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Airborne Warning And Control System 

The drawing above shows an 
eight-engine version of a Boeing 
707-320 Intercontinental as it 
will look carrying the U.S. Air 
Force's Airborne Warning 
and Control System. 

The large radome atop the 
fuselage will house surveillance 
radar antenna capable of 
detecting low-flying aircraft. 

Boeing, under its Air Force 
contract, will provide two testbed 
707s for intensive flight-testing 
of competitive AWACS radars. 

Described as the nation's first 
priority need for air defense, 
AWACS would involve a fleet 
of flying command posts 
equipped w ith radar, communi­
cations, computers and displays. 

As an airborne tacti cal 
command post, the aircraft 
w ould provide minute-by-minute 
control of air-to-air and air-to­
ground battles. As an airborne 
warning and control system the 
aircraft would detect, and direct 
the interception of, low and 

high flying missile-armed enemy 
bombers. 

The proposed AWACS fleet 
would replace existing ground­
based radars and older aircraft, 
resulting in substantial defense 
savings. 

Prime Air Force AWACS 
responsibility is held by the 
Electronics Systems Division of 
the Air Force Systems Command . 

BOEING 



or one thing, there are too many of them. All over the 
irplane. And more are being added all the time as new 
vionic subsystems are developed or old ones 
nproved. All are doing vital jobs, of course. But the 
)gistics problems alone are staggering . Notto mention 
1e growing problem of interference during operation. 
• It's time to take a new look at the overall problem. 
ime to find ways of combining many functions into a 
ingle box; to look at techniques for integrating 
ommunications, navigation, and identification 
mctions for military and civil aircraft. 
These ways must also insure greater cost effective-

ness and higher reliability. And no one is more qualified 
for all of these tasks than TRW. 

At TRW, we have a broad background in communi­
cations and navigation equipment, in data processing, 
and in LSI technology. We understand the need for 
integrating these equipments and technologies. And 
it's being done ... in our activities from Space Shuttle 
avionics integration to our advanced design and 
development work for user equipment and related 
terminals for NavSat and CNI application. 

For more information about TRW's avionic capabil­
ities, contact Marketing Services, TRW Systems 
Group, One Space Park, Redondo Beach, Ca. 90278. 

The Systems Group is a major operating unit of TRW Inc., where more than BS.DOD people a l over 300 locations around the ..... ~w 
world are applying advanced tec hnology to products, syste ms and services tor commercial, industrial and government markets. • ~ ® 

TRW solutions to the "case of the little black boxes " will be highlighted at the AFA Convention and Aero­
space Briefings & Displays. Plan to visit with our avionic specialists in Booth i/232 on September 22-24 . 



THIS AGE CAN TEST THE AVIONICS 
OF ALL NEW AIRCRAFT OF THE 1970'S. 



Historically, a new Aerospace Ground Equip­
ment system has been designed for each 
new aircraft. This has led to recurrent prob­
lems. Less than optimum standardization, 
repetitive research and development costs, 
variable quality and reliability, and often a lag 
between delivery of aircraft and the system 
to support them. 

What's needed is AGE that will support 
not just one aircraft but a whole generation. 
A system that will be on line when the aircraft 
goes operational. General Dynamics has de­
signed and developed an AGE concept that 
meets these requirements. 

First completely integrated system. 
Our Electronics division, in support of the 

Fort Worth division, developed and de­
livered concurrently with the F-111, 

the first totally coordinated AGE sys­
tem. It was available when the avi­
onics were delivered. 

The system is made up of inte­
grated test stations. They use a 
highly flexible building block 
configuration that can readily 
be adapted for use with all ad­
vanced operational aircraft 
planned through the late ?O's. 

This AGE system, on line 
with the F-111, could be 
adapted to the new F-15, 
meeting 70% of its avionics 
AGE requirements with little 
or no change; another 15% 
with minor modification; 
and only 15% with new de-

velopment. The system is also applicable to 
the AWACS and B-1, as well as other Air 
Force programs; and the Navy's F-14 and 
S-3A programs. 

Automatic and manual testing. 
The test stations are a com bi nation of auto­

matic and manual units offering the advan­
tage of selective automation. 

The multiple input design of this system 
virtually eliminates the possibility of an AGE 
shutdown when trouble is encountered at an 
input position, and allows simultaneous test­
ing of several avionics equipments. 

One AGE for all avionics systems. 
The capability of General Dynamics' inte­

grated AGE system ranges over the full spec­
trum of analog and digital avionics found in 
multi-mission aircraft, including flight control 
systems, mission and traffic control subsys­
tems and penetration aids. 

The AGE subsystems are configured to 
serve the full range of flight line, field and 
depot level requirements. 

The adaptability and flexibility of this AGE 
concept also makes it feasible for application 
as an integrated shipboard testcenterforthe 
Navy, or as an advanced electronics depot 
testing center in support of ground forces. 

The universal AGE concept is just one ex­
ample of how General Dynamics puts tech­
nology to work solving problems from the 
bottom of the sea to outer space ... and a 
good bit in between. 

GENERAL DYNAMICS 
1 Rockefeller Plaza, New York, New York 10020 



St_op fuel leaks with 
new Hi-Lok® sealing 
collars and pins 

"''~·" 1 ,: 1 ""1,, ~r.- ,,lirir, r- n ll~r hpirv, in~tallAd 
~;;t~~d~~d Hi~L·~·k pi~·;; th;eaded structural pin , 

B Hi-Lok sealing pin combined with 
Hi-Lok sealing collar provides maximum 
control of leaks from any direction . 

C Hi-Lok sealing pin used with Hi-Lok 
standard collar stops leak from 
head end of pin . 

By using the new Hi-Lok Sealing Collar, a simple fix can be accompl ished 
tor fuel leaks through threaded fasteners in wing spars, beams and panels on 
In-service airliners and military aircraft. The new collar provides positive 
sealing in addition to contro lled preload. 
More than 10,000 leak-free flying hours have been accumulated on two 
heavy cargo military aircraft, known " leakers, " since being field-fixed with 
Hi-Lok Sealing Collars. These seal ing collars also are used in the Integral 
tank structure areas of the Boeing 747, the world 's largest and newest 
commercial airliner. 
The Hi-Lok Sealing Collar for field-fixes eliminates need for sealing caps 
and for caulking with sealant compound. 
The Hi-Lok Sealing Collar incorporates a Teflon insert fitted into the internal 
counterbore bf the collar. During collar Installation, in any pin grip cond ition·, 
the insert cold-flows in the counterbore to tightly seal the area or thread 
runout and shank of the fastener. The sealing collar can be positioned inside 
or outside the tank area. 
Hi-Lok fasteners also can be sealed frorn the head end of the pin . An under­
cut, made at the base of the flush head, is fitted with an approved O-ring. 
When sealing is critical, the Hi-Lok system add itionally permits the new 
sealing collar to be used In combination with the O-ring sealing pin. 
The Hi-Torque bolt, another Hi-Shear fastener development, also is available 
with an O-ring for use as a removable fastener in inspection doors or close­
out panels. 

4 Sealing collar on standard 
• • pin stops leaks trom co11ar end 

(or head end of pin). 

Hi-Lok Sealing Collars are developed in 
materials including titanium alloy, Type 303 
stainless, A-286 alloy and in aluminum alloy. 

hi-shear 
CORPORAT"ION 0 

2600 Skypark Drive, Torrance, 
California 90509, U.S.A. 
Telephone: 213/775-7271 and 775-3181 

U.S. Pa1en1 3.482,864. 
Other U.S. and foreign patents granted and pending. 
" Hi-Lok" and " HJ-lorque" are regi stered trademarks . 
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Westinghouse delivers air­
Dorne radar systems on 
time-within predicted 
osts. We've had a perfect 1 

ecord for the past three 
, ears, delivering as many 
1s 84 systems a month. , 
lote: tliey're on every f .4 
'ighter. The complete 
nanagement team that 
11:hieveil these results is 
;till with Westinghouse, 
·eady for more. 

You can be sure ... if it's Westinghouse 



AN EDITORIAL 

The Only Certain y Is U ncertai ty 
BY JOHN F. LOOSBROCK 

Editor, AlR FORCE Magazine 

ON H.1S eightieth birthday, Maurice hevalier is 
supposed to have been asked how it felt to 
reach that advanced milestone. 

'Not bad ," was the quick reply, 'especially when [ 
cons icier the alternative." 

We have a good many years to go before reaching 
eig11ty but not quite as many alas as have passed 
since we weve twenty years o[ age. 

We have been led to these chronological thoughts , 
of course, through our pondering of the twenty-five 
year that have passed since the end of World War II 
lh • rs that ar exam:ned jn 0m detail in thi 
specjal issue of AIR FORCE Magazi11e. What really 
hook us was the realization that a youngster born on 

V-J Day could very well be a captain today. 
All thjs is not to indicate any deep worry about 

approaching senility on our part. It j rather the 
result of suddenly realizing tnat the pa t quarter of 
a century has been a truly momentous one with the 
pace of change accelerating at a rate tlrnL one neither 
noticed nor assessed at the time events actually were 
occurring. Take technology alone. The revolution 
began with nuclear fi ion, whi h ended lbe war. Then 
in rapid ucc s ion came the transition from a piston­
powered ir Force to jet propulsion air-to-air refu 1-
jng on a ma caJe up rsonic flight as a part f 
daily o erational r utine. intercontinental balli tic mi -
iles and space exploration-all these along with in~ 

credibly giant leap in electronics communications 
computerization. materia ls fabrication and all of the 
technological underpinning that tran forms the minor 
miracles of ye terday into tomorrow's standard oper­
ating procedure . 

The Jes on i , of c mse that we cannot predict with 
confidence wbere n w technology will take us. We 
can be sure onJy that it will be further, in different 
directions, and at a wildly faster pace than we ev 0 r 
cou ld conceive at any given point in time. And in 
recognizing this truth , we cannot forget that technology 
j apolitical. l t follows no ·flag ; it owe no ideological 
allegiance . lt cares not which master it serves, .nor 
whether it be bent toward good or toward evil nds. 
]t will work for anyone who has the wit the will , 
and the resources to employ it. 

