end o.f WW TI must have noticed 
with interest the artist' concept ion of 
the AX aircraft in your January issue 
(' AX: Lethal Accurate, Agile, and 
Cheap,' by Edgar E. Ulsamer.) 

At first glance, the proposed AX. 
appeared to be a B-57 equipped with 
three vertical stabilizers. Closer exami­
nation revealing the t:wo turboprop 
main engines and two auxiliary jet en­
giJ1Cs made it appear the aircraft could 
po ·sibly develop into an airborne super 
noisemaker. Being admittedly uo.­
knowledgeable of the state of the art 
of aircraft engine developments or the 
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finite specifications of the AX design 
I believe one of the features o f the 
B-57 that added to its effectiveness 
while utilized for close and direct air 
support in Vietnam may possihly be 
overlooked i11 the AX design. The J-
65 engine used in the B-57 (D and 
F models excluded) are ba ically 
quiet operating engine during mo t 
flight envelope power settings. 

As one who particir:ited in 260 
combat mission in the B-57 in Viet­
nam, !'here· no doubt in my mind that 
the excellent survivability record of 
the B-57 in 37-mm and 57-mm de­
fe nsive environments, particularly dur­
ing night operations, was due in part 
to the mfoimurn noise level created. 

ormally, ground fire was only re­
ceived when fu ll engine power was 
used during dive-bomb recoveries. 
This situation evolved into iotcre ·ling 
cat-and-mouse games with the nir and 
gun crews, entailing shrewd use of ori­
enta.l philosophy and bombing roll-in 
and recovery techniques. 

It will be interesting to follow the 
development of the AX. With four en­
gines and three rudders the AX will 
not likely receive the initial poor repu­
tation g, ined by the B-57 as a re ult 
of demanding single-engine charac­
teristics. 

MAJ. ROBERT L. LJNCE 

Kirtland AFB, N .M. 

Bhlndcring Project Officers 
Gentlemen: As a junior officer with a 
technical background I was glad to 
see Gen. John C. Meyer's article 
["Managing the USAF: The Now 11nd 
Future Challenges," January '70 is­
sue]. However, I think that many sen­
ior officer have fa iled to recognize 
some of the most ilnportallt issues: 
y tern-generated problems. 

When any of the top technical taff 
o( ti corporation submit resignations, 
the manager is held responsible. I have 
een Air Force upervisors virtually 

pu h au their junior officers out of the 
ervice with nary a shrug on the part 

of the comn1ander. Why? Because 
losing talent will not reflect on an 
individual 's effectiveness report, or 
short-range organizati0nal effective­
ne..~ . What would happen if officers 
were held accountable for their sub­
ordinates requesting a DOS? 

I don't recall a single case where 
any of over ten of my contemporaries 
that I know personally (all eligible 
now have a DOS) were at any tim,e 
complimented by their commander or 
in aoy way encouraged to make the 
service a career . ... It's easy to try 
to cajole someone into - doing some­
thing you want when you know they 

can't slap a resignation on your desk 
for which you will be held account­
able. The attitude I have universally 
encountered has been: "I don't care 
what you do, I can always get a re­
placement." 

I per onally believe that the major 
cost overruns encountered in new sys­
tems are to a large extent caused by 
the project officer's lack of expertise. 
It's easy for a contractor to hoodwink 
the government when the proje<.:1 
monitor doesn 't even know the mean­
ing of the terms, much less the ystem 
concepts involved! Is il really cheape1 
in the long run to enlist o new lieuten• 
, nt every four year to fill a technical 
slot th, n to ret ain a trained and ca­
pable officer with incentive pay, pro­
motion , and good upervisory rel a­
tion·? Frorn my point of view, the 
Air Force certainly seems lo think o. 

1ST LT. BRJAN A. BERENBACH 

APO San Francisco 

UNIT REUNIONS 
Jolly Green Pilots Association 
The second annual reunion of officers wh, 
new HH-3E " Jolly Green" ond HH-53 " Supe 
Jolly Groen" choppers In SEA will be hel, 
April 24-26 at Fort Walton Beach, Flo . Officer 
who flew A• l E "Sandies" o r HC- 130 "King1 

(formerly Crown) aircrc1fl and Rescue Co 
ordi,iation Center officer•controlle'5 wh 
servod in SEA aro eligible to join the Joli 
Greens as associate members. Contact is 

Maj. Dole Weedon 
666 Fairway Ave. 
Fort Walton Beach, Fla. 3254 

Phone: Advon 928 ,3426 

Stalag Luft Ill Kriegies 
Alumni of S!alag Luft Ill, Air Foree Officer 
Camp al Sagan, Germany, WW 11, will ho 
their twonly-flfth annual reunion April 2 
25 at the Netherland.Hilton Hotel in Cinci 
noti, Ohio. Contact 

2d Air Division 

David Pollok 
P. 0. Box 15327 
Cincinnati, Ohio 452 

The 2d Air Division, Eighth Air Force, WW 
will hold its twenty-third reunion at t 
Carrousel Inn, Cincinnati, Ohio, on June I 
21. Contact 

Bob Halpin 
6002 Werk St. 
Cincinnati, Ohio 451 

366th Ta c Fighter Win_g 
The Gun/lghters o f tho 366th TFW are h1 
ing their first practice reunion for all ofll 
members in Tampo, Fla., June 19-21. 
members, past and present, are req ues 
to write __ for · details and submit the ir 
dresses lo 

Gunfighters 
Box 6586 
MacDill AFB, Fla. 33 
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AIRPOWER IN THE NEWS 

The Agonizing Appraisal 

WASHINGTON, D.C., MARCH 10 
There has been a veritable deluge of pronouncements 

out of the executive branch of I.he government in the past 
month. The desk of every editor in town is piled high. The 
commentators and pontificators iu·c putting up n bol I front, 
but they are not doing well. Even with an interest confined 
lo national ecurity it is a monumental ta k to keep track 
of what the Administration says and what other people say 
abou t the Administration. 

Jf there i anything common or fashiorrnble about what 
the Administral ion says, it is that today's atmo phere lends 
new importance to the kind of priority we put on our 
elected expenditures. ongress talk about it; o do the 

White House, the Bureau of the Budget, and the Pentagon. 
Senator J. W. Fulbright, the Arkan as Democrat who 
heads the Foreign Relations Co01mit1ee wa on a television 
quiz show a couple of days ago. He said we should get out 
of outheast A ·ia and the reason i that we need the 
money to solve dome. tic probl.ems. He also clisclo ed that 
he bnd not visited SEA in twelve years, despite bis posi tion 
as chairman of the committee, and that he gels most of 11is 
information from the newspaper . Further, he said that' the 
lndo-Chinese carried on well for 2,000 years without oqr 
help and h thinks they ca.n continue. There was no men­
tion , in the Fulbright discourse, of colonialism and the fact 
1hat China, Japan, and France have dominated the nations 
over there for most ol' the 2,000 years he was talking 
about. Even twelve years ago, it would have been hard to 
avoid the observation that anyLhiog resembling culLure in 
Vietnam was, basically, of Chinese or French origin. H 
we wait long enough, it will be Chinese, French, or 
Ru ian. 

As we reported last month, President Richard M. Nixon 
said in his budget message that US spending on "human 
resources" soon will exceed spending on military projects. 
Since then, he has sent a message to Congress on the sub­
ject of education. Almost all the paper mi sed bis point 
in this presentation. Whnt he said was lhat the national 
budget for education is about $65 billion a year, which 
puts it in the same ball park with defense. And, the Presi­
dent added, the co t-effectiveness of this effort is deplora­
ble. He is demanding the ame kind of review of how our 
educntion dollars are spent that Mr. Fulbright and his 
sympathizers demand for military expenditures. Neither 
the Department of Health, Education and Welfare nor 
your local state, city, or county governments that provide 
most of the annual $65 billion ha an oflke of Systems 
Analysis. Of course, the local government do not buy air­
craft carriers, airplanes, or missile and they do not sup­
port armies trained to fight in jungles. But they do collect 
laxp,\yers' dollars and spend more of them for health, 
education, and welfare than the federal government. If 
you don't believe it, look at the budget for the state of 
New York or California. There are fifty states, and un­
counted local jurisdictions, all. contributing. 

If you listen on Capitol Hill, particulorly to men like 
Senator William Proxmire, it is possible to come up with 
the idea that the Pentagon is oblivious to all national 
requirements unrelated to defense. Yet, on February 20, 
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By Claude Witze 
SENIOR EDITOR, AIR FORCE/SPACE DIGEST 

Defense Secretary Melvin R. Laird di closed a ne\ format 
in his first Posture Statement before a joint ses ion of the 

enate Armed Services and Approprintions ommittee . 
One of the opening ·ections is devoted to "Prioril ie a11d 
Re ource Allocation " wherein he reviews what he ha 
done to !he defense budget and says that the cuts "have 
been more than matched by increases in other federal 
programs." 

Mr. Laird offers a frank evaluation of the Nixon Admin­
istration's dilemma. After a reference to the President's 
new National Goals Research Staff in the White House, 
he told the Senators: 

"National-security studies ;i,nd analyses, conducted un­
der the aegis of the National Security Council or unilater­
ally by the Defe nse Department can provide a good deal 
of information about our worldwide commitments and 
basic ccurity needs. But in the pa l, when such analyse 
were made, they almost never addressed the other parts of 
the equation, that is, our nondefen e objectives and the 
resources available to attain them. 

"Since studies within the NSC and the Department of 
Defense focus on requirements, there i a built-in ten­
dency to request more resources IJ1an are available. Al­
though our predecessors took teps to mitigate thi ten­
dency through the Planning, Programming, , ncl Budgeting 
System within the Department of Defen e, we cannot and 
should not expect the Department of Defense or the NSC 
to decide on the final allocation of re ources between 
defense and nondefense activities. The President and ulti­
mately the Congres must make these decisions." 

He went on to ay . the ixon Administrntion is trying 
Jrnrd to make rational choices but warned against having 
the pendulum wing too far into unacceptable risk. 

An unexpected source of support for what Mr. Laird 
is telling us as well as what Mr. Nixon spelled out in his 
message on education, comes from an economist nained 
Arthur M. Okun, who was Chairman of the Council of 
Economic Advisers in the last Administration. In his book, 
The Political Economy of Prosperity, he says: 

"The absurd battle between defense and the cities arises 
because we insist on rather table tax rates and hence on a 
ret:Jtjvely con tant federa l share of our national product. 

"Thus, defense and nondefense program are plunged 
into a direct tug-of-war for a fixed volume of budgetary 
resot1rces. This is surely the greate l paradox of resource 
allocations in our society. 

"Defense spe~ding-with its nine percent of the gro s 
national product-is pilled against nonclefense federaJ, 
stale, and local expenditures-with their fourteen percent 
of the GNP-while the big eventy-seven percent of our 
GNP that goes into pr.ivate spending remains a bystander. 

"And because controllable .federal civilian spending is 
concentrated in aid to cities and the poor, the bulk of the 
pressure is exerted on about five percent of our GNP. 

" When defense goes down, efforts to assist the cities 
and the poor can go up. When defense goes up, we seem 
to expect the belt-tightening to be concentrated in these 
socia l programs." 

The author then concludes that the nature of the con­
flict is what forces those working for social programs to 

(Continued on following page) ' 
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lead the attack on the military and portray men in uni­
form as a bar to social progress. His solution is that the 
money for nondefense spending should be earmarked and 
taxes should go up or down, depending on the military 
n,quirement of the moment. 

It is not necessary to agree with Mr. Okun in every 
detail-nondefense spending has been going up, not down, 
while we fought in Korea and Vietnam-to see merit in 
his concept. There are meo 0.11 Capitol Hill, notably Sena­
tor Jobn Stennis. now Armed Forces chairman, who 
argued long and loud during the height of the Robert S. 
McNamara regime at the Pentagon, that the cost of our 
venture in Southeast A ia was not given an honest account­
ing. What is threatening now is that the belt-tightening 
will entail a risk to natioJrnl security in the mid- or late-
1970s. 

To combat this approach, Mr. Laird is being forced to 
disclose more information about the nature of the threat, 
a factor that defense critics tend to ignore. While he is 
cutting the defense budget, Moscow is not following suit. 
Further, the ecretary says, the rapid Soviet deployment 
of major strategic systems continues, and by the mid-
1970s could place us in a sclcond-rate position. He hopes 
the SALT talks in Vienna, beginning in April, will bring 
dividends, but: 

"If the current Soviet buildup continues, we will need 
additional costly steps to preserve an effective deterrent. 
Pending the outcome of SALT, we must continue those 
steps which are necessary to preserve our current strategic 
position." 

Here, the Secretary got into the subject of the Safe­
guard Al3M program and gave the opinfon that the Nixon 
decision to go ahead with a modified Phase II effort "will 
enhance the prospects for the success of SALT because, 

in the short run, it allows tts to exercise greater restraint 
in matching a continued Soviet buildup of offensive sys­
tems wilh actions involvjng our own offensive system . 
Safeguard J1as the added advantage of doing this with mini­
mal spending in FY 1971." 

Secretary Laird's appeantoce at the Capitol followed by 
only two days an elaborate special message from Presi­
dent Nixon to Congress on foreign-policy objectives. The 
document ran 40 000 words and quickly won the title of 
a "State of the Wprld ' document. In it the White House 
et the stage for the Defeose Secretary. Mr. Nixon said 

the goal of peace, and a durable peace, calls for partner­
ship strength and negotiation. Thal he said is the unify­
ing theme of his report. 

On the subject of • trengtb, he said peace is not a thing 
enmcd by good will alone: 

' In determining the trengtb of our defenses, we must 
make precise and crucial judgments. We should spend no 
more lhan is necessary. But there is an irreducible mini­
mum of e sential military security; for if we are Jc s strong 
than necessary, and if the worst happens, there will be no 
domestic society to look after. 

"The magnitude of such a catn trophe and the reality 
of the opposing military power that could threaten it, pre­
s nt a risk that require of any President the most search­
ing and careful attention to the state of our defenses." 

The President then looked at the change in the balance 
of power. From 1945 to 1949 we monopolized atomic 
weapon . From 1950 to 1966 we had overwhelming supe­
riority. From 1967 to 1969 we retained significant supe­
riority. Today, for all practical purpose , there is a parity. 
The Russians claim it, and there is no persuasive denial. 

Mr. Nixon pointed out that the Soviet effort in both 
re enrch and development and production has resulted in 

THE CONTRACTOR LOOKS AT TOTAL PACKAGE PROCUREMENT 

On March 2, in an unprecedented corporate step, Lock­
heed Aircraft Corp., the nation's top defense contractor, 
told the Pentagon it must stop work on four programs 
unless it receives more than $600 million in interim 
'financing. 

In a letter to Deputy Secretary of Defense David Pack­
ard, Daniel J. Haughton, Lockheed chnfrma11, said the 
company cannot proceed while litigation continues over 
di puled payments involving the contracts. 

The (our systems nre the USAF C-5A transport, the 
AYrny's Cheyenne or AH-56A helicopter, rocket engines 
for the SRAM short-range attack mi sile, and Navy ship 
construction. As presented by Lockheed, the choice is to 
pay or do without the equipment. The Pentagon said the 
request is getting "priority consideration." 

It seemed clear that the Defense Department released 
the text of Mr. Haughton's letter because it had been dis­
closed on Capitol Hill and inevitably would have been 
made public !'here, probably by Pentagon critics. 

Of top interest. to contractor and procurement officers 
who lived through the management revolul"ion brought 
about by Roberl S. McNamara io his year as Defen c 
Secretary, were the Lockheed observations on the fruits of 
that regime. Neither were they ignored in Congres , where 
one staff man saw a paradox in the fact that "after a near­
decade of McNamara reforms, the situation in weapon 
systems acquisition seem. to be wor e than ever before." 

Lockheed Chairman Haughton admitted company de­
ficiencies but said the common ingredient of the four pro-
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grams now in distress "is the fact that under the Total 
Package Procurement procedure, development was required 
to be undertaken under a fixed-price-type contract with 
concurrent production commitments with respect to price, 
schedule, and performance. 

"Although it was assumed that state-of-the-art advances 
were not required in these programs, it is generally ad­
mitted that these assumptions were incorrect. Although 
industry generally, including our company, perhaps erred 
in competing for contracts under this system, the system 
itself and its use were the responsibility of the military 
departments." 

The departments, of course, took their direction from 
Mr. McNamara, who as recently as 1968 told the House 
Armed Services Committee he looked for "further progress 
in the procurement area" by wider use of the total pack­
age approach. 

Mr. Haughton believes the procedure "imprudent and 
adverse to our respective interests." He said the hazard~ 
were not appreciated when it was applied to the Cheyenne 
project, and nobody foresaw the kind of controversy that 
would erupt around the C-5A. He was emphatic: 

"Despite the growing awareness that the total packag1 
method utilized in these programs is virtually unworkable 
there seems to be little disposition to correct existing con 
tracts on terms which most contractors can accept or tc 
recognize that litigation is a seriously inadequate avenue. 

For 1969, Lockheed has reported a corporate loss o 
$32.6 million against a 1968 profit of $44.5 million. 
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1.ore and better mis ile . Wa rheads are more accurate. 
: netra cion aid have been added , multiple warhead are 
11<ler tc t, and their AB I is bei11g improved. He did not 
1ention the mo t lelhnl Fractional Orbital Bombardment 
vstem (FOBS) , but Mr. Laird di I· it i unde r develop-
1ent in Rus ia, no deployment estimate a re available ; the 
)Oster is Lhe S-9, and ii i. poss ible that a smal l number 
ready are deployed in -9 . ilos. 
President Nixon gave this tabulation on forces: 

Operational US and Soviet Missiles 
1970 

1965 (Projected 

(Mid-year) for Year-end) 

Land-based ICBMs 

us 934 1,054 

Soviet 224 1,290 

Submarine Launched 

us 464 656 

Soviet 107 300 

Looking at these figures , he attributed the shift .to the 
·evious Administration's "Assured-Destruction" theory and 
1e reasoning that if we show restraint, the Russians will 
10w restraint. 
The President went into this in more detail. He said this 

dmini tration fears that if it cuts back sharply on stra­
gic . y terns, it might provoke the opposite Soviet reac­
)n. He recognizes that unilateral strategic disarmament 
w ld p11r the Russians and eliminate any hope for an 
,m. agreement. 
[ On the o ther hand the Admini tration feels thnt any 
1arp i11 crec1, e in US strategic power "might not have any 
gnificant poli tical or militnry benefits." Soviet position 
ight harden and there would be no hope for an arm 
1reemcnt. Mr. ixon says, at this point, that he does not 
10w which way we may have to go. There i no recogni­
)n, at any point in his presentation , of the Soviet pre­
lection to use negotiation , when they agree to it, as a 
,ntinuation of conflict. Or, that they might respond to 
rategic superiority, as in the case of the Cuban crisis. 
The White House paper uses this background to lead 
to the ABM question . The President was satisfied to re­
~w what he said on the subject last year, adding only that 

is convinced the Soviet threat continues to be serious. 
~ an nounce I 1h111 Mr. La ird \ ould have more to say on 

. ubject which he did. The Defense Secretary went to 
Hill less tha n a week later to plead for a " Modified 

<1 ·e 11" S.il'eguard progrnm . He seeks aut hor ization for 
new ABM site. nL Whi teman AFB in Mi souri. Tn Fis­
l 97 1, thi w'ou ld require les than $ I 00 million in addi-
to what ongress already ha approved. The program 
recommend ·tarting long-lead-time work at five other 

:s, without a commitment lha t they will be activated. 
e areas favored are ortheast, Northwest, National Cap-

Area Warren AFB in Wyoming, and Michigan/Ohio. 
'\ heated nrgument over this program already has started 
Wa hington , fed in part with fuel from Moscow. Most 
enl ly. Prm•d{I, the ornrnunist newspaper, has printed 
nulhori ta tivc attack. cha rging that the Nixon-Laird pro­
m endanger the prospects for an agreement. This view 
1trasts sharply with the experience at the first SALT 
;ion in Helsinki. where the Reds indicated they are 
dy to bargain about ABM programs, giving our dele­
~s good reason to believe that Safeguard promises to 
j strength to their position. 
t is equally probable that someone in the Kremlin is 
:!r to fertilize the fields in this country where the uni. 
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lateral di armament seeds have been own. America' ' 
ABM critic do not reject help from anyw here abroad. 
And Mo cow never was reluctant lo intluen c_e an interm1l 
U debate on such a ubject. 

La t year ABM urvivecl it Senate test by a single vote. 
There wi ll be ome rea lignment this year. Jllness and defec­
tions that develop in the year of a coogre sional election 
will contribute. AJready, there are ta k forces being set up 
on both icle of the Capitol to educate legislators a nd 
their aides. The lesso.n center on the as umption • lr. 
Nixon ha made in his ' 'State of the World" mes age and 
the Laird Po lure Statement. Tt is reported that the critic 
:i re reso lved to cl a bette r job than in 1969 and come up 
with their own alternative to the Admini trMion program. 

There is a feeling th t the only real cut in defen e 
pending is the cut that results from our slow pullout in 

Vietnam. T hose who believe thi are going to concentrate 
their fire on the Pentagon ' determination to look ahead, 
and they are being helped by some really prestigious orga­
nizations, uch as the Brookings lnstit.ution. 'l"here will be 
efforts to cut the research and development fund ing pro­
posed for uch sy terns a the B-1 bomber the - I 5 air­
superiority fighter, and improved mi~s ilery. The thing th at 
is dift'erent i that the attack will be made th.rough the gov­
ernment's foreign-policy statemen t ·, and not ju t wi th shot­
gun blasts at weaponry and the tired argument that it is 
provocative. 

The sit uation is producing some unexpected reactio n . 
Senator John O. Pastore of Rhode I land and Senator 
Henry NL Jackson of Wn hington were among those who 
put highly critical que tio.ns to Mr. Laird when he te tined. , 
.Both of them argued for the ABM la t year. On the other 
hand, C. L. Sulzberger, an editor of the New York 1'i111es 
pleads that Safeguard is a diplomatic requirement, <;:ven 
more than iL i military. The Times, of course. usually is 
sympathetic to the cooing of the doves. But Mr. Sulz­
berger who e main concern is the preservation of NATO, 
ays the on ly way to keep that a lliance credible i • to install 

u valid ABM y tem in thi count ry. H we do not thicken 
tho shield, he ays we will not have any all ies left by J 980. 

The Wayward Press (cont.) 

fo The N(l/ion for Febrnary 16 there is a book review 
under the b 1line o ( Richard F. Kaufman. T he magazine 
i lent ifie. Mr. Kaufman as n member of (he srnff of the 
Subcommillee on Economy in Government chaired by 
Senntor William Pro ·mire, 'which ha been investigating 
profits and cost · in defense procurement." 

Starr member Kaufman deplore , in his review • the Air 
Force's relat ion hip with General lectric nnd Westing­
house, Which have a near monopoly on aircraft engine . . " 

Thi we a.re ure, was tnrtling news to Westinghouse, 
which doe not build aircrnft engines, as well as to the 
Prntt , Whitney Division of U nited Aircraft orp., and 
t-he Alli on Division of General Motor which , of cour e, 
d build aircraft engi nes. The jolt must have been partic­
ularly tough on GE and Pratt & Whitney whose relntion-
hip, at the moment Mr. Kaufman di played h is experti ·e, 

was th<1 t of nlmo l bloodthir ty competitor , with USAF 
as the umpire. 

In addition Lo providing a clue to the kind of tnff work 
done for the Proxmire Subcommittee The Nation innd­
vertently performed another service. It told us that it star, 
Mr. Kaufman. has written a book on war profiteering that 
wi! I be p'ublished later thi year. T he contributions from 
this volume to The Wc1yward Pre s will be appreciated, al­
though ·pace limitations may pose a problem.- END 
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rhe next generation of strategic aircraft 
will have some famous ancestors. 

)me of them look Ii ke pretty distant re­
tions. But being able to build the next 
.,neration of bombers could depend on 
ssons learned from each of them. 
The 8-24 is primitive by today's stand­
ds. But we built more than 10,000 of 
em. And it was the first production 
)mber to use the tricycle landing gear 
1d to incorporate a low-drag, high-lift 
ng. 
Then the requirements got tougher.To-
3.rd the end of World War l 1, the call was 
r a larger aircraft, able to fly farther and 
3ter. And our 8-32 was delivered on 
hedule. 
Our 8-36 had the range and payload 
!eded to give the U.S. Air Force true in­
'COntinental bombing capability and 
lde global strategy a reality. It flew un­
=ueled for 10,000 miles and carried a 
,000-pound payload. 
n the 1950's, we developed for SAC 
~ delta-winged 8-58, the world 's first 
:)ersonic bomber. Its advanced design 
1de extensive use of aluminum honey-

comb panel construction techniques to 
reduce weight and heat effects at Mach 
2 speeds. Air Force crewmen flew the 
8-58 to 19 official world performance 
records. 

Today, General Dynamics is producing 
the FB-111A for SAC. It's the only strate­
gic aircraft being built in the U.S. It can 
fly high or low a lot faster than other 
bombers. With its terrain-following radar 
and advanced navigation-bombing sys­
tem, it can penetrate enemy defenses in 
fair weather or foul, day or night. Armed 
with a variety of modern weapons, the 
FB-111A can knock out targets with un­
matched accuracy. 

Five generations of strategic bombers 
have rolled off our assembly lines over 
the past 30 years. Each has pushed tech­
nology to new frontiers and each has pro­
vided new operational capabilities. Now 
we're planning for the next generation. 

GENERAL CVNAMICS 
1 Rockefeller Plaza, New York, N. Y. 10020 
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Views 

AEROSPACE WORLD & Comments 

WASHINGTON, D.C., MARCH 8 
The 192d Tactical Fighter Group 

o.f Virginia' Air National Guard i 
among a host of groups and individ­
ual supporting the effort to obtain 
humane treatment for Americans helcl 
prisoner in North Vietnam. 

At Byrd Field, Sandston, Va. home 
of the 192d, more than 600 officers 
and airmen in late January igned a 
petition of concern ahout the prison­
ers. The event was- initiated by Maj. 
W. P. Lemmond, Jr., a 192d pilot. 

Major Lemmond said he got in pir­
ation for the idea from Am FORCE/ 
SPACE D1oes·r, which i conducting a 
campaign for POW relief. The peti­
tion, as AF/SD sugge. ts, will be cnt 
to the ambassadors and editors of 

16 

leading newspaper of seven foreign 
countries that might bring influenc~ to 
bear on North Vietnam to ob erve the 
Geneva Conventions of 1949. The 
countries are: Cambodia, France, In­
dia, Poland, Romania, Sweden, and 
the Soviet Union. 

A special visitor for the signing was 
Mrs. Phyllis E. Galanti, whose hus­
band, Lt. Paul E. Galanti, USN, was 
hot down over North Vietnam in 

1966 and is held prisoner by the North 
Vietname e. 

In signing the petition, Mrs. Ga­
lanti said: "I think this is just great 
for so many people to show concern 
for men being held by the orth Viet­
namese, and l appreciate the effort of 
the members of the 192d o.n behalf 

Mrs. Phyllis Galanti, wife 
of a Navy pilot held 
captive by the North 
Vietnamese, signs a peti­
tion u1·ging humane treat­
ment for American POWs. 
Behind bet· stands Maj, 
W. P. Lemmond, Jr., who 
originated the idea of the 
mass signing by the men 
of his unit-Virginia Air 
National Guard's 192d 
Tactical Fighter Group. 
The 192d urges othe,· 
units to initiate POW 
petitions. 

By William P. Schlitz 
NEWS EDITOR, AIR FORCE/SPACE DIGEST 

of my husband and the other Ameri­
cans being held prisoner. As citizens 
of the United States, we owe our men 
in Vietnam all the support we can 
give them." 

Members of the 192d hope that 
other Air and Army Guard units 
throughout the country will follow 
suit on POW petitions. 

* Secretary of Defense Melvin R. 
Laird ha approved lhc consolidation, 
reduction, or clo ing of some 370 mil­
itary installat.ions and activities in the 
U , Puerto Rico, and overseas. 

The actions, recommended by the 
Secretaries of the Air Force, Army, 
and Navy, and tl1e directors of de­
fense agenci,e , when completed are 
expected to cut DoD expenditures by 
more than $914 million annually. 
Some 35.300 military and 58 600 ci-
vilian personnel will be affected. I 

The move was parked by congres­
sional approval of a reduction of more 
than $4 billion in the FY 1970 budget 
and cuts anticipated in the FY 1971 
budget now pending before Congress. , 

Secretary Laird said that a maxi­
mum effort would be made to assist i 
individuals and communities in easing 
the impact brought about by the econ­
omy actions. 

* The Air Force has issued Requests 
for Propo ·als (RFPs) to eight com, 
panics for design and development of, 
the new I nternationnl Fighter air-su• 
periority aircraft the US plans to buil 
for its allies. (Previously, the plan< 
was to have been called the ''Frei 
World Fighter.") 

Responses to the RFPs are due thi: 
month, and the USAF has set up : 
source-selection evaluation group a 
Air Force Sy ·tem Command's Aero 
nautical Systems Division, Wright 
Patterson AFB, Ohio, to oversee com 
petition on the contract. It i estimate1 
that friendly countries will need ·a tota 
of 325 International Fighters in th 
next five years to update their force~ 

Receiving the RFPs were Fairchil 
Hiller Corp.· General Dynamics Corp 
LTV Aerospace Corp.; Lockheed Ai1 
craft Corp.; McDonnell Dough 
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Gen, Bruce K. Uollowny, AC Commn mlci·, nccc pls u 
$15,000 check from 1J1e Eugen C. El>t>ley Founcln1iou pre­
sented by Jong-time AFA Uii·eelor A1·thm· C. Stm·z for foa•• 
wording to 1h • USO. ,v11nc sing the evonl nrc gt. Jnck R. 
OiJnr and AlC Mm·y Eb rhnrdt, two young m mb 1• of tho 
n.rmed foa·c who hcncflt from U O fn ·ili1i.cs worldwide, 

D ,f II cca·ctary Moh•in R. l.nii·d wi1h L. l\1 ml I m"c1·s 
(U . . C.), Ch11il•m1m of lite Ilona Arm •d Cl'vi • s Conmti t• 

Corp.; Grumman Aircraft Engineer­
ing Corp.; North American Rockwell 
Corp.; and Northrop Corp. 

With many of the competitors cer­
tain to field strong contenders, it is 
difficult to determine if anyone ha the 
edge. This is especially so in light of 
recent history, when the Air Force 
picked McDonnell Douglas to develop 
and build the P-15 advanced tactical 
fighter, thereby confounding many ob-
ervers who expected Fairchild Hiller 

or North American to get the nod. 
As for tbe F-15's propulsion, late 

in February it was announced that 
United Aircraft orp. s Pratt & Whit­
ney Division had been selected over 
General Electric to build the engines. 

The Air Poree is to manage a joint­
ly funded effort with the Navy to de­
velop the engines, which will go into 
Lhe avy's F-l4B as well as the F-l 5. 
Actually, the encl result wiJI be two 
engines with high commonality. They 
will be in the 20,000- to 30,000-pound­
th rust class, with a common ga gen­
erator but will differ in size of fan , 
afterburners, and other details. 

The Ail· Force's engine ver ion will 
offer le s thrust tbao the Navy's en­
gine, because emergency power for 
aircraft-carrier operation is not needed. 

Very important money is poten­
tial.ly involved in the engine project. 
Aside from fhe initial $47 .4 million in 
FY 1970 funds, program sources ·ay 
the total engine buy could come close 
to $4 billion. This is calculated on a 
planned production of 1,300 planes-
700 Air Force and 600 Navy. 

* he Air Force took another step in 
rts plan to develop an air-to-a ir missile 
:hat eventually may replace all such 
nis iJes now in inventory. 
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tee, following II Mnrch lwiefing 011 tl1e po lure of for e 
worldwide. l.nte in F hrunry th ecrclm•y announced DoD 
plan 10 cxt01ul the nfcguurd antihnlli tic mi sil )' • 
1cm lo (11"0\'id, ll(litilio1111l prot ction ngnin I on my attll ·k. 

Reque t for Proposal recently 
were issued to eleven companies for 
system definition of the propo ed mis­
sile, known a AJM-82 ( for Air In­
tercept Missile). Air Force visualizes 
the short-range tactical AIM-82 as a 
heat-seeking infrared-guided weapon, 
si milar to the Sidewinder weapon sy -
tem presently in use. 

From those firms submitting RFP ·, 
Air Force will select two or more Lo 
undertake more detailed studies. Fol­
lowing that, two companies will be 
singled out to produce prototype 
AlM-82s for test purposes. Production 

• contracts, which could be substantial, 
then would go to the company with 
the best weapon, provided the pro­
gram continues to win •approval. 

his "fly-off" contracting approach 
is in line with current DoD policy that 
requires resolution of a new weapon 
system's major technical problem be­
fore large sums of money are com­
mitted. In the past, several project 
required expen ive modification after 
large-scale production had begun. 

* Man's flights to the moon have run 
so smoothly thus far that they evoke 
comparison with the recent ·olar 
eclip e: lt would be surprising if things 
didn't go as predicted. 

Hopefully there will be no un­
pleasant urprises to complicate the 
upcoming Apollo-13 mi sion, the thjrcl 
lunar landing, scheduled to take place 
April 15. Plans call for the lunar-land­
ing craft Aquarius, manned by Astro­
nauts James Lovell and Fred H<1ise. 
to set down in the hilly region known 
as the Fra Mauro formation. Astro­
naut Thomas Mattingly is to remain 
on station in the orbiting command 
vehicle. 

mong other chores al Fra Mauro, 
Lovell and Haise will drill as deep as 
ten feet into the moon's crust to 
acquire lunar samples. 

Biotest have uncovered no forms 
of life in lunar material in. pected pre­
viously, but because of the depth of 
Apollo-l3 's drilling, the National 
Academy of Sciences has recommend­
ed that quarantine procedures, which 
were to end witb Apollo-12, be con­
tinued for Lovell Hai e, and Matting­
ly when they 1·eturn to eartb-ju t to 
be on the safe side. 

* Japan became the fourth nation to 
lnunch an earth satellite when a 21,-
000-pound Lambda-4S rocket orbited 
a tw.enty-five-pound radio beacon ear­
lier this year. Success came after the 
failure of four previou • Lambda-4S 
launch attempts. 

A more sophi ticated 170-pound 
scientific satellite is being read ied for 
launch by an 88,000-pound Mu-4S 
rocket which is in the Minuteman I 
lCBM class. 

The Lambda and the Mu have been 
in development .for about five years 
on an extremely limited budget; total 
Japanese expenditures on rocket ve­
hicle research, development, and pro­
duction are e. ti mated at less than $25 
million in the last decade, when more 
than twenty-five configurations of 
solid- and liquid-fuel engines and flight 
vehicle were built. They ranged from 
sounding rockets weighing a few kilo­
grams, to the first tage of the Mu-4S 
-the M-10 solid-fuel motor, which de­
livers nearly 100,000 pounds of thrust. 

The Japanese space program hus 
speeded up in recent year however. 

(Continued on following page) 
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The budget is about $28 million for 
the current fiscal year and is due to 
climb above $35 milJion ne, t year. 
The mnjor focus of the new program 
is construction of still larger rockets 
which would make Japan the Lhird 
space power behind the US and 
USSR. Major project in the planning 
stage include the ·'Q'' and "N" rockets. 

TRW Inc. of Redondo Beach Calif., 
ha been awarded a, $1 million con­
tract by Japan's newly formed a­
tional Space Development Agency 
(NASDA) an organization • et up to 
consolidate Japan's spli.ntered space 
effort. TRW is working clo eJy with 
Mitsubishi under a new Japanese/ US 
technical. exchange 11greement bei ng 
monitored by the U State Depart-
ment, DoD, and SA. • 

According to one official , the in.tent 
j Lo assi t Japan in developing effi­
c-ient space-launch vehicles and accu­
rate guidance systems, without open­
ing the door completely to US tech­
nology. 

TRW will handle initial ·y tem en­
gineering and integration ta ·ks on the 
' Q" rocket, which will have fir t-stage 
tbrust of nearly 250,000 pound , the 
first Japanese rocket with an inertial­
guidance system. The Lambda ,and 
Mu vehicles' primitive guidance sy, -
tem precl'uded their use for military 
purposes. If the new family of Jap­
anese vehicles is lo be commercial ly 
attractive, however, clccurate up-to­
datc guidance system are mandatory 
ond U know:-how will be applied. 

Japan became the fourth 
nation to 01·hit a · satellite 

when its Lambda-4S rocket 
roared ·aloft bearing an 

"Ohsumi" radio beacon. 
The shot followed the 

failure of four earlie1· tries. 
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Jnpan has bcefod up its 
s1,ncc budget under the 

stinnilus of uch votential 
applications as comsats. 

- ff i<lC' World J1 hotos 

Preliminary plans call for the "N" 
rocket to have nearly one million 
pounds of thrust in the first stage. It 
is to be ready for flight in 1974, short­
ly after the "Q" rocket. 

The Japanese predict a large mar­
ket for communications satellites in 
Asia and in this regard have high 
hopes for their "Q" and "N" rockets. 

* The deeper that science digs into 
laser technology, the richer tpe poten­
tial harvest it uncovers. New applica­
tions, theoretical and practical, are 
regularly being found . 

In Seattle, scientist · at the Boeing 
Scientific Research Laboratories, work­
ing with personnel from the Univer­
sity of Washington's Department of 
Aeronautics and Astronautics, have 
successfully used a laser to cut holes 
in lab-made fog. It seems that when 
the laser beam passes through the fog, 
it deposits energy on the fog's mois­
ture droplets; this energy becomes 
heat, which eliminates the fog by 
evaporation. 

This phenomenon suggests that a 
future and presumably fairly large­
scale application might be po ible in 
clc;aring awny natural fog that plagues 
commercial -airports, military airfields, 
and other outside areas of activity. 

Of course, a power source capable 
of developing a laser strong enough 
to produce minimum runway clear­
ance at an airport would have to be 
tremendous and is probably years in 

the future, say researchers. In theory, 
such a laser would punch narrow cor­
ridors in a fog bank shrouding an air­
port, allowing aircraft to· make fog­
free landings. 

In term of power, scientists estimate 
the requirement at one million watt , 
compared to the trongest known 
la er, which ha a power source of 
about 9,000 watts. The fog-destroying 
laser expanded as it would be to en­
compass a wide area, ' houldn't prove 
dangerous to people in aircraft or 
others on the ground. 

Con idering the growing cost in 
both military ecurily and commercial 
airliner operation , any breakthrough 
it1 rag-dispersal techniques i encour­
aging, no matter how theoretical. 

* NASA and the Air Force have es-
tablished an eight-man committee to 
oversee Lhe joint development of an 
ean h-to-space-orbit shullle, a project . 
officially known as the Space ran -
portation y ' tem (STS). 

According to the agreement, the 
commi ttee's purpose i to make ure 
that the propo ed space-transport sys­
tem will be of maximum use to both 
the- Defen e Department and NA A. 
To thi end, it will conduct a continu­
ing review of the project a develop­
ment goes along, making recommen­
dations regarding various aspects of 
the program, such as objectives and 
interagency relations. 

With last year' cancellation of 
plan for a Manned Orbiting Labora­
tory, STS is the Air Force' only on­
going manned pace project although 
U AF i. highly active in uch other 
space venture a the u e of sen ors 
for specialized missions and satellite 
communication . 

The new committee, to be c -
chaired by NASA Associate Admin- . 
istrator for Manned Space Plight Date 
Myer and A ·si ·tant Air Force ec­
retnry for R&D Grant L. Hansen. will 
al 'o include three NASA and three 
Air Force representatives. 

* NASA is working on another pro-
ject that could produce ubstantial 
economic returns in the future. 

Scientist at NA A' Goddard 
Space Flight Center, Greenbelt, Md .. 
plan to place aboard their Nimbus-B 
sateHite, scheduled for launch late in 
1971 , electronic equipment that will 
help map from orbit Lhe earth's min­
eral resources. 

The gear, called a High-Resolution 
Surface-Composition Mapping Radi-
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ometer, will determine surface compo­
sition by measuring residual infrared 
radiation - heat absorbed from the 
sun by mineral deposits during day­
light hours. 

Nimbus-E will operate in a pole-to­
pole orbit at a normal altitude of 
about 700 miles. Data collected by the 
radiometer system, 10 be built by 
ITI's Aerospace/Optical Divi ion, 
Fort Wayne, fod., under $1.1 million 
contract to NASA, will be telemetered 
to earth for analysis. 

* Economic relief seems in the cards 
for the nation's financially strapped 
airports. But the help is coming the 
painful , ay-through higher airport­
user taxes. 

In legislation receiving final atten­
tion in Congre s, overseas flights 
would cost an addilionnl $3 a seal in 
tax, and tax on domestic tickets would 
rise from three percent to eight per­
cent. The bill's approach is to tax air­
port users-airlines, passengers, and 
private aviation-in much the same 
manner that users of the nation's high­
ways are taxed to pay for them. 

Congress hopes that Lhe overall 
cheme will help provide an airport/ 

nirways improvement fund of $ 15.6 
billion the major part of the co t of a 
planned ten-year renovation and ex­
pansion program. General tax reve­
nues from local. or state autho.rities 
would pay the rest. 

Attached to the bill passed by the 
Senate was an amendment that makes 
tlle effects on the urrounding en­
vironment a major factor in selecting 
airport sites. 

* Air Chief Marshal Lord Dowding 
architect of the RAF victory in the 
Battle of Britain died at hi home in 
Tunbridge Wells, Kent, in mid-Feb­
ruary. He was 87. 

When the epic air battle bega.n in 
the summer of 1940, it seemed a if 
Lord Dowding had ·pent a large part 
of his life preparing himself - and 
England-for it. He was instrumental 
in developing tbe Hurricanes and Spit­
fire · that won the victory. His many 
other innovation included the radar 
net that vectored those planes to their 
Luftwaffe targets. 

But Lord Dowding's battles were 
not confined to the enemy air force. 
During his tenure as chief of the 
Fighter Command, his own air arm 
and the Air Ministry itself ·were rife 
with intense personality conflicts and 
infighting. 

In November, 1940, Lord Dowding 
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-\Yitle \Yorld l'holns 

P1·opcllcr-ddv •n T-28s of tho Laotian Air Fore 1·c • •h-c n w I.tomb lone.I· nftcr 
condu ting ah•fl tt· ik s against enemy forces in ontrol of Lao ' s ll·ntcgfoally 
itunt ccl Plain of Jars. ~ idcspN, d cont,·o\'Cl"SY was kickt:cl nJl when it wus 

rcvcnlcd that, hesid the u c of ' airpowcr in 1110 Laos conflict, Amc1·ic:1ns 
we,·e apparently also engaged in the gronml fighting. 'ot·lh ictnnmc ' IJ•oops 
have long used Laos as a se1niprotect d infihn,tion 1·outc to outb Vietnam. 

was abruptly dismi ·ed from his po t. 
It wasn't unril Inst year Lh at Lord 

Dowding was afforded wide-scale pub­
lic recognition for his part .in a tllrn­
ing point in British hi tory. 

He i ·ucceeded by bis only on, 
Wing Commander Derek Hugh Dowel­
ing. 

* NE'WS OTES - A distinguished 
"member of the student body" of the 
Uujvcrs.ity of Southern California 
early this year completed the academic 
requirem'ents for his master's degree 
upon delivery o.f a lecture entitled, 
"Lunar Landing: Techniques and Pro­
cedures.' The student: Astronaut eil 
A. Armstrong. 
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The Air Force will keep its F-111s 
grounded for three to six months 
wh.ile they are put through a te fing 
program more intcn ive than any y t 
devised. USAF scientists recom­
mended this following an investiga­
tion of the F-111 crash near Las 
Vegas, Nev., in December, which 
killed two men and brought about the 
current grounding of the F-111 fleet. 

USAF has tentatively reopened 
Zaragoza AB, in Spain pending ne­
gotiation with the Span ish govern­
ment. The base, to be jointly operated 
with pain, will perform the train­
ing mission previously conducted by 
Wheelus AB, Libya, which i clo ·ing 
at the request of Libya's revolutionary 
government.-EN0 
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A proven idea 
that gets better 
with the times. 

n five years of service the F-5 has become the most 
1,1idely-used high performance aircraft in the Free World 
- on duty with 15 nations. It is the supersonic backbone 
)fair forces in six Asian countries. 

Day after day, it serves these highly capable air forces 
ts an air superiority fighter, as a fighter-bomber, as an 
nterceptor, as a recon ­
iaisance aircraft. 

The mission of the F-5 • 
Ias been to perform these 
3.sks effectively and to 
lo it with a minimum of 
1en, money and mate­
ials. This is a vital mis­
ion in today's world, 
1hen the real measure of 

a nation's strength is the effectiveness with which it can 
use its resources. 

A newer version of the aircraft carries this principle for­
ward Into another decade. Known as the F-5-21, it has 
been underway tor over a year. Its more powerful engines 
have been tested since March 1969, and it brings to­
gether many aerodynamic improvements in service on 
other F-5 versions. The net result: Significantly greater 
performance and maneuverability. 

Fully compatible with F-5's now in operation, this new 
fighter can be put into service quickly and efficiently. It 
can be a key factor in helping Free World nations main­
tain independent strength on into the future. 

NORTHROP 



LETTER FROM EUROPE 

Good Progress on Europe's MRCA 

MRCA (Mu lti-Role Combat Aircraft), Europe' tri­
nalion $600 million nircrnft project. is orging ahend. In 
mid-1969, Germa11y, Britain, and Italy decided to combine 
their financial and engineering cap, bi lities to produce a 
comb.it aircraft to be the ma instay of the three nation ' 
air forces ia the late l 970s and throughout the I 980s. 

The formidable numagem.ent problems involved in such 
a large- cale international venture nece silated the form<1-
tion of a special company to coord inate and manage the 
projecl and oversee finances. Thi combine becnme opera­
tiona l last year under the name Panavia. 

The three nations participate financially in Panavia pro­
portionally to the totnl number of MRCAs to be bought 
by each nation's air force. The project far beyond the 
.financial capacity of the involved compMies, has to be 
largely government-financed. Among the part icipating com­
pa nies, Messer ·dunitt-Bolkow-Blohm (MBB) of Germany 
has a 48.4 percent hare of the airframe workload British 
Aircraft Corp. BAC) 37 .2. percent, and Fiat of Italy 14.4 
percent. 
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The Anglo-German-Italian 
c01nbine known as Pauavia 

is developing the Muhi­
Role Combat Aircraf t 

(MRCA ) , shown 
h ere in flight as 

depicted by an artist's 
conception. Common 

requfrem ents of the three 
nations are simplici ty 
of design and STOL 

capability, 

By Stefan Geisenheyner 
AIR FORCE/ SPACE DIGEST EDITOR FOR EUROPE 

A similar system was devised for the development 
and construction of the aircraft's engines. Late last year 
Panavia decided to equip the MRCA with the advanced 
Rolls-Royce RB.199 three-spool turbofan, which should 
be available toward the end of 1973. Three lirms, R II -
Royce, Motoren & Turbinen Union of Germany, and Fiat 
will share in engine production on the same percentage 
basis applied to airframe construction. Excluding possible 
export orders, a total production. run of at lea t 3 000 
engines is expected. 

Both inglc-seat and two-seat version of the MRCA 
are to be built. Present foreca, ts ugge I that Germany 
will require a total of about 600 two- eater fighter-bombers 
and single-seat close-support fighter ·. The RAF i ched­
uled to receive 385 two-seat, low-level trike aircraft and 
some Lrainers. Italy will need al lea t 200 air- ·uperiority 
fighters . 

This list demonstrates the MRCA venture's basic prob­
lem. Each nation wants the aircraft for a different role, 
requiring radically different performance parameters. The 
only common requirements are STOL capability and sim­
plicity. The de igners were hard pressed to satisfy the mili-

Artist's conception 
shows MRCA in STOL 
takeoff mode, Produc­
tion i.'csponsihilities a re 
divided among the 
three countries devel­
oping the craft, Al­
though target cost per 
copy is about $3 
million, it may go up 
to $5 million. 
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tary planners of lhe three air .forces, but this difficulty 
bas largely been overcome. The project-definition phase 
ended in February, two months ahead of schedule, and 
the plans are being scrutinized by the future u ers. If the 
proposed aircraft meets its design requirements, a develop­
ment program involving thirteen aircraft is expected to be 
launched later this year. 

The twin-engine MRCA will incorporate a variable­
geometry wing and feature short takeoff and Junding capa­
bility. Design is still largely classified, and Panavia spokes­
men will say only that the aircraft will not resemble 
USAF's F-111 layout a11d will be much smaller and less 
sophisticated. It will be equipped with "tailerons" and have 
full-span flaps and slats. 

Strn an enigma is the aircraft's final price. Spokesmen 
decline to quote a concrete ·figure. Gen. Johnnnes Stein­
hoff:, CinC Luftwaffe, explai.oeu recently to this writer that 
it is impossible at such an early date to arrive at a price 
when even the development work on Lhe aircraft bas not 
been concluded. 

The target price, however, at the moment is set at $3 
million per aircraft, to which can be added at lea t $1 
mi.llio11 for ground equipment, spares, development costs, 
and training. It is a safe gue s that eventually the MRCA 
system will co t about $5 million per combat-ready air­
craft. Pauavia is responsible for preventing any price esca­
lation beyond unavoidable increases fostered by the con­
stantly rising European cost of living. 

Of particular interest is the division of production 
among the participating countries. Fiat and its subcon­
tractors are to design and build the aircraft's wings and 
also develop a modified fuel system specified by Britain's 
RAF for its MRCAs. The RAF version will carry fuel in 
its wings while the German and Italian aircraft will not. 
This is due to the RAF's requirement for long combat 
range which is not needed by the other air forces. Another 
Fiat responsibility will be to design tbe basic fuel system 
and avionics of the air-superiority fighter. Two of the devel­
opmental single-seaters will be assembled in Italy. 

Germany's MBB will design and build the front fuselage 
of the single-seaters and such subsystems as the nose­
wheel gear. In addition, the firm is responsible for the cen­
ter fuselage, the swingwing pivot, all flight controls, some 
avionics, and the main undercarriage. Five single-seaters 
of the development program are scheduled for assembly in 
Germany. 

BAC's share of the project will cover construction of 
the two-seater's nose fu elage and the rear fuselages of all 
aircraft, t.be tailerons, plus fin and rudder. Practieally all 
of the aircraft's "plumbing," air conditioning, hydraulics, 
electrical system, ejection seats, and secondary power sup­
plies will be produced in Britain. BAC is scheduled to 
assemble all six two-sealers to be built in the development 
phase. 

The external weapon-stores carriers, the armament, avi­
onics, and other equipment will be divided among the 
industries of the three natiom: according to their capabil­
ity and know-how. The initial assembly program is indica­
tive of how and where the aircraft will be built once mass 
production gets under way. Before that point is reached, 
however, the MRCA program will almost certainly have 
to weather some rough storms. 

In particular, its future political aspects are not en­
couraging. The governments of the three participating na­
tions are short of money. Each will probably face serious 
social unrest during the 1970s. Much of the available 
finances is earmarked for programs designed to create 
internal stability, leaving Jess money than ever before for 
defense purposes. Al o any significant cost increase in the 
MRCA program may force its cancellation. 

In any event, a new combat aircraft for the mid-1970s 
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is considered by many as a necessity if Lhe three partici­
pating nations are Lo tave off ob olescence of their respec­
tive air forces. While the RAF is not seriously pressed for 
new equipment the present aircraft of the GAF and IAF 
will have reached the limit of their operational life in 
1975-77. Devetopmenl of MRCA i con idered vital if a 
deterrent posture is to be maintained. 

On the plus side, however, is indu try' strong interest 
in the MRCA program which is viewed as a potential 
cataly t for future joint civilian and military ventures. Ad­
ditionally, the lRCA could well become a major export 
item iuce its intrinsic design flexibility would lend itself 
Lo any modern air force requirement. 

Despite pro ·pective political and financial problems the 
MRCA program has an excellent chance of success. 
Pfrnavia's chairman, Mr. A. reenwood , of BAC, ex­
plained recently: ''We are confident now that thi aircraft 
will most ably meet the requirements of these [lluee] air 
forces in ils variou role . There ha been no compromi e 
on its capabilities nor any sign of any unexpected cost 
increa e. We have reached some very important milestones 

The BAC/Breguet Jagunr stdke-troiom· progrnm is p1·0-
ccecling. TJii is the Jogmn· .06 ,•e1· ion 011 the runwoy. 
lL cin·rics o 264-gullon fuel tonk ond is armed with hvo 
30-111m c0Jmo1i. The nit·crnft' llcsihl design fit it for n 
vm·icly of 011c1·n1.ions: 111 up1J01•t, r ce, n1td trnining ta kll. 

[in its development]. By any tandards this constitutes a 
very considerable achievement in European collaboration. 
Let no one say [that] we in Europe cannot get thing done 
quickly. The program i on time, even ahead of schedule, 
and results look extremely promising." 

New Addition to Fan Jet Falcon Line 

One of the most succe: sful executive jets in service to­
day is Avions Marcel Da sault's Fan Jct Falcon or Mys­
tere 20 a it i known out ide the Americas. The French 
firm's M ystere 20 originated as a private venture in Janu­
ary 1962, and incorporated the considerable experience 
gained in constrncpon of the Mystere series fighter-bomb­
ers, forerunners of the famou ' Mirage III. The Mystere 
i still a ha ic component of the French and Israeli Air 
Forces. 

he Mystere 20 is a twin-jet executive transport seating 
eight to ten passengers in its standard configuration. In 
addition to a crew of lwo, it can carry up to fourteen 
passengers in a high-den ity ver ion. The aircra[t flew for 
the .first time in May 1963 and initially was powered by 
two Pratt & Whitney JTl 2A-8 engines. 

These engiJ1es were replaced in all sub equent models 
(Continued 011 /o/lowi11g 1wge) 
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Dassault's Mystere 20, the Fan 
Jet Falcon, shown at right, now 

has a junior partne1·, the 
Mini Jet (see text), which is 

smaller than the Fan Jet Falcon 
but which incorporates aero­

dynamic improvements that give 
it better performance and allow 

operations at airports with 
marginal conditions. 

with General Electric CF700-2 turbofan , which con id­
erably upgraded the aircraft's overall performance. Cuui ·­
ing at 466 mph at 40,000 feet. i.t range is 2 175 nautical 
miles with a reserve of forty-five minutes of flying time. 
Payload over this distance is 1,600 pounds. The My tere 
20 has chalked up two international speed records. 

Shortly after the Mystere 20's first flight in 1963, Pan 
American World Ai.rways became sales and service agent 
for the aircraft in North and South America. Pan Am 
placed an initial order for forty aircraft and Opled for 120 
more. Pan Am also rechristened the aircraft the Fan Jet 
Falcon. 

In the past seven years 270 of the aircraft have been 
sold by Dassault and Pan Am and Dassault presently 
holds options for an additional I 06. Pan Am's sales effort 
alone accounted for 205 firm orders and 1 05 options. 

Dassault maintains an extensive sel'vice _network for 
maintenance support at practically all important airports 
in the Western world. Several air forces fly the Fan Jet 
Falcon a a trainer and VIP tran port, and some airlines 
u e it as a navigation trainer. 

Since the formula fo.r the aircrrift was obviously suc­
cessful, Dassault decided in the late 1960s to design and 
produce a caled-down and aerodynamica lly retitled ver­
sion of the Fan Jel Falcon, hoping to open hitherto un­
tapped markets. The new aircraft is aimed at customers 
for whom the Fan Jet Falcon was too big and for whom 
its dependence on concrete runways precluded its use at 
airports off:eri'ng marginal operaUng conditions. 

The new aircraft, named Mystere 10 and officially 
known as the F.tlcon 10, quickly acquired the catchy nick­
name "Mini Falcon." The exterior of the Falcon IO is quite 
similar to that of ils predece sor, with aerodynamic design 
remaining largely the same except for its reduced size. 

The new aircraft's advanced engines landing gear, and 
other equipment give the mailer aircraft much better per­
formance than the Fnn Jet Falcon. The Mini Falcon is 
not designed to replace the older model which, in its pres­
ent form, will continue to be u eful, efficient and attractive 
to many customers requiring a medium-size business jet. 

The twin-jet Mini Falcon is d~ igned to carry four 
passengers and a crew of two. A high-density model seating 
seven passenger · is also available. The Mini Falcon i to 
have a maximum range between 2, I 00 and 2 800 nautical 
miles. Its maximum speed nt altilude will be 559 mph. 

Depending 011. customer preference the Mini Falcon cao 
be equipped with three different types of jet engine: the 
SN ECM A/Turbomeca- Larzac tu rbofan of 2 200 pounds 
of thrust; the Garrett TFW 731-2 advanced turbofan; or 
the General E lectric J610-9 (the last two in the 2,500- to 
3,000-pouod-thrust class). Initial production models pre-
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sumably will use the General Electric engine since the 
two other powerplant designs are still in final development. 

The aircraft is fitted with very sophisticated high-lift 
devices consisting of double-slotted flaps and leading-edge 
slats. A parachute brake for emergency or short-field use 
is standard equipment. The landing gear and low-pressure 
tiJ'es allow takeoff and landing on hard, grass strips and 
other semisolid runways. Estimated takeoff di tance de­
pends on engine type and varies between 4,400 and 4,900 
feet. • 

First flight of the Mini Falcon is scheduled for Septem­
ber of this year, and first production aircraft are to be 
delivered in the fall of 1972. The program was given con­
siderable impetus by Pan Am's decision to order forty 
Mini Falcons and place an option for an additional 120. 
This contract, signed in January 1970, indicates the air­
craft's good prospects in the business-jet market. 

·Dassault presently is studying another advanced execu­
tive-jet design, tentatively de ignated My tcre 30. It would 
be considerably larger than the Fan Jet Falcon and would 
cater to customers needing very long-range, large-capacity 
jets. Should this project become a reality, A vions Marcel 
Dassault could offer three types of business jets, · designed 
or adaptable for a variety of purposes in this swiftly 
expanding market- END 

Iui1inl 111·oductio11 model of tho Mini Fnlcou will t>robnbly 
b powered by General Elcctric's CJ610-9 ngino how11 
11bov . Two other propulsion system -th E MA/Tw·ho, 
mccn Lnr~nc 1urb0Co11 nnd the Garrell 'fFW 731-2 ndvnnccd 
turbofau-nrc nlso expected to be a,•nilnblc to custom r 
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Space-Shuttle Theoretics 

Prospective prime· system confractors and their team 
members have undertaken extensive analysi • i11 prepara­
tion (or the National Aeronautics and Space Admini tra­
tion 's projected orbital shuttle-lhc space agency's big, 
hopeful effort to initiate low-cost space transportation. 

Highlight of one conceptual approach-by McDoonelT 
Douglas Astronautics Co.-were pre ented by W. E. 
Mosley, the company's Eastern Division (St. Louis) 
Launch Operation's Director, at the recent American 
Insti tute of Aeronautics and Astronautics' Lmmcb Opent­
tions Meeting at Cocoa Beach, Fla. 

The logic of applying airline maintenance and opera­
tions techniques to fut ure pace-shuttle operations is 
underscored by the inclusion on the McDonnell Douglas 
team of Pan American Airway ·, which would con­
tribute such support as airline maintenance, logistics, and 
crew selection and training. McDonnell Douglas will be 
one of at least four primes (along with Boeing Co., North 
American Rockwell Corp. and Grumman Aircraft Engi­
neering Corp.) to compete for the shuttle task. 

McDonnell Dougla ' concept incorporates the booster 
and orbiler ( huttle) in a "piggyback' arrangement, with 
the booster acting as the launch vehicle, which would al o 
accelerate the shuttle to taging at an altitude of about 
200,000 feet, where the shutlle's propulsion system would 
inject it into an initial elliptical earlh-orbit of forty-five 
by l 00 nautical miles. 

Additional orbital burns would circularize the orbit at 
100 nautical miles and be followed by a transfer trajectory 
to a 270-nautical-mile orbital altitude for rendezvous and 
docking with the space station. 

Meanwhile, the booster would have decelerated and re­
turned at subsonic speeds to the centralized-operations 

RENDEZVOUS & DOCK 

By Irving Stone 
WEST COAST EDITOR, AIR FORCE/SPACE DIGEST 

landing strip, with turbofan engines powering the return 
flight and controlled landing. 

The huttlc could remaiu at the space sta tion for one 
week to discharge and take on cargo · and personnel. After 
communicating with the prime landing site for weather in­
formation and to coordinate its return, the shuttle would 
deorbit using its ascent propulsion system,. Residual 
hydrogen, as a monopropellant, would provide the required 
stabilization for attitude and rate control. Atmospheric 
entry would be at a sixty-degree angle of attack, utilizing 
the shuttle's bottom surface as a heat shield. Upon reach­
ing 40,000 feet, the shullle's turbofan engines would power 
the return and fonding. 

Because entry temperature may reach 3,000 degrees 
Fahrenheit, and considering the brevity of the subsonic 
cruise, the huttle would have tored significant heat in 
its thermal structure. On landing, caution may have to be 
exercised in removing crew passenger , and cargo; cooling 
by water spray might expedite and simplify !hi problem, 
Mr. Mosley declare . 

Simplified Launch Activities 

The logistics required to sustain a space station place 
a heavy burden on the system's flight operations, since 
fifty to 150 launches per year may be required; hence, 
current concepts of space-vehicle prelaunch operations 
are in need of overhaul, Mr. Mosley says. The present 
method of scrutinizing vast amounts of data on displays 
and recording devices to allow subsystem specialist al 
mis ion control to determine the pace vehicle's condition 
is prol1ibiiive in view of the proposed ten-year operational 
life of the space-shuttle system, he underscores. Space­
shullle performance must be evttluated essentially at the 

( Continued 011 following page) 

SPAC~N --- ---­
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WITH SPACE STATION (270 N.M.) 
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McDonnell Douglas' 
concept of space­
shuttle mission plans 
staging at an altitude 
of about 200,000 feet. 
Two 01·hit changes 
are involved-to 
circulm•ize at 100 
nautical miles, and to 
achieve a 270-nautical­
mile altitude to dock 
with the space station. 
Both booster and 
orhite1· (shuttle) would 
employ turbofan power 
for contt·olled landing, 
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IGN WT• .978 M LB 
LOG WT= .259 M LB-

MAX WT=.765 M LB 
MAX LOG WT= .636 M LB 

LAUNCH WT= 3.734 M LB 

t6N WT=2.756 M LB 
LOG WT= .37SM LB 

i-------- 247 FT-------.... 

The Lo I heed Corp.'s co ncept f 11 , e ,.pacc-s'huttl c s • ·10 111 
i bown in compni•iso11 with 1h ·om111my's '-SA trunsporl. 
'l'h lioostc1· (lowo1· tng •) woul,1 be npproxima1ely the 
. nm<: I •nglh 11 • the -SA. ln ·ompnl'i on with the uircrofl s 

sy tern level rnther th:111 by performing cxten ive functional 
comp nent-level testing externally n i done today. 

Each succeeding generation of manned spacecraft has 
become more complex, and support manpower has in­
creased accordingly, Mr. Mosley points out. The activity 
involved in the one to three launches per week necessary 
to support a space station must be implifled, he declares, 
and, additionally, the exten ive overtime and "forced draft" 
atmosphere of today's Saturn/ Apollo lau.nche are com­
pletely unacceptable for the future shuttle sy tem he 
believes. 

Current launch-operation costs are estimated at thirty­
five percent of a vehicle's total cost, Mr. Mosley points 
out. It appears, he says, that huttle maintenance and 
oper«tion costs per flight could be slashed to approxi­
mately one percent of vehicle cost. Even with this sig­
nificant economic improvement, the effects of vehicle reuse 
and high launch rates cast a different light on the subject. 
Basect on twenty flights per vehicle each year for ten 
years, the maintenance and operation costs go up to 
200 percent of a vehicle's total cost. 

Airline-Shuttle Transfusion 

In the McDonnell Douglas concept, shuttle-pilot pro­
ficiency would be emphasized, rather than the super­
capabilities required of astronaut's. Prime crew duties 
would be to determine whether or not a vehicle was ready 
for flight, perform the mis ion including cargo transfer, 
and return to earth. Scientific experimentation and other 
space-station tasks would be conducted on n system­
specialist basis Mr . .Mosley ay . 

Mr. Mosley believes that valuable training can be 
attait1ed by having operational pilots participate in the 
flight-test program. This also would allow early evalua­
tion of the man and machine to improve the combination. 
Simulated rendezvous and docking would be much like that 
training required in the Gemini and Apollo programs. 
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Ink off wcigh1 1 howcvct·, 1h "'eight of th boo tcr will he 
11m ·h gr •nlcr Ill blo to_lT l,cr.nu,5 of the c.no rmot 11un nt il~· 
of fu •I r ,11uircd fo1· th e 11111n hing. Lockhc ·cl i tc11111 ·cl 
with Oo.-ing Co. in the s p:1cc-shu1tlc y 1cm co11111ctitfo11 . 

However, transfer of the cargo module between the orb:itcr 
and the space station and return of orbit data equ ipment, 
an I pa sengers are new techniques that require appropriate 
training and imulation to develop pi lot proficient..-y, Mr. 
Mosley dee.Jares. 

In the overall view, development of a space-shuttle 
sy tem in the mid- I 970s i attainable. Mr. Mosley be­
lieves without relinquishing the high standards of safety 
and ystem-perfonnance excellence of the current manned 
pace program . Thi could be brought about mo t effec­

tively with reusable vehicles commercial airline techniques, 
on-board checkout, centralized gro1111d operations, simpli­
fied des(gn and operation, and pilots instead of astronauts. 

Mr. Mosley theorizes that, a this revolutionary ap­
proach to space-vehicle operation pr gresses any mi hap 
would be measured against current spacecraft practice , 
lt also will be difficult , he ay , for tho e who have 
monitored and evaluated system performance to admit that 
a shuttle flight crew can do the job a proficienlly. But 
the fact i . he say that commercial airliners fly without 
the benefit of any " ystem expert's" having a es ed Lhe 
aircraft' flightworthi.ness. In thi in lance, the plane's 
crew has performed thn.t function. 