Even le s su ceptible to forecasting are the opera­
tional exigenc,ie. of the years ahead. In looking back, 
a we are over twenty-five years, we observe with 
some trepidation that the big play were never in the 
game plan. The Berlin Airlift wa. an improvisation-

s 

although admittedly a masterly one. The Korean War 
was another "play-it-by-ear" affair. And Vietnam­
well, it was no sudden shock but a slow and unfore­
seen enwebment. And, while it is all well and good to 
blame the politicians for bad decisions, or to credit the 
Communists with upcrior cunning and dedication, the 
fact remains that thinking about the unthinkable is a 
sine qua non for the future because it very often is 
the unthinkable that happens. The only certainty is 
uncertainty or, to quote the famous Murphy's Law, 
"Anything that can go wrong, will." 

Where, then, can one look for a constant in the 
equation? Perhaps it 1s man himself, tht: human ele­
ment. But is this really true? With due respect to all 
of us relics of World War II vintage, a strong case 
can be made that todays crop of Americans generally 
i of nigher quality than that of our generation. Cer­
tainly they are better educated or at least more edu­
cated. They are harder working intellectually and, if 
not physically, it i because our generation has reduced 
the requirement. They are more dedicated, although 
not always to the kinds of causes we would like them 
to follow. They may be less obedient, less susceptible 
to discipline, but at the same time are more inquisitive, 
more demanding of new and better reasons for obedi­
ence and discipline. These attitudes may pose new 
problems for those charged with weaving thi new 
breed into a military framework, but we hould re­
member that in both World Wars the independent 
nature of the American soldier was put forth as a 
great military benefit, and there is no reason this 
cannot continue to be true. 

Fortunately, the intellectual capabilities of the pro­
fessional Air Force officer corps have progressed along 
with the accumulation of new challenges and more 
complicated requirements. Once again, no derogation 
of past leadership is implied or intended. It was more 
than sufficient for its time. But the new crop of leaders, 
with its higher educational levels and great reservoir 
of operational experience, should be able to close any 
generation gap that presently may exist. 

We older types, therefore, have no reason to be up 
tight about the future of our Air Force. In 1799 a 
philosopher named G. C. Lichtenberg wrote: 

"How do we spend our old age? In defending 
opinions, not because we believe them to be true, but 
simply because we once said they were." 

We must resolve never to let this be said about 
us.-END 
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COST-CONSCIOUS 
TECHNOLOGY AT 
NORTHROP 

This underwater vehicle designed by 
Northrop for the U.S. Navy to simulate a 
full-slzed submarine will permit 
significant savings In anti-submarine 
warfare training. 

The most modern target In service for 
low-level surface-to-a ir missi le training, 
the MQM-74A has the lowest cost 
per mission in its performance class. 

Iran's new nationwide communications system 
will double the number of phones, provide a 
national TV network and expand telegraph and 
data transmission facilities. A Northrop-led 
consortjum of multi-national companies is build­
ing lhe 8. 700-rnile system. 

Northrop saved more than 2,000 critical pounds in designing 
the 153-foot fuselage for the magnificent 747 airliner. 

Northrop is a major design-er and builder of 
navigation and guidance systems for long­
range subsonic and supersonic aircraft. 
The heart of one such system is this unique 
spherical platform. 

Northrop Is one of the nation's biggest 
producers of special purpose, ligh t­
weight, low-cost digital computers for 
airborne electronics and navigation 
systems. 

More than 14,000 USAF pilots have 
graduated In the T-38 Talon, world's 
first supersonic trainer. Since 1961 , 
more than 1,100 of the Northrop jets 
have logged over2½ million hours 
In Air Force, Navy, NASA and German 
Air Force service. 

The Northrop F-5, in service with 15 
nations, is designed to provide the 
needed performance level while taking 
into account purchase, maintenance 
and operation costs. 



The Bell TwinHue~ 
Air Force like a 

blue shirt. 
11 big reasons. 
1. The UH-1 N TwinHuey is a multi-mission 
ship for a multi-mission service. 220-cubic­
foot interior. Holds 14 troops or six litters. 
Plug-in mission modules include guns, hoist, 
loud speakers, you could even have internal 
fire suppression tanks. 

2. Full 13~foot clearance with rotors turning . 
Plenty of head room for med evac, rescue, 
troop deplaning, fire-fighting, SOF activities. 

3. Twin-engine versati lity. Back-up power 
means more dependability. Which means 
more usability: At night. In bad weather. 
Over water, boondocks, and metro areas. 

4. Doors on both sides. Extra-wide, sliding 
doors. They don't blow closed. They don 't 
get in the way of loading and off-loading. 

5. Dual instrumentation. Good engine and 
flight instrument visib ility from either crew 
seat. 

6. For communications: The SLAE system 
- the most advanced light weight solid 
state system developed. 

7. World-wide spare parts inventory with 
inter-Service support agreement between 
U.S. Army, U.S. Air Force, Navy, Marine 
CorJJs. Typi ca l low Huey maintenance 
requirements. 

8. Excellent single pilot control. No stability 
problems, consequently pilots love to fly 
it. No Chinese fire drill if you lose an 
engine. The other one compensates 
automatically. The correction 's 
so smooth, you don't feel it 
or hear it. 

9. Twin turbine pow­
erplant. Two Pratt 
& Whitneys linked in a 
power-sharing gear box. Single-
engine performance: better than excellent. 
Power reserve: 500 to 750 more horsepower 
than you need for ordinary operations. 

10. Famous Huey dependability. Airframe 
proved by more lhan 10 million flight hours. 
Engines by 3½ million hours. 

11. Value through versat ility. The UH-1 N's 
multi-mission capability makes it the most 
usable helicopter in the air. That's why it's 
to see multi-Service use. 

I 



fits the 

The UH-1 N TwinHuey is 
scheduled to be as standard 
as a blue shirt in six differ­
ent Air Force commands: 
(TAC, MAC, USAF£, 
HQCOMD, PACAF, 
USAFSO). 

HELICOPTER 
FORT WORTH, TEXAS 76101 

A textronl coMPANY 

I 
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AIRMAIL 

Defense Comparison 
Gentlemen: The report by Edgar E. 
Ulsamer on his interview with Dr. 
John S. Foster, Jr., DoD's D_irector 
of Defense Research and Engineering, 
in July'· AIR. FORCE/ SPA E DIGEST 
["Technological Superiority- Key Lo 
US Security and Survival") was t:ll.· 

ccllcnl information for the p11hlic in 
general. 

°I hope, sincerely, that it is reprinted 
in one of the more widely distributed 
publications so that US citizens on a 
broader front may be exposed to and 
benefit from this si~nificant status 
report on the defense preparedness of 
the United States as compared to that 
of the Soviet Union. 

LT. COL. J. T. GILMORE, USAF 
(RET.) 

Denver, Colo. 

Cause for Alarm 
Ge11.tlem e11: I was very impre ·sed with 
the articl.e in your . July i sue, "Air 
De.fen e-The Forgotten Front," writ­
ten by John L. Frisbee. The Aero­
space Defense ommand is flgbting 
hard to keep up with the ever-increas­
ing Soviet threat, and [his) fore ight 
in writing about our declining air 
defense must be brought to the at­
tention of the public. 

I would like permission to reprint 
the article to be used as a valuable 
addition to our public information 
effort. 

LT. CoL. A. F. McCONNELL, JR. 
Deputy Director 
Directorate of Information 
Hq. ADC 
Ent AFB, Colo. 

Excursion/ Incursion 
G entlemen: [Claude Witze's ';Air­
power in the News" item) in your 
July edition entitled "The Wayward 
Pre s (cont.) " wa a breath of fresh 
air in setting the record traigbL on 
the press omis ion and misleading 
statements in regard to Cambodia. 

1 wa delighted to see you refer 
to this campaign a. "The American 
excursion into • ambodia." I get sick 
and tired of the numerous references 
on radio, TV, press, and in news 
weeklies which have inundated the 
American pub.lie with the derogatory 
and completely misleading term "in­
cursion" when referring to thi event. 
My copy of Webster's telJs me that 
excursion means "a short trip taken 
with the intention o.f returning to the 

12 

point of departure" and "a military 
sortie or raid." Incursion, on the 
other hand , is "an unfriendly entry; 
invasion; raid" and hence the implica­
tion that the US and South Vietnam 
are unwelcome invaders. 

I would certainly like to see you 
expand editorially on this rank in­
justice 10 our ·fiihting men. 

MA.J. RODMAN w. BARNES, 
USAF (RET.) 

Bellevue, Neb. 

The Dassault Way 
Gentlemen: "The Designers of Das­
sault-Men Who Take One Step al a 
Time-' lAugu t '70 issue) is a fir I.­
class job of reporting by Edgar Ulsa­
mer. Having known ihe company and 
watched its development since 1950, 
I can vouch for most of what he 
says from firsthand experience. More 
recen tly a five-year close a . · ci, in,, 
with the Falcon program ha given 
me even more insight into the Das­
sault approach, and has made me 
even more of an admirer of the 
company and its way of doing busi­
ness. 

Sure, they' re not perfect. Their 
fir t reaction to pilot criticism of the 
Mystere 20 prototype was one of 
hock and an attitude of '' take it or 

leave it. ' But they are smart, and 
cooler heads prevailed in short order, 
and the engineers came back to the 
meeting with notebooks. What came 
out of several such sessions was a 
Falcon tailored to requirements which 
more realistically represented those of 
American business fleets , and what 
followed was a highly successful pro­
gram. 

There are all kinds of legends 
about M. Dassault, as I am sure 
Ulsamer found out. They tell the 
story in the prototype shop of the 
time that Dassault came . in and ran 
his fingers along the leadiJ1g edge of 
a fighter wing. He found a couple 
of rough spot . He called the lead 
man over and asked if his team had 
done that kind of work. Yes, they 
had. "You," said M. Dassault, "are 
fired-now." A few minutes later, 
Dassault told one of his aides to keep 
the guy on the payroJl, but to see to 
it that he didn't work on wings again 
anywhere. 

There are abo stories about Dns­
saull viewing a mockup of a completed 
airplane in a darkened room by the 
light of strong portable units placed 

to create Jong highlights on the sur­
faces of the aircraft. He looked for 
smooth contours, and this was ·one 
way to get an eyeball check. It is 
said that whole fuselages have been 
redesigned because of this. 