Space-shuttle personnel (both customer and contractor) 
must be reeducated to take full advantage of airline 
technique , Mr. Mosley declares. Present space program. 
allow for essentially no discrepancies in the vehicle at 
launch time. On the other hand , a commercial airliner 
crew, headed by its captain, frequently undertakes a 
flight without demanding that the aircraft be letter-perfect, 
Mr. Mosley points out. This i safe and practical partly 
becau e it is common practice to overdesign ome sub-
ystem in order to reduce expen ive downtime. Further, 

in spite of aircraft-component fai lures commercial pilot 
are aware of which flights can be made, with the fu ll 
·tpprovnl of airli ne flight operations offices and the Federal 
Aviation Administration, Mr. Mosley says. 

"A great challenge lies in devoting our energies and 
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technical talent to developing and operating a space-
huttle y tern rthat] performs with the regularity and 

safety of a commercial airline. This innovative approach 
will be the economic savior of our spa e-exploration pro­
gram . Maintaining a low earth-orbiting space tation for 
. . . cicntific and engineering endeavors is enhanced by 
enabli ng (the) station to act a · a taging area for vehicles 
on planetary miss.ions," Mr. Mosley declares. The expense 
of the e activities would be completely prohibit ive, he 
add if pre ent methods were applied to any future 
pace- huttle y tern. 

USAF Experiments Support 

The pace xperiment upport Program ( ESP) a 
continuing DoD project, i providing an economical outlet 
for exploratory, technologica l and engineering investiga­
tions in a broad pcclrum of aero pace applications that 
could lead to the development or future pace system 
and sub ystem . 

Agcncie • ),aving received ESP' ervices incl ude the 
Air Force, Army, Navy, Defeo e Atomic Support Agency 
(DA A), and the Advanced Research Project Agency 
(ARPA). A line item in the federal budget ESP has 
been funded thr ugh Hq. USA n Project 4625 under 
USAF' ystems ommand, for 16 million in Fiscal 1970 
allocated to tudies long-lead-time items, and boo ter 
acquisition. 

P activitie al o include lcnmch of operational 
atellite •• validation of ub ystem performance in the 

engineering-development stage; research to obtain environ­
mental knowledge fo r applicat:ion to future aerospace 
sy terns and sub ystem ; u e of research . atellitcs for 
the acqui ition of pure cientific data; and the inclu ion 
of intere tecl organization ' piggyback payloa I on pro­
grammed vehicle . 

ORBITER 

CRUISE TURBOFANS (4) 

Specifically, SESP is re ponsible for spacecraft ( at­
ellite) de ign sy tern engineering of pacecraft payload , 
and integration of spacecraft and boo ter. Hq. USAF 
undertakes executive management of SESP, while actual 
"hou ekeeping" management i performed by U AF's 
Space and Mis ile Sy terns Organization ( AM 0 ), and 
ystem. engineering and technica l 'direction functions are 

performed by the nonprofi t Aero pace orp. 
S P' chedulc and ta k for the next three year 

follow: 
• light 72-2. (Usually the first two numeral in ucb 

designation indicate the year, and the third numeral the 
P flight in that year.) Launch of thi payload with n 

itan H I b oster is scheduled f r the fall of 1972 from 
the a tern Test Range in Fl rida. he payload will be 
the Lincoln (Laboratory) Experimental Satellite 7 (L -
7) pon red by DoD. This i the ,prototype of an 
advanced communication sy ·tern for extended capacity 
nnd lifetime, used to demon tr, te multiple-beam capability 
nu ll steering and , ide-lobe control. among ther things. 
Two other Lincoln Experimental Satellite (L · S-5 and 
LES-6) are now operating in orbiL 

• Undesignated satellite, pon ored by the Office of 
av;tl Re carch (0 R), to be launched in the spring of 

l 972 fr m the astern Test Rat1ge into a 69 000-nautical­
mile equatorial orbit. Payload will include a radiation 
en or to detect X rays and particle from the un to 

accumulate data for the predicti n of olar activities. 
Thi Jaunch would be in addition to an initial SP 
launch in 1972 but no payload for the first launch bn 
yet been defined. 

• Flight 7 1-2. This i a typical example of SE P's 
econornicu l approach in integrati ng variou experiments 
into a ingle launch. Proposal to d ign and build the 
pncccraft, together , ith the integration of its experiment , 

(Continued on fallowing page) 

BOOSTER 

BODY SHAPING $ LE SWEEP 
FOR HYPERSONIC FLIGHT 

AFT IODV SHAPlltG 
FOR SUBSONIC 
FLIGHT 

BOOSTER ENGIN ES fRANSONIC 
TRIM FLAP CRUISE TURBOFANS (4 ) 

PITCH CONTROLS 
ROLL-YAW CONTROL 

COMPROMISE AIRFOIL 
(TANKS VS HIGH L/D) 

DOUBLE DELTA PLANFORM 
(BLENDED WING/BODY) 

Lockheed's p iclo l'i nl t·epL' enta tion of the boostei· a nd 
orbiter shows the m uin o p crnlio n nl fea tures of each com­
ponent of tlte con tbin 11 ,, h icle. T he booslcr and o rbi ter 
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wilJ en ·h incol'(lo rnl fo ur ruis lurbofo11 fo r the re turn 
cruis n ml lo m uk • cont ro ll ,I lnud in g po sihlc. The 01·llitcl' 
0 11 fi"'urn1ion i for both hn1 ·r o ni uncl ullsonic fli ght, 
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were submitted to SAMSO by five contractors January 20, 
with contractor selection scheduled for about April 1. 

Payload for this launch will consist of four experiments. 
One will be an Air Force Aero Propulsion Laboratory 
project, de ignated RTD-806, which involves a flexible 
olar array extending 400 inches after its deployment, 

which follows launch and orbit ach_ievement as a roll-up 
package. The array is expected t afford about J ,000 
w, us of power. Objective of the experiment is to determine 
the spacecraft lynamics a sociated with the extension and 
retraction of the array, the capability to produce the rated 
power and the operational diffe~ences between fixed and 
extendable arrays. Hughe Aircraft is the contractor for 
the solar array (see AP/ SD, Jun e 1969, page 87). 

A second experiment, designated SAMSO-002 Celestial 
IR, will function to obtain background mea ·uremem of 
the celestial sphere, u ing a methanically coole I infrared 
sensor developed by Hughes Aircraft. The experiment also 
will compare the mechanically cooled sensor with a 
cryogenic sensor used in an earlier ex_perimeot and de­
veloped by Norlb American Rocb ell 's Autonetics Div. 

A lhii-d experiment O R-001 Input-Output, will incl_ude 
a series of sensors to meastu·e the electromagnetic wave 
propagation of the ionosphere between altitudes of ixty 
and 250 kilometers (approximately thirty-seven to 165 
miles). The "Input-Output" label reflect the effects on 
the ionosphere of such external phenomena as solar 
emissions. 

The fourth experiment, NSA-101 BATSON, is a 
classified project sponsored by the National Security 
Agency, a DoD component. 

Launch will be from Vandenberg A B, Calif. into a 
nominal ninety-degree polar orbit. The potential contractor 
proposers were to suggest the use of an ascent stage 
to act as both the upper-stage booster and a long-life, 
stabilized platform, or the use of a eparable spacecraft 
acting as a long-life, stabilized platform. The ascent 
stage/spacecraft concept woold be limited to a Thorad/ 
Agena ( uprated version of the Thrust-Augmented Thor, 
with an Agena second tage) Alla / Burner H or All.is/ 
OV-1 propulsion module. The separable- pacecraft con­
cept would be limited to the u e of an Atlas/Burner IL 
launch-vehicle system. 

• 70-2. The payload for th.is experiment i now being 
defined, but must be approved by H.q. U AF. Probability 
is thal it will be Jaun.chccl no earlier than tbe spring of 
197 l from Vandenbe1:g AFB. This would cau e no conflict 
with Fli.ght 7 L-1, also to be launched from Vandenberg, 
because the latter's payload has not been defined. 

Flight 70-2 will include three experiments-another 
example of economic grouping. One experiment, for the 
Army, will be the Lincoln Laboralory Calibration Sphere, 
a highly polished forty-four-inch-diameter pa sive device 
to pre ent a standard radar cross-section of one square 
meter. Jt would be used as a calibration unit for advanced 
radar systems. 

A second experiment designated 901, is an Office of 
Aerospace Re 'earch (OAR) project to 1nca ure atmos­
pheric den ity. The sen or, an 800-pound baJ!, twenty-six 
inches in diameter, would hou e a tlu·ee-axis accelerometer. 
The density would be determined by comparing the 
drag at a low-altitude perigee with that at a high-altitude 
apogee. 

A third part of the payload will be USAF's Avionics 
Laboratory experiment A VL-802, which would include a 
two-foot-diameter solid surface used as a calibration check 
for a seven-foot-diameter "Echo-type" sphere, and two 
seven-foot-diameter wire-grid spheres having different wire 
spacing. 
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• Flight 70-l. This experiment i-s scheduled to be 
boosted into polar orbit from Vandenberg in Decembel' 
1970. Industry proposals for the test were ubmitled to 
SAMSO February 9. This will be a prime USAF experi­
ment for an environmental urvey to map the celestial 
sphere, using the North American Rockwell Autonetic 
Div.'s cryogenically cooled infrared sensor. 

Atwood Rockwell Anderson 

Lee Atwood Retires 

Aerospace pioneer J. Leland (Lee) Atwood, who 
reached hi sixly-fi[th birthday la t October, relinquished 
the tew, rd hip f NorLh American Rockwell Corp. with 
his retirement February 19 a pre iclent and chief executive 
officer, after thirty-six year wi1h North American and 
forty-two years of association with aircraft activities. 

Mr. Atwood continues a a member of the board of 
director and con ultant to the corporation. Board Chair­
man Willard F. Rockwell , Jr. , became at the same time 
NR's chief executive officer, and the company's executive 
vice president , Robert Anderson was elected pre ideot and 
chief operating officer. 

Lee Atwood's contribution to the aerospace industry, 
his ge11L1ine warmth, and pleasant per onality have gained 
him many admirers in civilian and military circles. Follow­
ing his graduation as a civil engineer in J 928, he served 
as junior airplane engineer with the Army Air Corp at 
Wright Field, Ohio. Two years later he joined Douglas 
Aircraft Co. a a de ign engineer, and in 1934 he joined 
NorLh Amedcan Aviation ( AA) as chief engineer and 
vice president. 

In l938, he was named assistnm genera] manager and in 
1941 became first vice president, going on to the NAA 
pre idency in 1948, and l.lter also becoming chairman of 
I he board. 111 1967, after the merger of AA with 
Rockwell-Standard, he a urned the presidency of NR and 
al o became its chief executive officer. 

During his long career in , erospace, Mr. Atwood worked 
hand-in-glove with the renowned J. H. (Dutch ) Kindel­
berger to diver ify the AA organization \ hich ha made 
distinct contributions in development of aircraft, pace­
craft, rocket engine:, electronics, and atomics. Kindel­
berger headed NAA until l 948 and wa chairman of the 
board when he died in 1962. 

In addition to the Apollo spacecraft, huge rocket engines 
for the aturn booster, and other critical development , 
aircraft created during Lee Atwood' tenure included the 
T-6 exan trainer, P-51 Mustang 8-25 Mitchell bomber, 
B-45 Tornado bomber, F-86 Sabrejet, F-100 St1persabre, 
T-39 Sabreliner, RA-5C Vigilante carrier-based rccon­
nai sance aircraft, X-15 hypersonic 1•e,search plane, XB-70 
Mach 3 bomber, T-2B Buckeye trainer, and OV-10 Bronco 
counterinsurgency aircraft. 

Lee Atwood and those who worked with him have made 
a distinct contribution to progress in aerospace.-END 
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Special Savings for 
AFA Members on 
pertinent paperbacks 
I Reg. price: $.75 Your price: 60¢ 

U6012 FULL CIRCLE: THE TACTICS 
OF AIR FIGHTING 1914-1 964 by 
Group Captain J. E. Johnson. 

U6026 THE DESTRUCTION OF DRES· 
DEN by David Irving. 

U6057 THE THOUSAND PLANE RAID 
by Ralph Barker. The story of 
the first massive air raid 
launched by the R.A.F. Bomber 
Command - 1046 bombers 
against the city of Cologne. 

U6067 BLACft THURSDAY by Martin 
Caidin. The epic story of the 
most savage air battle ever 
fought ... the Flying Fortress 
attack on Schweinfurt, October 
14, 1943: 

U6106 NIGHT FIGHTER by C. F. 
Rawnsley and Robert V·Jri~ht. 
The fascinating and chilling 
war, fought by lone pi lots in 
radar-equipped planes, who 
stalked their German prey in 
the high darkness. 

U6127 CURRAHEE! by Dona ld R. 
Burgett. D-Day, 1944-a young 
paratrooper's teirifying eye­
witness account of the invasion 
of Normandy in World War II. 

U6240 LIFE AND DEATH OF THE 
LUFTWAFFE by Werner Baum­
bach, Commander of the Ger­
man Bombers. 

72127 DEFEAT IN THE WEST (Rev.) 
by Milton Shulman 

01574 TWELVE O'CLOCK HIGH by 
Beirne Lay, Jr. and Sy Bartlett, 
Jr. 

01580 THE FALL OF BERLIN by 
Marsha l Vasili I. Chuikov, Su­
preme Commander of Soviet 
Land Forces. 

SCIENCE FICTION 
For the sci ence fiction aficionados­
these five excellent books by a real 
master of science fiction, Arthur · C. 
Clarke. 
01558 CHILDHOOD'S END 
01559 EXPEDITION TO EARTH 
D1560 EARTHLIGHT 
01561 REACH FOR TOMORROW 
l1562 TALES FROM WHITE HART 

~eg. price: $.95 Your price: 75¢ 
11877 THE DIVINE WIND: JAPAN'S 

SUICIDE SQUADRONS IN 
WORLD WAR II by Rikihei 
lnoguchi, Tadashi Nakajima and 
Roger Pineau. The most care­
fu I ly documented and accurate 
account of the suicide fliers, 
their lives and thoughts. 16 
pages of photographs: 

11704 "BATTLE OF BRITAIN": THE 
MAKING OF A FILM by Leonard 
Mosley. The fascinating, in­
depth story of the biggest war 
film ever made. 

01710 REACH FOR THE SKY by Paul 
Brickhill. An inspiring, mag­
nificent story of Douglas Bader, 
legless fighter pilot who led 
men to victory in the Battle of 
Britain. 

D1719 WING LEADER: FROM THE 
BATTLE OF BRITAIN TO THE 
LAST SORTIE by Group Cap­
tain J. E. Johnson, top-scoring 
ace of the R.A.F. 

01720 THE FIRST AND THE LAST by 
Adolf Galland, Germany's Com­
mander of Fighter Forces. The 
rise and fa ll of the Luftwaffe: 
1939-1945. 

D1721 SQUADRON AIRBORNE by 
Elleston Trevor. A superbly 
realistic novel of the RAF. In 
the Battle of Britain. 

Reg. price: $1.00 Your price: 79¢ 

ILLUSTRATED HISTORY OF 
WORLD WAR II SERIES • 

For the aficionado and collector of the 
history of World War II, this new paper­
back selection of origina l works offers 
the most complete and authentic 
coverage of the war. Every aspect of 
the war is covered in depth~ach se­
lection, extensively researched, is 
written by an expert. Supplementing 
the test of each of the selections are 
many photographs, maps and diagrams 
carefully selected from rich, authenfic 
sources. 
01688 TH EIR flNEST HOUR: THE 

STORY OF THE BATTLE OF 
BRITAIN, 194D by Edward 
Bishop. 

01689 D-DAY: SPEARHEAD OF IN­
VASION by R. w: Thompson. 

01691 ME-109 by Martin Caidin. The 
story of the most consistently 
great aircraft in aviation history. 

Air Force Association 
1750 Pennsylvania Avenue, N.W. 
Washington, D. C. 20006 

01740 SPITFIRE by John Vader with 
an introduction by Air Vice­
Marshal "Johnnie" Johnson. A 
superb combination of combat, 
technology, and illustration on 
THE fighter of the R.A.F. 

01739 GERMAN SECRET WEAPONS: 
BLUEPRINT FOR MARS by 
Brian Ford. The fascinating 
story of Hitler's "wonder wea­
pons". 

01868 LUFTWAFFE by Alfred Price. A 
superb description of the fliers, 
the planes, the strategy and. the 
disastrous command decisions 
of the Luftwaffe during six 
years of combat. 

Reg. price: $1.25 Your price: 99¢ 
01541 FLYING FORTS by Martin 

Caidin. The authoritative ac­
count of the B-17 Flying Fort­
ress - the most formidable 
heavy bomber of World War 11. 
32 pages of photographs. 

01897 HORRIDO! FIGHTER ACES OF 
THE LUFTWAFFE by Trevor 
Constable and Col. Raymond 
F. Toliver. The full story of the 
fighter aces of the Luftwaffe­
the great names with combat 
records and awards. Vivid, au­
thoritative, filled with personal 
detai ls and th·e excitement of 
aerial combat. 

01724 THE LUFTWAFFE WAR DIARIES 
by Cajus Bekker. A prodigious, 
exhaustive history of the Luft­
waffe in World War 11 , filled 
with combat narratives and 
based on solid research. Over 
100 rare photographs. 

01679 APPOINTMENT ON THE MOON 
by Richard S. Lewis. The full 
story of Americans in space 
f rom the Explorer l to the 
Lunar Landing- and beyond. 

Minimum Order $5:00 
4-70 

Please send the books whose numbers I have cfrcled below: 

U6012 U6240 01560 01679 01719 
U6026 U1704 01561 01688 01720 
U6057 01541 01562 01689 01721 
U6067 01558 01574 01691 01724 
U6106 01559 01580 01710 01739 
U6127 

01740 
01868 
01877 
01897 
72127 

Name ________ _________ _ _______ _ 

Address -------------------------­

City ---------------------------

State _________________ Zip Code - ------

1 enclose $ ...•• . •.....•.• , • plus 25¢ postage and handling. 



THE BULLETIN BOARD 

(AF I SD Military Affairs Editor Col. Jackson V. 
Rambeau, USAF (Ret.), is on indefinite leave of absence, 
due to illness. Until his return, this column is being edited 
by AF/SD News Editor William P. Schlitz.) 

22d Annual Arnold Air Society Conclave 

Mrs. H. H. Arnold, widow of the late Gen. H. H. 
"Hap" Arnold aad her lhree son -Col. Henry H. Arnold 
II, USA- Col. William B. Arnold, USAF; and Col. David 
L. Arnold , USAF-head a Ji t of distinguished gue t 
scheduled to attend the Arnold Air ociety's 22d Na­
tional Conclave in Anaheim, Calif., April 13-15. More 
than 2,500 AAS cadets and members of their affiliate, 
the Angel F light wiJI participate. They will reprcsei'1t 163 
colleges and universi ties from across the nation. 

A motion picture on the life of General Arnold for 
whom the Society is named, will be premiered dming the 
conclave. 

Gen. J. P. McConnell, USAF (Ret.), former Chief of 
Staff will be pre ent to accept tht: post of Honorary 
Nnlional ommandcr for the . year 1970-71. AFA's 'Presi­
dent eorge D. Hardy and Executive Director James R. 
Straubel will make formal presentations to the conclave. 
Former AFA President and now National Director How­
ard T. Markey will make his ninth appearance before the 
conclave and seventh consecutive assignment as Master 
of Ceremonies for the conclave's formal banquet on MJ.e 
evening of April 14. 

The Society's top award recipients tbis year are Gen. 
James Ferguson, Commander, AF C (H. H. Arnold 
Trophy); Sen. Henry M. Jackson (D-Wash.) (Paul T. 
Johns Trophy); Lt. ol. John R. Boyd, AFSC (Gen. Hoyt 

.S. Vandenberg Trophy); Col. (Brig. Gen. selectee) Daniel 
"Chappie" James, Jr., new Deputy As istant Secretary 
of Defense for Public Affairs (Eugene M. Zuckert 
Trophy); and Apolto-11 Astronaut Neil Armstrong, Ed­
win Aldrin, and Michael ollin (John Fitzgerald Kennedy 
Trophy). The recipient of th,;: Theodore C. Marrs Trophy 
had not been determined at this writing. 

USAF Supports AFA JOAC Recommendations 

Lt. Geri. A. J. Russell, DCS/Personnel, Hq. USAF, 
has advised that all recommendations submitted to the Air 
Force by AFA's Junior Officer Advisory Council were. 
"met with favorable consideration," and action has been 
taken to implement those items not already in effect. The 
Air Force advised that: 

• A follow-on assignment program (in conjunction with 
assignments to SEA) will be implemented at the earliest 
practicable date, consistent with the capability to reliably 
predict worldwide personnel/ manpower requirements. 

• The Limited Resource Specialty (LRS) has been 
eliminated and AF Manual 36-! I bas been changed to 
allow any officer 10 request a change in duty specialty. 
Training bas been reserved for officers who have indicated 
a desire for continued active duty. 

• Action is continuing with respect to rated officers 
requesting cross-trai ning in lieu of separation. 

• USA.F supports the basic thesis that the Air Force 
wife plays a vital role in her husband '· career decision, 
and her needs will continue to be of prime interest to 
those in the career-motivation area. 
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News and Comment 
about Air Force People ... 

• With respect to funded travel to accompany depen­
dent on consecutive intratheater tour , USAF has urged 
lhe Department of Defense, in the event this proposal 
can' t be upported on a worldwide ba is, to re trict ap­
plicability to U1e Pacific Theater and seek immediate en­
actment of legislation . 

ln response to lbe Council's recommendation that the 
Air Force schedule ·1 'ntional Junior Officer onferenci.; 
once a year in conjunction with A ·A's National Conven­
tion, AF officials advise that the U AF welcomes pro­
grams of thi 11ature and that scheduling of the next 
conference remains for mulual U AF/ AFA determina­
tion of requirements. onsideration al will be given to 
conducting a National Noncommissioned O.tlic •r Confer­
ence in alternate years. 

New Reserve Personnel Center Chief 

USAF's Air Reserve Personnel enter, Denver, olo. 
has both a new commander and a new vice commander 
following retirement of ol. Leland A. Walker, Jr. , • om 
mander, and his Vice ommand r ol. homas W. Ab 
bott. Both retired after thirty years of e rvice. 

Tbe Centers new chief i ol. Benjamin . Catlin 111 
with twenty-eight years o( service and 169 combat mis 
sions in Vietnam. His Vice Commander is Col. Will nrc 
W. tukey, a Reserve officer recalled to active duty In 
September. He is a former civilian management analyst 
Hq. USAF. 

Individual Augmentee Program 

Brig. Gen. Earl 0. Anderson, Deputy to the Chief o 
Air Force Reserve, announced that Lt. Col. Ole P 
F laa has taken over the important task of establi hin; 
policy and guidance for the Ai.r Force Re erve lndividua 
Augmentee Program. 

This assignment, a distinct entity within the Air Force 
management structure, "came about only after muc 
study and coordination by several DoD agencies" and ti' 
support of the Air Force A sociation, General Anderso 
aid. He added that Colonel Flan's appointment was 

first step toward improvement of the organization ar 
management of this important resource. 

1969 a Record Breaker for CAP 

Civil Air Patrol volunteers Jogged a record-shatteri: 
27,369 hours flying Air Force-authorized search-and-ri 
cue missions in 1969, Brig. Gen. Richard N. Ellis 
tional ommaoder, announced. Thal' 2,512 hours mo 
than in J 968. 

In I 969 thirty-seven person were aved by /J 
aerial and ground searches, and the CAP provided assi: 
ance to 1,529 amictecl by such national and local di ·astE 
as Hurricane Camille. CAP also helped in the evacuati1 
of another 149. 

USAF Adds Junior ROTC Programs 

The Air Force plans to establi h Junior Reserve Offic, 
Training orps units at ao additional twenty-one hi 
schools during the 1970-71 .school year. The program 
designed to cover all important aspect of aviation 2 
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cc1·ctnr. Hobcr·t cnmnn , Jr, (I ft) pt'l!Sents 
l\tuj . G ,11. Robm·t J. Dixon, .fol'lll r Commnnd r AF 
1il itnry l'cl'sonnol Center Li, 1969 E uge ne 1. Zucko1·1 

Mn11ngcme111 Awnr1l n former c •1· •1:11·y Zu ·k l'l look 011. 

space. School elections are based on their proximity to 
college-level ROTC units or Air Force bases, demon­
strated interest in aerospace education and necessary en­
rollment facilities 10 support the program. 

The program was authorized under the ROTC Vitaliza­
tion Act of 1964, with twenty chools having programs in 
1966. Additiona.l chools have been added each year, 
bringing the current tota l to 165. 

Limit Removed on Savings Program 

The President has signed Public Law 91-200, a men ure 
passed by boU1 Hou es of ongress, which removes the 
$10 000 limit on depo it · in the Over ens Savings Depo it 
Program in the case o.f any member of the uniformed 
ervices who is a prisoner of war, missing h1 action, or 

in a detained talus during the Vietnam conflict. 

SENIOR STAFF CHANGES 
8 / G Harry C. Bnyne, from hief, European Div., Di­

rectorate of Plans & Policy J-5 , OJCS, to mdr., 45th 
Air Div., Loring AFB, Me. replacing B/ G Madison M. 
McBrayer ... M I G Gordon F. Blood, from DC / 0 , 
U AFB Lindsey AS, Germany to DCS/0 & Intelligence, 
AFCENT, Brun um, Netherlands replacing M/ G Wil­
liam T. Only ... DIG Robert •. Brofft, from Dir. Per. 
Re ource & Distr. to Dep. A ·st. DCS/ Personnel for 
Mil. Per. USAFMPC, Randolpb AFB, Tex. , replacing 
B/ 0 ( 1/G elecLee) Robert W. Maloy .. . B/ G Richard 

. Catledge from IG. to Asst. DCS/ 0, TAC, Langley 
AFB, Va. replacing B/ G George W. McLaughlin ... 
B/ G William J. Evans, from Dep. Dir. for Concepts & 
Oper. Readiness Def. Comm. Planning Gp., to Spec. 
A · t. ENSOR Exploitation, Office, I S, Hq. U AF. 

Col. (BI G Selectce.) Robert H. Gaughn, from DC / 0, 
15th AF, SAC March AFB, Calif., to Cmdr., 4th StraL 
Aero pace Div. SAC, Grand Forks AFB, N.D., replacing 
BIG Clifford W. Hargrove ... M/G Ernest C. Hurdin Jr. 
from DCS/ 0, PACAF, Hickam AFB Hawaii, to DC /0, 
PACAF Tan Son Nhut Airfield, V , replacing M I G 
James F. Kirkendall . . . BI G Clifford W. Hargrove, 
from Cmdr. 4th Strat. Aerospace Div., SAC, Grand Forks 
AB, N .D. lo C/ S, 2d AF, SAC, Barksdale AFB La. , re­
placing retiring BIG M. A. Bywater .. . Col. (B/ G 
Selcctee) Richard J. Hart'man, from Asst. Cmdr., ADC, 
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4645th Sup. Sq., SAGE, ADC, Cu ter AFS, Mich., to 
Dep. Dir., Jt. ootinental Def. System · Jntegration Plan­
ning ta.ff, OJGS, Wa hington, D.C. 

B/ G James A. Hill, from Cmdr., 60th Mil. Airlift Wg., 
MAC, Travis AFB, Calif. to DCS/ 0, MAC, Scott AFB, 
JIJ., rep lacing MI G William V. McBride .. . B/G (M/ G 
Selcctcc) Earl L. Johnson, from Vice Cmdr. , 3d Air 
Div., SAC Andersen AFB, Guam, to A t. DCS/ Plan , 
AC, Offutt AFB, Neb., rep.lacing BI G Douglas T . Nelson 

... M I G James F. Kirlccndall, from DC / 0 , 7th AF. 
PACAF, Tan Son hut Airfield VN to D p. Cmclr., 7th 
AF/ 13th AF, Udorn Airfield, Thailand, replacing M/ G 
Robert L. Petit .. . 8 / G Leo C. Lewis, from SAC I , 
Offutt AFB, eb., to Vice Cmdr. 3d Air Div., Guam, re­
placing BI G (M/ 0 Selectee) arl L. Johnson . . . BI G 
(M/ G Sclectee) Robert W. Maloy, from Dep. As t. DCS/ P 
fo1· Mil. Per. , U AFMPC. Randolph AFB, Tex., to rn Ir. , 
314(h Air Div. , PA AF, Osan AB, Koren replacing B/ G 
Arthur W. Holdern ess, Jr. 

B/ G Madison M. McBraycr from mdr. 45th Air 
Div., Loring AFB, Me. , to A lG, Offutt AFB, Neb., 
rer lacing B/ G Leo . Lewis ... MIG William P. Mc­
Bride, from DCS/ lateriel , TAC to D 10 TAC, ang­
ley AFB, Va. replacing M/ G Albert W. Schinz ... M I G 
William V. McBride, from D S/ 0 MA , ro / , MA , 
Scott AFB, Ill., replacing M I G Courtney L. Faught ... 
M I G Robcl't L. Petit, from Dep. Cmdr., 7th AF/ 13th AF, 
Udorn Airfield, Thailand, to D S/ O, PA AF, Hickam 
AFB, Hawaii, replacing M/ G Ernest C. Hardin, Jr. 

B/ G Brynn M. Shotts, from Cmdr., 93d Bomb Wg. 
AC, Castle AFB Calif., to Cl , 15th AF SAC, March 

AFB, alif., replacing retiring BI G W. B. Kyes . .. 
BIG Robert V. pcncer, from Asst. Cmdr., to JG TA , 
Langley AFB, Va. replacing 8 / G Richard . Catledge. 

PROMOTIONS: Nominated to Major General (A G): 
Frank A. Bailey; James W. Carter; William H . Pendleton; 
Robert , . Peterson; Charles W. Sweeney· George H. 
Taylor. 

RETIREMENTS: B/G Richard G. Bulgin, Jr.-ENo 

Ah· Force Acndemy Cod •t G1·cgory S. Martin displays the 
tl'ophy he won in fonding nn Ac11de111y team to the Nationa l 
Collegiate Parnchutfog Chumpiom;ltip of the US. The cadet 
parachute team won the cup Im· the second year in a row. 
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USAF Astronaut "Buzz" Aldrin and former USAF Thunderbird 

flyer Bob Beckel represented all the flying members of the 

Air Force aerospace team at ... 

The Ilion Gate Chapter's Gala 
Seventh Annual Air Force Salute 

The fir ·t Air Force officer to walk on I.he moon and a 
veteran of aerial combat .in Southeast Asia were the hon­
ored gue ts at the Iron Gate Chapter's Seventh Annual 
Air Force Salute, held February 20 in New York City. 

Air Force ol. Edwin 'B uzz'' Aldrin, Apollo-I I moon­
walker, and Maj. Robert Beckel, a former member of the 
Thunderbirds aeri al demonstration team, who has also 
flown more than 200 mission in Southeast Asfo repre­
sented all flying members of the USAF s aerospace team 
at the Salute honoring "Men in Their Machines," and in 
their behalf, acce_pted Lhe lrou G.1 te Chapter's Bronze 
Eagle Award . 

Walter Cronkite, C BS new ca tcr and a member of the 
Chapter, emceed the cercmot1ies. Peter Duchin and hi 
orchestrn Warrant Officer Bob Buot.0n and the Airmen 
of Note, the USAF Bagpipers, and the USAF's Good 
Timers provide£! music and entertai nment for a ho t of 
dignitaries representing the Air Force, induslry, and New 
York society. 

Among the many dignita.ries not shown in the accom­
panying photos were Senator Barry Goldwater (R-Ariz.); 

ongre smcn Alv in • . O'Konski (R-Wis.), Alexander 
Pirnie (R-N .Y.), ond Ber.tram L. Podell (D- .Y.); Gen. 
Jack J. allon, ommander, Military Airlift Comma nd; 
Gen. James Pergu ·on, ommauder, Air Force Sy -tem 

ommand; Gen. eth J. McKee, ommandcr in bief, 
NORAD; Gen. William W. Momycr, Commander, Tacti­
cal Air Command; AFA National Directors Gen. J. P. 
McConnell, USAF (Ret.), and Maxwell A. Kriendler, one 
of the fo unders and the fir t president of the Chapter; ol. 
Jeanne Holm, Director of Women in the Air Force; and 
Lt. Col. Donn Eisele, Apollo-7 Astronaut. 

ol. E ch in " Bm;z Aldrin (left cen ter) nnd Maj, Robert 
Deck I (right cent t·) ncccpt Bronze E,1glc nwards from 
Secretory of th ' Air Fo,•e Roberl C. enm a ns, Jr, ( left), 
nn cl Air •orcc Vice Chief of Stuff Gen. John C. Meyer. 
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Iron Gate Clan · tc r President James Au • • its 
with, from ' yer , Air Force Vi II, 
Ah- Force nns, tmd AFA President Hardy. 