My early contacts with the engi­
neering and design teams wa a re­
minder of my first jobs at Grumman. 
The first pr jecl l~am I worked on 
totaled ni11e guys, and we were re­
sponsible for the development of th 
J2F-5, the la t of the biplane am­
phibian for the Navy. We got it 
de. igned, and 144 built, with a tiny 
team with high morale and hard work , 
and the word from the top to get 
them the hell out of the assembly 
hall so that the TBF line could start. 

Then I worked on the TBF-1, and 
we had three guys . . . to produc­
tionize the outer wing panels for 
high-rate production. I think there 
were two guy .on the center section, 
and another lwo or three on the 
fuselage. Maybe two or three handled 
the problems of equipment, two on 
~lectricaJ and radio and one or two 
on hydra ulic . Probably there were 
five on powerplant and other assorted 
problem , and what with aerodynam­
icists and structures guy on part-tirne 
assignment, the whole group may 
have been as many as forty or fifty 
engineers. And we built an awful Jot 
of TBFs and it did a lot for the Navy. 

l worked on some proposal at 
Grumman, also, and can understand 
the .reasons why Dassault can do it 
their way and why no US company 
now can. The Grumman proposals 
used to go out in a paper folder with 
a gummed label on the front and 
there were maybe a dozen pages in­
side describing the airplane and rough­
ing out its performance. I imagine 
Da ault does the same thing. 

But can you imagine anybody do­
ing the equivalent for the F-15 pro­
posal? Remember the picture of the 
wall of carton that contained the 
Fairchild Hiller proposal on that ai r­
plane? Now you have to have a cubi 
acre of proposal paperwork, and a 
full corporate vice president in charge 
of the program, or the Air orce 
won't even talk to you. 

If you want to do it Dassault's way, 
then the USAF is going to have to 
do it the French Air Force way, and 
I don't think there's a chance in hell 
that will ever happen. Otherwise there 

(Continued on page 15) 
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We wear well together 
Having worked with you for your fi rst 23 
years, we feel like a part of the Air Force 
family. We're proud of the relationship­
and send our best wishes tor this happy 
birthday and all of those in your future. 

..JL 
,'st=e~YRAI\D 

FLIGHT SYSTEMS DIVISION 
PHOENIX, ARIZONA 85002 



champions 
don't 

lust happen 

Neither do the leaders in industry. Especially ours. And the fact 
is that we started out as number one when this business got 
off the ground in 1942. 

We've continued to increase our lead ever since ... By doing 
this job faster, better, more economically than the competition. 
Isn't this what you expect from Champions? 

aerojet solid propulsion company 
FIRST IN SOLID ROCKETRY, IN ALL WAYS 



controllable solid 

rockets 

we've made them 

practical! 

Controllable solid propellant 
rockets provide new mission 
flexibility in air-launched and 
surface-launched tactical 
weapons, interceptor mis­
siles and space vehicle pro­
pulsion. Aerojet controllable 
solids - throttleable, with 
boost and coast - are the 
first to be proven over the 
full range of severe tactical 
environmental conditions. 
Economical and versatile, 
they are ready for program 
application. 

For fast, convenient service 
call (916) 355-0500 

AIR FORCE Magazine • September 1970 

AIRMAIL __________________ coNTINUED 

will be a slew of unemployed bird 
colonels, B/Gs, etc., drifting nround 
the halls of the puzzle pal ace on the 
Potomac looking for old prop . al to 
read . • 

Forgive the lengthy letter; r get 
carried away when I see people 
wondering why a job can't be done 
simply. 

Canberra's Role 

DAVID A. ANDERTON 
Technical Consul­

tant/ Aerospace 
Ridgewood, NJ. 

Gentlemen: Reference is made to the 
item on page 26, July issue ["Aero­
space World"], concerning improve­
ments to the B-57 Canberra and its 
supposed new role. The detection and 
at1ack of targets at night and at low 
altitude was the precise role that the 
Canberra was selected for in the first 
place. 

As chief of AFRDQ-TA, Hq. 
USAF, in the early l 950s, I wrote the 
requirements for what we designated 
as a "night intruder." The first effort 
was for an "interim, off-the-shelf' 
aircraft that could immediately replace 
the aging B-26 being u ed for this 
mission in Kore,. I wa • also a mem­
ber of the investigating group that 
tested 1he Canberra. XB-51. B-45, AJ-
1, and CF- I 00 for thi. role and rec­
ommended the Canberra to a senior 
officer's board for adoption . At that 
time. it was realized that the most 
serious deficiency to this mission was 
the lack of poor-weather, night­
sen or. -nnd weapon-release systems. 
However, it wl'ls felt that the Can­
berra hiid sufficient size and space 
to accommodnte these systems when 
available al a later date. As it now 
turns out, much later. 

The fact that the B-57 has fre­
quently been termed the most suc­
cessful air-ground attack aircraft in 
terms of ordnance load, unrefueled 
range, loiter-time ability, and low 
attrition rate in the Vietnam War 
attests to the wisdom of the senior 
officer's board decision nearly twenty 
years ago. 

COL. FRANK ALLEN, USAF (RET.) 
Colorado Springs, Colo. 

Time for Constructive Action 
Ge111leme11: I read with interest the 
article 'Urban risis at th Air Force 
Academy, ' hy William Leavitt in the 
June issue. I submit that the conferees' 
concern for rhe nation' ill and their 
solutions to them ultimately reduce 
to a dire need f r re ponsibllity at 
1111 level ·t society and governmcnl. 
Responsibility menns accountability 

for ones actions. Unfortunately, in 
this " liberated" age, responsibility ror 
one's actions seems to be an old­
fashioned and unpopular concept and 
practice, particularly with the vocal 
radical minority. 

While 1 do not agree with some of 
lhc solutio1., advocated by the ccm­
ferees . I believe they have tak n 1hc 
first step in rcspon ible action, that 
is to identify the problem and resolve 
to remedy it within the present sys­
tem. 

However, the next step is the crn­
cial one, and infinitely more difficult. 
Thi. will be 10 maintain thi respon-
ible allilllde and resolve de pile the 

morass of apathy and irresponsibilit y 
th·tt currently permeate. our country. 
Thi will take all the initiative. de­
termination, and zeal that these young 
people, and all Americans, can mu ler. 

Time is late. But too much time 
already has been spent criticizing the 
country and pointing out its short­
falls. It is far easier to criticize and 
identify problems than to construc­
tively solve them. What is needed 
now is responsible action at all levels 
of society and government to correct 
the defects that we have been iden­
tifying for so Jong. 

CAPT. THOMAS E. LEE 
Vienna, Va. 

Service Separation 
Gentlemen: A reduction in world ten­
sions, combined with reduced Amer­
ican involvement in Southeast Asiu. 
in Europe, and in Korea. brings an 
inevitable reduction in military 
strength. Per onnel readjustment poli­
cies should be a major con. id rati n 
when new force levels are imposed. 
A variety of policies some pre. entl 
within the power of the Dcfen. e De­
partment , ther. needing congrc • ional 
approval, should be considered now 
by the Air Force for DoD and con­
gressional action. Forced retirement. 
by thos who anticipated a longe!· 
career deserv s mention: however, 
pre cnt traosition program · ease the 
impact upon this group, and retire­
ment pay and fringe benefits relieve 
much financial burden. 

The qualified enlisted man who i~; 
separated ur denled reenlistment 
hould receive ~r.paration pay on the 

same basis as an officer. Unfortunately, 
there is no way for these men to 
complete twenty al.:tive years for re­
tirement. The forcibly separated offi­
cer receive separntion pfly, but the 
clo er he is to the twenty active-year 
mark the more difficult the financinl 
problem. Should he enlist, a solution 

(Continued on page 17) 
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How do you put a hot aircraft 
bang on target? 

High-performance tactical aircraft 
require corripact, precise weapons deliv­
ery systems-such as Automatic LORAN. 

Automatic LORAN CI D makes the 
task easier for pilots of high-performance 
tactical aircraft. This computerized nav­
igation system keeps track of aircraft 
course and position despite abrupt 
changes in attitude, altitude and speed. 
And leads the aircraft right to target, at 
tactical-air speeds. 

The system has been demonstrating 
its operational value since tTT Avionics 
developed It in 1968, drawing on our 25 
years of LORAN experience. Over 200 
sets are In operational use today. And we 
know the total LORAN system like no­
body else. Over half of all LORAN C 
ground stations in operation around the 
world were produced by us. 

Currently we're proving out major 
innovations to make our automatic 
LORAN C/ D even more accurate, more 
compatible with other navigational aids, 
more adap1able to changing USAF tacti­
cal needs. 

And, we're bringing to next­
generation system development the real­
istic know-how that got automatic LORAN 
off the ground In the first place. 

ITT Avionics Division, a member of 
the Defense-Space Group, International 
Telephone and Telegraph Corporation, 
Nutley, New Jersey 07110. 

AVIONICS DIVISION ITT 



AIRMAIL __________________ CONTINUED 

might be forgivenes of .a portion of 
his cparation pay, three-quarters of 
whi.ch is now required lo be repaid 
before he receives retired pay. 

For exam ple, if $200 a month is 
"forgiven," the officer who enlists for 
a little over ix years repays nothing 
( seventy-five month multiplied by 
$200 equals almost 15,000, maximum 
separation pay), while the officer who 
needs only about twenty-four months 
to complete twenty years is forgiven 
$4,800. 

To minimize the number of forced 
separations, the forg1veness of active­
duty commitments required by gov­
ernment- ponsored schooling, prom·o­
tions, etc. would allow those desiring 
separa6on or retirement to do so 
sooner than programmed. The dis­
continuance of flight pay for those 
who are paid for "not flying' ' would 
lead many affected officers to retire; 
should they continue, money would 
be aved regardles . Demotion in lieu 
of separation would allow retention 
of experienced men, often less costly 
than recruiting and training a man 
who will separate after a minimum 
tour. One admitted difficulty is in 
determining who will remain after a 
first hitch or commitment. Regardle ·, 
many well-qualified officers and air­
men would rather continue with 
reduced rank than be separated short 
of retirement. 

These short-term remedies would 
assist those facing separation in the 
near future, but many long-range 
problems need consideration . The 
often-discussed classification of all 
active--duty officers as "regulars" 
should be implemented. Promotions 
and eliminations can then be based 
on quality control of the entire officer 
strength. One interim policy, awaiting 
the above, is the use of promotion 
boards as regular officer selection 
boards, with the mos! qualified Re-
ervi ts promoled being offered re.gular 

comm1ss1ons. onver ely, the regular 
officer who is " passed over" would 
revert to career Reserve status. The 
regular and Reserve officer corps 
would both have a stimulus to main­
tain personal performance. 

A yearly board can ' then decide 
what regular officers would remain 
pi1st twenty years' service, imilar to 
the enlisted selection-in proce. s. 

The Air Force ha no obligation 
to retain any officer or ai,·man until 
twenty-year retirement or beyond, yet 
it seems inequitable to use criteria of 
past years for personnel reduction that 
will come in the next few years, 
especially when outstanding individ­
uals are considered. -Prudent use of 
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pre ent regulations and prompt legi -
lative action , n prevent these in­
equities. Dedica1ed people have kepl 
our nation trong and these people 
de. e1ve con iderat ion. 

MAJ. RICHARD I. BRUBAKER 

Det. 111 AFROTC (AU) 
Trinity College 
Hartford, Conn. 

"Night Mission" 
Gentlemen: This month's [August] 
"Night Mission on the Ho Chi Minh 
Trail" is without a doubt one of the 
most beautiful and sensuous personal 
statements about flying I have ever 
read. If Major Berent must ever give 
it up, let us hope that he chooses writ­
ing as a second career. An absolutely 
haunting article! 

E. SCOTT CHRONISTER 

Chicago, Ill. 

Fighter Units Book 
Gentlemen: I am under contract to a 
major publisher to do a book on the 
fighter units of the Fifth and Thir­
teenth Air Forces during World War 
II. I would very much like to hear 
from anyone who might be able to 
make available to me photos, unit 
histories, mission reports, encounter 
reports, etc. Any material loaned will 
receive the best of care and be re­
turned as quickly as possible. 

WILLIAM N. HESS 

9322 Overlook Dr. 
Shreveport, La. 71108 

Other Side Heard From 
Gentlemen: I have followed with in­
tere t everal letters appearing in 
' Airmail" n technical manager , the 
plight of young men posse ing grad­
unte degrees in cicntific 11 nd engineer­
ing fi eld '. and !heir da tarclly treat­
ment by the tired old "military minds'' 
who are given the privilege of super­
vi ing them while their talents languish 
in the ervice of their country. 

ince I have hncl this upervisory 
privilege for many year , T feel com­
pe1led to try to even up the score ?. 

little. 
In my experience , Air Forc_e policy 

has been weighted heavily in favor 
of scientific and engineering officers, 
frequently offering them long, stabil­
ized tour , more interesti ng jobs, and 
in general, several privileges not ac­
corded to their fellows. Had the di -
gnmtled few paid more attention to 
the real world, they might reaJie.e tbnt 
advanced academic degrees are merely 
a requirement for certain job , not a 
pa sport to the ea y life. The mo t 
voci.ferou junior scientists are fre-

(Continued on page 19) 
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I fly at speeds ranging 
from 200 knots to more 

than 600 knots. 
I am the FIREBEE. 

TELEDYNE 
RYAN AERONAUTICAL 

SAN DIEGO, CALIFORNIA 92112 
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Isn't that 
a pretty big 

claim? 
Hughes designed and 
built the first successful 

stationary satellites, 
including the Syncoms and 
Early Bird. We've put up 
more ground stations for 
satellite communications 
than any other company. 

We developed the first 
operational laser. We built 
all the famous Surveyors 

that soft-landed successfully 
on the moon. And we 
produce advanced missiles 
for the Army, Navy and 
Air Force. Today over 550 
activities are all going 
on at once at Hughes. 
Creating a new world with 
electronics? We're making 
a good try . i----- -----------7 

: HUGHES: 
I I L _ _ __ _ ____________ J 

H UG HE S AI RC. HA FT C OM PANY 
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quently those who have spent much 
of their time, during duty hours, work­
ing to complete their thesis or dis­
sertation concentrating on their pct 
projects while the job "goes bang," 
and in general asserting an intellectual 
arrogance which they do not merit. 

Supervisors, even those who also 
hold advanced degrees, learn with age 
that there is no escape from such sor­
did "trivia" as where does the money 
come from?-what is it worth to the 
taxpayer?-and how will I fill those 
critical personnel assignments? 

Fortunately, the vast majority of 
scientific and engineering officers are 
more modest and appreciate what 
special consideratiotis the·y do get. 

• Those that ultimately leave service 
ofteD have obtained valuable practical 
experience io their field, are then a 
more valuable addition to the civilian 
community, and frequently take posi­
tion in companies who discovered 
their value only by virtue of their 
business relationships while still in the 
Air Force. 

It is also interesting to note that, 
when employers query me about these 
young men, their first questions relate 
to the prospect's abilities to deal with 
people, common sense, work habits, 
and management potential. The priv­
ileges of doing resenrch and attending 
cientific conferences are, in fact, re­

wards for demonstrated pecial talent 
and demonstrated capacity to do 
productive work. In the militnry we 
still try our best to provide justifiable 
consideration to all men who show 
promise and ability. We have a tough 
time with those who demand constant 
coddling in return for promises or old 
report cards. 

The "military mind" is a mo y 
.fiction. I'd pit Socrates (a professional 
soldier) against H . G. Wells any day. 

COL. AR.NOLD J. BLICK 

Sacramento, Calif. 

Poetry Project 
Gentlemen: A project to gather poetry 
about the war in· outhea l A ia 
written by men and women of the 
armed forces, ir, under way at the 
English Department of the Air Force 
Academy. Project officers there are 
requesting manuscripts from anyone 
who has written poetry on any aspect 
of the war particularly day-to-day 
life, individual reactions and emotions, 
the war from dHl:ering perspectives, 
the attitudes of Amerieans in a 
strange land, the feelings of families 
and friends at home, and de.scriptions 
of the countrie and peoples of South­
east Asia . 

Poems submitted for this project 
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will also be considered for publica­
tion in the "Poet's Corner" of Air 
Force Times or another appropriate 
periodical. 

Poems should be printed or typed, 
one to a page, and sent to 

MAJ. WALTON F. DATER, JR. 
DFENG 
USAF Academy, Colo. 80840 

The As and Bs 
Gentlemen: In the July issue there is 
a hand ·omc two-page ad by McDon­
nell Douglas. 

oo long ago, when I was a cad t, 
J was taught that the United tat.es 
Air Poree sy tern of numbering and 
designating planes was permanent, 
reserved for each particular plane for 
all time. 

Remembering this, perhaps wrongly, 
1 have often wondered why our A-26 
of World War II became the B-26 
of Korea especially since the B-26 
of World War U had such an out­
standing record- as witnessed by your 
article on page 74 of the ame issue 
[' How Jim Vining Took on the Luft­
waffe's Finest " by Jack Taylor]. 

Could you clear up thi. matter for 
me? How did the A-26 acquire the 
B-26' number? 

RICHARD M. TOON 

Des Moines, Iowa 

• The A l B-26 may be the most 
11owb/e exception to that old "rule" 
nbow aircraft designations. 

Tire Martin B-26 Marauder first 
flew in 1940 and during the war we11r 
through vtlrious modifications that 
brought the program up through the 
B-26H (or, actually, XB-26H). 11,e 
"B" prefix was, of co11r.ve, for Bomber. 

The Douglas A-26 ("A' for At­
tack) Invader fi rst flew i11 1942. Speci­
fication s fo r the aircra/t called for " 
"multipurpose light bomber, capc1ble 
of f (1st attack operations at low level, 
<ts well llS precision bombing from 
medium altitudes, and carrying a 
po wer/ ul defensive armament.' The 
A -26B became operational with the 
Ninth Air Force ill Europe in 1944. 
Model desi0 1wtton~ rem lt/J through the 
"D" but only one of those was built 
(/he XA-26D , which ha<L eight .50-
caliber guns in rite nose and six more 
in wing packag-es) , a11d prodttctioll 
was canceled after V-1 Day. 

Many hundreds of B and C models 
of the A-26 remained in fro11t-line 
service a/ter the end of WW II, and 
the aircraf r became tlie primary of­
f e11sive 111eapo11 of the new Tactical 
Air Command, crer1ted in 1946. In 
June 1948, the "Attack" category was 

(Continued 011 page 21) 

I maneuver like the enemy. 
My 5g banks and turns 

challenge the best. 
I am the FIREBEE. 

~~ 
TELEDYNE 
RYAN AERONAUTICAL 

SAN DIEGO, CALIFORNIA 92112 
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<:fit AC Electronics ... where 
tomorrows history gets its start. 

On May 23, 1969, an Air Force 
TITAN III-C launch vehicle 
streaked skyward on one in a 

series of spectacular military 
space missions. On board an AC 
Electronics all -inertial guidance 
9ystem successfully carried out all 
phases of the intricate maneuvers 
required to put two VELA nuclear 
detection and three Orbiting 
Vehicle ( OV 5) satellites into two 

distinct orbits, circular for the VE­
LAs and elliptical for the OV Ss. 

The addition of this successful 
TIT AN III launch typifies A C's 
contributions to a number of other 
aerospace achievements of historic 
importance. It was an AC system 
that guided the first Americans to 
the moon and back. The inertial 
guidance system kept Apollo 11 
on course to the moon, controlled 
the retro firing to put the space­
craft in lunar orbit, guided Eagle 
to a luriar landing ... and. back 
again for link-up with Columbia. 
The AC system com-
manded the engine 
burn to take the 
astronauts out 
of lunar orbit 
and send 
them 
back 

toward earth, across 
a quarter-million miles of space. 

Closer to earth AC's Carousel 
IV, the first all-inertial navigator 
to be an integral part of a com­
mercial jet design, guides giant 
7 4 7 s on regular transcontinental/ , 
transoceanic service. The Carousel 
V, a militarized version of the 
C-IV, is applicable to a number 
of present and advanced military 
aircraft. 