Mrs. John C. 1 •y r (J •fl) uocl 1" , Rohert C. nmon~ 
Jr. drnw , inning ri eket ut tJ, ulu1c, while J. Gil bert •I 
1J •ton, Jr., Chnh·mun , looks 011. Top 1>rize, nn a round-the 
w1)rld trit> for two, wns won by Brig. Gen .. J. W . Hnn·ell, J1·. 
"mcJr. 438tJ1 Mrntiu·y Ah-Jilt ing (MAC), cCuir AFB 

Proceeds from the $ 100-a-plate white-tie dinner, whicl 
was held in the Grand Ballroom of the ew York Hilto1 
Hotel. will go to Air Force- and USAF-related charitie! 
The ix previous al.utes spon ·ored by the Iron Gat, 

hapter have benefited Air Poree-re.lated cbaritie • :wi6 
donaLlons of more Lhan $450,000. hief beneficiaries hav 
been the Air orce Aid Society, the Aero pace Educatio 
Foundation, the A ir Force Village Foundation, the Falco 
Foundation at the Ai r Force Academy, the Aerospace Hi! 
torical Foundation, and Lhe Air Force Enlisted Men' 
Widow and Dependents Home Foundation, lnc., spor 
sored by the Air Force Sergeant Association.-END 
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• Systems simulation Is a function of J.I 
AUTOMATION INDUSTRIES 

Arms Length Objectivity : Because Vi tro 
does not supply production hardware, the 
program manager can be sure of completely 
objective analyses and unbiased judg­
ments with regard to the hardware used in 
the program. 

We can simulate a city or an ocean, a 
post office or a hospital, a transpor­
laliun system or a defense system. 
These mathematical models can then 
be used by the program manager 
to :mticipate and solve JJruulems and 
avoid costly, time-consuming delays. 
They can be used throughout the 
life span of a system in making realistic 
appraisals to : 

Formulate design concepts 

Evaluate proposed hardware in design 

Predict system performance 

Validate system changes 

Develop modification and 
modernization programs 

Establish logistics, maintenance, and 
training requirements 

Vitro maintains complete computer, 
laboratory, shop, graphics and 
publications facilities staffed to support 
an entire program or any specific 
phase or subsystem. For complete 
information contact: Joseph C. Kinsey, 
Vitro Laboratories, 14000 Georgia Ave ., 
Silver Spring, 
Maryland 20910. 

TURNS SCIENCC 
INTO SERVICE 
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• 
est ---..nee 

It depends. A stereo 
system, maybe not. But an 
aircraft propulsion system, 
definitely yes. 

Because an engine has 
to do more than perform 
beautifully on the test 
stand. It must also jibe with 
the air inlet, exhaust nozzle 
and airframe, throughout 

INLET 

the flight envelope. 
That's why Pratt , 

Whitney Aircraft has 
worked so closely witt 
Air Force on propulsic 
system and airframe a: 
integrated unit. We're 
working on new ways • 
predict in advance hov 
supersonic augmented 



)Of an will perform after a new plane gets off the 
installed. And we're ground a lot faster. With a 
eloping additional lot less trouble. 
lities and techniques to Everything works out 
ck those predictions. better when people work 
:sway, with data being together. 
hanged between Pratt & Whitney Aircraft 
selves, the airframe U 
1ufacturer and the D•v •S •ONOFU"<"EO A""RA<TCQRPORAT,QN 

ltary service involved, A ® 
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panoramic camera installed 
in the forward section 

of an Air Force RF-4C for 
low level intelligence gathering or 

reconnaissance missions. 

-mg 
~es: 

Eyes that see . .. photograph . .. and furnish high resolution 
imagery for Interpretation and evaluation. They're aerial camera 
sys tems designed and built by Fairchild. Surveillance cameras 
like our forward firing panoramic KA-60 which scans the terrain 
for 180' coverage. Vertical cameras for strike assessment like our 
KA-71 and KB-18A. Cartographic cameras like our KC-6A for 
world-wide mapping photography. Visual imaging, data 
processing and interpretation systems. We are today's leaders in 
their design and productlon .. . a leadership which will continue 
tomorrow in such areas as .. . 

Advanced Image Interpretation Stations provide the necessary rapid 
availability and extraction of information acquired by aerial sensors. 
The 11S system shown at right is an example of the Fairchild modular 
design concept offering a variety or configurations to suit most 
applications. Thi:i ono includes a dual film trnnsrort system. direct 
viewing display, film projection :;ysh::m, map chip projector, map and 
film cursor syslems with computer and manual links. code matrix reader 
whicl1 automalir,;:i lly read3 MIL STD-7828 code blocks 

When the imar:;e is critical, FAirr:hild is in the picture. 

F~IRCHILCJ 

SPACE AND DEFENSE SYSTEMS 
A OIYUIQfl o , I AI IICIMllO CAMERA ANO 1Pl $U UM[Nl co•Jl'OJUIION 

300 ROBBINS LANE, SYOSSET. NEW YORK 11791 
PHONE : (516l 931-4500 • TWX : 510 -221-1858 

Imagery Interpretation System 



The B-1 AIR FORCE 
APRIL 1970 

Because of a gestation period of nearly eight years, which 

involved countless studies and extensive advanced design 

and test, the B-1, the Air Force's next strategic bomber, 

enters full-scale engineering development with a high degree 

of assurance that the aircraft and its vital systems will 

meet all expected performance and -reliability features. 

Because the B-1 is to have a useful service life of at least . 

twenty years, it is being designed to accommodate substan-

tial change and growth in its weapons, payload, avionics, and 
performance, thereby easily making it ... 

USAF's Most Versatile Bomber 
By Edgar E. Ulsamer 

ASSOCIATE EDITOR, AIR FORCE / SPACE DIGEST 

DJN OR about May 18, the Air Force plans to 
let contracts for engineering development of 
its next strategic bomber the B-1, to include 
the fabrication and test of fi ve fl ying te t air­
crait in addition <to one static and one fatigue­

test airframe. 
The aircraft is intended as an updated replacemen t 

for the Ail' Forces strategic B-52 the Tecently phased 
o ut B-5 8, and the interim FB-111. Development of the 
B-1 along with that of he F-15 air-superiority fighter, 
is rated as the Air Force's top-priori ty ma1ined weapon­
systems program today. 

The Air Force describes the B-1 as a four-engine 
strategic bomber in the 350,000- to 400,000-pound 
gross-weight class, with the abili ly to deliver large 
Juclear or nonnuclear payloads over great di tances 
:more than 6,000 miles). The bomb bay will hold con­
iiderably more ordnance than that of the aging B-52s 
:he B-1 will replace. In addi tion to gravity bombs the 
B-1 will bave a higher standoff capabiUty than the much 
arger and slower B-52 beca use of its greater internal 
:omplemei:it of attack missfles. 

In order to penetrate the sophisticated defenses postu­
ated for the 1980s, the B-1 is to carry the latest elec­
ru.nic countermeasures (ECM) and be able to carry 
ucb other penetration aids as decoys and bomber­
lefen e missiles. The aircraft will have great.er pre­
auncb survivabili ty through wide dispersal than present 
•ambers, qu ick-reaction capabili ty, and nuclear harden­
ng, meaning that its airframe and electronic circui ts 
an function in an environment of severe overpres­
ures and h igh atomic radia tion. The aircrnft will be 
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able to take off from short, austerely equipped fields 
not usable by the B-52. 

The B-l's engineering-development contracts will be 
a tep toward but not actually a commitment to pro­
duct ion of the aircraft. This procedure is in accord 
with the Department of Defense's new development 
and procurement "milestone" .policy, which seeks to 
fully secure the ground covered by one successful 
development step before the next is undertaken. 

First stated as a requirement and defined in 1962 
by two separate study groups-Project Forecast and 
a general-officer panel-the B-1 program struggled 
slowly through several metamorphoses in substance (as 

(Continued on following page) 

Lt. Gen, Otto J. 
Glasser, USAF's new 

Deputy Chief of 
Staff for Research 
and Development, 

says that becam,11 of 
extensive "home• 

work," the Air Force 
has full confidence 

that the B-1 p1·0• 
gram is ready to 

enter hardware 
development, 
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well as in acronym-AMPS, LAMP, and AMSA 
among them) before the current engineering-develop­
ment phase could be initiated. But today many Air 
Force and industry leaders associated with the program 
concede that the B-1 's protracted and painstaking study 
phase may well prove to be a blessing in disguise, since 
it has led to one of the Air Force's most thoroughly 
reasoned and comprehensively planned development 
efforts. 

Lt. Gen. Otto J. Glasser the Air Force's Deputy 
Chief of Staff for Research and Development, told 
AF /SD that "the pun that AMSA stands for the 'Air 
Force's most-studied airplane' happens to be based on 
solid fact. But we can now say with a high degree of 
confidence that we are t:eady to enter hardware devel­
opment. This program in spite of its demanding tech­
nological nature, is in better technical shape than any 
previous Air Fot:ce program-going all the way back 
to the B-29 of World War II-has ever been at this 
juncture." 

The B-1 program has evolved in accord with DoD's 
concept-formulation (building-block concept) standards 
but is unusual in that in its earliest stages all high-risk 
arnas requiring advanced development work were iden­
tified and explored. 

Essential state-of-the-art advances were not only ac­
complished but also "brass-boarded, and in tuost cases 
.flighMested, before ,engineering development. The total 
system-development risks have thereby been sharply 
reduced. 

Since 1964 the Air Force, in addition to its own 
in-house and other governmental research, has worked 
closely with some thirty aerospace companies to arrive 
at the best design concept and performance features 
for the B-1, whose life cycle is to extend at least twenty 
years from the time of initial introduction into the 
inventory. 

Over the past five or six years, preliminary-design 
and system-integration studies have been conducted 
by the Boeing Co., General Dynamics Corp., and North 
American Rockwell Corp. These three companies are 
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This AF-furnished artist's 
conception shows a swingwing 
B-1 design in a conventional 
warfare 1·ole, While designed 
for an assured-destruction 
role as a ·key component of 
the three-pronged US nucleai· 
deterrence, the B-1 will pl'O• 
vide a substantially im­
p1·oved limited-wal'fare capa­
bility, The B-1, which canies 
nc;, external stores, can pene­
ti·ate at supe1·sonic speed and, 
because of its sophisticated 
avionics, can function in 
heavily defended airspace, 

also the present competitors for the B-1 prime con­
tract. 

At the same time, General Electric Co. and Unite<.; 
Aircraft Corp.'s Pratt & Whitney Div. not only con­
ducted intensive studies of the B-1 's propulsion system, 
but fabricated and tested advanced turbofan engines 
which, in the aggregate have accumulated more than 
400 hours of running time. In addition North Ameri­
can Rockwell's Auto11etics Div. and IBM were selected 
to perform studies in the avionics field which, in turn, 
led to some sixteen avionics companies constructing 
brass-board hardware, flight-testing, or conducting re­
search in seven advanced-development areas. 

More than $143 million has been spent on "buyinp 
confidence ' in engineering development, about half ol 
which went into propul ion (the F-15 engine develop• 
ment has been "drawing very heavily" on the advance<: 
engine research of the B-1 program). Of the re• 
mainder, about two-thirds was allocated to t11e avionic: 
area and one-third to aitframe and other factors ucl 
as survivability/vulnerability, and advanced penetra 
tion-aids studies. 

When the decision to enter the engineering-develop 
ment phase was made in November 1969 "We nc 
onJy knew all the systems requirements backward an1 
forward but, because we bad tudied and restudied a 
possible uses of the B-1 for everal years we also wer 
in an unu uaHy good position to i11corporate a hig 
degree of ba ic flexibility into the design," Genen 
Glasser explained. 

General Performance Characteristics 
Flexibility in terms of operating modes and adaph 

bility to varying mission and weapon systems is tt 
principal ·design and performance feature of the A 
Forces new bomber. Thi accordiJ1g to Maj. Gen. l 
M. Roger , Deputy Chief of Staff for Develop01e1 
Plan , AFSC, prompted the Air Force to "quantify ar 
specify the widest possible combination of qualities ar 
growth capabilities of the basic system, consistent wi 
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reasonable costs," with the result that the B-1 will be 
"optimized for two basic penetration modes-high and 
super onic as well as low-at the high end of the 
sub onic regime." 

General Glasser explained that "it would be a mis­
take to design a future strategic bomber for a single­
purpose role, with only limited ability for adaptation to 
different missions. The B-52 [designed as a high-altitude 
penetrator but modified al great cost for low penetra­
tion] taught us that it simply is not possible to peci.fy 
with clarity what a weapon sy tern such as the B-1 will 
be actually u eel for ten or filteen years from now. For 
that reason we decided that it should be equally well 
suited for low- and high-altitude penetration in a nu­
clear environment. ' 

One basic performance question was fought over 
hard because of conflicting views within the defense 
community: Should the B-1 be able to cruise super­
sonically at altitude, a capability increasing its estimated 
ten-year system costs between twenty and thirty per­
cent? Given the proposition that the aircraft will be 
used in a single-sortie, nuclear role, DoD's Systems 
Analysis office during the Johnson Administration had 
rejected the supersonic capability as "not cost-effective," 
a view hotly contested by the Air Force for a niunber 
of reasons. 

Foremost among them is the B-1 's increased sur­
vivability and productivity in conventional warfare, plus 
the flexibility to cope with changes and the uncertainty 
of future defense requirements in the nuclear environ­
ment. 

"Putting only one arrow into the B-1 s quiver would 
be indefensible, from the point of sound military doc­
trine" according to General Roger . A similar view 
had been expressed earlier by former Secretary of the 
Air Force Harold Brown, who argued that in view of 
the unpredictability of technological developments high 
and fast penetration capability could prove vital. 

Late la t year Deputy Secretary f Defense David 
Packard, at the urging of the Secretary of the Air 
Force Robert C. Seamans, Jr. , ruled that the B-1 should 
have supersonic speed capability. 

By contrast the Air Force could not fmd full ju ti­
fication for paying the relatively high price in structure, 
weight engine complexity, and cost incurred by pro­
viding super ·onic capability on the deck (initially en­
visioned at about Mach 1.2) . 'fn plotting penetration 
probabilities a a function of on-deck penetration peed 

An Ah· Force artist depicts 
another B-1 configuration 

possibility employing a variable­
sweep wing. The four-engine 

heavy bomber sought by the Air 
F01·ce to replace the aging B-52 
and the interim FB-111 will be 

in the 350,000- to 400,000-
pound weight class and carry a 

g1·eater }layload than the lnrger 
and heavier hut slower B-52. 
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of either about Mach 1.2 or high subsonk speeds, 
there isn't much o'f a wjggle on lhe charl. On the other 
hand. the price extracted fot such a capability is ex­
tremely high in money as well as in increa. ed technical 
di fficultie " General Rogers pointed out. 

The deci ion to forego supersonic on-deck capability 
wa al o influenced by the recognition that multi-Mach 
Soviet .fighters of the Foxbat and MlG-21 types are 
held to speeds of about Mach 0.85 because of struc­
tural Jimitations when operating at treetop level and 
therefore are slower than the B-1 . (Their mis iles, of 
cour e, could outrun the B-1 even at Mach l .2 assum­
ing that the interceptor could indeed detect the pene­
trating bomber in the ground clutter.) 

Yet a third speed factor had been considered at 
length in determining the B-1 's mission profile: the 
ability to cruise super onically on a su tained ba is from 
takeoff through penetration. 

This factor too, was rejected by Air Force planners 
because the B-1 is "not ea Hy conceived ' or specifically 
designed to function in a damage-limiting role where 
the time in reaching the target becom~s a paramount 
footor. A series of parametric studies furn· hed con­
vincing data that even at high supersonic cruise peed, 
the bomber was no match for vastly faster ICBM and 
SLBM in performing that role. 

Obviou ly, the le son taught by the B-70's unsuc­
cessful bid to compete with ICBMs represented a con­
siderable factor in arriving at that decision. 

The 8-1 's Assured-Destruction Role 
The B-1 s primary functipn i deterrence. The new 

bomb r according to General Glasser, is "to serve as 
an integral clement of the A sured-Destruction capa­
bility of the United State . 1t will be able to flush on 
warning [believed to require less than four minutesl 
from dispersed airfield , or through di per al ·to sur­
vive any undetected attack, and have a high probability 
of survival duri.ng penetration for precise delivery of 
weapons on preplanned target ." 

The ability to urvive in a nuclear environment, b th 
during prelaunch and penetration, is designed into the 
B-1 and cannot be readily obtained with such aircraft 
a · the B-52 B-58, or FB- t 11. Thi involves a variety 
of factors ranging from rapid-reaction capability (in­
cluding warning ystem, command/ control and air-
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craft eharacteristics), to sholit takeoffs to permit de­
ployme.pt from austere airfields, as well as nuclear 
hardening and advanced electronic countermeasure . 

In a typical mission, a B-1 attack force upon de­
ployment and i-efuelli)g would cruise subsonically at 
altitude until within range of enemy surveillance sys­
tems (likely at about 200 miles off his · shoreline and 
involving enemy AWACS aircraft). Knowing it was 
being tracked, the B-1 probably would accelerate to 
supersonic speed to reduce exposure time while in the 
enemy's extended (over-water) area-defense zone and, 
concurrently, would attempt to destroy the hostile 
AW ACS by employing the B-1 's active defense capa­
bility. 

Simultaneously, the B-1 would likely deploy such 
penetration aids as ECM jamming, chaff, infrared (IR) 
flares, and SCADs (Subsoni.c Cruise Armed Decoys), 
and then drop to low-level penetration to avoid enemy 
SAMs and interceptors while also adding to the head­
aches of hostile radar. 

"Riding the nap of the earth" with the aid of its 
computerized terrain-following radar system, the B-1 
would penetrate on the deck toward the terminal de­
fense zone. rt also might use IR surveillance suppres­
sion. Its SRAM system could be used to detect and 
destroy AM sites as the B-1 fought its way in. (See 
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Initial B-1 Avionics Studies 

At a cost of more than $41 million, the Air Force, in 
concert with IBM and North American Rockwell's Autonetics 
and with the assistance of many 11lectronics industries, has 
studied and care.fully defined the B-1 's avionics requirements 
and examined seven advanced development tasks. 

They are: 
• Advanced Development Task No. 1: Inertial navigation 

and transfer to facilitate long-range, precise navigation, 
accurate SRAM launch, and low-level flight. Contractors: 
Autonetics (NR), AC Electronics (GM), Singer-General Pre­
cision. Status: Flight tests completed, 

• Advanced Development Task No. 2: Forward-looking 
radar resolution to improve low-altitude fix-taking. Contractors: 
Autonetics (NR), Philco-Ford. Status: Flight tests completed. 

• Advanced Development Task No. 3: Doppler radar damp­
ing to improve Doppler radar performance for damping 
inertial navigators and reduce bias and noise errors of Dop­
pler radars. Contractors: General Precision Labs (GPL), Labora­
tory for Electronics. Status: Flight tests completed. 

• Advanced Development Task No. 4: Infrared surveillance 
to provide track-while-scan detection and tracking capability 
of enemy aircraft based on in frared emissions of their pro• 
pulsion systems. Contractors: Hughes Aircraft, Aerojet-Gen­
eral. Status: Flight test complete. 

• Advanced Development Tusk No. 5: Radio frequency sur­
veillance to provide passive warning, location, and tracking 
capability on radiating enemy threat systems. Contractor: 
Dalmo Victor. Status: Flight test now in process; to be com• 
pleted Moy 1970. 

• Advanced Development Task No. 6: Integrated controls 
and displays to ease the crews' tasks and workloads and to 
provide better human-factor interface with avionics. Contrac­
tors: IBM, Autonetics (NR). Status, development and simulator 
testing completed. 

• Advanced Development Task No. 7: Multimode radar 
to provide simultaneous capability for a variety of air-to-air 
and air-to-ground radar functions in a single radar equip­
ment. Contractor: Raytheon (Lexington, Mass.). Status: devel­
opment and laboratory test complete; flight test began 
March 1970. 

For years the mainstay of US manned d ctcri-cncc capability, 
the B-52 Stratofot•lt·ess will li almo t twenty years old when 
the B-1 replaces it in tltc operntionnl invcntol'y of SAC. 

"A New Dimension in Nuclear Deterrence," AF/SD, 
Dec. '69, page 65.) 

A number of performance characteristics would as­
sist tbe B-1 during tbis critical phase and further <.lilutc 
enemy defenses. Its radar and IR cross sections will 
be designed from the outset to make detection as diffi­
cult as possible. The B-l's maneuverability (aero­
dynamic response) will be optimized for ground­
hugging flight without unacceptable ride qualities. (Ride 
quality is one important B-1 design criterion because 
undue harshne s degrades crew ·and systems perform­
ance, and sluggish response to the terrain-following 
radar/computer systems under certain topographical 
conditions could cause the aircraft to leave its ground­
clutter concealment.) 

Of recent aircraft, the B-58, whose crew compart­
ment was located at a node (a relatively vibration-free 
point in tbe structure), serves as a model in providing 
best low-altitude ride qualities. 

Also likely is that the B-1 's terrain-following system 
will include adjus_tment features that permit the pilot 
to adapt the terrain-following flight profile to exi ting 
combat requirements. This could include a "combat 
ride," which, while straining both men and machine, 
may prove the only way for the aircraft to penetrate 
highly defended areas. The B-1 's lowest possible pene­
tration altitude specified in the RFP is classified bu1 
is believed to be below 400 feet to make use of ground 
clutter and to be able to hide behind the curvature ol 
the earth to the fullest extent po sible. 

Approachfog the enemy's terminal-defense zone, tht 
B-1 could either Jaunch its SRAMs from beyond the 
defense perimeter or also penetrate to the target anc 
release its gravity bombs. 

As an alternative, but dependent on future improve, 
ments in ECM technology, the B-1 could fly the sami 
mission at altitude supersonically from detection to ar 
rival on target. 

In either case, the aircraft's range capability enable 
it to attack from any direction all major target com 
plexes in the Soviet Union. Because of the peculia 
combination of range capability and geography, the B-
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md its nuclear missiles represent an omnidirectional 
threat to the Soviet Union against which no complete 
:lefense appears possible. 

Several other factors, in the view of Air Force plan­
riers, favor the B-1 's penetration capability and sur­
vivability: 

• Its large and flexible payload of avionics and 
weapon systems, coupled with the basic high accuracy 
Jf all its systems; 

• Its ability to deteot and destroy mobile missile 
systems and mobile radars; 

• Its outstanding ability to survive and function 
in a nuclear environment because of improved pene­
tration aids and ECM equipment; and 

• The nuclear hardening of all mjssion-critical equip­
ment and the ability to "see" during periods of nuclear 
flashes, with the help of its electro-optics (Jow-level­
light TV or similar systems). 

As a result, the B-1 would be a con iderably more 
effective deterrent to the Soviet Union or other poten­
tial aggressors than any combiJ1ed force of B-s2·s, 
B-58s~ or FB-11 ls. 

Versatility and Corollary Missions 
In congressional testimony Secretary of Defense 

MeJvin Laird has ingled out as a unique and necessary 
capability the advanced bomber's power of "discrimina­
tion and decision in real time [by determining] the 
requirement for restrike, and, if necessary, immediately 
launching an air-to-ground missile to destroy the tar­
get." In that sense the B-1 will be able to undertake 
damage-l imiting and recon-strike missions against such 
enemy reserve forces as portions of the original missile 
force, lauochers reloade I after the initial strike, and 
mobile missile forces. 

General Glasser stressed that "the B-1 will be well 
suited for recce strikes by validating the destruction of 
preplanned targets." 

The Conventional Role 
In addition to its intrinsic operational flexibility fo,­

nuclear warfare-including recall after launch attack 
on multiple targets in a single sortie and reusability-

The FB-111, desig1ied and 
built by Gene1·al Dynam­
ics' Fort Worth Division, 

which competes with 
Boeing and Nm·th Ameri­

!an Rockwell fo1· the B-1 's 
engineering-development 

contract, has confh-med 
the feasibility and flex­
ibility of the swingwing 

principle, The FB-111 is 
shown here with wings 

extended for subsonic 
flight. 
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the B-1 enjoys another operational advantage over in.­
terconti.nental missiles: It can be deployed effectively 
for conventional warfare. Air Force spokesmen testi­
fied that the B-1 's capability for conventional missions 
will be ''significantly better than that of the B-52" be­
cause the B-1 will be the only supersonic bomber 
capable of performing deep interdiction with very large 
payloads, and clo e-support functions in the face of 
modern defenses. 

Existing aircraft assigned to a conventional bombing 
role are not able to penetrate at supersonic speed be­
cause of external stores, a problem obviated by the 
B-1 's ability to carry internally about twice the B-52"s 
bomb Joad from , say, Guam to South Vietnam in 1 ½ 
hour ; in compari on, B-52s require 4Vz hours to make 
tl1at trip. From southern Thailand, the B-1 would re­
duce response time to half an hour, vs. 1 ½ hours for 
the B-52. 

Also, the high accuracy of its sophisticated avionics 
will stand the B-1 in good tead in limited warfare 
because its CEP (circular error prnbability) will be 
substantially better than on exi ting sy terns. The air­
craft can be deployed against such fix:ed targets as 
bridges, industrial structures and power plants. By 
combining the features of a good penetrator (speed, 
good ECM, and low radar and IR signatures) with 
a high ton-mile economy (more tban ten F-4 , F-105s, 
or A-7Ds are required to deliver one B-1 bomb 1oad), 
the B-1 wi.JJ be abJe to perform with a high degree 
of cost-effectiveness in limited warfare. 

Design Constraints and Options 

Meeting the B-1 's exacting and varied requirements 
represents an e1lormous challenge, despite extensive ad­
vanced development and preliminary design work, ac­
cording to General Glasser. For that reason, and be­
cause th.e Air Force believes that "contractors should 
earn their fee by bringing to bear their utmo t in­
genuity," the engineering-development program is stntc­
tured to encou_rage participating aerospace and elec­
trnnics firms toward a high degree of creative initiative. 

(Continued 011 following pa ~e ) 
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Some features of the airframe, propulsion system, 
and avionics, therefore, will not be firmly established 
until source selection is completed. As this is written, 
it is not known whether the B-1 will be of fixed-wing 
or swingwing design, although odds heavily favor the 
latter. The Request for Proposals left this to the con­
tractor. 

Wbile the Air Force has closely monitored the US 
SST program which shifted from variable to fixed­
wing de ign because of an array of technical problems 
it does not consider the much larger and presumably 
faster civilian aircraft a valid pattern for the B-1 
design. The B-1, for instance, can place its four en­
gines and landing gear on the fuselage, a "design 
luxury" denied the SST. 

The Air Force views the swingwing as "promising" 
because it appears to provide the required short-field 
takeoff capability essential ride quality, subsonic cruise 
range and favorable L/D (aerodynamic lift/drag co­
efficient) in supersonic cruise, not easily attainable with 
a fixed-wing configuration. 

Also currently unresolved is what materials will go 
into the B-1 's basic structure and whether the plane's 
maximum cruise speed will exceed the minimum speci­
fied by the Air Force. This figure, classified except to 
say that it is between Mach 2 and Mach 3, can be 
assumed to be closer to Mach 2 than Mach 3 on a 
sustained basis. 

Air Force spokesmen stress that they do not expect 
the B-1 to be an all-titanium airplane. Kinetic heating 
inhibits sustained supersonic flight abcve Macb 2.35 
by aircraft built largely of conventional materials. Gen­
eral Glasser aid he expected the winning contractors 
"to come up with a judicious use of titanium but not 
use this expensive material capriciously. The Air Force 
would be loath to see a contractor spend the govern­
ment's money unnecessarily just to come up with a top 
speed a fraction of a Mach number faster thao we have 
specified." 

Limited amounts of titanium or high-grade steel will 
be used to improve the aircraft's fatigue life and to 
reduce weight. 

Reg,mlless of whether the winning airframe design 
( the source-selection board has been in session since 
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January 12 evaluating separately the airframe/ ystems 
i11tegration and engine proposals) will be swing- or 
fixed-wing the basic challenge as seen by General 
Glasser "will be to keep aircraft weight under control 
and to integrate aJI its systems without shortchanging 
any of the vital performance criteria. Once the air­
craft is sized we simply see no way of i:etreating from 
the [emptyl weight factor without sacrificing perform­
ance in range, payload, or by lrnving to fly slower, 
all of which -are unacceptable." 

In line with timulating the industrial contrac ors to­
ward design ingenuity, a number of "trade-off" fea­
tures ( contractors proposing them have to d n onstrate 
their cost-effecliveoe s) have been suggested among 
them the so-calle_d fly-by-wire principle that en ploys 
redundant nuclear-hardened electronic linkages to the 
control urfaces, instead of bulky, vulnerable hydraulic 
connections. 

The source-selection criteria by which the competing 
designs are being judged fall into three basic areas: 
Soundness and adequacy of preliminary design con­
cept and technical approach; s0011dne s and ad'!quacy 
of the acquisition and management program ; and rea­
sonableness and reali m of co t proposals. 

In terms of specifics, the following proposal areas 
.rank high in importance: Technical competence: sys­
tem analys is; airframe design; performance; systems 
integration; avionics RFP· system development and 
test program; life support· mis ion suitability and cf­
fectjveness • configuration uitability and survivability· 
and-i.n the management area-schedule and critical 
milestones· and the contractor ' facilities and relation­
ship with subcontractors. Finally the source selection 
will focus on cost to the government. 

The B~ 1 's Engines 

The B- l's advanced technology engines, more effi­
cient than auy operational engine in terms of fuel con­
sumption and ,the paramount thrust-to-weight ratio, 
wiU benefit from a continuous Air Force development 
effort, the advanced turbine-engine gas-generator pro­
gram. Specifically, according to General Gia ser this 
advanced developmt:ul program nurtured the now-

XB-70 Valkyrie, six-engiw 
Mach 3 prototype aircraft 
designed and built by 
N01·1h American (now 
North American Rockwell : 
and powcrerl hy General 
Electric YJ93 engines in 
the 30,000-pound-thrust 
class, prnvide,I invaluable 
lest and design informa­
tion fo1· the B-1 p1·ogram, 
The B-70 prog1·am, while 
technically successful, wa1 
canceled because of the 
1·igIJ, ~ingle-mission oi·ic1 
tation of the basic design 
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:left111ct US/ F.R.G. cooperative V / TOL fighter pro­
~ram with We t Germany which in turn gave ri. e to a<l­
fanced engine developments from which both the B-1 
rnd lhe new F- l 4B/ F-15 engine developments branched 
off and profited, 

The two competing contractors-General Electric 
and Pratt & Whitney- working under contract and in 
:oncert with the Air Force System Command s ASD 
Propulsion Laboratory, have built and run advanced 
turbofan engines tailored to the B-1 missi n. One 
type of test engine employs the so-called duet-heating 
~pprnach in which thrust augmentation takes place in 
the bypass air. The other is a mixed-flow type which 
: hannel the combined core engine and bypass air 
flows into an es entially convent ional afterburner. The 
primary advantage of duct burning i. greater cycle 
flexibility. The advantage of mixed-flow is reduced 
infrared-detection possibility because uch an engine 
emits relatively cooler air. 

Because of the B-1 's requirement for prolonged sub­
·onic as well as sup r onic ·flight coupled with short­
field takeoffs, a turbofan rather than turbojet is con­
sidered requi ite. The bypass ratio "somewhere be­
tween that of the F-15 engine under construction by 
P&W and GE s TF39 powering the C-5," will be 
closer to the former than the latter. 

Air Force propulsion experts stated that because of 
reliability maintainability, and ba ic cost considera­
tions, 1the use of variable bypass ratios, or variable 
compression ratios technology is considered unlikely. 

The engine contractor is scheduled to be selected 
simultaneously with the prime contractors on May 18. 
The decision to provide the engine as govcrnment­
furni hed equipment rather than leave the choke to the 
prime contractor was made because of co t considera­
tion ( primarily the fee-on-fee escalation that is in­
curred when the prime contractor acts as a middle 
man) plus the Air Fol'ce's extensive i.t1-house capabili­
ties and test facilities. 

General Glasser stressed that because the prime 
contractor specifies the interface accord outlining how 
propul ion systems-basically existing hardware-mate 
with the airframe, it i unlikely that problems encount­
-red on previous development programs will be dupli­
: ated. Competing prime contractors have been asked 
to state an engine preference in their proposals, but 
.vhat influence this factor will have on the Air Force's 
~ngine-contractor selection is unknown. 

8-1 Avionics 
As part of their proposals for the B-1 's engineering 

levelopment, . the three competing prime contractors 
;ubmitted their suggested RFPs to the electroni.cs indus­
ry, including lists of companies to be solicited for the 
3-l's initial avionics package. With some exceptions, 
he avionics will be made up of contractor-furnished 
:quipment. 

The Air Force plans to leave contracting and man-
1gement o·f the avionics acquisition to the contractor 
Lnd will intervene only if the prime contractor makes 
. decision that is "obviously and egregi.ously wrong." 
:he logic underlying the subcontractor approach, Gen­
ral Glasser said. • is the inherent difficulty of inte­
rating the avionics into the airframe, which funda-
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ow pho ing out, Ilic B-58 Hu tfor, n medium• ize, Tnedimn­
rong cl chnwing l,omh r, c nlored SAC's i1"•e11 1or.v o d encl· 
ngo, nnd had the kind of ride quality uow ough1 £or tl1c 8-1. 

mentally affects the airframe's design." E pecially in 
the ECM area, he said, if the Air Force were to pre­
sent the contractor with equipment which he can' t 
readily incorporate and which, therefore, might not 
work it would be next to impossible to establish who's 
at fault." 