And there's lots more history 
in the making here at AC. For 
a more comprehensive report on 
how we can help you meet your 
military requirements, write, 
phone, or wire: Director of Sales, 
AC Electronics Division, General 
Motors Corporation, Milwaukee, 
Wisconsin 53201. 

N;; ELECTFIONlCS 

I 
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officially abandoned (though it now 
is being used again, as in the A-1 s in 
Vietnam and the forthcoming A-X), 
and the Invader's designation was 
changed to B-26B and B-26C, since 
by that time all of the Martin B-26s 
were obsolete and out of service­
THE EDITORS 

-A Flyable Fortress, Anyone? 
Gentlemen: The crew of the B-17 
"Possible Straight," of the 550th 

quadron , 385th Bomb Group, Eighth 
Air Poree of World War II, recently 
held iL5 twenty-fifth-year reunion. 
(We won the war this time, too!) 

Plans were laid out for a thirtieth­
year reunion in 1975, which call for 
flying ourselves back to England in 
a B-17 marked up with the red­
checkered tail of the 385th. 

Question: Can any readers help 
us come up with a flyable B-17? 

w. w. VARNEDOE, JR. (Navigator) 
Rt. 4, Box 1853 
Huntsville, Ala. 35803 

Book on MoH Winners 
Gentlemen: The Office of Air Force 
History would like to hear from AFA 
members who have personal or first­
hand information about any of the 
Air Force Medal of Honor recipients 
of all wars. Anecdote and other de­
tails about their careers and combat 
experiences, as well as their character 
and other personal qualities are de­
sired for a book on these airmen. 
Background information on their 
units and the operations in which 
these men were involved would also 
be valuable. 

Although the book will emphasi~e 
the Medal of Honor recipients it is 
also hoped that !hei r exploit will ·erve 
to ill ,strate ome of the highlights of 
Air Force hi tory. 

Personal record. . including photos 
graphs, loaned for this project will 
be safely returned to contributors. 
Correspondence and other materials 
should be addressed to: 

Hq. USAF (AFCHO) 
Washington, D.C. 20330 

Program for Leadership 
Gemlemen: This letter is prompted by 
articles in AIR FoRCc/SPACI!. DtGEST 

in recent editions, i.e., "An All-Vol­
unleer Force " by Louis R. Stockstill 
(April '70) • "Some Thoughts on 
Leader hip " by Gen. Bruce K. Hollo­
way (July '70); and "The Responsibil­
ities of Youth," by 2d Lt. Charles R. 
Reed (July '70). I am glad for these 
articles, but I sense that their contents 
are incomplete. 

This letter is also prompted by my 
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background as CCC camp educational 
adviser (US Civilian Conservation 
Corps, 1933-42-46) followed by serv­
ice in the US Army Air orps, both 
at home and oversea , in World 
War II. 

In the 1950s, I lived at length in 
the national capital. Several times in 
the Pentagon, from the top down, I 
was informed that the CC cnmps 
had given to the US armed force the 
finest officers and noncoms that the 
US armed forces had ever received 
from any source at any time. This is 
a wonderful tribute. My own personal 
experience in the armed forces during 
World War II confirms this trib­
ute .... 

Yet, who in the national capital or 
elsewhere, since World W;ir n, has 
dramaticalJy made known the uper­
iority of the US Civilian onserva­
tion Corps as a training program for 
wartime leadership? Informed citizens 
know very well Lhat the amp 
made marvelous contribution. in peace 
and in war to the American peo­
ple, to humanity, and posterity, that 
are unprecedented, unequaled, unap­
proached in human history .... 

Let us have an examinalion and 
evaluation of the CC camps for 
their social significance during the life 
of that Corps and ince. . . . 

CLARENCE C. CASE 

Lansing, Mich. 

UNIT REUNIONS 

12th Tactical Fighter Wing 
The officers of the 12th Toclicol Fightar Wing 
will hold their third annual ,tag reunion 
September 18-19, 1970, al the Shera ton-Pork 
Hotel in Washington, D.C. Hospitality suite 
will be open at 1600 hours. Contact 

Lt. Col. Tommy I. Bell 
Hq. USAF (AFRDPN) 

Washington, D.C. 20330 
Phone: (202) OXford 74434 

20th Special Operations Sqdn. 
The " Pony E.xpress" helicopte r pilots in SEA 
are planning a reunion in Washington, D.C., 
on October 23-24, 1970. Write or roll 

Maj. Bill McGuth 
1st Helicopter Sqdn. 

Andrews AFB, Md. 20331 
Phone: (202) 981-51 J 1 

Autavon 858-5131 

4258th Strategic Wing 
The officers of the 4258th Strategic Wing, 
U-Tapaa Airfield, Thailand, are holding a 
reunion at Carswell AFB, Tex ., on September 
25. All officers who served PCS or TOY with 
the unit are invited. Contact 

Col. James Marr 
Hq. SAC, DOCS 

Omaha, Neb, 68113 
Phone (402) 291-2100 

ext. 2518/2S37 

More than 14,000 missions 
and a 96.4 % flight reliability 

-that's my record. 
And my parachute keeps 

me coming back for more. 
I am the FIREBEE. 

"'"' TELEDYNE 
RYAN AERONAUTICAL 

SAN DIEGO, CALIFORNIA 92112 
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A Special Report 

USAF and the Medal of Honor 

The eighth Air Force man to win the Medal 
of Honor is Col. William A. Jones, III, 

whose medal was awarded posthumously on 
August 6 in a ceremony at the White House. 

The accompanying citation started out 
with these words: "For conspicuous 

gallantry and intrepidity in action at the 
risk of his life above and beyond the call 

of duty . ... " 
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USAF MEDAL OF HONOR WINNERS IN VIETNAM 

As the eighth Air Force member to receive the 
Medal of H onor for valor during the Vic t11tl111 War, 
Co/011e/ Jones joins the fo /10111ing list of USAF 
Vietnam Medal winners: Maj. Bernard F. Fisher, for 
action 01 A Sha11 Valley, South Vietnam, on M<1rcfl 
10, 1966; Cap/. Hilliai'd A. Wilbanks, for action nt 
Dalat, South V iel/1(1f11, 011 Felm w ry 24, 1967 · Maj. 
Merlyn H . D eth lefsen, f or action in the H anoi area, 
N orth Vietnam, 0 11 March 10, 1967; Capt. Gernld 
0. Young, for act ion i11 the D a N ang area, Sou.th 
Vietnam, 0n November 9, 1967; LI. Col. Joe M . 
Jackson for action i11. the D a Nang area, South Viet­
nam 011 M ay 12, 1968; 1st L t. James P. F lemi11g, for 

<1ctwn at Due Co, Sowh Vietnam, 011 November 26, 
1968; (11ul AlC John L. Levitow, f or action at Long 
Bi11h, South Viefn(lm, 011 February 24 1969. Of 
these seven, five are still on active duty, one liar 
completed service, and one, Captai11 Wilbanks, was 
killed in actio11 that eamed l,im the Medal. 

The late USAF 
Col. William A. 
Jones, Ill, is the 
eighth Air Force man 
to receive the 
Medal of Honor in 
the Vietnam War. 
He died in a light­
plane crash last 
fall, after his return 
from Southeast 
A sia. President 
Nixon presented the 
Medal on August 6 
to the family. 

"For conspicuous gallantry and intrepidity in 
action at the risk of his life above and beyond the call 
of duty." 

Those are the words that introduce the citation ac- ' 
companying the Medal of Honor awarded posthu­
mously, in White House ceremonies on August 6, to 
Col. William A. Jones, III, USAF. Colonel Jones's 
Medal of Honor was the eighth such award to an Air 
Force member for actions in the Vietnam War, and he 
was the fifty-fourth airman to receive the honor since 
the beginning of aerial combat in World War I. 

The veteran flyer , a native of Norfolk, Va., was 
graduated from the University of Virginia in 1942, be­
fore entering the US Military Academy at West Point, 
from which he graduated in 1945. He won his wings in 
1945, served in the Philippines, in SAC, in a troop car­
rier wing in Europe, attended the Air War College, and 
had flown ninety-eight combat sorties out of Thailand. 

On September 1, 1968, the incident took place for 
which Colonel Jones was to receive the Medal of 
Honor. He was flying a propeller-driven A-lH Sky­
raider over North Vietnam, as commander of a rescue 
mission searching for a downed Air Force F-4 pilot. 
The weather was marginal, and the terrain near Dong 
Hoi was mountainous. 

As Colonel Jones descended into the area, he got 
word from a forward air controller that 37-mm anti­
aircraft positions and other smaller automatic weapons 
were well within range of his slow-moving craft. 

Ju t at that time his Skyraider was hit, but Colonel 
Jones kept control, and as the smoke in his cockpit 
cleared he continued the search for the downed pilot. 
As he sighted the survivor, Colonel Jones spotted a 
multiple-barrel gun position fidng at him from neat 
the downed pilot's location. The enemy gunners hadn't 
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Ar a White House ceremo11y 011 August 6, Presidem Nixon, 
le/1, presents the Medal of Honor to 1/1e widow of USAF 
Col. William A. Jones. Between them is Congressman William 
L. Seo/I (R-Va.), and the orhers, /rom left , include Mary 

yet seen the F-4 pilot, who was only a few feet from 
them. 

Colonel Jones went after the gun position with 
cannon and rocket fire. On his second pass the aircraft 
was hit again with several rounds from the automatic 
weapons. His cockpit burst into flames, and most of 
his windshield was blown away. He tried to eject, but 
rhe ejection-seat mechanism didn't work. 

Though suffering severe burns, he somehow put 
tbe Skyraider into a climb. At the same time, he l-ried 
to radfo the location of the survivor and enemy gun 
po itions to friendly aircraft in the area. But his trans­
missions were blocked by repeated calls from other 
aircraft telling him to bail ont. Shortly, his cockpit fire 
burned itself out, but by then all hi tran mitters were 
disabled and he could receive on only one channel. 

Having miraculously reached altitude in his shattered 
aircraft Colonel Jones signaled by hand to his wing­
man that he would fly bis Skyraider back to base. some 
ninety miles away, instead of bailing out over the _fi,rst 
secure area. It was the only way he couJ.d get the in­
formation on tlie downed pilot through. Th wingman 
took over the lead, and Colonel Jones, flying in close 
formation through instrument conditions, followed the 
wingman and made a GCA landing. 

As he was lifted badly injured, from his aircraft , 
his first concern was to .relay the vital information on 
the location of the downed F-4 pilot and the enemy gun 
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Lee Jones, 9; Mrs. Eliznbetlt Kelley (be/,i11d Mary Lee), the 
mother of Colonel Jones; Elizabeth, I 3; A1111e Marie, 19 
(v(lrtitilly hidden behind /,er sister, Eliwbet/1); Sen. Fltmy 
Byrd, Jr. (D-Va.); and Sen. William B. Spong, Jr. (D-Va.). 

pos1uons so tbat the rescue could be made. The sur­
vivor was retrieved later tha't day, but only after the 
gun position Colonel Jones had sighted had been de­
stroyed. 

Colonel Jones was air-evaced back to the US for 
medical treatment. After recuperation from the burn 
he suffered during the mis ion he returned to active 
duty and, early in .1969, was assigned as Commander 
of the 1st Flying Training Squadron I t Compo ite 
Wing, at Andrews AFB, Md. 

On ovember l , l 969, Colonel Jones was promoted 
to full colonel. He was till on as ignment at Andrew 
AFB when he was killed, on vember J 5 1969 in 
the era h of his private plane near Wo0dbridge, Va. 

He is urvived by his widow Mr . Loi Mc. Jones· 
the couple's three daughter -Anne Marie, 19; Eliza­
beth, l 3; and Mary Lee 9-and his mother, Mr . 
Elizabeth H. Kelley, all of Charlottesville, Va. 

There was a poignant moment after the formal pre­
sentation of the Medal during the White Hou e cere­
mony. Mary Lee gave President Nixon a copy of 
Maxims for Men-at-Arms, by her .late father. The new 
book is a collection o( quotations by famous people 
about tbe military profession, gathered by Colonel Jones 
during his career in the Air Force. Each page bears an 
appropriate pen-and-ink illustrntion by Colonel Jones, 
who had received the first copy of the book him elf 
only the day before his death.-END 
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There are companies in the turbine 
engine husiness that have made 
it big by making big engines. 

Then there's us. 
Teledyne CAE. 

We've made it big 
by making small 
turbine engines. 

Like our engines for target 
drones. We happen to be the 
world's leading manufacturer of 
turbojet drone engines. So far, 
Teledyne CAE engines in the BQM 
drone series alone have been success­
fully launched over 20,000 times. 
And nearly I 0,000 of these launches 
have been in the air. Way up in the air. 

Just recently our 1920-pound 
thrust Y J69-T-406 engine completed 
its fli ght test program in the Navy 
BQM-34E drone. It reached Mach 1.1 
a t sea level a nd Mach 1.5 at 60,000 

feet. This same engine is pro­
gram med fo r the Air Force 
BQM-34F incidentally. 

Another one of our drone 
engines, the Tri-Service J69-
T-29 is famous, too. But for 
a slightly different reason. 
On a per pound of thrust 
basis, it's the lowest cost 
engine in the world today. 

And, as you know, 
thrust per dollar is the 
name of the game. 

We own another record that also 
hasn't been duplicated in another 

-

weve 
■ 1na 

turbine engine-big or 
small-anywhere else in the 

world . We're talking about our 
XLJ95-T-1 direct lift turbojet 
engine. We designed it for 

use in VTOL aircraft. 
When we lit its fire, the 

XLJ95-T-l demonstrated 
a thrust-to-weight ratio 

· in excess of 20: I. 
You don't get that ; 

kind of a thrust-to­
weight ratio unlessi 

you know all about • 
the most advanced! 

I 



made it big 
pmallway. 

incepts in gas turbine technology. 
I We also build an engine that 
as been powering the T-37 jet 
·ainer ever since there was a T-37 
:t trainer. From the begin­
ing of the program until 
ow, the 3,900 engines we've 
.1pplied have logged over 
·000,000 flight hours. 
It also has the lowest 
aintenance cost of any engine 
the Air Force inventory. Period. 
One of our latest developments 
1't in the military inventory. 
::i t yet, that is. It's part of our 
fEGG or "core" engine program. 
Jr some time now, our Advance 
urbine Engine Gas Generator has 

been dem­
onstrating 
extremely 
high levels 
of perform-

ance and durability. And we 
expect that turbofan engines with 
a thrust to weight ratio of 10:1 
and specific fuel consumption 
of less than 0.4 lbs /hour /lb. of 

thrust will result from this technology. 
That's a technical 

way of saying 
that, in the 

future, small 
turbofan 
engines in 

the 2,000-
5,000 lb. 

thrust range 
with perform­

ance equivalent 
to large advance 

technology engines 
will be available for Air Force 
requirements. 

The engines we make may be 
small. But their performance is big. 

See you at the AFA Show 
Booth 101-105 

'11~TELEDYNE CAE 
1330 LASKEY ROAD TOLEDO, OHIO 43601 



AIRPOWER IN THE NEWS 

A Package Tied in Blue Ribbon 

WASHINGTON, D.C., AUGUST 11 
An experienced congressional staff executive. who has 

spent many years monitoring military operations, re- , 
marked earlier this year that "every incoming defense 
administration believes itself duty-bound to show that it 
has a new approach, one that will be vastly superior to 
the old ways, more conducive to economy, efficiency, and 
responsibility." 

He also delivered the opinion that reforms always fall 
short of expectations. The current example, of course, 
was the revolution introduced by Robert S, McNamara. 
After nearly a decade of Mr. McNamara's reforms, the 
situation in the Pentagon seemed to be worse than ever, 
this observer said. It was a judgment that stood in sharp 
contrast to the speech of a Democratic senator, who 
hailed Mr. McNamara as "one of the finest public servants 
ever produced by this country ... the finest Secretary of 
Defense ... a man for all seasons [who] leaves behind 
him a legacy of accomplishments in the defense complex 
which will stand for many years." 

These men can't both be right, and their difference of 
opinion may account for the deep silence on Capitol Hill 
since the Nixon Administration's program for Pentagon 
reform was handed down on July 27 by the Blue Ribbon 
Defense Panel. This group, headed by Gilbert W. Fitz­
hugh, Chairman of the Board and Chief Executive Officer 
of the Metropolitan Life Insurance Co., has been working 
for a year-which probably was not long enough-to 
draft a list of 113 recommendations for changes in the 
organization and procedures of the Defense Department. 
The report itself is 237 pages long and is a worthwhile 
discussion of all aspects of Pentagon interest, including 
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By Claude Witze 
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organization command and contror procurement, research 
and development, intelligence person.uel policies and prac­
tices. and conflicts of interest. To get your own copy. 
end a check for $2.25, made out to the uperintendent of 

Documents, lo the Government Printing Office, Wa hing­
ton, D . . 20402. Ask for the :.Report to the Pre idenl 
and ihe Secretary of Defen e on the Department of De­
fen e by the Blue Ribbon Ddtm~c Panel I July 1970.'' 

The silence that greeted the report in Congre. s may be 
more than matched by lhe reluctance of anyone io the 
J,>entagon to offer comment. Defen 'e eeretary Melvin R. 
Laird, who had. the fir t copy, ha said only that he 
a ume a majority of the recommendations will be 
adopted. While the document it .on hi de k awaiting 
action, the men in uniform ~are under order to hold their 
ilence. ft i,5 an admonition that i • somewhat meaningle . , 

as the record shows. 
ln USAF circles, for example, there i some satisfaction 

garnered from an observa"lion by Mr. Fitzhugh, who told 
n pres. conference that the ba ic difficulty in defense 
aclmini tralion i a "ditfu ion of re ponsibility.' He said, 
·'there i • nobody below the level of the Secretary and the 
Deputy Secretary that ha · the purview of the whole oper­
a I ion of the Department. The ame people have an 
interest in everything, so they are all bogged down with 
too muc.h detail work, too many r ;pon ibilities · there arc 
too many man-killing job , and nobody really ha the 
responsibility for anything." 

He continued: 
"Everybody i somewhat responsible for everything. and 

nobody i completely responsible for anything. So there· 
no way of as igning authority responsibi lity, and account­
ability. You can't hold anybody accountable. Ther i 
nobody that you can point your finger to if anything goes 

Report 011 Blue Ribbon Defense 
Panel recommendations was gi1·e11 
to Pentagon press corps by 
Chairman Gilbert W. Fitzhugh 
(right) and Defense Secretary Melvi11 
R. Laird ( left). One of the 
major weaknesses in Defense 
Depar1111e111 organization, tl,e cl,air­
man said, is the fact that all 
basic decisions come to the top, 
because nobody below has autl,ority 
to make them. 
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wrong, and there is nobody you can pin a medal on i.f it 
goes right because everything is everybody's business and, 
as you know what is everybody' business is nobody' 
busines . .. . Nobody can do anything wjthout checking 
with ·even other people. ' 

Well, the discovery of this fact, at the conclusion of 
the McNamara regime, came as no surprise in the Head 
Shed, where it was not necessary to ask for formal com­
ment. The documentation is there. About a year ago, in 
his swan song to the Senate Appropriations Committee, 
Gen. John P. McConnell, retiring USAF Chief of Staff, 
bewailed high centralization and the burden of providing 
more and more information to upper-level decision­
makers. He called for more management by responsible 
officials at lower levels. 

Then the General made an observation that could have 
provided the text for Mr. Fitzhugh: 

~•1n running flying outfits, I never had any trouble. 
When a squadron commander goofed, he was fired. In our 
procurement and development areas, I can't find anyone 
to fire. Too many people at too many levels have had 
too much to say about the program." 