Upon award of the prime contract, the winning air­
frame manufacturer is to relea e his avionics RFP to 
the electronics companies elected by him and ap­
proved by the Air Force. These in turn have two 
months to prepare respon es and the prime contractor 
another month to select ubcontractors and negotiate 
contracts. This procedure was instituted by the Air 
Force to prevent potential prime contractors from 
'teaming up, and to assuie that there is open competi­
tion." 

Complicating the picture is that in December 1969 
Auto\:1etics and IBM were awarded Air Force con­
tracts to reexamine the requirement for the B-1' initial 
avionics package and to submit their recommendations 
to the Air Force by March 1970. These findings, fol­
Jow.ing evaluation by the Air Force, will be used to 
am.end the RFP that the prime contractor will release 
to the electronics industry if necessary. 

Because avionics requirements historically cl1ange 
more frequently and extensively than other ubsystems, 
a two-stage approach is to be used. The initial produc­
tion aircraft will carry only the initial avionics system 
keyed to the "currently visible ' enemy threat but be­
cause of mod,ular design will be able to be expanded 
to a much larger and more capable avionics system if 
and when that becomes necessary and feasible. 

The airframe is designed from the outset to eventu­
ally accommodate an avionic system which in terms 
of weight would be about twice the initial avionics 
suit. (The B-52's avionics package grew about 500 
percent over a period of years in weight requirement . ) 

The initial avionics package is to provide: 
• Capabilities better than the FB-111 and B-52 

taken together. 
• Compatibility with standards of the Strategic Air 

Command . 
• Capability to grow in performance, especially 1n 

the penetration-aids area. 
• Accurate long-range navigation, terrain-avoidance, 

(Co11ti11ued on following page) 
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and weapon-delivery capability against strategic targets 
of any kind. 

• Worldwide communication capability. 
• Versatile digital-computer controls, including dis­

plays to facilitate the crew's job. 
• Penetration-aid capabilities required for successful 

penetration of enemy defenses. 
The electronic countermeasures (ECM) are to in­

clude barrage, noise, and deception jamming to span 
the entire electronic frequency spectrum. They are to 
degrade performance of hostile nonnuclear-armed 
SAMs to the e:x:tent that sufficient "miss distance" exists 
for the B-1 to survive. 

All so-called mission-critilcal components, including 
the digital computer which programs the terrain­
following operation as well as aircraft defense, are 
to be harqened against nuclear radiation, neutron 
flow, ionization, and electromagnetic pulse to stan­
dards more stringent than is the oase with . ICBMs. 

Growth from the initial to the standard system will 
involve three specific areas: 

• Lethal defense, mainly bomber-defense (air-to­
air) missiles to be used against advanced, nuclear-
equipped enemy defensive systems. • 

• New penetration-aid techniques as they become 
available, to counter enemy performance advancements. 

• TACSAT airborne terminals to improve the B-l's 
worldwide communication capability through u e of 
future military communications satellite links. (See 
box on page 40 for advanced development efforts in­
volving B-1 avionics.) 

Basic Contracting Approaches 
The B-l's engineering-development (research, devel­

opment, test, and evaluation-RDT&E) contract will 
be a cost-plus-incentive-fee (CPIF) instrument to 
avoid both the inflexibility and pitfalls of total-package 
procurement. This type of contract, General Glasser 
stressed, makes it poss.ible for the Air Force as well as 
the contractor to initiate, subject to i:nutual accord 
changes without cumbersome renegotiation. "CPIF con­
tracts are tailored to an e11vironment of change and 
therefore [are] ideal for programs with a heavy tech­
nology content such as the B-1," he said, stressing. 
however, that proposed changes will be "examined 
meticulously and critically because the Air Force plan 
to authorize or initiate only measures which will lead 
to cost savings in the replicative phase or are clearly 
necessitated by cost-effective technology advances." • 

He added that the Air Force, subject to satisfactory 
progress during the first half of the seven-year engineer­
ing-development phase, plans to launch full- cale pro­
duction in about four years-early during flight-te ting 
of the five test aircraft. (Ffrst flight will take place dur­
ing 1974, assuming that the technical mile tone which 
pace the RDT&E program are met on time.) 

A production decision early during the flight-test 
program could lead to first operational availability of 
the B-1 in 1978, with significant numbers entering the 
inventory several years later. 

The production contract, General Glasser said, wilt 
be a fixed-price instrument because "at the time we 
enter into it, we will have had four years of design-
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and-development experience behind us. We as well as 
the contractor will fully understand and have docu­
mentation of the cost factors connected with manufac­
turing the aircraft by virtue of the data and audits 
obtained during the development phase." 

The Air Force is under no legal obligation to award 
the production contract to the company conducting the 
RDT&B program but as General Glasser put it, 'in a 
practical sense it would appear to be next to impossible 
that we could change teams in midstream." 

Cost estimates regarding the engineering-development 
program, arrived at by tbe Air Force without benefit 
of contractor estimates, approach about $2 billion, not 
allowing for inflation. Based on an assumed production 
buy in excess of 200 aircraft (the final number will be 
set when the production contract is let) , total program 
costs are expected to range between $12.S and $13.3 
billion in 1970 dollars. This includes aircraft costs, 
ground- and other support equipment as well as cost 
for ten years of operation. This places the B-1 's unit 
flyaway cost at $24 million to $27 million. These esti­
mates, Air Force spokesmen emphasized are highly 
tentative and will not develop into 'hard figures until 
the actual contracts are negotiated." 

The Basic Management/Cost Challenge 
The critical attitude toward • defense procuremen· 

under which the armed forces have been living for r 
year or more, General Glasser stressed, "has made it 
very, very clear to all of us that excessive cost overruns 
and bad management simply cannot be tolerated by the 
Air Force. 

"Under the new management [of DoD], we won 1 
have any excuses because we [the Air Force] are solel) 
responsible for Air Force programs. We are beinf 
given a chance to do the whole job ourselves. So frorr 
now on any performance or price factors, which w 
formally submit and on the basis of which program go• 
ahead is granted by DoD will 11ave to be lived up tc 
or our feet will be held to the fire. 

"These conditions impose on aU program personne 
the unequivocal obligation tu communicate all un 
certainties to their superiors and, from there, to th 
Chief of Sta.ff the Secretary of the Air Force, and s 
on up the line because you can't expect managemer 
to pledge its so·ut concerning system performance witl 
out knowing all the relevant contingencies. What 
called for is total candor in spite of the fact that 
i hard to achieve becau e of the natural tendency t 
sh.rug off difficulties with the assumption that they wi 
be solved in short order. But even after applying tot: 
candor about all uncertainties we remain confident th1 
we should go ahead with the B-1 program and acce1 
the management challenge we face. In the interest 1 

national security we strongly believe the B-1 is need( 
as a replacement for our aging bomber force and ther 
fore, have a great incentive to do a good manag 
n:ient job." _ 

Because of the amount and quality of "homeworl 
done by the Air Force and industry USAP's ne 
strategic bomber should be able to look forward -to 
service life at least as long and productive as that 
the venerable B-52 it is to replace.-END 
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rhe strategic bomber adds to the credibility of US de­

terrence in several frequently discussed ways, and in 

cit least one that has had remarkably little attention. 

lfocent Soviet technical developments and a new definition 

()f US deterrent str~tegy combine to enhance the 

value of ... 

The B-1 Blue Chip 
The Deterrent Stack 

By John L. Frisbee 
SENIOR EDITOR/ PLANS AND POLICY 

T HE B-1, USAF s heavy-bomber candidate to 
replace the B-52, was conceived in 1963 as 
AMSA (Advanced Manned Strategic Air­
craft). Ever since, there have been almost 
continuous attempts to destroy it in embryo. 

The B-1 ha been attacked on ground of nonutility, 
1iarginal utiJity, and disutility. Its c1:itics bave ranged 
'rom Whiz Kids ,to members of Congress to intellectual 
,f tbe campus, the -think-tanks, and the mass media. 
rhcir analytical meU,ods cover the spectrum from slip­
tick and computer to gut reaction. Notably-alma t 
miquely-the opposition has included no military men 
1f renown from any of the services. The B-1 has been 
:iore than thrice-bles ed by the Joint Chiefs of Staff. 

Not even the most dedicated B-1 opponent has ques­
.oned the ability of the US aerospace industry, with 
1e technology of tbe 1970s, to build a better bomber 
ian the B-52, basically a product of the early 1950s. 
:ather, B-1 critics have questioned •the rationale under-
1ing the requfrement. Their key question has evolved 
·om, "Will we need th is bomber ten years hence?" to 
Will we need any bomber by the cud of the decade?" 
So far, a majority of legislators has answered "Yes" 

, both questions or has at least been unwilling to say 
~o" to either. And so the B-1 has survived. In mid­
Cay a prime contractor will be selected to produce five 
:ototype and two test models. If all sched ules are met, 
1e first true strategic bomber to be developed in thi 
mntry in nearly two decades will fly in 1974. This ays 
uch for the viability of a concept that has been under 
~ge for seven years. 
But •the B-1 's greatest battle is yet to come-the fight 
r a go-ahead on production. If that battle is won, the 
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new bomber could begin to join S C's operationa l 
forces u1 1978. By that time, the newest B-52s-the 
G and H models-will be from sixteen to eighteen 
years old. Their maintenance and modification co ts, 
though not precisely predictable, are bound to be ex­
traordinarily high. 

The B-52 could, certai nly, be kept operational for 
another ten year - perhaps longer-if we were willing 
to pay the cost. But how effectively it could penetrate 
Soviet defenses a decade from now is quite another 
question. 

Visualize the odds against the B-36 (the newest of 
wh ich would have been sixteen years old in 1970) in 
penelrating today's Savi.et defenses. The performance 
gap between the B-36 and the B-52H is comparable to 
that between the B-52H and the B-1. And a weapon 
sy tem that will not perform creditably in war is not a 
credible deterrent to war. 

This bring us back to the key question, 'Will we 
need arry bomber by the end of the 1970s?" It is 
primarily a conceptual- not a technical-question. The 
answer will be affected by economic considerations 
(how soon and how rna.n)'), but, fundamentally, a 
decision must be based on need. 

The question of need has to be examined in the con­
text of U defen e strategy which is in a state of tran­
sition. During most of the past decade our strategy has 
been to deter nuclear war by Assured Destruction-the 
ability of US strategic forces to survive an enemy at­
tack, and in retaliation cause unacceptable damage to 
the aggressor. A corollary of Assured Destruction has 
been Damage Limitation, or the capacity to hold down 

( Continued on following page) 
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the level of damage an attacker could inflict on this 
country. Damage Limitation received considerably less 
attention than Assured Destruction. Until recently, we 
have not had the technical means to defend against 
enemy missiles or to construct bomber defenses that 
promised to stop a high percentage of attacking aircraft. 

Assured Destruction was achieved through a com­
bination of land-based missiles, sea-based missiles, and 
bombers. As the missile forces grew in size and reli­
ability, the bomber was thought by earlier Administra­
tions to contribute less and less to deterrence. Bombers 
took several hours longer than missiles to reach their 
targets. The homber was believed easier to defend 
against, and to some it appeared needlessly duplicative 
of the destructive capacity of the missile forces. 

evertheless, a reduced numb.er of bombers was 
retained in the detenent forces as insurance and be­
cau e of certain characteristics unique to the bomber. 
It could, for example~ be used effectively in a how of 
force, as in ,the Cu ban missile crisis. It could carry 
much larger weapon than mis ile , a11d was acknowl­
edged to be useful against very hard targets that could 
not be destroyed by smaller warheads delivered less 
accurately by missiles. ln this respect it provided a 
Damage Limitation dividelld as a counterforce ystem 
to be employed against hardened enemy mis iles that 
might be held in reserve after an initial attack. The 
bombei; also could t;,e launched on ambiguou warning 
and recalled if the warning proved to be fal e. And the 
continued existence of US bombers forced the USSR 
to invest heavily in air defense systems, presw1iably 
diverting resources that might otherwise be used to 
build stronger offensive forces. Finally, the bomber 
force was regarded as a hedge against Soviet tech­
nological breakthroughs that might cancel or reduce 
the value of our missile forces. 

AU of these reasons for keeping the bomber alive 
and well were valid. And they wiU remain valid, along 
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with other bomber contributions to deterrence, which 
will be noted later. 

Nevertheless, many-probably a majority-of those 
who believed the bomber only marginally useful were 
convinced that a relatively low level of US Assured 
Destruction capability (perhaps twenty to twen.ty-ftve 
percent of the Soviet population and industry) was 
enough to deter nuclear war regardless of how many 
Americans might die in a Soviet ,attack on this country. 
Therefore they questioned the need for any bombers 
and rejected the requirement for a new bomber to re­
place the B-52. This rejection has come to a. head at 
a time when the bomber has, in fact, assumed more, 
rather •than less, importance. The rea::;ons relate botl 
•to strategy and to conceptual changes caused by tech• 
noiogy. 

For many months the Nixon Admiuistralion has beer 
conducting an exhaustive study of national-securit: 
policy and strategy. There have be~n vague but persis 
tent rnmors that the Pre ident intended to revive . 
strategy re embling the Ma ive Retaliation" of th 
Eisenbower-DuUes years, though it wa difficult t, 
understand the feasibility of such a strategy i11 vie, 
o,f the ize and sophistication of Soviet strategic forcei 

The first co.mprehensive, but till general tatemen 
of the new Administration's defense policy was coo 
tained in President Nixon s "State of the World" me~ 
sage to Congress-UNITED STATES FOREIGN POLTC 
·OR THE 1970s: A NEW STRATEGY POR PBA E. Man 

question were left unanswered, but the messa~ 
roughed in a nuclear strategy that is neither Massi\ 
Retaliation nor Assured Destruclioo at a minimum ]eve 

Several passages io the President's me sage are pert 
nent to the. future makeup of our strategic force 
(Italics have been added.) 

... the overriding purpose of our' strategi.c posture 
is political and defen~ive: to deny other countries the 
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ability to impose their will ou the Uniled States emcl 
its a/fies under the weight of slrateg.ic military su­
per'iority. We must assure that al l potential aggressors 
see unacceptable risk in contemplating a nuclear 
attack or 1111clear blackmail or acts which could esca­
late to strategic 1111c/e{Jr war, such as a Soviet attack 
on Europe. 

* * 
For the foreseeable future Europe must be the 

cornerstone of the structure of a durable peace. 
* * * 

... our NATO all.ies ... view the US commitment 
to deter Soviet aggression as being based mainly on 
our maintenance of a powerful strategic posture. 

* * * 
The United States will keep all its treaty commit­

ments. We shall provide a shield if a nuclear power 
threatens the freedom of a nation allied with us, or 
of a nation who e urvival we consider vital to our 
security and rhe . ecurity of the region [referring to 
A ia] a · a whole. 

* 
[And in the section. on Geneml-Purpose Forces] : 

The prospects for a coordinated two-front attack on 
our allies by Ru sia and China are low becau e of 
the risks of nuclear war and the improbability of 
Sino-Soviet cooperation. fo any event, we do 1101 
believe //,at ~•11c!, a ·oordi11ated affack should be me/ 
by US co11ve11tio11(1f forces. 

A US strategic posture adequate to prevent other 
countries from im.po ing their will not only on us, but 
on our allies, must meet two tests if it is to be credible 
to a poteutial aggressor. First, it must leave no doubt 
in his mind •tl1at the US would emerge from a nuclear 
exchange with some relative advantage over the at­
t<'lcker, in a position to defend itself against third na­
tions, and able to recover more rapidly than could the 
attacker. Second, other nuclear powers must believe 
it a reasonable possibility that the US would take some 
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In th1·ee wars, no major 
USAF bomber mission has been 
turned from its target by enemy 
action. The B-1, with its high 
speed, high/low altitude capability, 
and sophisticated penetration 
aids, promises to insure that 
proud tt·udition-if e,nemy aggres­
sion should trigger a war-for at 
least a decade afte1· it joins the 
SAC deterrent forces in 1978. • 
But the likelihood of deterrence 
failing will he greatly reduced by 
the B-l's ability to survive an 
attack and reach enemy targets 
with an imp1·essive ll'rray of missiles 
and bombs. 

form of positive strategic action against them if they 
were to 1threaten really vital US external interests. Such 
a US force should have a stabilizing influence because 
of its multiple deterrent effect and since it could not 
be used rationally to initiate unprovoked aggression. 

The strategy outlined in the President's message will 
require relatively large and versatile strategic forces, 
including a bomber that can retain its effectiveness well 
into the future. Also, some of the Soviet technological 
advances that the bomber ha helped in ure against 
have actlially occurred. Since they threaten principally 
the effectiveness of US strategic mi iles, they have the 
effect of enhancing the value of the bomber as a deter­
rent system. For example, the security of our land­
based missiles is sensitive to the accuracy and warhead 
yield of enemy missiles. The unexpectedly rapid expan­
sion of the Soviet missile force-particularly of the 
very accurate SS-9, which can carry a twenty-megaton 
warhead or three five-megaton weapons-is a real and 
pre ent threat to American ICBMs. 

The invulnerability of our sea-ba ed mi siles is sen­
sitive to enemy anti ubmad.ne warfare. In his Fisca1 
Year 1971 Posture Statement, Defense Secreta1·y Mel­
vin R. Laird stated that our Polaris submarines are 
still invulnerable, but that he could not guarantee con­
tinued invulnerability beyond the next five to seven 
years. For that reason, advanced developmental work 
was proposed on the Underseas Long-Range Missile 
System (ULMS), which would enable our missile­
carrying submarines to operate in a vastly larger ocean 
area and still hit targets in the USSR or China. 

The now-modest Soviet ABM system has an undeter­
mined growth potential, and hence poses a future 
threat of uncertain prnportions to both land-based and 
sea-based missiles. While ULMS will increase the 
Soviet problem of detecting US mis ile submarines, the 
longer flight time of ULMS probably will simplify the 

( Continued on following page) 
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Soviet ABM defense problem so far as submarine­
launched missiles are concerned. 

In view of these Soviet counterforce developments, 
it would be a dangerous risk to allow the bomber 
element of the US strategic forces to deteriorate through 
obsolescence. 

One of tl1e bomber's greatest values as a deterrent 
bas bee11 given all too little attention. The bomber, 
in combination with mi sile forces, creates an armost 
impos ible timing problem for an enemy planning an 
attack on the US. Put yourself in the shoes of the 
Soviet tactician considering a first strike to disarm 
the United States. The situation might look something -
like this: 

Any one of the three US strategic systems, if used 
independently of the others, can cause an unacceptable 
level of damage to the USSR. For a surprise attack on 
the US, I must, therefore plan it so that his missiles 
and bombers are reduced in effectiveness to a point 
where my defenses can handle them. It's particularly 
important that I get bis bombers, since I want to bit 
only military targets, The bombers, because of their 
accuracy and high-yield weapons, have by far the be t 
capability to hit my own hardened or mobile military 
targets in return. If I knock out the US bombers, the 
American President's options are reduced pretty much 
to attacking my cities with missiles. It then becomes a 
war against populations-a hard choice for any Presi­
dent. He may prefer to negotiate with us. How shall I 
plan my attack? 

• Now, US officials have said that they will not fire 
their missiles at my country until one of my warheads 
has actually exploded over US territory. Tt s reasonable 
to assume they mea11 this. Launching missiles on warn­
ing that may be ambiguous--perhaps even false-is 
simply too risky for them. 

• I'll use my land-based · ICBMs with high-yield 
warh1.:ads against the hardened US land-based missiles. 
My submarine-launched missiles (SLBMs) are shorter 
range, less accurate, and have smaller warheads, but 
they will do very well to destroy his bombers if I can 
catch them on tbc ground. 

• The US Ballistic Missile Early Warning System 
(BMEWS) gives the Americans about twenty minutes' 
warning of attack by my ICBMs. Other US warning 
systems can pick up my SLBMs five to ten minutes 
before impact on SAC bases. 

• 1 m going to optimize my surprise attack so my 
ICBMs will arrive over tl1e enemy's missile silos at the 
same time my SLBMs hit his bomber bases. But wait 
a minute. That won't work. His radars will pick up 
my ICBMs even before I launch my SLBMs from a 
few hundred miles off the US coast. He'll flush his 
bomber force under positive control and, after my 
missiles have exploded over US territory, he'll give 
his bombers a go-ahead. And his surviving missiles too. 

• Let's try it the other way. I'll optimize my attack 
against his bombers. I'll have to Jauncl1 SLBMs and 
ICBMs for simultaneous detection by the US so as to 
not flush his bombers on warning. But that won t work 
either. If all goes very well for me, US r:adars will 
detect my SLBMs five to seven minutes from the most 
exposed . SAC bases. Simultaneously, his BMEWS 
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radars will see my ICBMs about twenty minutes' flight 
time away from US missile sites. TJ1at leaves the Amer­
icans twenty minutes to alert their National Command 
authority and maybe :fifteen minutes after my fust 
SLBM detonates over a SAC base to make a final 
decision, transmit orders, and launch their ICBMs. 

Let's leave the Soviet planner with this dilemma. 
It will get worse for him when our satellite warning 
systems are perfected and when the B-1 becomes oper­
ational with its faster reaction time, ability to djsperse 
widely-even to highways if necessary-vastly im­
proved penetration capability, and varied load of stand­
off and gravity weapons. 

Several leading B-1 opponents have uggcsted that 
our need for a bomber may be obviated if the US 
adopts a policy of latmching missiles on warning of an 
attack. That proposition can be put in a different way. 
If we do not have a bomber with a credible ability to 
penetrate Soviet defenses, we would have to launch mis­
siles on warning, accepting the horrifying pos ibility,' 
however remote, that the warning might be fallacious. 
That is a sobering thought. 

Another plus for the strategic bomber i its useful­
ness in limited conventional warfare, as the B-52s have 
proved in Vietnam. Where heavy, concentrated fire­
power is needed there is no substitute for the big 
bombers. The B-52s have had no fighters to contend 
with and very little ground-to-air opposition. But equal­
ly ideal conditions will not always be present. The B-1 's 
supersonic speed, low-altitude capability, and advanced 
electrnnics will allow us to continue to use heavy 
bombers in a far less permissive conventional-war en­
vironment if future contingencies demand it. 

But the B-1, a sophisticated and expensive aircraft, 
can be justified only if it makes a major contribution 
to the primary task of our strategic forces-deterrence 
of attack on the US and our allies. 

The fundamental question, "Will we need any bomb­
er by the end of the 1970s?" has been answered affirm­
atively by the Nixon Administration. So, it appears, 
has the next logical question "Will we need this bomb· 
er-the B-1 ?" An economy-minded Admini tration i: 
not likely to endorse a nearly $2 biJlion investment ir 
developing and testing the prototype 'of a ystem unles 
it believes that system essential to national security. J 
reversal by DoD is unlikely unle s there should be 
gross reduction in the Soviet/Chinese threat, perhap 
as a product of the SALT talks. The decisive arena ha 
shifted from DoD (until two years ago strongly antl 
B-1) to Congress (until two years ago overwhelming] 
pro-B-1). 

In his "State of the World" message, Preside1 
Nixon said: 

Because planning mistakes may not how up for 
several years, deferral of hard choices is often tempt­
ing. But the ultimate penalty may be di astrous. The 
only responsible course is to face up to our problems 
and to make decisions in a long-term framework. 

There is no decision on weapon systems to whi 
that warning applies more pointedly than to the B­
-END 
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If you give a man a fish, he will have one meal. If 

ou teach a man to fish, he will eat all his life .... " 

his was the credo behind the community action programs 

et up by the Air Force's first full-time, full-tour 

:ivic Action officer in South Vietnam ... 

How Captain Blair 

Helped People Help Themse·lves 

By Sgt. John W. Gunkier, USAF 

I F you give a man a fish, he wUI have one 
meal. If you teach a man to fisb, he wHI eat 
all his life." 

TJ1is proverb from the Oriental philoso­
pher Kwan Tzu. summarizes the idea Air 

1orce Capt. Richard S. Blair brought to his job as 
,e first full-ti.me, full-tour Civic Action officer in 
1ietnam. 

Now Dh:ector of Administration for Hq. Aerospace 
.escue and Recovery Service (ARRS), Scott AFB, 
l., Captain Blair operated from Bien Roa AB, Viet­
am, during 1967. ' 
From the outset of bis tour Captain Blair intended 

1at the generosity of U:S servicemen and the American 
~ople back home, who contributed more than 120 
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tons of commodities to hospitals, schools, orphanages, 
and refugee camps in Bien Hoa Province during his 
year there, would be used to the best advantage of 
the Vietnamese people. 

To assure this, Captain Blair insisted that the Civic 
Action office align it elf "only with those people who 
would help themselves"-no glib phrase, but an abso­
lute working philosophy. 

Volunteers from Bien Hoa often went into Cong 
Thanh, Due Tu and Tan Oyen districts tools in hand, 
to aid building projects. But if the local villagers did 
no more than squat in the shade to watch, the US 
servicemen moved on to some other project. 

In other cases, volunteer civic action teams col­
(Continued on following page) 

At fit·st, before the self­
help concept jelled, the 
tendency was for the 
Americans to do the work, 
as Captain Blair (in, 
T -shii·t, foregroun d ) and 
his men did durin g their 
first civic-action p1·oject­
construction of a 
chicke n coop . But it soo11 
became cleai• that f or 
civic-action prog ram s to 
h ave real 1neaning, 
the Vietnamese n eeded to 
do the jobs them selves. 
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lected discarded bomb crates and took them to vil­
lagers needing wood to build homes. When a team 
returned to check the villagers progress it often found 
some villagers had used all the wood given them 
while others hadn't even gone to the trouble to break 
their crates apart. The hard workers were given more 
wood. 

With thirty-five to forty projects going on at all 
times, Captain Blair explained there were always will­
ing Vietname e who could use help. "I dido t intend to 
cultivate any ort of 'rice Chri tians, ' " he said wryly. 

With little precedent to guide him, Captain Blair had 
to rely on his background in education and administra­
tion, as well as on his conscience. In his view, the pur­
pose of tbe often mi understood-and sometimes 
maligned-Civic Action program was to help the Viet­
namese people build a workable society. 

In Bien Hoa province, the people were unu ed to 
(or else alienated from) an orderly way of life. Refu­
gees from the war-torn Mekong Delta emigrated north, 

Kids are kids anywhere and 
they like getting gifts. The 

kids in the Mau Tam 
Orphanage in Bien Hoa 

p1•ovince gather here like bears 
a1·om1d honey to get soup, 
clothing, food, and cundy 

from SSgt. Dick Charest. Units 
in the area needed little urging 

to make visits to village 
schools, orphanages, and 
remote villages to bring 

gifts and friendship to 
the youngsters. 
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The medical civic action 
program (MEDCAP) provides 
much-needed medical help fo,· 
village,•s in remote areas of 
Vietnam. If you bring in the 
needed skills, you can set up a 
clinic anywhere, anytime. 
Here an Afr Force 1nedic check1 
a child's th1·oat in a Bien Hoa 
p,·ovincial ,,iJlnge. The self-help 
concept in ludt'l besides actual 
examinations and care, 
instructions in hygiene and 
basic preventive medicine that 
villagers can put to work 
on their own. 

and refugees from Communi l terrorism fled outh intc 
Bien Hoa. Many had known only hand-to-mouth exis• 
tence, where the craftiest and most selfi h survived. 

They had never known or had long forgotten neces 
sities of civil management such as adequate channel 
of self-government cooperation with neighbor to reacl 
community goals, or trust in civic leadership. 

It was evident to Captain Blair that encouragin! 
refugees to depend wholly on merican aid cou.ld no· 
be the role of Civic Action. The i1· Force officer en· 
couraged them to solve their own problem througr 
the community structure, but at time he had tc 
provide help. 

Subsistence above starvation level, good health 
sanitation and cleanliness, and education-these · wen 
the foundations Captain . Blair sought to provid, 

. through the offices of established village leaders. 
Soap, books, scrap wood used clothing, capture/ 

Viel Cong rice, and toys for the childr n were part o 
the supplie given to the village leader for distribu 
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ion. With the gifts, however, there went one admoni­
ion: "Give this to the people for their use. Do not 
ell it." 

Since the villag leaders were encouraged to make 
heir own deci ion , complaints about the equity of 
li tributiou were taken to them for settlement in the 
ocal community rather than distantly. The Civic Ac­
ion office's only further involvement was to keep 
lose check to see that the local leaders were honest in 
nanaging the materi,al given them. 

One of Captain Blair's most successful Civic Action 
1rograms was an example of local initiative in solving 
community problem-the construction and operation 

,f Thang Long School, in the village of Tam Hiep. 
A local Vietnamese teacher Nguyen Xuan Tho, or­

anized the school because the regular public chooJ 
vas too small to handle the many elementary and 
Linior-high-school youngster who thronged into Tam 
Iiep as refugees. Tho hired several local teachers, 
-1hose alaries he paid by charging tuition, but his 
;reatest concern wa the lack of classrooms. Captain 
Uair's office learned of the problem. 

Education was a project already dear to the Civic 
~ction men. More than forty Air Force volunteers 
vere teaching conversational English to 400 Viet-
1amese teen-agers at the Ngo Quyen High School in 
Hen Hoa. So it was not unu ual that Captain Blair 
vas determined to help the Thang Long School. 

He arranged for scrap wood from bomb crates to be 
aken to Tam Hiep, with a suggestion that Tho sell half 
o provide money for the main timbers of his school 
1ouse. Captain Blair did not volunteer men to build 
he school, for he knew that if the villagers themselves 
mdertook the project, the Viet Cong would be less 
!kely to burn the building. He was also confident that 
uch a project would help instill in the Vietnamese a 
ealthy pride of ownership and a sense of responsibility 
)r the school s . uccess. 

Tho hired more teachers to handle the expected 
1flux of students; and teachers, parents, villagers, 
nd the school's Boy Scout troop pitched in to build 
1e chool. 
Education, even at the grass-roots level, requires 

. oney. More than $12,000 was donated by Bien Hoa 
1se personnel to the "Dollars for Scholars" scholar­
tip program set up for the chool. Tuition was made 
1ailable for 515 refugee students at the school. 
Io return for tuition grants, Tho demanded that 

.ch student ign a tatement promising to attend class 
td be diligent in his studies. Disciplinarian Tho also 
sisted that each student maintain a monthly B aver­
e if his scholarship were to continue. 
Each month the donors from the base visited ,the 
hool to meet with the students and give them the 
xt month's tuition. The students then carried the 
)ney to Tho, their "principal." This brought home 
the students the personal involvement of their bene-

e a111hor, Sgt. John W. Gunkier is an /11formatio11 
,;/micim, at Hq. Aerospace Rescue and Recovery Service 
Scott AFB, 111. A 1968 graduate of the D efense lnfor­
tion School, he (11/ended the U11i11ersity of Michigan for 
ee years. He has asked thm his check for this ar1ide be 
t to Bie11 Hoa for use in civic acrio11 projects. 
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And fathers n1·e father nnywhere---c,, •n for a dny. On 
"Pa1ms11n ' duy ut Bien Hon province, nptniu Blair nnd 
his men gnve 0£ their 11ffccti0Jt to 01·pho11 who needed it. 

factors and emphasized the students' own participation 
in the proceedings. 

Gen. William W. Momyer, then Seventh Air Force 
commander, called the scholarship program one of the 
first truly long-lasting Civil Action projects to be ini­
tiated. He suggested all Air Force units in Vietnam 
establish such programs. 

There can be no· stopping a determined people, and 
at times there is no holding in check the generosity of 
US servicemen, e pecially if children are involved. 
One uch burst of generosity at Bien Hoa culminated 
in the celebration of a uniquely American holiday­
Father's Day. 

"Operation Papasan" provided an Air Force father­
for-a-day to all fatherless children in the area. Father's 
Day morning saw men from every squadron at Bien 
Hoa head for an orphanage, ho pita!, or refugee camp. 
Each "dad ' had his pockets fuU of pre ent -picture 
books, pencils, dolls, and that notorious child-spoiler, 
candy. Th happy shout that welcomed them broke 
the language barrier . 

This sort of spontaneou generosity is sometimes 
hard for the Vietnamese to understand, after their long 
trial of war and deprivation. For example Captain 
Blair once spent a long ses ion witJ:l the mother of a 
Thang Long student, trying to explain the scholarship 
program. The woman insisted he tell her what was 
expected in return. 

The Air Force captain carefully explained to her 
that the men at Bien Hoa loved children, that many of 
them were themselves fathers who had been away from 
their own children for many months. He told the 
woman that the only reward the Americans manted 
was the deeply personal atisfaction that comes from 
eeing a happy child-equipped with a proper educa­

tion and the hope and promise that learning offers. 
When the woman finally understood what Captain 

Blair was talkjng about tears of joyous disbelief 
welled up in her eyes. That, Captain Blair said later, 
was one of the most moving moments of his military 
career. 