The texl of the Blue Ribbon report itself provides 
several examples of situ~1tions unearthecl by the panel in 
its year of work, that have been tbe subject of military 
critiques for a long time. One is the di covery that public 
attitudes toward conduct of the war in Vietnam have an 
effect on defense operations and that these public attitudes 
sometimes have no basi in reality . Take the general 
blame for inefficiency in the conduct of the war. Much 
of the public holds the military services responsible. There 
are congre sm~n. cartoonists, and commentators who join 
in the cborus. Yet the Fitzhugh report says, "Many of 
the rules and restraints regarding how this war bas been 
fought have not originated with the military, but with the 
civil authorities of government. Many operational tactics 
believed by ome to be more militarily efficient, have been 
precluded by the United States's self-imposed 'rules of 

-. engagement,' which reflect many factors in addition to 
military efficiency. Whether or not one agrees with the 
weight given the various factors in coming to such judg­
mental decisions or with the actual decisions, the fact is 
that these decisions relating to the war in Southeast Asia 
were made by civilian, not military, officials-sometimes 
upon the advice of the military, and sometimes against 
such advice." 

In another area, the panel found that the Office of the 
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The Pentagon, largest office building 
in the world, has too many people 
working in it, the Blue Ribbon 
Defense Panel says. The Office of 
the Secretary of Defense, with 
3,500 persons now on the payroll, 
should be reduced to not more than 
2,000. The Secretariats and military 
staffs, the report continues, should 
be slashed in a similar manner 
for more efficiency. 

Assi tant Secretary of Defense (System Analysis) "has 
proved to be a controversial organization." The reason 
in large part i that " it initiates, rather than reviews, 
force structures . . . and, in effect, has made rather than 
advised on, deci ions." Thi is an observation made long 
ago. Specifically, it was •the source of an outburst by Gen. 
Thomas D. White. after he retired as USAF Chief of 
Staff in 196 I, Jnmenting the advent of "Whiz Kids," 
who puffed on their pipes and told old hands in uniform 
what they really needed to know. The review of force 
structures and programs for the Secretary of Defense is 
an essential task the panel declares, but it 'requires the 
application of a broad range of disciplinary skills, maturity 
born of experience and firm responsible direction." 

Ii we shift again to the subject o( military personnel, 
the report suspects that antimilitarism, on the campus and 
off, deters young men and women from serving in tbe 
armed forces. Positive steps are needed to restore respect 
for uniforms. Within. the ervic , the panel is critical of 
rotation practices arguing that both officers and enlisted 
men are· rotated too frequently. The policy i wasteful and 
inefficient, and makes it difficult to. fix responsibility. In a 
study of 174 new general officers the staff found their 
average service was twenty-four years and that in this 
time these 174 men had been given a total of 3,695 assign­
ments-an average of twenty-one per man. The average 
duration per assignment was fourteen month . The panel 
recommends that specialist career be established in pro­
fessional fields and that the duration of a signments be 
increa ed. 

There is something here, too, for the maligned military­
industrial complex. With a bow to Dwight D, Eisenhower, 
the panel says he often is quoted out of context on the 
subject, and says that indu trial capability is essential to 
national defen e. The report i confident that Pentagon 
civilian officials can and will control the military-indus­
trial complex, for the simple rea on that the critical deci­
sions are made by civil authorities in the executive and 
legislative branches of the government. The men in uni­
form and the contractors do as they are told. 

Next to this lies the subject of profits and the current 
oncerns that 'defense contractors make large profits, and 

that the desire for profits leads them to press for ever 
larger defense budget . • Not so, says the panel. It can 
find no grounds for a charge that in recent years -there 
have been excessive profits, and points to the requirement 

(Co11ti11ued 011 pllge 29) 
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Here you see only a small sample of Clifton avionic; instrumentation 
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and sub-systems now operational. Digital indicators conforming with ARINC 
standards are flying in the 747, work ing in conjunction with DME and INS 
equipment. Vertical scale indicators are in the cockpits of the A6A and F-14 
fighters . 

Whether your concern centers on navigation, air data instrumentation, 
engine performance and management or weapon control systems, Cli fton has the 
technological expertise and track record to bring to bear on your problem. 
Clifton's breadth of capability in both digital and sophisticated servo 
assemblies means you can rely on us for any avionic package. And, we'll pick 
up the design anywhere along the line from requirement definition 
to production hardware. 

Contact Clifton , one of the leaders in avionic equipment, at 
5050 State Rd ., Drexel Hill , Pa . 215-622-1000 or 
your local Clifton Sales Office. 

ARINC DME 
INDICATOR 
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for renegotiation as a protection against abuses. Further, 
the report calls for a recognition that incentives are re­
quired to attract industry into competition for defense 
business. It notes that while a great number of dollars are 
pent. for research and development and procurement, they 

represent only paxt of the defense budget, and that profit 
accounts for less than ten percent of the money spent iD 
this area. "Too much atteutjon ·to profits,'' the panel con­
cludes, "can divert attention from the much larger ele­
ments of costs, qualit.y, and performance." 
. The continuing congressional intere t in the conflict-of­
interest issue, and the employment of retired otlicers by 
defense contractors, also gets a review, and the critics, for 
the most part are rebutted. The concern over the possi­
bility of a retired general or colonel exercising influence 
on behalf of a contractor i not viewed as a menace. And 
it is more than offset, the report indicates, by that of the 
former Defen e Department civilian employee who has 
joined the defen e business. A study of the stati tics indi­
cates, the report continues "that retired military person­
nel (a) leave the ervice at an early age (b) normally 
seek a second career, (c) frequently have difficulty in 
translating 111.ilitary skills into comparable civilian kills, 
and ( d) do not tend to cluster around miJjtary-related 
industries." 

The panel say "it is diffi.culL lo e-nvision a retired officer 
who would have sufficient personal influence within the 
Department to manipulate the whole [procurement) pro­
ces .' It conclude that the emphasis of the statutes and 
regulations "should be directed toward prohibition of and 
punishment for specified undesired acts, rather than to­
ward prior restraints." It is critical of the exjsting tatutes 

• and says they hould be reevaluated in the interests of 
fairness and consistency. 

When the Fitzhugh report was made public in late July, 
the initial reaction reflected in headlines and the press 
commentaries wa that the real news involved procure­
ment policy and a change in the role of the Chiefs of 
Staff. One of the reasons for the profound Hence from 
Capitol Hill and the Pentagon corridor probably is that 
these flash reaction to tbe Fitzhugh pa11el report were in­
correct. The chairman said frankly, that ninety percent 
of the recommendations can be carried out with0ut legi -
lation, which means that Mr. Lai rd, exercising the same 
powers that Robert McNamara used, can select the ideas 
he likes and use them. It is more than a year ago, for 

!example, ince Mr. laird and his deputy, David Packard, 
turned away from the Mc amara total package procure­
ment concept that proved o unworkabl and embar-
ras ing in the ca e of_ the Lockheed C-5A program. Thus, 
the fact that the Blue Ribbon Panel also rejects it and 
calls for a ' fly-before-you-buy policy hardly rates as sur­
pri ·ing new . In all of this ,there was little attention paid 
to what Chairman Fitzhugh had to say on the subject. 
He is worth quoting: 

"We don't think there should be a $3 billion contract 
that can get a defense contrnctor. .into a problem of sol­
vency. We think it's too much to expect anybody, any 
defense contractor to put in a bid today as to how much 
it 's go.ing to cost him to build a weapon or a plane or a 
tank that neither he nor anybody else has ever built before, 
or know whether it is possible to build. 

"He has to guess at all the a-called unknown unknowns, 
the technical uacertai·nties, and he has t0 guess what costs 
are going to be over the next eight years. It is no wooder 
that they don't come up wi lb the right answer that [ ys­
tems] cost more and take longer. ' 

His realism continued: 
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"Right now, to pul in a proposal for one of the e major 
weapons, it takes more than one ton of paper. Each bidder 
puts in a propo al with more than a ton of paper. Who can 
analyze that? Who can really know which is the better 
proposition? lt' just too big. ' His panel proposal j that 
the ystem be divided " into smaller piece ' ' with "more 
prototypes . .. and less reliance on paper studies." 

1n order to do this, the panel' proposed new table of 
organization includes a Deputy Secretary for Management 
and Resources, who would be in charge of research and 
development and procurement. There would be two more 
Deputy Secretarie -one for EvaJuation and one for Oper­
ations. The present chair of De_puty, the one occupied by 
Mr. Packard, would be abolished. 

Mr. Fitzhugh explain ' his idea of splitting the old office 
of Di1·ector of Defense Research and Engineering now 
occupied by Dr. John Fo ter, as part 0f the effort to 
break the department into "manageable pieces.' The user 
would be ·eparated frotn the provider by independent 
DoD test and evaluation. And, "We think that re earch and 
development should not be together, that by pulling that 
all under one Director [Dr. Foster], he can move things 
back and forth from research to development." The re­
sult: "The Secretary does not have the visibility he ought 
to have of whats going on, Congress doe not have visibi l­
ity of what's going on, and it 's too much of a joh anyway. 

It is al the level of changes in the table of organization, 
of course, that controversy will emerge. This al o is the 
level at which Congress is empowered to take a hand. 
Congress would have to approve the changes a well a 
future political appointees lo the three new Deputy Sec­
retariats. It is not difficult to imagine lhe storm that would 
arise if a new executive branch sought approval to on ~ 
of these slots of an Adam Yarmolinsky or Alain Enthoven 
or today's Herbert F. York or Jerome Wie ner. 

This i why one of the key issues is the panel' propo al 
Lo shake ·up lhe machinery that would fight a war. if we 
got into one. In addition to the one menti.oned above, 
suggested changes include the creation of a military opera­
tions staff for the Secretary of Defense that is separate 
from the Joint Staff of the Joint Chiefs of Staff. The Chief 
now work in three role . They are commanders of their 
services military advisers to the Pre ident, and erve as 
a link between the ecretary and forces in the field. As a 
matter of fact, this last job was thrust upon them by ec­
retarial decree and is not required by the law. 

Under the new operations staff, ·reporting to the new 
Deputy Secretary (Operations) woul.d fall three new mili­
tary commands: Strategic, Tactical, and Logistics. The 
Strategic Command of course, would include USAF' 
SAC, the Navy's nuclear-submarine fleet and the Conti­
nental Air Defense Command (CONAD) a well as the 
Joint Strategic Target Planning Staff. The Tactical Com­
mand would include ail general-purpose forces in all er­
vices; The Logistics Command would be respon ible for 
support activities of all services. 

The reason for this program is spelled out. The panel 
finds the present arraagement "awkward ·111d unre pon­
sive' and says it provides ' a forum for interservice con­
flicts '' and "inhibits the flow of information." 