"lf you teach a man to fish .... "-END 
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A Presidential Commission, headed by former Secretary of 

Defense Thomas S. Gates, has recommended the creation of an all­

volunteer military force and has proposed a set of policies to help 

bring about such a change. Veteran military writer Lou Stockstill 

reports on .. . 

An All-Volunteer Force 
The Plans . .. The Prospects . .. The Problems 

By Louis R. Stockstill 

C REATION of an all-volunteer military force, a 
recommended by a special Presidential Com­
mis ion, would have far-reaching implication 
for everyone on active duty, as well as Re­
ervists, retirees, and dependents. 

The Commission, headed by former Secretary of De­
fense Thoma S. Gates, has called for atl. end to the 
draft, and for immediate and substantial pay raises for 
tirst-tcrm officers, and first- and second-term enlisted men. 

Of equal or greater interest to the present career force, 
the Commission report also endor es: 

• Adoption of a military "salary" system for all those 
in uniform. 

• Modification of the present retirement system, to 
include "vesting'' privileges for officers and en I isled ( equiv­
alcmt to those provided ivil Service employees). 

• Increased hostile-fire pay ($200 per month) . 
• ubstitulion of a substantial number of civi lians for 

officer and enlisted personnel. ("The potential i greatest 
in the Air Force" where it was estimated that some 
1 J. 000 officer billet'S and 72,000 enlisted spaces cot1ld be 
civilian ized.) 

• Expcndi.ture of add itional service resource · on re­
cruiting (keeping top recruiters .longer in uch as ign­
men ts and improving their incenti.ves with extra pay, 
bonuses or accelerated promotion) . 

• Major upward-revi ion of "special pay" fo r military 
physicians ( to $ I 2,600 per ye11r extra, "fter eight years' 
service). 

• Possible "civilianization' of military ho piLals, or 
adop tion of a broader civilian medical-in urance program 
£or ome portion of the retired and dependent popul ation. 

• Provision of $35 000 "stipends" to medical students 
uver a sevcn-ycnr period, in exchimge for three year ' ac­
tive duty as military phy ician . ("If the draft is elimi­
nated, dramatic actiot1 will be required to in ure the 
cot1tinualion of health care now provided.") 

• Reorienta tion of lhc active Reserve to reduce the 
number of men in paid dri.11 status, increase the pay of 
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those remaining, and recruit more Reservists from "young­
er, less well-educated groups." 

These are some of the highlights of the Commission's 
211-page report, soon to be supplemented by a volume 
of "background studies." 

The fifteen-member group, aided by a staff of fifty-one, 
began work la t May after President Nixon announced 
that he had "directed the Commission to develop a com­
prehensive plan for eliminating conscription and movin~ 
toward an all-volunteer armc:d force." The Chief Executive 
also told the group to "determine" what standby drafl 
machinery would be required in a national emergency 
and asked Commission members to "give serious con 
sideration" to Reserve requirements. 

In handing the Commission findings to the President 
Mr. Gale said the group unanimously -concluded "tha 
the nation s intere ts will be better served by an all-volun 
teer force, supported by an effective standby draft; . . 
that steps should be taken promptly to move .in lhi 
direction; and that the first indispen able step is to remov 
the present inequity in the pay of men serving in thei 
first term in the armed forces." 

The pay increases recommended for the first-termei 
will approximately double the amount enlisted men no· 
receive and give officers a twenty-eight percen t boost i 
ba ic pay during their first three years of service. Tr 
Commission recommends that the new rates take effe1 
on July 1 of this year. 

Total estimated cost of the proposal-based on 
2,500,000-man force- would be· $3.24 billion, of whi, 
the government would recover about $540 million in taxe 
for a net budgetary cost of $2.7 billion for Fiscal '71. 

Increases in basic pay would total $2.68 billion. • 
addition, $210 million is earmarked for proficiency pa 
$150 million for the Reserves, $120 mrnion for the Mee 
cal Corps, and $80 million for recruiti.ng, ROTC, and t 
like. 

For a force of 2,500,000 men, the Commission said co 
would drop to about $2.1 billion beginning in Fiscal •~ 
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The study, however, makes "no allowance for infiatioll." 
In moving to an all-volunteer force, the Commission 

said it would be helpful to: 
• Extend "skill" pay differentials to first-termers. 
• Provide "pro-pay" for men in critical occupations 

after satisfactory completion of advanced training. 
• Offer higher grades upon service-entry (and peedier 

promotion thereafter) to those with special skills or un­
usual aptitudes. 

• E liminate present obligated terms of service for en-
listed personnel. . , 

• Expand programs giving enlistees a choice of occu­
pation as a condition of enlistment. 

• Institute more "lateral hiring" (taking skilled civilians 
into the service at ranks commensurate with their train­
ing and experience) . 

• . Extend family travel allowances and dislocation al­
lowances to all enlisted personnel. 

By thus improving pay and conditions of service, t,he 
ommi~sion sai.d it should be possible to meet armed 

forces manpower requirements on a strictly volun teer 
basis. 

The Commission's rationale: Since a volunteer force 
would reduce personnel turnover, 001 more than 325,000 
men would have to be enlisted annually to keep 2,500 000 
in uniform. Because 250 000 (or about half) of those 
eo list ing annually in recent years are "true volunteers" who 
would have joined military ranks even without the dra ft, 
the annual enlistment deficit i only 75,000. "Reason­
able improvements in pay and benefits in the early years 
of service" the· ommission said, "should increase the 
number of volunteers by these amounts." 

Present physical, moral, and mental requirements would 
be retafoed, but the ervices would be expected to con­
tinue accepting up tq twenty percent of enlistments from 
the lowest (Group IV) mental group. 

Observing that the US "has relied throughout its hi -
tory on a voluntary armed force except during major wars 
and since 1948," the Commission said "a return to an 
all-volunteer force will strengthen our freedoms, remove 
an inequjty now imposed on the expression of the pa­
triotism which has never been lacking among ou.r youth 
promote the efficiency of the armed forces, and enhance 
their di gnity." 

The Commission sa id the volunteer concept provides 
a "system for maintaining standing forces that minimizes 
government interference with the freedom of the ind i­
vidual to determine his own li fe in accord with his val ue." 

Although the Commission ma le numerous calculations 
for varying strength projections for an all-volunteer force 
(2,000,000 me11, 2,250,000, 2,500.000 and 3,000,000), 
lhe 2 500,000-man force was utilized most freque ntly in 
illu !ration . 

This force would not literally consist of two and one­
half million military bodies, however. The Commission 

... AND COMING IN JUNE 

Only the highlights of some of U1e more sig11ificant 
features of the recommeudntions of the President's 
Commission on an All-Volunteer rmed Force are 
offered on these pages. A more detailed and analyti­
cal survey of the Commission report will appear in 
the June 70 issue of AIR Foll.CE/SPACE DIG EST. Tile 
longer analysis will also be written by Louis R. 
Stockstill, the author of the peclal report on Amer­
ican prisoner. of war, which appeared in the October 
69 issue of tbis mllgazinc. 
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said it could save 60,000 spaces as a result of reduced 
travel, Lraining, and ·eparatioas, and till have a force 
that would be as "effective" as a 2,500,000-man military 
organization utilizing the draft. 

Civilian Substitution 

Further reductions would be made through civilian 
sub titutions once post-Vietnnm force levels have been 
achieved. The Commission said the ub titution program 
should be "initiated and carried out over a three- to four­
year period." For a 2,500,000-man force, the "sub titution 
potential" for each service would be as follows: 

Service 
Army 
Navy 
Air Force 
Marine Corps 

Officer 
6,600 
6,200 

11,300 
BOO 

Enlisted 
0 

10,800 
72,200 

8,900 

Thus, the 2 500,000-man force would shrink to 2,440,-
000 with the 60,000 spaces saved by reduced travel, 
training, etc., and to 2,323,200 with the substitution of 
civilians for 24,900 officers and 91 900 enli ted men. 

Officer Procurement 

Although most officers have beeu recrui ted from among 
college graduates in recent yea rs, Lhe Comm ission said 
this ''somewhat arbitrary" action stemmed partly from 
a favorable, draft-produced recruiting cli mate. Under the 
volunteer concept, the Commission assumes that te11 per­
cent of the officers entering the service would not be 
college graduates. 

At the same time, the Commi sion made the assump­
tion that ROT,C "will continue to be the major source of 
new officers for Lhc Army and Air Force." And the re­
port endor es a $25 million to $30 million program to 
boost ROTC scholarships to L0,000 annually for each 
service-almost double the number now available. 

But since "fewer students' arc likely to enter ROTC, 
particularly in the first two years ofter adoption of the 
volunteer concept, the Commission aid many schools 
may have to drop ROTC, tJrns making it advi able to 
establish "area. training center ." 

The Commission also made these comments about 
other officer-procurement programs: 

• Serious consideration should be given to increased 
use of scholarshi p and nonscholarship Reserve Offtcer 
Corps and Platoon Leaders Class ( PLC) type programs. 

• The ervice • will "doubtl e " seek to attract ' ome­
what o.lder civilians who de ire to enter specialized and 
Jes physically demanding branches." 

• Advanced officer grades should be given to civilians 
commissioned in noncombat skills. 

• Greater use can be made of warrant officers. limited­
duty officers ( LOO ) , and temporary officer grade . 

• ' 'lf difficulty is experienced in recruit ing new college­
graduate officer , . . . serious consideration hould be 
given to expanding Lhe noncollege officer-commjssioning 
programs." 

Standby Draft 

fo the event of an emergency after a volunteer force 
i in effect, "the Commi • ion recommended • tandby" draft 
machinery that would provide ( l) a register of draft­
eligible males; (2) a system for selecting inductees; (3) 
procedure for notification, examination, and induction· 
(4) an administrative organization· and (5) a require­
ment chat the standby sy tern could be invoked only by 
Congress at the request of the President-END 
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Blue Steel to Blowpipe 

The British, whose aerospace skills have always been 

recognized as first-rate, have managed to develop a broad array 

of missile weapon systems-some of which have attracted the 

interest of and been put into service by other nations' forces. 

Here's a special -report on . . . 

BRITISH MISSILES 
A Versatile Armory 

By Stefan Geisenheyner 

AIR FORCE/SPACE DIGEST EDITOR FOR EUROPE 

W HEN German V-1 and V-2 weapons 
became operational in 1944, England be­
came the world's fir-st nation to experience 
attacks by modern missiles. Tbe V-1, a 
simple drone with a high-explosive war-

head, was potent, put Britain's conventi.ona1 defenses 
were effective against it. No defense was pos ible 
against ,the second weapon, the V-2- the world's first 
ballistic missile. 

The collapse of the Third Reich saved British 
cities from extensive damage. The seriousness of bal­
listic missiles' poteutial threat provided the basic post­
war incentive to embark on a wide-scale, guided­
weapon progi;am that eventually gave British forces 
adequate defensive and offensive missile capabili ties 
though they were not carried to operational status in 
some ca-ses. 

Sometime in the mid-1950s, Britain's first modern 
missiles underwent testing or became operationally 
ready. These weapons differed considerably from the ir 
US contemporaries because British designers pursued 
concepts of their own. For example, the RAF's first­
generation air-to-air wea_pon the Fireflash, used two 
strap-on boosters that brought the unpowered core con­
taining the guidance package and warhead to opera­
tional speed. The boosters were jettisoned after burn­
out, allowing tbe missile to coast to its target. 

The same missile incorporated a guidance package 
containing a very advanced beam-riding homing head. 
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The application of ramjet propulsion, a field in which 
Britain excels, was and is widespread. It can be as­
sumed that the largely secret guidance methods al o 
were developed independently of outside sources. 

The Decision of 1957 

A turning point for the Briti:;h missile industry came 
in 1957 when Duncan Sandys, then Britain's Minister 
of Defense, in a major policy decision, downgraded the 
role of manned aircraft and entrusted t.J:ie primary de­
fense of the Commonwealth to guided missiles. 

This fateful action was based on the promising per­
formance of missiles in the air defense role and the 
good progress made in constructing long-range bal­
listic missiles. Thus, at the end of the 1950s, Britain's 
missile production program covered the whole range of 
modern guided weapons, from intermediate-range bal­
listic missiles (IRBMs) right up to wire-guided antitank 
weapons. 

Jn retrospect, Mr. Sandys' decision proved a di­
saster. Many promising aircraft projects were canceled 
or stretched out, and the RAF s fly ing commands still 
have not ful ly recovered from the blow. Early in the 
1960s it was concluded that an effective defense could 
not be mounted without modern fighters and their as­
sociated command centers. Furthermore, it began to be 
accepted that a credible strategic deterrent could not 
rely only on missiles (which then were not hardened, 
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were liquid fueled, and were slow to react) and that, to 
achieve maximum flexibility, retention of )nanned 
bombers was mandatory in the overall defense effort. 

For financial rea ons it pi:oved impossible for the 
British government to pursue the ambitious missile pro­
gram simultaneously with a crash program initiated to 
regain lost ground in advanced aircraft development. 
As a result the offensive missile programs were can­
celed. This included British Aircraft . Corporation 
(BAC) Blue Water, a highly mobile medium-range 
missile, and Hawker Siddeley Dynamics (H D) Blue 
St1·eak, an IRBM. Work on the latter had progre ed 
to the point that the weapon could be offered to the 

ATC-affiliated European Launcher Development Or­
ganization (ELDO) as first stage for the then-planned 
Europa satellite launcher. Tt actually fills this role to­
day and represents the basis for Europe's ambitions in 
space exploration. 

Blue Steel 

However, if British foreign policy were to be effec­
tive, a credible nuclear deterrent wa required. TJrns, 
Britain decided to participate in the US Air Force's m­
fated Skybolt air-launched ballistic missile (ALBM) 
program. When this program was canceled by Pre i­
dcnt fohn F. Kennedy in 1962 the RAF found itself 
without the means for a future long-range nuclear capa­
bility. This Jed to the large-scale introduction of tJ1e 
Blue Steel air-launched standoff mi sile originally de­
veloped as a stopgap we~pon until Skybolt became op­
erational. 

Built by HSD Blue Steel became fully operational 
in 1963 and gave a new lease on Lif to the RAF's jet­
bomber fleet. The weapon carries a thermonuclear war­
head and can be launched from low-level flight at 
targets more U1an 200 miles distant. The liquid-pro­
pelled missile is guided by an inertial system impossible 
to jam. Though most of Blue Steel' performance and 
weight characteristics are classified, it is public knowl­
edge that evasion courses and altitude cha11ges can be 
preprogrammed into the weapon's guidance system. 

Supersonic speed at all flight level gives Blue Steel 
a high survival rating jn a hostile environment. For 
nearly eight years Britain's only strategic weapon Blue 

Steel has been backed up since 1969 by Royal Navy 
nuclear submarines armed with US-developed Polaris 
ballistic missiles. After cancellation of domestic offen­
sive mi sile programs, Briti h industry concentrated on 
air defen e guided weapons both for naval and land­
based use, short-range air defense missiles and air-to­
air weapons. In all these sectors, remarkably efficient 
weapons were developed and mass-produced. 

Firestreak 

HSD has produced all British air-to-air missiles in 
service with the RAF and some foreign customers to­
day. Building on the extensive experience gained with 
construction of a variety of infrared (IR) guided mis­
siles, the firm developed th then very advanced Fire-
treak weapon system which thr ugh more than a 

decade in use, still serves wjth the RAF and the Royal 
Navy Fleet Air Arm. All HSD-built air-to-air weapons 
use IR guidance systems and IR proximity fuzes. Such 
systems offer several advantages over radar guidance 
systems: They cannot be jammed electronically; they 
are more accurate; and they need no radar illumina­
tion of the target aircraft (which would warn the 
enemy of impending attack). 

An IR guided missile allows the launching aircraft 
to break off the engagement as soon as the weapon is 
on its way. Drawbacks of an IR missile include low­
ered efficiency in bad weather and marginal per­
formance close to the ground. HSD and the RAF are 
convinced that the advantages outweigh the negative 
factors and therefore opted for development of IR 
guided air-to-air missiles exclusively. 

The Firestreak is a typical first-generation IR weap­
on, with a launching weight of 300 pounds and a 
range of five nautical miles. The official minimum 
range of only 0.75 nautical miles is a remarkable 
feature, highly desirable in any dogfight situation. The. 
relatively heavy weight is due to a sophisticated guid­
ance system, which in complexity far surpasses the 
US's Sidewinder system. 

The missile is put on a rough course to the target by 
an IR scanner in the nose. Two ring of m optics 
mounted further back on the body come into operation 

(Continued on following page) 

Firestt·eak air-to-ah-
missiles shown aboard 
British Lightning fightei·s. 
Built by Hawker Siddeley 
Dynmnics, the 
infrared guided weapon can­
not he jammed electroni­
cally and is highly 
accurate. D1·awbacks to 
all infrnred missiles 
arc their lowered efficiency 
in bad weather and margiiial 
performance when 
close to the ground. 
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Hawker Siddeley 
Dynamics' 
Red Top missile 
has a speed 
of Mach 3 and 
a range of 
eight nautical 
miles. It has 
been called the 
most sophisticated 
infrared guided 
weapon in 
the Western 
world today. 

as soon as their sensors can lock on target. They con­
famously feed two series of angular measurements into 
the guidance system, which from these data calculates 
a target's range and bearing. This seemingly circum­
stantial method allows early detection of evasive ac­
tion, which can be dealt with by the missile without 
violent maneuvering. The warhead is then detonated by 
a •proximity fuze. The missile is a pursuit-course 
weapon, which considerably limits its tactical use. 

Red Top 
It soon became clear that optimal tactical positions 

to launch Firestreak against supersonic targets could 
rarely be achieved. The RAF at this point demanded 
development of a new missile that could allow attacks 
from all angles. This weapon, originally called Fire­
streak IV, later was renamed Red Top. It retained the 
proved aerodynamic configuration of Firestreak but in­
corporated all available cientific advances in missile 
technology made in the 1irst half of the 1960s. 

Reel Top was increased in speed to Mach 3 and in 
r ange to eight nautical miles. Its refined 1R system al­
lows attacks from all angles, including the use of col­
lision-course tactics. Red Top i probably the most 
sophisticated IR missile in the Western world today. 

Aircraft equjpped with Red Top can be fitted with 
both simple and complex fire-control systems. The sys­
tem used by the RAF's Lightning interceptors presents 
the pilot with aircraft radar-generated steering com­
mands to reach a favorable firing position in re)atiou 
to the target. The system prepares the mis j!es for 
launching, runs up their gyros and automatically fires 
a weapon upon attaining an optimal position. In a sim­
plified system the target may be acquired visually by 
the pilot, who can fire manually with an excellent 
chance of success. 

Tail Dog 

Tail Dog, the successor to Red Top, is currently in 
development. Its designers hope to constrnct a 1nissile 
suitable for medium-range intercepts and with excellent 
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The Mk.2 Blood­
hound 1nakes 
up an iinportant 
part of Britain's 
nationwide 
air defense 
system. Although 
})l'imal'ily a 
high-altitude 
weapon, Bloodhound 
1i1issiles have 
chalked up 
intercepts as 
low as I,000 feet. 

capability at minimum dogfight ranges. The missile will 
be small and highly maneuverable, and will combine 
simplicity with reliability. 

Tai l Dog's particulars are secret. It can be assumed, 
however, that, with HSD's extensive expertise in IR 
systems, the missile's guidance is based on this tech­
n logy. There are indications that the novel, patented 
guidance system may also include electromagnetic com­
ponents. 

The weapon is designed to fit an equipment pack 
that can be attacJ1ed to any existing fighter aircraft in 
the form of an autonomous weapons package. This al­
lows the use of Tail Dog for self-defense 011 close­
support aircraft or on interceptors as secondary arma­
ment for dogfights if other mjssiles are cnrried for long­
range attacks. 

Two land-based, surface-to-air weapons were devel­
oped for British forces by BAC-Thunderbird and 
Bloodhound. The latter hecame operational in its ini­
tial Mk. l version in 1958. It has since been replaced 
by the improved Mk.2 variant, which features longer 
range, improved guidance methods, and more powerful 
engines. 

Bloodhound 

The Mk.2 Bloodhound is a stationary long-range 
weapon for use in a nationwide air defense system. It 
is a semiactive homing missile. Utilizing difficult-to­
jam continuous-wave (CW) radar guidance, it is rela­
tively immune to enemy electronic countermeasures 
(ECM). , 

The missile is brought to its supersonic cruise speed 
by four strap-on solid-fuel boosters. As soon as the 
missile's main propulsion units- two Bt'istol Aerojet 
ramjets-cut in after having reached their operating 
speed, the boosters are di carded. The fuel capacity of 
tl1e twenty-five-foot-long missile is sufficient to attain a 
range of at lea t fifty miles. 

Though the missile is primarily a high-altitude weap­
on, low-level intercepts clown to l 000 feet have been 
successful. Bloodhound is in service with the RAF 
home defense system, the Swedish Air Force, the Royal 
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Australian Air Force, and the Swiss air defense net­
work. 

Thunderbird 

The second long-range air defense missile built by 
BAC-the Thunderbird-is, according to the manu­
facturer, the most versatile antiaircraft system in the 
world today. The complete system is fully mobile, de­
signed to withstand cross-country travel, and is com­
pact enough to be air transportable. Thunderbird can 
serve as a stationary defense weapon or can just as 
efficiently provide air defense over beachheads or in 
fluid battlefield situations. 

The Mk.1 version of this solid-fuel missile with 
strap-on boosters became operational with the British 
Army in 1960. The improved Mk.2 Thunderbird re­
placed the earlier models in 1965. This version's guid­
ance system is essentially the same as Bloodhound's 
but its radars guidance equipment, ground power, and 
associated installations are fully air transportable. The 
Thunderbird was purchased by Saudi Arabia in 1966. 

Seaslug 

The long-range naval missile field is HSD's exclusive 
domain. Few pertinent facts have been made public 
about the two missiles built by this firm for the Royal 
Navy. The first the Seaslug Mk.1, has been fa service 
on the first four County-class destroyers since 1962. A 
Mk.2 version is being -introduced presently and will 
eventually replace all Mk.ls on •the older ships. 

The Mk.2 offer,s an improved overall performance. 
Seaslug is designed to intercept aircraft, at all J'ligh t 
levels, over longer ranges. In addition, it has an excel­
lent surface-to-surface capability and is the main arma­
ment of all modern British destroyers. The missiles are 
fired from a rather unwieldy twin launcher, fed auto-

Long-rang naval missiles al'O Elnwker Siddel y Dynamic ' 
exclu iv ,lomniu. Seaslug, designed lo inte1·cept nit· •1·11ft 
nl nil nlti1ucle , also has udncc-to- urfuc cnpuhility, 
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Thunde1·bird, 
another 

long-range air 
defense missile in 

Britain's inventory, 
is fully mobile 

and has been 
designed with its 

associated 
equip1nent for 

cross-counll•y 
travel and 

air mobility. 

matically from below-deck magazines. Targets are ac­
quired by radar and are plotted for range, height, and 
bearing. 

The fire-control system positions the start ramps and 
the missile is ready for launching if IFF (Identifica­
tion, Friend or Foe) interrogation of the target con­
firms it as hostile. The weapon is a beam-rider and 
utilizes a solid-fuel rocket as sustainer and four stcap­
on rockets as booster ·, Its total length is twenty feet, 
and its range is estimated at twenty to twenty-five miles. 

Sea Dart 

The uccessor to this widely used weapon is HSD's 
Sea Dart, on which development began in 1962. It is 
expected to become operational this year. Though the 

(Continuect on. following page) 

Seaslug is the milin nrmnment of such modern Brili h 
destt·oyers us these Co1mt,•-elass types. Radnr a quire 
targets and plots them as to range, ultituclc, nud bcnring, 
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two-stage fourteen-foot missile is considerably smaller 
than Seaslug, it · performance is reportedly much bet­
ter. [ts range should be at least thirty miles, and at 
launch it u es one booster, which is jettisoned as soon 
as the ustainer a Roll -Royce ramjet, reaches op­
erating velocity. 

Sea Dart i an area-defense weapon. Because of it 
relatively small size, it can be used on ships much 
smaller than the 3,500-ton County-class destroyers. Tt 
will be the main armament of the Royal avy's new 
Type 42 missile de troyers. The compact turrets from 
which the missiles arc fLred are an importc1nt integral 
p~\rt of the system and cc1n be in tailed on virtually any 
type ship large enough to hou e the magazines and the 
extensive radar and guidance gear. 

The sophisticated fire-control equioment allows 
simu ltaneou selection of several targets. The mis ile 
is a beam-rider with prnximity fuzing, and its speed 
probably is well above Mach 3. 

The missiles first test fu-ing began in 1965 ~ result 
achieved so far have been excellent. The system is hard 
to jam, and the manufacturer claim a high hit proba­
bility against any type of aerial target, including hostile 
missiles. The hit probability again t urface targets 
over very long ranges approaches 100 perc nt. 

The missile is very reliable, due to its relative sim­
plicity and automatic checkout equipment that is stan­
dard on all parts of the system. Sea Dart enters service 
with the Royal Navy in 'I 97 J and has been approved 
for export to friendly nations. A l1ighly mobile land­
based version is presently under sh1dy. 

Close-Quarter Air Defense 

By fat: the most unusual missiJes produced by the 
British aero pace industry are the short-range air de­
fen e mis iJes for ti e on land and ea. Equipment plan­
ners for Bri.tish forces stressed from the very beginning, 
the need for close-quarter air defense. It was a swned 
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Exp ected to 
b ecom e oper a tio n al 
this year is 
HSD 's Sea D a rt, 
a n a rea -defen se 
weapon that 
also can b e u sed 
on shi1>s of a 
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to house the 
n iagazines a nd 
ex ten sive 
r ad a r a nd guidance 
gea r . The Mach-3 
weapon is a 
b eam-rid er 
with prox imity 
f uzing . 

hort Urother &; H11rla,11l s Sen nl lose-rang hip-lo-air 
mi He being fir d for tho fir t lime from n II wly ti v l-
011ed ligh tweight lntm her. Th weapon's new reghu 
means that even small ntl nl craft ca n JllORnl StlCh mi ii . 

that total air superiority cannot be fully guaranteed by 
any air force in modern warfare. Some enemy intrud­
ers would always be able to stage quick but very dam­
aging attack runs by eluding radar surveiJlance, inter­
ceptors, and long-range missile . This has led to the 
development of Jow..ipriced weapon system for short­
range point defense which would aJlow depl:oyment on 
a quantity basis. The pacesetter in this particular field 
has been Short Brothers & Harland. 

In the mid-19 50s, the firm initiated development of 
a short-range air defense missile of utmost simplicity, 
laid out for visual target tracking and radio-link com­
mand guidance. The test vehicle for this concept was 
the SXA. 5 missile, which proved the feasibility of the 
system. Tests were so succes ful that in 1958 Shorts 
was awarded a contract for continued development and 
mass production. 

Seacat 

The weapon system, called Seacat was destined for 
use on ships. The original system con isted o( a 
guidance turret with a t\vo-man crew, a quadruple 
launcher, and the tran mitling antenna ystem . he 
launcher carries four five-foot-Jong, 140-pound, solid­
fuel propelled mi siles. The firing sequence i simple: 
A target is acquired and tracked vi ually after a radar 
warning about its J1 acting, altitude, and IFF status is 
given to Seacat's operators. The missile then is fired 
manually as soon as the target is in range. 

Seacat has a maximum range somewhat under five 
miles at optimum conditions and can be used down to 
a minimum range of 0.9 miles. It i guided by a simple 
radio link. The teering commaDds riginate from a 
manually (thumb) operated joystick attached to the 
optical tracking device. The system requires minimal 
operator training. 

Tigercat 

Seacat has proved such a success in Royal Navy ser­
vice that Shorts decided to develop a land-based version, 
called Tigercat, operating along Seacat principles. To-
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Shorts's Tigercat is a highly mobile antiaircraft missile 
towed by two Land Rove1·s. The Seacat/Tigercat weapon 
system is said to be the most widely used close-quarte1· 
ail· defense missile among the world's military se1·vices. 

day, Tigercat is used for airfield defense by the RAF 
and five foreign customers. Th.is weapon employs a 
simplified Seacat system featuring a triple launcher, 
associated guidance equipment, and power supply. It 
has no integral radar surveillance capability and relies 
on visual observations or the findings of other surveil­
lance equipment for early-warning purposes. The sys­
tem is fully mobile-two jeeps with trailers give it 
cross-country capability. 

A helicopter-carried Seacat system, named Hellcat, 
for use against ground targets was studied but has 
not yet been adopted by the services. Continued de­
velopment of the original system led to improvements 
of the guidance system and, in particular, to light­
weight launching equipment based on the Tigercat 
launcher but destined for u e on smaller ships. 

Since the original Seacat u es visual tracking, it is 
obviously a fair-weather daytime weapon. Thus it was 
inevitable that the military would demand a radar­
controlled variant for all-weather purposes. Such a sys­
tem also would reduce human error and shorten re­
action time considerably. 

Shorts and several electronic companies subsequently 
developed a new Seacat ystem. It proved to be rela­
tively easy to slave the system to a ship's radar instal­
lations while retaining the option for t'ull vi ual and 
manual control if the combat situation or equipment 
nmliuoctions demanded it. Io the Seacat IT system 
the visual observation of the missile's flight takes place 
in a ship's command center via a TV link. Steering in 
the manual mode is then performed by remote control. 
Though the radio link is very ea y to jam the clanger of 
that is minimal because the electronics, switched on for 
the few seconds of the missile's flight, give a11 enemy s 
ECM operator only a marginal chance to react. 

Twenty services in seventeen nations use Seacat or 
Tigercat. During the 1960s the weapon system became 
the most widely used close-quarter air defense system 
in the world, and the Royal Navy plans its deploy­
ment well into the 1980s. The Seacat sy tern still is 
without a true operational competitor in the field but 
the new decade should see large-scale introduction of 
BAC's Rapier land-based, close-quarter air defense sys-
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An upcoming close-qum·1e1· air defense syste1n is BAC's 
Rapier, which promises competition for Tige1•cat. The 
supersonic weapon, designed for one-n1a11 operation, is 
highly mobile and can be mounled aboard tanks 01· APCs, 

tem and BAC's naval system, Seawolf. Both are second­
generation weapons of the close-quarter air, defense 
class and offer considerably increased capability if com­
pared with Seacat. Still classified is a similar short­
range missile for . land and naval use, under develop­
ment at Shorts and tentatively called Seapipe. 

Rapier 
Rapier is a highly mobile, air-transportable weapon 

system operated by a one-man crew. A crew of five 
normally mans the system for deployment and to pro­
vide relief operators. Rapier can be mounted on tanks 
or armored personnel carders, or towed by jeeps. The 
seven-foot-long supersonic missile is propelled by a 
solid-fuel rocket engine and has an estimated weight of 
not more than sixty to seventy pounds. The exact fig­
ures are classified. 

Rapier is radio-command-controlled. and is extremely 
accurate. It is , in fact, so accurate that the designers 
were able to adopt 1the most lethRl of all forms of war­
head-one that penetrates and detonates inside the 
target. To achieve comparable lethality, less accurate 
syste.ms are obliged to use much heavier warheads and 
proximity fuzes, with inevitable penalties in system 
weight, size, and performance. 

The weapon's maximum and minimum ranges have 
not been made public, but it can be assumed that it is 
effective between one and six kilometers. The excep­
tionally high maneuverability of the missile enables the 
system to engage fast-crossing targets at long range as 
well ,as approaching targets. Thus, good area defense 
can be provided in addition to point defense. 

Test firings of Rapier have been conducted since 
1967 and are r portedly very -successful. The system is 
being mass-produced for the British Army and Royal 
Air Force. A number o.f overseas contracts are under­
stood to be in an advanced stage of negotiation; 

Rapier includes a very compact and efficient surveil­
lance radar that warns a mis ile operator upon acqui­
sition of an aircraft. If the target's IFF response is not 
satisfactory, the mis ile-Jauncher ,turret -carrying four 

(Continued on following page) 
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Rapiers is automatically trained, together with the op­
tical guidance system, in the direction of the potentially 
hostile aircraft. The operator tracks the target visually 
through the system's binoculars. A missile then is 
fired, and its course is slaved to the movement of the 
optical equipment. As long as the operator can keep 
the target centered in his op tic , he will score a bit. A 
digital computer calculates whether or not the enemy 
is within range and tells the operator when he may press 
ithe firing button. The computer also calculates the com­
mands, which are transmitted to the missile by the radio 
fo1k to keep il on Lhe tiarget sight line. 

Rapier is a fair-weather weapon, bat no major dif­
ficulty exists in sla'v'.ing it to a radar installation for 
fully automatic foul-weather operations. • 

Seawolf 

It can be assumed that BAC's naval weapon, Sea­
wolf is fully automatic with an operntor having only a 
supervisory and decisi n-maldng capacity. When Sea­
wolf becomes operational on Type 42 destroyers i.t will 
provide a fa t-reaction capability against any target 
rnnging from mjssile to helicopters. Sea wolfs surface­
to-surface capability with the right type of warhead 
should be excellent and fully automatic. The Royal 
Navy's Type 42 destroyers will pack t:ousiderable 
punch. Long-range offense and defense are provided by 
HSD Seadarts; close-quarter defense is the responsibil­
ity of Seawolf; and antishipping capability is carried in 
the form of the ·Penguin missile under development by 
Kongsberg of Norway with BAC collaborating. Penguin 
is so secret -that ~ven its shape has not been disclosed 
as yet. 

Blowpipe 

The most unusual and probably most effective close­
range air defen e weapon for one-man operation exist­
ing today i the Blowpipe system, under development 
at Short Brothers & Harland. The weapon seems to be 
an infantryman's dream. It is compact and, in firing 
condition with associated_ guidance equipm~mt, weighs 
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Currently unde1· devel­
opment at Shorts is 

Blowpipe, a man-portable 
supersonic missile 
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inventory of air 

defense missiles, An 
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barely forty p0tu1ds. Range of Blowpipe is about two 
miles, and it can be tired at targets ranging from ship 
to upersonic aircraft. It is also highly accurate when 
used by any man with minimal training. Blowpipe 
even has built-in lFF capability to prevent potshots at 
friendly ai1·craft. 

Blowpipe is packed in a container that serves as 
bo1·h transport ca e and launcher. It is shockproof 
and can be handled like any ther round of am­
munition. An aim ing and guidance unit weighing about 
ten pounds i slipped -on the packaged mis ile round. 
Thi unit contain the tracking optics, guidance trans­
mitter and antenna, firing mechanism, batteries, and a 
joystick that fires and guides the supersonic missile 
to a target. 

The complete Blowpipe ystem is actually a minia­
tu rized Seacat system incorporating the late t develop­
ments in electronics and mi sile technology. he ame 
basi.c guidance meth ds con isting of radio-link and 
visual tracking, are used, giving Blowpipe great a~cu­
racy. It can be used from ~my angle against aerial tar­
gets, which in mo t cases is not possibl with other one­
man operated mi s iles based on IR technology. 

Blowpipe employs a proximity fuze, and can be fired• 
from trenches, ships or boats, trucks turrets with auto­
matic reloading, or even from multiple launcher . A 
retractable launcher for sobmarines is in an advanced 
development stage. IL will enable submerged ves els Lo 
fire the missile at air or urfacc targets from periscope 
depth. 

The weapon is cheap, easy to operate, and deadly. 
BI.owpipe, the first all-purpose personaJ mis ile arma­
ment will give the foot ·oldier unprecedented fire­
power. For this reason alone, the weapon i bound to 
find a worldwide market. 

lt i impossib.le in limited space to discu s the many 
finer points of the Briti h mis ile fami ly or even to 
scratch the urface of British design philosophy. It is 
hoped, howev r, that thi report bas conveyed some 
appreciation of the capability of Britain s missile i11-

dustry. In the pa t two decade , that inuustry ha pro­
duced a large number of very high quality weapons for 
national defense.--END 
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"A Surfacing of More Positive Attitudes" 

Here's an account of ROTC's ups and downs on one midwestern campus 

-by the University of Cincinnati's Air Force ROTC Professor of 

Aerospace Studies . . . 

The ROTC Scene at Cincinnati 

BY COL. D. P. JONES, USAF 

T HE University of Cincinnati (U.C. ) is the sec­
ond oldest and the second largest of Amer­
ica s municipal universities. The Reserve Of­
ficers Training Corps (ROTC) has existed 
as a formal program at the University for 

more than fifty of the 150 years since its founding, and 
the Air Force ROTC (AFROTC) has operated as a 
separate program for more than twenty-one years. Both 
the Army and Air Force programs are voluntary. 

I was to learn all this after I received orders in early 
1968 to report to the University of Cincinnati as the 
Professor of Aerospace Studies (PAS). 

My preassignment impression of tl_le University was 
of a midwestern "street-car college" with a reputation 
as a national collegiate basketball power. Also, I was 
vaguely familiar with its cooperative system of educa­
tion, which I understood it had pioneered-alternate 
terms of study and of work on a job in the student's 
major field of concentration. 

These impressions changed dramatically after my 
.first visit to the campus. The number of foreign stu­
dents , the obviously cosmopolitan character of the fac­
ulty and student body, set against a background of high­
rise dormitories, with the towering Brodie Engineer­
ing Center highlighting the Cincinnati skyline, quickly 
changed my "street-car-college" ideas.. 

Dr. Walter C. Langsam, a dynamic scholar-admin­
istrator, now in his fifteenth year as President, has been 
credited with divesting the University of its local, 
parochial image. During our first meeting he further 
enlightened me on U.C.'s history. And I was pleasantly 

A World War II bomber veteran, Colonel Jones served for 
eighteen years in SAC, progressing from aircrew member 
to Chief of Policy at Hq. SAC. Before coming to the Uni­
versity of Cincinnati, he was Director of Policy for P ACAF, 
1965-68. He wrote "The Case Against CINCSEA" for the 
October 1967 issue of AIR FORCE/SPACE DIGEST. 
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surprised to learn that Dr. Langsam is an enthusiastic 
supporter of ROTC and is himself a product of the 
program. 

Reassurance from the University President was 
doubly comforting. My orientation briefings at the Air 
University and discussions with the former PAS when I 
arrived suggested that ROTC on most campuses, in­
cluding U.C., was in trouble. Things had changed since 
the days when ROTC had been accepted as a fact 
of life on campuses. 

In June of 1968, anti-ROTC agitation around the 
country had not reached its crescendo. That came later, 
in the fall of 1968 and the winter and spring of 1969. 
But during 1967 there had been enough dissident 
activity at several universities to cause concern among 
tho e involved 111 administerino the program. 

(Continued on following page) 

University of Cincinnati President Langsam takes salute 
from Air Force ROTC Cadet Col. Paul Ruffin as Cadet 
Corps passes in review during the 1969 President's Review. 
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Anything military is a target 
fo,· cantpus deinonstrators 

these days. During the 1969 
President's Review, protesters 

marched-peacefully­
through the ranks of the 

Cadets, Afte1· making their 
point, they quickly left, 

A newly assigned Prnfessor of Aerospace Studies is 
as sensitive to his particular campus climate as a newly 
assigned commander is to the morale of his unit. 
Examination of the U.C. atmosphere told me that al­
though the University had not, up to that time, suffered 
any headline-making disruptions, members of the 
ROTC staff had 1been verbally challenged by small dis­
sident elements on campus. Also, occasional unfav­
orable comment in the University newspaper and 
r-<>mnnc n<>mnhlP.tPP.rincr w:u: c-.nntrihntimr further to the 
ROTC staff's uneasiness about the future of the pro­
gram at U.C. What effect these attacks had on the 
drop in officer production during 1968 is purely con­
jectural. 

Events at U.C. during the 1968-69 school year 
proved Air University forecasters disconcertingly ac­
curate. The tempo and incidence of anti-ROTC activity 
on. coUege campuses across the nation made big head­
lines. The University of Cincinnati was no exception. 
Although militant activity at U.C. was only a fraction 
of that experienced at some other campuses, ,there were 
marked increases in ,anti-ROTC agitation. 

During the 1968-69 school year, the Army ROTC 
weathered one passive sit-in in the halls outside its 
offices. There were formally organized student-faculty 
discussions on ROTC held in the main campus audi­
torium with limited attendance. During the President's 
Annual Review of bo_th Corps in May, thirty or forty 
demonstrators (including several individuals who were 
neither students nor faculty) marched silently through 
the cadet ranks carrying antiwar placards and then 
quickly left tl,e fieldhouse, the whole tenor of the per­
formance reflecting more bravado than resolve. 

Overt opposition by some faculty members to the 
ROTC program at U.C. began with -an attempt by a 
small group of professors in •the Arts and Sciences Col­
lege to eliminate all credit for ROTC courses. With f.ar 
less tban a majority -of the faculty present, the proposi­
tion was narrowly defeated. 

Campus Analysis of ROTC 

The most serious threats to the program at the Uni­
versity occµrred in May of 1969. In separate but suc-
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cessive actions, the Student Senate voted to review the 
propriety of the ROTC program's remaining on cam­
pus, and a faculty committee of the local chapter of 
the AAUP (American As ociation of University Pro­
fessors) prepared to examine the "academic merit" of 
the ROTC curricula offered at U.C. 

Along with the increase in anti-ROTC activity, Air 
Force and Army ROTC enrollment fell off substantial­
ly, and the number of cadets commissioned was down 
for the second straight year. 

Overall KUTC enrollment at tne umversny at me 
beginning of the school year had traditionally run 
some 750-800 students, divided about equally between 
the Air Force and the Army. We had been advised that 
this enrollment regularly dropped .about fifty percent by 
the beginning of the spring quarter. Such a decline, we 
were told, was not disproportionate to the overall na­
tional average for schools providing ·similar four-year 
programs. This decline in enrollment resulted from 
such factors as students leaving college, academic diffi­
culties, or, as I was to discover through conversations 
with students, often the result of "just giving it a try 
for Mom and Dad." Our experience during the fall and 
winter of 1968-69 proved these projections reliable. 
We sustained the predicted drops in enrollment and 
something more. 

The 1968-69 school year ended in June with the out­
look for the ROTC programs at the University far from 
cheerful. 

To see if we could more clearly fix the reasons for 
the 1968-69 decline in the program, we reviewed in 
detail the detachment's recruiting activities for the year. 
Comparing the campaign with prior years, we found 
that our media exposure-radio, TV, and local news­
,paper advertising space-had been substantially great­
er. Our high school recruiting program had been ex­
tensive. Cadet briefing-team presentations and detach­
ment staff visits were tip substantially over prior years 
although student attendance at these meetings was 
down, an indication that high school interest had 
waned-certainly not a happy omen. We saw that our 
recruiting efforts, as vigorous as they had been, had not 
succeeded in sustaining previous enrollments. 

In September of 1969, we readied ourselves for the 
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new school year, . facing a further decrease in preterm 
enrollment of freshmen and anticipating a more militant 
and anti-ROTC campus climate _than we'd faced the 
previous year. 

Then something happened in late September that 
changed the momentum and directidn of both the Air 
Force and Army ROTC programs at U.C. In an action 
not anticipated by either the University administration 
or the faculty ( or the PAS), the Student Senate Com­
mittee that had been investigating ROTC since May 
reported to the full Senate an endorsement of the 
ROTC program and recommended retention of both 
ROTC units in their current form. The Senate sup­
ported the resolution by a vote of twenty-two to five. 
Reactions were apparent almost immediately. The 
AAUP faculty group, not insensitive to the Student 
Senate decision, did not meet during the fall quarter to 
examine the academic merit of ROTC. And, as of this 
writing, they have yet to meet. 

A faculty luncheon was scheduled for October 1969 
to provide a platform for the Army and Air Force 
ROTC heads on campus. The turnout for similar oc-

Cadet G1·oup Commander Gregory Strobl receives an award 
from University President Langsam at the 1969 President's 
Day Review, President Langsam is an ROTC graduate, 
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Despite the protests and con­
frontations, ROTC survives 
on campus and with it some 
of the social aspects of the 
program. This was the annual 
U. of Cincinnati dining-out 
in January 1970. Cadet Col. 
Michael Zettler is proposing 
a toast lo the President of 
the United States. 

casions during the previous year and a half had 'not 
been encouraging. However, much to our pleasant sur­
prise, faculty attendance on this occasion was the best 
in several years. At the same time, freshmen dropouts 
for the fall quarter turned out to be but a small per­
centage of prior years, although total enrollment, fol­
lowing the national trend, had been down. 

It is much too early to predict a final outcome at 
U.C., but it may be the beginning of a shift in campus 
attitudes regarding ROTC. Or perhaps, more accurate­
ly, we may have seen a surfacing of more positive 
attitudes not generally detectable in recent years. 

Beyond the Frontal Attacks 

Undoubtedly the use of ROTC by student activists 
and other radical elements as ,a scapegoat for the Viet­
nam War and as a focus for polemics against the mili­
tary-industrial complex has had a major impact on stu­
d_ent a'ttitudes toward the military services. But beyond 
these immediacies, we have witnessed a critical exami­
nation by university students of the higher-education 
apparatus. It takes only a few days spent on any col­
lege campus to learn that the youth of today are skep­
tics. They challenge long-accepted precepts, beliefs, and 
ways of doing things. In this respect, they are all "from 
Missouri." Many shibboleths of the academic commu­
nity are being questioned. Some will survive, some won't. 

The students' most frequently articulated concern 
with the traditional college curticulum is "relevance." 
Although we rarely hear engineering majors, business 
majors, or medical students complain that their educa­
tions are meaningless, many liberal-arts students are 
concerned with what they view as ambiguity in liberal­
arts programs. Some critics attribute this shortcoming 
to the fact that the typical liberal-arts college is lack­
ing in clearly defined goals. Supporters counter that, 
historically and by design, a liberal-arts program is 
supposed to be that way and that a B.A. degree in 
its present form is properly nonprofessionally and non­
vocationally oriented in the main . 

In this search for relevance, ROTC is being re­
( Continued on fallowing page) 
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Brig. Gen. Jam I wart, USAFRes (Ret,), ins11ccts the 
nh• r8ily o ,f Cincinna ti's Air Force ROTC Ho1101· Guarrl on 

arrival for vi ·it to th A1·nolrl Air Society's unit at U. C. 

viewed along with many other institutionalized uni­
versity functions. But unfortunately on ome campuses, 
the examination has not been traightforward. Instead, 
there often has been a purposeful confusion of two 
issues: the relevance of university-sponsored military 
trainitlg i11 a liberal-arts education, and the repugnance 
toward an unpopular war. Yet on those campuses where 
decisions were not made under the stress 0f emotion 
and threats of further and more extreme militant action, 
111arure ano ruspuus1u1c sLu.uciH:> uuu ""'"''·'J .... • ~~ --~-
the ROTC program relevant. At U.C., the Student 
Senate Committee actually exhibited a greater sense of 
objectivity and responsibility than many faculty ele­
ments. The ComrnHtee found rhe Viet.11am conflict to 
be "a separate and tran ient i sue"-with no relevant 
bearing on the propriety of a university provic)jng its 
students an opportunity for preprofessional military 
training in the service of their country. 

The student body at the University of Cincinnati 
was one of the first on the nation's larger campuses 
to react positively to the current challenge to ROTC. 
Since then, several more student bodies and faculties 
have endorsed the ROTC program on their campuses. 
In fact, far more student bodies endorsed ROTC tban 
rejected it in the highly emotional crescendo of campus 
dissent during the spring of 1969. here are indications 
that this trend will continue. 

What seems to have happened is that the larger, 
less vocal body of students and faculty is registering 
its interest in preserving the right of all students to "do 
their own thing," whether it be readings. in Sanskrit 
or ROTC. 

Our judgment is that ROTC at the University of 
Cincinnati will not become a casualty of disinterest, 
apathy or the Vietnam War. The University has a long 
heritage of service to the country and of partnership 
with the armed forces. ROTC aviation units have 
existed at the University sine the inception of the 
program during World War l. The Arnold Air Society 
was founded at the University of Cincinnati in 1948, 
and its contributions to the Air Force in particular and 
to aer0space affairs in general are well known. Hun­
dreds of graduates of the AFROTC program at the 
University 1rnve served with honor and distinction. We 
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believe that this tra<litiun will continue at U. C. as well 
as at all those other universities and colleges that ex-, 
hibit similar support of the ROTC program in times 
of adversity. 

What the University of Cincinnati has experienced 
by way of anti-ROTC campaigns ha happened on 
many of the campuses that host Air Force ROTC pro­
grams across the nation. By and large, the experiences 
have varied only in emphasis and timing. 

More Needs to Be Done 

While we may hope that the program has passed its 
cri i , tbere is much that needs to be done to improve 
ROTC. Several worthy suggestions have been offered 
by the Benson ommittee (see next page). Some of 
these recommendations may require enabling legisla­
tion. But at least the most important improvements can 
be undertaken by ROTC managers themselves. There 
is an ROTC faculty consensus that the foremo t need 
is an increased understanding of n.OTC by facultie 
and students. De pite all the headlines, there is a gen­
eral lack of knowledge among both groups about the 
actual operation and function of the ROTC program. 
Too many profe or hav frozen m mories of classes 
in map reading, practice in fiel'd-stripping automatic 
weapon , and endle hour of clo e-order drill. Too 
many people on campuses are almost completely ignor­
ant of the actual content of t11e current ROTC cur­
ricula. 

~- ···~,:"-- · - ----- ·~- '- . 
every way possible to raise the level of understanding 
about the Air Force ROTC program, not only among 
the university family but also among interested or 
potentially interested members of the public. 

Our experience with the recruitment program at U.C. 
tells us that there is an optimum leveling-off point for 
even the most vigorous recruiting campaign. At that 
point additional effort might better be expended in 
enlightening the people and agencie ' mo t influential in 
formulating student attitudes. These include not only 
university· faculty and administrators but also student 
body leaders. Neither can we neglect the coun elors, 
teacher , and principals of our high chool and pre­
paratory schools. That's where our candidates come 
from. 

It has not been easy for a college student to wear 
an ROTC uniform on campus these past two years. To 
those of us administering ROTC, the recollection of 
eager young freshmen , perhaps on their first day on 
campus drawing their uniform one day, carrying them 
to the dorm, and tben turning them in the next day is 
evidence enough of the problem. 

Such experiences are likely to affect in some way 
any student . attitude toward .ROTC. Our youth of 
today are highly peer-oriented. They are extremely 
sensitive-one might say oversensitive-to group reac­
tions . In the case of ROTC, only the most highly 
motivated persist, while others drop out before ever 
really giving it a try. 

While the likelihood of improvement from the present 
position is good, the odds on ROTC attaining its pre­
Vietnam stature at the University of incinnati, or at 
most other universities, are not likely to be favorable 
for some time.-END 
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ROTC Under Siege 

ROTC, ,once taken for granted on the American campus, has been under 

siege by antimilitary activists, and the program has been driven from 

a number of prestigious universities. Beyond that, enrollments have 

dropped. But the picture is not totally grim. Out of the tumult has 

emerged, thanks to the reasoned response of ROTC managers and many 

university officials, a new concept of campus-military partnership 

geared to ensuring not only ROTC's survival but also the creation of 

improved and more relevant curricula ... 

'The Keys to Survival Are 

Reform and Relevance 
By William Leavitt 

SENIOR EDITOR/SCIENCE AND EDUCATION 

ll'OR the past couple of years, ROTC on 
American campuses has been under siege. A 
mixed bag of student revolutionaries, faculty 
members hostile to any military presence on 
campus, and moderates won over to the anti­

ROTC position by harangue-and in sm:ne cases by 
fury over police actions against campus demonstrators 
-has campaigned with considerable effect to drive of­
ficer training from a number of prestigious colleges and 
universities. ROTC is finished or on its way off the 
campuses of Harvard, Dartmouth, Brown, Columbia, 
Colgate, and Tufts. 

Why ROTC? The answer is both simple and com­
plex. To the student revolutionaries, inflamed by their 
resis tance to the Vietnam War ROTC is a living sym­
bol o.f the US armed forces and a prime source of 
university-trained military officers who can be expected, 
in many cases, to take part in that war. They reason 
that if they c•an cripple ROTC, they will have sharply 
reduced the effectiveness of the American military, 
which they regard as a self-perpetuating war machine. 

The relatively small core of student revolutionaries 
has not been alone in the assault on ROTC. With con­
sidemble skill, they have recruited allies on campus, 
with the argument that ROTC feeds the unpopular war 
effort in Vietnam and also with charges that ROTC is 
the academic spearhead of the so-called military­
industrial complex on which they blame most of Ameri­
ca's S'Ocial ills. They have won adherents to their cause 
with declarations that ROTC represents a corruption 
and militarization of the academic world. Further, they 
have pressured faculty people into attacks on the aca-
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demic merit of ROTC programs. Also, they have suc­
cessfully exploited campus crises, which often they 
themselves have carefully orchestrated in order to 
"radicalize" the larger body of students who ordinarily 
are far more interested in their own day-to-day aca­
demic pursuits. 

It has not been a pretty sight, this tableau of protest 
and response. On several occasions, fanaticism has 
been met with overreaction, further feeding the fires 
of confrontation. 

Yet despite the protests, the clashes, and even terror­
ism-fires have been set at some ROTC offices-­
ROTC is still very much alive. As of this writing, there 

( Continued on fallowing page) 

Reasoned response has 
been the method of 
Defense Sec1·etary Melvin 
R. Laird in the face of 
campus attacks on ROTC. 
The appointment of the 
Benson Committee to 
analyze the history and 
shortcomings of the pro­
gram and to suggest 
improveiuenls was a 
reflection of that policy, 

65 



are 511 units (all services) on 353 campuses across 
the country. The overwhelming majority of these pro­
grams is voluntary. Indeed, what seems to be happening 
(see also the arlicle slarting on. page 61) in the wake 
of the attacks is the development of a reformed and 
improved set of ROTC programs. The returns are not 
all .in yet. No one can predict w]1at will happen by way 
of campus confrontations in the next academic year. 
But U1e present indications are that ROTC wm emerge 
a better institution for its ordeal. 

There are reasons for this new and hopeful situation. 
For one thing, while the campus revolutionaries have 
in some oases been able to galvanize feelings against 
ROTC, their tactics have, in a lot of other cases, sharply 
"turned off" many of their peers. ROTC managers have 
been heartened by referenda on soine campuses in 
which students and faculties have voted to keep ROTC, 
on the simple grounds that students ought to have a 
personal, not imposed, choice, as to ,the availability of 
university-based officer training. 

There is another and important reason for ,today's 
cautious optimi m. The response of the services and 
the Pentagon to the campus wars against ROTC has 
been a reasoned one. Although there were some con­
gressional voices demanding vengeful sanctions ( with­
drawal of federal support from colleges and univer­
sities where ROTC was under heavy attack), Defense 
Secretary Melvin Laird set a quieter tone. He made it 
clear that the Pentagon would examine ROTC in detail 
and dispassionately with an eye to strengthening the 
qt1a1uy or ltU 1 \.... ano creau11g a ·u u11ge.1.- u1.uv0 u1., v11 

the issue between academia and the Pentagon. His 
medium was the Benson Committee, named after its 
chairman, Dr. George C. S. Benson, then President of 
Claremont (Calif.) Men's College. 

After months of work, the Benson Committee, made 
up of distinguished academics and uniformed people 
familiar with ROTC, issued its report in September 
1969 and circulated hs findings widely in the academic 
world. The Benson Report made clear the committee's 
understanding that opposition to ROTC on campus 
stemmed largely from opposition to the Vietnam War. 
But_ it also pointed out that beyond an·tiwar agitation 
there were "many specific, thoughtful, and objective 
criticisms and proposals" for improvement of existing 
ROTC programs. 

"These criticisms ·and proposals," the Benson Com­
mittee declared, "range from comments on certain con­
fusing and seemingl.y needless differences among the 
programs of the three services to the fundamenta.l prob­
lem of the propriety of an 'outside-directed program 
within the framework of an otherwise autonomous 
academic community." 

The Benson Committee, dedaring that its task trans­
cended the present Vietnam dilemma saw its main job 
in terms of making recommendations that would 
strengthen ROTC academically. The committee also 
asserted its strong belief that colleges and universities 
do have a respon ibility to national security and that 
ROTC, where the government and the campus can 
come to terms, does have a proper place on campus: 

The committee declared: 
"In considering this unique relationship, one over­

riding priority must be recognized, namely the national 
security of the country. Closely related to [this] ·is the 
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Dr. Gem·ge C. S. Benson, 
former President of 

Claremont Men's College 
and now Deputy Assistant 

Secretary of Defense 
(Education), headed the 

committee that analyzed 
ROTC. His Pentagon office 

now serves as a principal 
link between the military 

and the campus. 

institutions' consideration of [their] students' desires to 
prepare for service. Without national security we have 
no basis for pursuing our multiple and diverse activities. 
The national government can properly look to the pub­
lic institutions, supported as they are by the taxpayer, 
to provide leadership in safeguarding the entire popu­
lation. 

"Nor can the nation's privately supported universities 
be ex mpted from a part of the responsibility. Their 1 

tax-exempt status in itself constitutes a notable govern- 1 

mental subsidy, and many of them receive extensive 
~""'·""' 1.4.1.,1..,. &.'-'.._ .. ....,..__.._ L-.-.-J• •• · · - - .. -- • ~ 

state legislation, each institution mu t make its own 
decision with regard to ROT in accordance with its 
own processes and priorities but in the interest of both 
national security and of general service to society, the 
committee believes that there is •a strong case for the 
ROTC programs on ... campuses." 

As to the fear of · some critics of "militaristic" influ­
ence on academia, the committee pointed out that op­
position to ROTC on such grounds is "singularly in­
appropriate" and that abolition of ROTC would 
actually decrea e civilian influences on the military. The 
committee added Uiat "interaction between civilian and 
military on campus is an important educational experi­
ence for [ROTC students] and . . . also a broadening 
experience for the ROTC in tructional ta.ff. ' 

These philosophical declarations formed Uie back­
drop for tile committee's quite comprehensive review 
of the history and present tatu of ROTC and its 
analysis of alternatives to on-campus officer training­
ranging from total reliance on military academies to 
i olatcd arine- tyle summer platoon-leader training. 

Whal emer(Ted was a set of declarations and recom­
mendations. Because of their importance, we repro­
duce them in full (see accompanying box). All, with 
lhe exception of number 12, have been accepted in 
principle by the Defense Department. Item 12, which 
call for federal as umption of virtually ail costs of 
ROTC on campus, is expensive, and is under further 
stµdy by DoD. 

The last of these recommendations has resulted in 
the creation of a . special office in the Pentagon, 
under Dr. Benson, who holds the rank of Deputy As­
sistant Secretary of Defense (Education), with the 
specific responsibility of serving as a bridge between 
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the academic community and the Pentagon on ROTC 
affairs and policies. 

As tan be seen from the list of recommendations ( a 
limited number of copies of the Benson Report is 
av,ailable from Dr. Benson's office in the Pentagon), 
the committee based its analysis on three basic 
premises: First, that the presence of ROTC on cam­
puses in no way endangers academic freedom and is a 
proper contribution of campuses to· the national safety; 
second, that there have been rigidities and short­
comings, academic and administrative, in the pro­
grams of all three services and that now is the time 
to correct them; and, third~as candidly spelled out 
in the report-that "there are a number of institutions 
where faculty and student sentiment are such that 

these institutions should not strive to support an ROTC 
unit." 

Harvard and other colleges in the Northeast, where 
student-faculty activism or insufficient production of 
officers from ROTC programs have led to closing out 
of the programs, are presumably in that category. 
What the Benson Committee said, in effect, was that 
ROTC was not going to indulge in pitched battles to 
stay on campuses. 

But the interesting thing, notes Dr. Benson, is that 
the overwhelming number -of colleges and universities 
maintaining ROTC programs on campus have not 
followed Harvard's lead. In fact, he says, no major 
institution has pulled out of ROTC since the issuance 

( Continued on following page) 

The Benson Committee's Twenty-One Recommendations 

Here, as released on September 22, 1969, and circu­
lated throughout the academic community, are the rec­
ommendations of the Benson Committee, that examined 
ROTC: 

1. The committee has carefully considered various 
methods of officer-procurement alternatives to ROTC. 
Although several alternative methods can serve useful 
purposes, the committee recommends that ROTC be 
continued as a major procurement source of officers 
for the Army, Navy, and Air Force. 

2. The committee ,believes that ROTC is a highly 
desirable method of officer procurement for the USA. 
ROTC has the advantages of 

a. Supporting American cqncepts of civilian-mili­
tary relationships. 

b. Providing a blend of civilian and military 
background for many young officers. 

Therefore the committee recommends that the De­
partment of Defense support ROTC by continuing to 
develop a viable partnership between the services and 
the universities. 

3. The committee recommends revision of the word­
ing of the ROTC Vitalization Act of 1964 to indicate a 
cooperative effort between the armed services and the 
universities in developing the ROTC curriculum. 

4. The committee recommends that each host insti­
tution assume a great deal more responsibility for 
ROTC instruction, including the appointment or ter­
mination of appointment of ROTC staff. The committee 
reaffirms the policy that military classroom' teaching 
should n:ot be performed by noncommissioned officers. 

5. The committee commends the services for the 
use of civilian faculties in some ROTC teaching and 
recommends further use of these faculties where 
possible. 

6. The committee recommends that appropriate aca­
demic credit be given for ROTC courses. The ROTC 
programs, especially the teaching materials, should be 
strengthened and improved to go along with other edu­
cational opportunities. Credit should continue to be 
determined by the host institution. Faculty reviews of 
ROTC credit should be based upon exposure to the 
classroom itself, as well as the review of materials. 

7. The committee commends the services for their 
frequent and careful reconsideration of their curricula. 
It recommends more discussion by the. services with in­
dividual universities, and more discretion to instructors. 

8. The committee believes that uniforms and drill 
are a part of the military profession and should remain 
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on campus. It also believes authority should be given 
the local ROTC units to determine how much drill 
should be taught. 

9. The committee recommends that the question of 
appropriate academic rank for ROTC faculty members 
be resolved by institution.al recognition that ROTC pro­
grams have a place in the curriculum and the acceptance 
of officers in a faculty status appropriate to their teach­
ing duties and qualifications. 

10. The committee recommends that ROTC be given 
the status of an academic program organized in the 
academic structure of the host institution. ROTC in­
structors should have full opportunity to participate in 
the academic life of the institution. 

11. The committee recommends that each host in­
stitution establish a high-level faculty-administration 
committee to oversee and work with the ROTC 
programs. 

12. The committee recommends strongly that the 
federal government pay for institutional costs of ROTC. 

13. The committee recommends that every host in­
stitution list the ROTC course offerings in an official 
publication equivalent to other curricular publications. 

14. The committee recommends that the host insti­
tution actively support the ROTC's recruiting effort. 

15. The committee recommends that the Navy dis­
continue its contract requirements for nonscholarship 
students in the first two years of a four-year program. 

16. The committee recommends that the Navy elimi­
nate its bar against marriage of scholarship students. 

17. The committee recommends that the number of 
scholarships be increased and that the summer training 
pay and monthly stipend for the last two years be 
increased. 

18. The committee recommends that a fraction of 
scholarships should be made available to two-year 
students. 

19. The committee recommends that scholarship 
criteria and selection methods assure the services of 
high-quality students from all classes of society. 

20. The committee suggests that all three services 
have the same rules regarding marriage of cadets, 
scholarship holders, and contracts, and positive rules 
about course majors. 

21. The committee recommends the establishment 
of an office in the Department of Defense to secure 
coordination of service ROTC rules which may affect 
the relationship of ROTC as a whole within the aca­
demic world. 
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This was the scene at Har"ard University on April 9, 1969. 
Harvard and Radcliffe students are saluting the statue of 
founder, John Harval'CI , with clenche<l fist s . One student is 

of the Benson Report, and that, in geneml, there has . . . .. 
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concept" his committee advocated, whereby colleges 
and the military commit themselves to working to­
gether to tailor ROTC to the style of the individual 
campus and to making ROTC's programs understood 
and accepted, while at the same time serving the 
military's basic requirements. 

Dr. Benson, from his present vantage point, sug­
gests that, if anything, the current problem for ROTC 
is not dropping out by colleges and universities but 
rather getting enough qualified young men into the 
programs. (The current academic year's enrollment is 
56,000 less than in the previous school year-a drop 
of some twenty-five percent.) That is a problem of 
an entirely different order. And no one can say, for 
example, how the institution of an all-volunteer mili­
tary force would affect ROTC. But it is certain that 
there would be some effect on ROTC in view of the 
fact that many university students are obviously moti­
vated to enter ROTC because of the pressure of the 
draft. 

On the other hand, he points out, if the recent 
recommendation by the American Council on Educa­
tion that the student 2-S deferment be dropped with 
deferments maintained for ROTC students -came into 
effect, there might be an upswing in enrollments. At 
the same time, the new draft lottery system, which 
gives young people a chance to get off the draft hook 
more easily, is a minus in the present situation. Again, 
as to the all-volunteer force, it might well turn out 
that ROTC would have a new role, i.e., the production 
of a higher percentage of officers for an all-volunteer 
force, whatever those requirements might be. 

As to the Benson Committee's recommendations, 
which have been, as noted, accepted in principle, they 
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c111•rying a Students for a Democratic Society flag as stu­
dents hold an anti-ROTC rally in Harvm·d Y111·d. Some stu­
dents seized college administration building during protest. 

are being worked on one by one by the Pentagon and 
. . - . ... .. 
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is the wording of the ROTC law which requires the 
Service Secretaries to prescribe ROTC curricula. This 
continues to be an anachronistic legalism that irritates 
many academics who would prefer to have the concept 
of military-academic partnership in ROTC curriculum 
development clearly stated in law. 

Of the three services, in some ways the Navy has 
the toughest problems. Not only are Navy ROTC regu­
lations the most stringent ( marriage bars for scholar­
ship students-see Recommendation 16 in the box on 
page 67) but also the Navy's ROTC courses are the 
most technically oriented and are hurt most by loss of 
academic credit. 

The Army's, and to a lesser degree, the Air Force's 
ROTC programs, more geared as they are to leadership 
and exposure to the academic disciplines of the civilian 
curriculum, are less bothered by loss of academic credit. 
But the point here is that, under the new partnership 
concept, the idea is to make all ROTC programs 
academically strong enough, through military and 
civilian inputs in formulation and teaching, so that, on 
their merits, they will be accredited. 

What lies ahead for ROTC? From all indications, a 
definite future on the American campus- but a future 
dependent on · continued self-examination with the 
emphasis on flexibility and the development of more 
incentives. • These include increased subsistence for 
ROTC students, more scholarships, and government 
recognition of the great financial burden placed on 
cooperating campuses. In short, the era of ROTC 
being taken for granted on the campus is over. Like 
everything else in academia, ROTC is in the process 
of having to prove itself worthwhile and "relevant" 
in order to survive.-ENo 
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AFA NEWS UNIT OF THE MONTH ■ 
THE IRON GATE, N.Y., CHAPTER ... 

cited for consistent and effective programming in support of the AFA mission, 

most recently exemplified in the seventh national "Air Force Salute." 

The Georgia AF A recently held 
its annual meeting at the East Inn, 
Warner Robins, Ga. During the busi­
ness session, incumbents William 
Kelly, President; J. D. Walker, Edwin 
Johnston, and Don Develin, Vice 
Presidents; Corley Shearouse, Secre­
tary; and Homer Hockenberry, Treas­
urer, were reelected. 

More than 300 persons attended 
the evening meeting, which was pre­
ceded by a social hour. Congressman 
Jack Brinkley (D-Ga.), a member of 
the House Armed Services Commit­
tee, was the guest speaker. 

During the awards portion of the 
program, Dr. Dan Callahan, President 
of the Middle Georgia Chapter, was 
named the State AFA's "Man of the 
Year," and the Middle Georgia Chap­
ter was seiected as the "Chapter of the 
Year." Airmen honored included 
CMSgt. Wilbur E. Bell, 117th TAC 
Control Squadron, Savannah, Ga.­
"Outstanding Air National Guards­
man of the Year"; MSgt. Joseph B. 
McGraw, 19th Bomb Wing, Robins 
AFB-"Outstanding Airman of the 
Year at Robins AFB"; and SSgt. 
James F. Edmondson, Jr., Third Re­
serve Region, Dobbins AFB-"Out­
standing Air Force Reservist of the 
Year." Dr. Callahan and the three air­
men each received a gold APA watch 
from President Kelly. MSgt. John H. 

Ackerman, "Outstanding Airman at 
Moody AFB," was not present but 
will receive his award at a later date. 

In his remarks, President Kelly 
gave a recap of the State AFA's 
1969 events and urged all present to 
participate in the prisoner-of-war pro­
gram being sponsored by the State 
APA, and to support all AFA policies. 

Southeast Regional Vice President 
Lester C. Curl was an honored guest. 

* * • 
The Utah AFA's "Project Navajo," 

a community project to provide food, 
clothing, and toys at Christmas to the 

Navajo Indians on reservations in 
Utah, Colorado, New Mexico, and 
Arizona, was a tremendous success 
for the second consecutive year. 
- More than 44,000 pounds of goods 

was collected by Utah AFA Chap­
ters, in cooperation with personnel of 
Hill AFB, Defense Depot Ogden, 
Freeport Center, Internal Revenue 
Service in Ogden, and other organi­
zations. The goods were distributed 
by AF A leaders under the leadership 
of Sta•te President Jack Price. The 
goods were transported in a large 

(Continued on following page) 

Utah Air Force Association's "Pl'oject Navajo" truck visits the St. Christopher 
Mission at Bluff, Utah, to distl'ihute Christmas contributions to approxi­
mately 800 Navajo Indians at the mission (see accompanying story for ,letails). 

Among the principals and distinguished guests at Georgia 
AFA's annual meeting were, from left, J. D. Walker, Geol'• 
gia AFA Vice President; Brig, Gen. Ralph T. Holland, vice 
commander, Warner Robins Ah- Materiel Arca; Congress• 
man Jack Brinkley (D-Ga.); and Dr. Dan Callahan, Middle 
Georgia Chaplet· P1·esident, State AFA "Man of the Year." 

Ohio's AFA has set up an award to be presented to each 
native son who earns one 01· n10re awards in USAF's Under• 
grndualc Pilot 1'rai11h1g Program. Fir t reeipienl wns 211 
Lt. Paul ~lclz, left, winner of 1h Commnndcr' Cup the 
Flyi11g Awaa•d, and the Academic Award ot Reese AFB Tex. 
S11110 Pre idenl B. Osborne and Mr . Metz ohscn•c hono1·8. 
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AFA NEWS ___________________________ ~ ___ coNTINUED 

-,I 

At a recent meeting of the Northern Virginia Chapter, Rep. 
Lester L. Woll'r (D-N.Y.), right cente r, r eceives n c.itntion 
from Chapte r President C. Dougherty, ldt center. CAP's 
Col, B. C, tokes, left , and AFA Centro} Ens t Regionnl 
Vice President A. Paul Fonda, right, witness the award. 

AFA l •ucl r on mling th E glin Cha1>tcr' In tallntiou 
ceremonies. From left, F lorida AFA Pr idcnt T. Dry dal 
Southen t Regional Vice Pr id 111 L. C. Curl ; L. n. Tcr• 
rclJ, immedia te Pa t President; E glin Chapt r P reti iclcnt 
C. C. idama u ; and AFA Bom·cl Chairman Jc s Lar on, 

semitrailer truck furnished by the 
Whitfield Transportation Co., Salt 
Lake City. 

A remark by a staff member of 
an Indian hospital at Monument Val­
ley tells the story of the Utah AFA's 
1969 "Project Navajo." He said, "This 
is what Christmas is all about." 

We commend the Utah APA on 
... . _ ._ -- - "- - "- - - ..l ' - - - - - --- ·· - •.._ __ -- - · - -· - . ... . . 
which has received a great amount of 
favorable publicity in the Utah news­
papers and on TV, and has further 
enhanced the image of APA through­
out the nation. 

At a recent meeting, the Northern 
Virginia Chapter, formerly the Ar­
lington Chapter, honored Congress­
man Lester L. Wolff (D-N.Y.) and 
Col. Robert C. Stokes, newly assigned 
Commander of the National Capital 
Wing of the Civil Air Patrol (CAP), 
as well as his staff and squadron 
comma11ders of the wing. 

Chapter President Clifford Dougher­
ty presented a Citation to Congress­
man Wolff for his "distinguished 
service to community and country in 
the field of aviation while an officer 
in the Civil Air Patrol and a member 
of the Congress of the United States 
of America." In his remarks, Con­
gressman Wolff, a CAP Colonel and 
'""-----..1-- .-.& 4,\..,.. "" .... _ ..... _,,. .,..,,. · ..... ...... 1 

Squadron (CAP), urged the ~ontinued 
active involvement of concerned 
people, such as members of AF A and 
CAP, in the support of those activi­
ties that will promote the streng,then­
ing of the nation's aerospace power 
potential. 

Special guests included Central East 
Regional Vice President A. Paul 
Fonda and members of the Civil Air 
Patrol. 

On January 8 the Eglin, Fla., 
Chapter sponsored a luncheon honor­
ing Congressman Robert L. F. Sikes 

AFA National Director Jack Withers, center, the principal speaker at the Fresno, 
Calif., Chapter's award-winning annual Afr Force Honors Night Banquet, 
pre ents the Chn1,tcr's "Mnn of the Yem·" Award to Maj. James H. E step, an 
Air National Gunrd F-1O2 pilot. The M11ste1· of Ceremonies, Col. Milton R. 
Graham, Commander of the 144th Ah- Defense Wing, CANG, is at l'Ostrum. 
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(D-Fla.). During the program, Jess 
Larson, Chairman of AFA's Board of 
Directors, presented Congressman 
Sikes an APA Citation for "outstand­
ing and effec,tive legislative efforts in 
behalf of the prestige and well-being 
of the men and women of the mili­
tary services of the United States of 
America." 

Thgt PvPnino Mr T ,irsnn w:is 

guest speaker at the Chapter's instal­
lation program. Those installed dur­
ing the ceremonies were Col. Taylor 
Drysdale, USAF (Re.t.), the new Presi­
dent of the Florida APA, and Chap­
ter officers C. C. Widaman, President; 
G. P. Brenner, Vice President; K. E. 
Williamson, Secretary; and C, A. Tib­
betts, Jr., Treasurer. 

Special guests included Maj. Gen, 
J. C. Maxwell, Commander, Arma• 
ment Development and Test Center, 
Eglin AFB; AFA's Southeast Regional 
Vice President, Col. Lester C. Curl, 
USAF (Ret.); Col. Herbert "Bud" 
West, Jr., USAF (Ret.), immediate 
Past President of the Florida APA; 
and Lt. Col. Lee R. Terrell, USAF 
(Ret.), immediate Past President of 
the Eglin Chapter. 

::: * * 
A progress report on the mammoth 

Tampa International Airport construc­
tion projec,t was presented by Stewart 
Mast, airport manager, at a recent 
dinner meeting of AFA's Florida 
West Coast Chapter in the MacDill 
AFB Officers Club. 

Special guests at the meeting were 
Tampa-area wives and other family 
members of US servicemen believed 
to be POWs in North Vietnam. 

AF A rnem bers and their wives 
turned out in strength to show theiT 
strong support of actions being taken 
on behalf of POWs and their fami­
lies. Military leaders in attendance in, 

(Continued on page 75) 
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THIS IS AFA 
The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial axes 
to grind; established January 26, 1946; incorporated February 4, 1946. 

Membership, _______________________ _ support the aims and objectives of the Air Force Association whose appli­
cation for membership meets AFA constitutional requirements-$7 per 
year. A/;tive Members: US citizens who support the aims and objectives of the 

Air Force Association, and who are not on active duty with any branch 
of the United States armed forces-$7 per year. 

Objective, _______________________ _ 

Service Members ( nonvoting, nonofficeholding) : US citizens on extended 
active duty with any branch of the United States armed forces-$7 per 
year. 

• The Associntion 11rovldcs nn orgnnir.ntion th1·ough which free men mny 
unile to fulfill the 1·csponsibUIUes i:mp011e<I by the im1,act of acrospnco tech• 
nolo(l'y on modern society: to support armed strength adequate to main• 
l.llin the sceutity nnd 1>cace ot the United States nnd the free world; to 
cducntc themselves nnd the public nt lnrgc in the development of ndegullte 
neros 11nce ,,ower fl>r the betterment of nil mnnkh1d; nnd to heh> develop 
fri endly r<>lulion• nmonst tree nntlone: based on rcspcet Co1· Lhc principle 
of freedom nnd CQ.unl riKhts to nil mnnkind. 

Cadet Members (nonvoting, nonofficeholding) : US citizens enrolled as 
Air Force ROTC Cadets, Civil Air Patrol Cadets, Cadets of the United 
States Ail' Force Academy, or a USAF Officer Trainee-$3.50 per year. 

Associate Members (nonvoting, nonofficeholding): Non-US citizens who 

PRESIDENT 
George D. Hardy 
Hyattsville, Md. 

BOARD CHAIRMAN 
Jess Larson 

Washington, D.C. 

SECRETARY 

Glenn D. Mishler 
Akron, Ohio 

NATIONAL DIRECTORS 

John R. Alison 
Beverly Hills, Calif. 

Joseph E. Assaf 
Hyde Park, Mass. 

William R. Berkeley 
Redlands, Calif. 

Milton Caniff ' 
•New York, N.Y, 
M. Lee Cordell 

Berwyn, Ill. 

Paul W. Gaillard 
Omaha, Neb. 

Martin H. Harris 
Winter Park, Fla. 
John P. Henebry 
Kenilworth , Ill. 

Joseph L. Hodges 
South Boston, Va. 
Robert s. Johnson 

Curtis E. LeMay 
Bel Air, Calif. 

Joseph J. Lingle 
Milwaukee, Wis. 

Carl J. Long 
Pittsburgh, Pa. 

Howard T, Markey 
Chicago, Ill. 

Nathan H. Mazer 
Roy, Utah 

JuHan B, Rosenthal 
New York, f'I.Y. 
Peter J , Schenk 
Arlington, Va. 
Joe L. Shosid 

Fort Worth, Tex. 
Robert w. Smart 
Washington, O.C. 

C. R, Smith 
Washington, o.c. 

TREASURER 
Jack B. Gross 

Harrisburg, Pa. 

Harold C. Stuart 
Tulsa, Okla. 

James M. Trail 
Boise, Idaho 

Nathan F. Twining 
Hilton Head Island, S.C, 

Robert C. Vaughan 
San Carlos, Calif. 

Edward P. Curtis 
Rochester, N.Y. 
s. Parks Deming 

Woodbury, N.Y. 
Arthur F. Kelly 

Los Angeles, Calif. 
George C. Kenney 

New York N.Y. 

John P. McConnell 
Washington, D.C. 
J. e. Montgomery 

Tulsa, Okla. 

Carl A. Spa11tz 
Chevy Chase, Md. 

William w. Spruance 
WIimington, Oel. 

Jack Withers 
Dayton, Ohio 

Rev. Henry J. McAnulty, c. s. Sp. 
(ex-officio) 

Colorado Sprlngs1 Colo. 
James H. Doolittle 
Los Angeles, Calif. 

Maxwell A, Kriendler 
New York, N.Y. 

Warren e. Murphy 
Boise, Idaho 

Martin M. Ostrow 
Beverly Hills, Calif. 

Thos. F. Stack 
San Francisco1 Calif. 

National Chaplain 
Pittsburgh, Pa. 

Charles P. Azukas (ex-officio) 
National Commander, 

Arnold Air Society Joe Foss 
Scottsdale, Ariz. 

Thomas G. Lanphier, Jr. Arthur C. Storz 
Omaha, Neb. La Jolla, Calif, Earle N. Parker 

Fort Worth. Tex. 

REGIONAL VICE PRESIDENTS 

New Orleans, La. 

Information regarding AFA activity within a particular state may be obtained from the Vice President of the Region in which the state Is located. 

A. Paul Fonda o. Earl Wilson 
1730 K St., N.W.,Sulto 905 10651 Roanna Court 
Washington, O.C. 20006 St. Louis, Mo. 63128 
(202) 338,8282 (314) 421-0200 
Central East Region Midwest Region 
Ma1yland, Delaware, Nebraska, Iowa, 
Ols1rlct of Columbia, Missouri, Kansas 
Virginia, West Virg inia, 
Kentucky 

Jack T. Gilstrap 
10029 Camille Or., S.E. 
Huntsville, Ala. 35803 
(205) 453-2340 
South Central Region 
Tennessee, Arkansas, 
Louisiana, Mississippi, 
Alabama 

lester C. Curl 
217 surr Rd. , Box 265 
Melbourne Beach.Fla. 32951 
(305) 723-8709 
Southeast Region 
North Carolina, South 
Carolina, Georgia, 
Florida 
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Edward T. Nedder 
1176 River St., Room 22 
Hyde Park, Mass. 02136 
(617) 361-1113 
New England Region 
Maine, Now Hampshire, 
Massachusetts, Vermont, 
Connecticut, Rhodo 
Island 

Nolan W. Manful! 
4880 So. 2575 W. 
Roy, Utah 84067 
(801) 487-0731, ext. 41 
hocky Mountain Region 
Colorado, Wyoming 
Utah 

w. M. Whitney, Jr. 
708 Franc.ls Palms Bldg, 
Detroit, Mich. 48201 
(313) 821-7000 
treat Lllkes Region 
Michigan, Wisconsin, 
Illinois, Ohio, 
Indiana 

Clair G. Whitney 
1535 - 79th Pl .. N.E. 
Bellevue,. Wash. 98004 
(206) 237-5871 
Northwest Region 
Montana, Ida ho, 
Washington, Oregon, 
Alaska 

WIii H. Berestram 
655 Bridge St. 
Colusa, Calif. 95932 
(916) 458-2179 
Far West Region 
Californl~1 Nevada, 
Arizona, Nawall 

Dick Palen 
4440 Garrison Lane 
Edina, Minn. 55424 
(612) 926-0891 
North Central Region 
Minnesota, North Dakota, 
South Dakota 

Sam E. Keith, Jr. 
P.O. Box 5068 
Fort Worth, Tex, 76108 
(817) 738-0321 
Southwest Region 
Oklahoma, Texas, 
New Mexico 

John G. BroskY 
712 City County Bldg. 
Pittsburgh, Pa. 15219 
(414) 355-5424 
Northeast Region 
New York, New Jersey, 
Pcnnsylvan ia 
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FIVE GREAT AFA INSURANCE PROGRAMS 
complete information by return mail! 

no cost! no obligation! 

1 MILITARY GROUP 
LIFE INSURANCE 

Offers equal coverage at the same /ovv cost 
for flying and non-flying personnel. No geo­
graph ica I or h az.ardous cl uty restrict ions or wait­
ing period . Insurance up to $20,000 plus $12,500 
accidental death benefit. Cost of insurance has 
been reduced by dividends for six consecutive 
years. All Air Force personnel, on active duty, in 
the National Guard and in the Ready Reserve 
are eligible to apply. 

3FLIGHT PAY INSURANCE 
Protects rated personnel on active duty 

against loss of flight pay through injury or ill­
ness. Guaranteed even against pre-existing ill­
nesses after 12 consecutive months in force. 
Grounded policyholders receive monthly pay-. 
rncnts (tax free) equal to 80% of flight pay-the 
equivalent of full government flight pay, which 
is taxable. 

2 
CIVILIAN GROUP 
LIFE INSURANCE 

For non-military members of A.FA. $10,000 of 
protection at exc.eptionally low cost. Double 
indemnity for accidental death except vvhen the 
insured is acting as pilot or crew member of an 
aircraft. Waiver of premium for disability. 
Choice of settlement options. 

4 
ALL-ACCIDENT INSURANCE 
(now includes pilots and crew members) 

Offers all AFA members worldwide, f u ll-time 
protection against a11 accIaenrs-now even 111-
cluding accidents to aircraft pilots and crew 
memhers. Coverage up to $100,000. Two plans : 
complete, low-cost family protection under the 
popular Family Plan (including all children 
under 21 ), or individual coverage. Includes med­
ical expense benefits, and automatic increases 
in face value at no extra cost. 

5 
EXTRA CASH INCOME HOSPITAL INSURANCE 

Puts up to $40 a day cash in your pocket for 
every day you or an insured member of your 
family is hospitalized . Cash benefits for up to 
365 days. No physical examination required . 
You use benefits any way you see fit. All AFA 
members 1 active-duty and civilian, up to Age 60 
are eligible to apply. 

r------- ------- ---- - 1 
I Al R FORCE ASSOCIATION 11750 Pennsylvania Ave.1 N .W. I 

Insurance Div ision Washinglon 1 D.C. 20006 

I Without obligation, please send me complete info rmation about 
I the AfA Insurance Program (s ) checked at ri ght. RETURN THIS COUPON 

FOR COMPLETE I I Name · ·--··-·-·-·-···----·--·-·---- ····-· • • 

INFORMATION ON I Rank or Title ....................................................... . 

ANY OR ALL AfA J Address ............................................................... . 

INSURANCE PLANS I ····-···-···---·-···-·--·--··--·····-·····--·-•---••·---
1 City···- - ·-···-···········-·---····-·-····--··-···-

O Military Group Life 
Insurance 

O Civilian Group Life 
Insurance 

0 All·Accident Insurance 

O Flight Pay Insurance 

O Extra Cash Income 
Hospital Insurance 

I State -···-··· ............... _ .. , _ ____ Z1p ·-·-······-·········-· 4·70 I L _ _______ __ ____ __ _ _ J 



Duri11g 11 1·ec ut mcctin"' of the Florido"' c I Con I huptcr, 
Mrs. J •nn milh ccnlc t·, discu lhe lntu of h 1· lms lnmd, 
an ir Fm·• • c111>lniT1 held pl'i on ' I' in NortJ1 ie lnam. 
Mrs. Lynda Gray, at the rostru1n, introduced other POW 
wives and expressed appreciation to AFA for its action on 
their behalf (see the accompanying story for more ,letails). 

A1 n mcc ling of AFA 1 

r 'tl.lllly at P en ' A.Fil ice 
Pnr id •nl Edward T. er , ·en tor· a cirn1ion 
to Pclcr ugus l.us Ill right , immctli r • idcul o( 
th l\1.c11·0JlOlil1111 Rhod e lslund Chupl r. •ipnling in 
Lhe ceremony i Ch n11tc r Pr •. id ut at Pnchnl ki, 

eluded Lt. Gen. Benjamin 0. Davis, 
Jr., Deputy Commander in Chief, US 
Strike Command; Brig. Gen. P. P. 
Douglas, Jr., Commander, 836th Air 
Division (TAC) ; Brig. Gen. H. E. 
·Kreidler, Deputy Director of Opera-
• tions, and Brig. Gen. John E. Wil­
liams, USMC, Deputy Director of 
Plans, Hq. USSTRICOM; and Col. 
Clifford Meier, Commander, 15th 
Tactical Fighter Wing. 

Col. Joe Martin, USAF (Ret.), out­
going Chapter President, reported on 
AFA's national and local projects 
supporting an international campaign 
to exert pressure on Hanoi to re­
lease names of prisoners and to abide 
by the provisions of the Geneva Con­
vention pertaining to POWs. 

Chapter officers installed for 1970 
are: Allan R. Scholin, President; Col. 

D. G. Bocock, USAF (Ret.), and 
Miss Marion Chadwick, Vice Presi­
dents; Lt. Col. James Weaver, USAF 
(Ret.), Treasurer; and Mrs. Bridget 
Porter, Secretary. 

* * * 
President George D. Hardy re­

cently announced the restructuring of 
the Organizational Advisory Council 
to include a chairman, two Regional 
Vice Presidents, two State Presidents, 
and two Chapter Presidents. 

Those who have accepted his invi­
tation to serve are: Nolan W. Man­
full, Chairman, Roy, Utah; Lester 
C. Curl, Melbourne Beach, Fla.; Sam 
E. Keith, Jr., Fort Worth, Tex.; Dr. 
Boyd E. Macrory, Montgomery, Ala.; 
Rodney G. Horton, Kansas City, Mo.; 
Ed Millson, Los Altos, Calif. ; and 
Robert Maltby, Kettering, Ohio. 

Lt. Gen. Thomns , Moorman econd from right Air Fore Acndcm y 
t nd nl, wn gu I spcnkcr nt lhc nntn Clurn County, Coli£., Cha1ucr bnnqucl held 
J)rior to th Slunford nivcr ily/ Air '.For e Academy football gnme in Polo AJto. 
01h r Jlnrticiponl , from the I ft na·c CnliCornin AFA Presi1le nt Geno 
D cVissch er; For est Regional Vice Preside nt Will H. Be rg 1.1·0111; Brig, G n, 
William T. Woodyard, Air Force Acndcm y Denn of Fncu.lty; Chapter P1· siclent 
Edwin H. l\lillson; nncl Robert C. Vaughan, who is nn AFA Nntionul Director. 
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This Council will advise Mr. Hardy 
on Field Organization matters per­
taining to programming, member­
ship, and inactive and ineffective 
units. 

-DON STEELE 

HOLD THESE DATES OPEN • 24th ANNUAL AFCEA SHOW/CONVENTION 

JUNE 2, 3, 4 
Sheraton-Park Hotel, Washington, D. C. 

AFCEA is the military-industry 
teamwork organization involved i n 
communications-electrdnics-technical 
photography. It promotes improved 
understanding between executive mili~ 
tary , industry and government leaders. 

PANEL DISCUSSIONS BY 
MILITARY/INDUSTRY LEADERS 
"Tactical Airlift Command and Control" 

"Radio and Transmlsslon Equipment 
for Microwaves" 

"Education for Electromagnetic Compatibility" 
"Information Systems In the Seventies 

Digital, Adaptive, Automated" 

KEYNOTE LUNCHEON 
BUFFET/FLOOR SHOW 
BANQUET/RECEPTION 

INDUSTRIAL LUNCHEON 
EXHIBITS BY OVER 120 FIRMS 

All activities comply with D.O.D. 
directive. Complimentary military 
invitations are sponsored ~ . 
by AFCEA only, • 

AFCIA 0• •• -~)11n\ 
COMMUNICATIONS l/ll, 

6 ELECTRONICS 
CREATIVITY POINTS THE WAY 

Armed Forces Communications and Electroni cs Association 
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1970 ANNUAL NATION 
AEROSPACE BRIEFINI 

washinoton, o.c. - sentember 21-22-23-24 

AFA',1· 1970 National Co11ve11tio11, now combined with its 
A111111al Fall Mee1i11g a11d Aerospace Develop111e111 Briefi11gs a11d 
Displays, will be held in Washi11glo11, D.C., Sep1ember 21-24. 
All ma/or Co11ve11tio11 activities will be co11d11cted at tl,e Shera­
to11-Park, Shoreham, aml Washi11t:lo11 Hilfon Hotels. Addi1io11al 
llo11si11g also wifl be reserved at tire Windsor Park Hole/. Reser­
va1io11 requests sl,011/d be addressed 10 t/re AFA Housi11g O/Jice, 
1129 20th St., N.W., Washi11gto11, D.C. 20036. All reserva1io11 
requc IS for rooms and suites 11111st be mailed (110 phone cc,11~', 
please) 10 tlie A FA Housing Office. Do 1101 make any rescrva­
tio11 requests directly with t/ra /r0iels. 

AFA 's 1970 National Co11ve111io11 activities will ,·11c/11de a lu11clz­
eon for the Air Force Chief of StaQ, a lw1clreo11 for the Air 
Force Secretary, a receptio11 i11 ho11or of tl,e Secretary and 
Chief, a11d tl,e An1111a/ A ir Force A1111iversary Reception am/ 
Di111wr-Dm1ce. The National Co11ve11tio11 also will feature AF A's 
Dusi11ess Sessions, Se111i11ar.r1 mu/ several otlUJr aclivitics, i11c/11d­
i11g a recer11io11 in ho11or of AFA Clw1>ter Officers, lire A111111al 
O11tsta11di11g A ir111e11 Di1111er, and 1/,e Chief Exec111i11cs Buffet 
Reception. 

SCHEDULE OF EVENTS 

Sunday, September 20 
12:00 NN Registration Desk Open 
3:00 PM AFA Board of Directors Meeting 

Monday, September 21 
8:00 AM Registration Desk Open 
9:30 AM Opening Ceremony & Awards 
2:30 PM 1st AFA Business Session 
7:00 PM AFA President's Reception 

For Chapter Officers and 
Convention Delegates 

,... _._ ... __ ... __ ,,,, 
------., , - - ,· --
8:00 AM 
8:30 AM 
9:00 AM 

11:45 AM 
12:00 NN 

12:30 PM 
2:30 PM 
6:00 PM 

Registration Desk Open 
2nd AFA Business Session 
Briefings & Displays Open 
AF Chief of Staff Reception 
Briefing Participants 
Buffet Luncheon 
AF Chief of Staff Luncheon 
AF Reserve Seminar 
AF Secretary & Chief's 
Annual Reception 

Wednesday, September 23 
8:00 AM Registration Desk Open 
9:00 AM Briefings & Displays Open 
9:00 AM Air Force Symposium 

11:45 AM AF Secretary's Reception 
12:00 NN Briefing Participants 

Buffet Luncheon 
12:30 PM 
4:00 PM 

7:00 PM 
8:00 PM 

AF Secretary's Luncheon 
Briefing Participants 
Reception 
AF Anniversary Reception 
AF Anniversary Dinner-Dance 

Thursday, September 24 

9:00 AM Briefings & Displays Open 
12:00 NN Briefing Participants 

Buffet Luncheon 
4:00 PM Briefing Participants 

Reception 

ADJOURNMENT 



CONVENTION IND 
AND DISPLAYS 

1970 BRIEFINGS AND 
DISPLAYS TO BE BEST YET 

More than 50 major aerospace/defense com­
panies will participate in the 1970 Aerospace 
Development Briefings and Displays, to be held 
in conjunction with AFA's Annual National 
Convention at the Sheraton Park Hotel in Wash­
ington in September. The majority of the com­
panies will display equipment and conduct brief­
ings; however, some companies will exhibit only. 

This briefing concept was pioneered by AF A 
in 1964 and combines displays of equipment 
with company presentations in the booth to au­
diences of key military, government and indus­
try personnel. Morning attendees are assembled 
into parties of 15 to 20 persons each and es­
corted on schedule to briefings in the group of 
companies selected. Afternoon attendees may 
select any of the presentations offered in any 
order of preference. 

Top military and government leaders attend 
this event annually. Last year, 6,080 attended 
the Briefings and Displays, with 2,359 escorted 
to the morning presentations and 3,721 attend­
ing in the afternoons. They represented 54 gov­
ernment and military agencies and some 51 com­
panies. With AFA's National Convention being 
held at the same time this year, the attendance 
is expected to double. 

Space for participating companies is expected 
to be an early sell-out, as has been the case each 
year. A few booths are still available for com­
panies that would like to brief or exhibit, or 
both. A minimum of 300 square feet of booth 
space is required to conduct briefings. No mini­
mum is required to exhibit only. Companies in­
terested in reserving space should contact AF A 
as quickly as possible. 

TO RESERVE BRIEFING/DISPLAY 
SPACE, WRITE OR CALL: 

AF A Briefing & Display Office 
1040 Shoreham Building 
Washington, D.C. 20005 

Telephone: (202) 347-0425 

COMPANIES PARTICIPATING IN '70 BRIEFINGS 
The following companies have reserved space in 

the 1970 Aerospace Development Briefin~s & Dis­
plays. The majority ot these companies will exhibit 
hardware and make presentations in their booths; 
other companies will exhibit only. 
AC ELECTRONICS DIV., GMC 
AT&T AND ASSOCIATED COMPANIES 
ATLANTIC RESEARCH CORP. 
AVCO CORP. 
BEECH AIRCRAFT CORP. 
BELL HELICOPTER CO. 
THE BOEING CO. 
BOURNS/CAI, INC. 
BUNKER-RAMO CORP. 
COCA-COLA USA 
CONFERENCE BOOK SERVICE 
CONTINENTAL AVIATION & ENGINEERING 
CONTROL DATA CORP. 
FAIRCHILD HILLER CORP. 
GENERAL DYNAMICS CORP. 
GENERAL ELECTRIC CO. 
GRUMMAN AEROSPACE CORP. 
HOWELL INSTRUMENTS, INC. 
HYCON CO. 
IBM FEDERAL SYSTEMS DIV. 
LITTON INDUSTRIES 

Data Systems Div. 
Guidance & Control Systems Div. 

LOCKHEED AIRCRAFT CORP. 
LTV AEROSPACE CORP. 
MARTIN MARIETTA CORP. 
McDONNELL DOUGLAS CORP. 
NORTH AMERICAN ROCKWELL CORP. 
PAN AMERICAN WORLD AIRWAYS 
PEPSI-COLA CO. 
RAYTHEON CO. 
SPERRY RAND CORP. 

Flight Systems Div. 
Gyroscope Div. 
Univac Div. 

STANDARD MANUFACTURING CO. 
TELEDYNE RYAN AERONAUTICAL CO. 
TRACOR, INC. 
TRW SYSTEMS 
UNITED AIRCRAFT CORP. 
WESTINGHOUSE ELECTRIC CO. 
WILLIAMS RESEARCH CORP. 
WYMAN-GORDON CO. 

Make sure that your company is among this dis­
tinguished group of aerospace/ defense firms at 
AFA's 1970 Briefings. 
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There I was II 
"The time has come," the artist said, 
"To speak of many things ... 
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The ups and downs of flying clowns, 
And cannons wearing wings." 
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a small miracle at $875 
The right community relatio11s tool at the right time at the right price. It's The New 
Thrnst in Educati01t, a five film library showing how today's exciting breakthroughs 
in education can help communities attack their most pressing problems: unemplor­
ables, drug abuse, illiteracy, student motivation, etc. These motion pictures inform, 
stimulate, motivate positive action. A small miracle to reach mass audiences. Sets 
are yoms to give to school districts in your plant communities. Your cost? Only $875 
per library. We'll add your company credit on each film, if you wish. Produced under 
sponsorship of The National Laboratory for the Advancement of Education, letters 
of endorsement have come from the U.S. Office of Education. The N'ational Educa­
tion Association. Even Encyclopaedia Britannica. Our brochure, The New Thrust 
in Education, tells you everything. Write or phone for a copy. 

Audio Productions/Educational Services 
Contact: Thomas Pyle, Executive Producer (212) 757-0760 

630 Ninth Avenue, New York, N.Y. 10036 a division of NOVO 



Makes every life-saving minute count. 
C-9A Nightingale. 
In their first year of operation with the Air Force 
Military Airlift Command, the jet fleet of 
aeromedical C-9A Nightingales operated around­
the clock at an unprecedented dispatch reliability 
rate of 99.54%. o This versatile airframe can 
also serve as a Navigational Trainer, or a high­
performance Test Bed. It can provide airline 
seating for Special Air Missions. And a convertible 
configuration can carry passengers or cargo on 
indirect support missions. o This sleek twinjet 
offers the economy of an " off-the-shelf" 
airframe. And, like its commercial counterpart, 
the DC-9, it provides fast turn-around with less 
maintenance and ground support equipment. 
o The C-9 is the low-cost, high-value 
answer to many military needs. 

MCDONNELi.. DOUGLAS 