Whether or not all these things are true will depend on 
the experience and wisdom of the observer. That the con­
clusions in thi regard w.ilJ be contested there is no doubt. 

The one certain thing is that the Blue Ribbon Defense 
Panel has dealt a blow to many of the military's loudest 
critics. A government that can bring about so many 
changes, if it wants to is not in the grip of a military 
monster.- BND 
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WASHINGTON, D.C., AUGUST 17 
A rnn-in on August 3 with a Soviet 

snooper ship almost stole the spot­
light from an event of great signifi­
cance: the first underwater firing of 
the Poseidon missile. 

The Russian ship-the Laptev­
came so dangerously close to the USS 
Observation Island on two occasions 
that the US skipper had to sound the 
international danger signal; once, the 
US vessel went into full reverse to 
avoid a collision. The Soviet ship also 
made an unsuccessful dash to retrieve 
some of the debris left on the ocean 
surface following the Poseidon shot, 
which took place from a US nuclear 
submarine about thirty miles off the 
Florida coast. 

Russian ferret ships have observed 
other ocean tests of US missilery, but 
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Lockheed Corp.'s L-101 I TriStar, 
which is to begin test flights 

i11 November of this year, can carry 
up to 345 passengers over 

distances of more lhan 3,500 miles 
when configured for trans­

continental operations, or up to 
6,300 miles in its proposed Dash 8 

intercontinental model, It is 
fitted with Rolls-Royce turbofan 

engines. Thus far, 173 Tr/Stars 
hal'e been ordered by the airlines. 

Crewmen of the 
Soviet spy ship 

Laptev wave and 
snap photographs as 

th e vessel approaches 
to within eighty 
yards of a Navy 
support ship 011 

August 3. The ap­
proach was made 
after the US sub 
James Madison 

successfully launched 
a Poseidon missile 

for the first time 
from underwater. 

News, 

Views 

& Comments 

By William P. Schlitz 
NEWS EDITOR, AIR FORCE MAGAZINE 

Tlze McDonnell Dougias Corp.'s 
DC-10, a new, wide-bodied trijet, 
was rolled out on July 23 and 
later began a flight-test program. 
Capable of transporting 
270 passe11gers and their baggage 
over distances up to 6,100 miles, the 
182-f'oot-/olig aircraft is powered 
by GE CF6 e11gi11es derived from the 
ad1•a11ced-lech110 /ogy, high-bypt1ss 
engines of the C-5. Fourteen 
US and foreign airlines hold options 
and orders for 237 DC-10s. 
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never before at such close quarters 
or with such aggressiveness. 

Poseidon is scheduled to replace 
the US's arsenal of Polaris missiles in 
this decade, and, with it MIRV (mul­
tiple independently targeted reentry 
vehicle) warhead carrying up to 
twelve nuclear weapons, will comple­
ment Air Force missiles and bomb­
ers in supplying the potential punch 
to deter the Soviet Union from any 
surprise attack. 

The first submarine set for installa­
tion of operational Poseidon missiles 
is the James Madison, the craft that 
conducted the underwater test shot. 
In all, thirty subs will carry the new 
missile. 

How the Poseidon deployment will 
affect the Strategic Arms Limitation 
Talks, currently under way with the 
Soviet Union, cannot be determined. 
Thus far, the talks seem to be making 
headway toward limiting the quantity 
of trategic weapons by both parties; 
applying curbs to such weapons as 
Poseidon remains a future prospect. 

* The Air Force reached another 
milestone in development of its F-15 
air-superiority fighter when, in July, it 
initiated the "fly-off" stage of two ad­
vanced radar systems competing for 
the F-15 contract. 

◄ The radars are mounted in B-66 jet 
bombers, and following the ''fly-be­
fore-you-buy" test series, prime con­
tractor McDonnell Douglas will se­
lect the winner from the lwo com­
peting companies-Hughes Aircraft 
Co. and Westinghouse Electric Corp. 

The radar for the fighter, sched­
uled for first flight in 1972 will as­
sist pilot in air-to-air combat situa­
tions. McDonnell Douglas already 
ha picked IBM to produce lhe light­
er's centralized computer which will 
conduct a.II computation and memory 
function for the high-maneL1verabil­
ity aircraft. Other subsystem contrac­
tors are currently under consideration. 

fn the ' fly-before-you-buy" concept 
established by Defense Secretary Mel­
vin Laird, specific development goal · 
must be reached before the contractor 
begin production. With the exception 
of long-lead-time components, major 
subsystem must be flight-tested to 
reduce possible future problems of 
cost performance aod schedules, be­
fore production is initiated. 

Officials view this method as the 
answer to the ki nd of problem that 
plagued development of the F-11 l 
and C-5 under "total package proew·e­
ment" contracting procedures. 

In another matter, Boeing Co. 
prime contracto1· for development of 
!he Air Force's Airborne Warning 

(Co11ti1111ed 011 following page) 
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JAPAN SJEPS UP CIVILIAN VTOL USE 

Japan high-density urban areas, lG'ng a hindrance to rapjd aiTpo.n com­
muting, are one major £actor in the strong drive (or introduction of \fffOL 
nod helicop.ter air-taxi services. 

Large corporations -·arc particularly interested in helicepters to )(-eep 
t-neir top executjvef out of ti.me-imnsuming roi\d 1rafuc. The choppers 
would operate £rem heli})orts atop downtown offices r.o branches aod 
plant located around ucb major cities a Tokyo and O ak.a. 

Road tvavel i currently o low that many usinessmeo prefer to use 
the u w~y in tend of -a company car. The crowded vehicJe cot)ditions 
aJ o are responsibJe for the nonprofitable pel'.ation of the monorail that 
links T()lc, o and the preS'ent· Tokyo lntematio11al Airport. 

ince it opening in 1964 until re .e11lly, rhe monorail ha been con­
jstently in the red, mainly because it did oQt opera1e all the way to the 

downtown area. As a re ult, traveler · ~referred taxi to ancJ fr m the air­
port. However, vehicle traffic on the airport roadnet i now e heavy that 
pa sengeJT often face long delay and frequently miss flight . 

(Ironically, tl1e monorail' hope -o( future pro perity may be shod-lived 
because o( new gG.vernment planning. A new airport i beiDg built at arita 
to handle all of Tokyo' . inte.rnatiooal llight ·. The present Tokyo lntema­
tional Airport at Haneda will be u ed mainly for dome tic flight .) 

The Transport Ministry is planning a rapid-I.fan it sy 'tem ro Link the 
ew Tokyo Jnternarional AirpPrt at arita to the downtown area and the 

present Ti ~yo lnlernatienaJ Airport ·at Haneda. VTOL aircraft, a mono­
rail, and a bullet tq1in similar to the New Tokaido Line. wiU provid higli­
p.ee,d tran portation to and from the airport within a few years. 

VTOL aircraft are scheduled to be in service by 1975, and will make the 
thirty-seven-mile flight from the new airport te the heart of Tokyo in just 
Lwen.ty minutes. The VTOu will have a seating capacity of 150, and will 
also link the old and new ai.rpoiit . 

The bullet-like train will run from rhe airport to the centrally located 
Tokyo Station, also i11 twenty minutes. The monerail, however, will involve 
a change to the ubway, and that cr1p w'ill total fifty minutes. These faciJi­
tie are not expecte.d to be operational when the new airport open next 
Apl'il, bui plan call for completion prior to 1975. 

A i.delight to introduction of TOL aircraft .n a la:rge eale in Japan 
i that the ero11autical Md pac Technol0gical Research Institute of the 

cience and Technology Agency i well into testing to develop a dome tic 
VTOL The experimental aircraft i powe~ed by two JR I OOF lift-jet en­
gines, e ch with a thrust of J .37 tons. Jt i conceivable tbat by 1975 at 
lea t ome vro in Japan will be domesticaH de igned and built. 

A mention~d ab'ove, priv te busines i the prime mover hehind the 
growing use of helicopter transport tion in and around large Japanese 
citi •. Until recently, helicoptef were u ed exclusively b the military, 
new · agencie , aoEI for gricullural praying. 

Tran portation Ministry fig_ures ·hov tb.e number f registered civilian 
helicopter ro ·e from only thirty- ne in 1955 to 170 la l year. The fir t 
Japanese company to purchase a helieopter 10 improve management cfti­
ciency WIil> the giant J!\pnn finiature-Bearing- o. , in 1967. A company 
pokcsman a~d the helicopter ha already paid fo.r itself. Other ompanie 

now using belieoptet' include Son Corp., ohoku Elecldc Power o., 
and Dnini eikosha. 

One problem , tanding in the way of air-taxi ervice i the diflk1.1lty 
i1JVOl,ved in locating heliport in built-up city areas. eil u Department 
Store and the ferty,stary World Trade Center Building we.re refu ed per­
missian t eGn. t rucl helipGrts on their roo.(s. mainly becau e of th.e noi e. 

J-{owever, to ease ground-tran portatien conge lion, th J panese TrMs­
port Ministr i • being forced into a more permis ive .stand. n VTOL/ 
helicopter u e over high-clen it urban area , as evidenced by its own 
plan to Introduce VTOL ·ervlce to downtown Tokyo by l 'J75. 

ommerciaJ hetieof)tCr chartering fircns. however, face ther problem 
be ides Testricti :ns on helipoit con truc~ion. The eyera,I major air,t -xi 
firm in Japan have to c()nrend 'I ith high 0perating co, t, . Pre entl tiler~ 

re abou~ eighteen belicopter chartering comp.anies io .Ta.pan. 
A rhe u e of helicopter5, for urban tran pertatlo.n inorea e in Japan 

expert predict the number of -bartering firms will decrease due 10 merger. 
forced by compelition and higb operating, co t . -Ro LO . 001.01:, 

--
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Find the signal that you 
didn't know was there 
with fully operational 
signal processing sys­
tems developed by 
Interstate. Higher reso­
lution, wider frequency 
and dynamic ranges. 
We lead the state-of­
th e-a rt in very fast 
Fourier signal analysis . 
Dept. 0200, Box 3117, 
Anaheim, Cal if. 92803 
(714) 772-2811 • TWX 
714-776-0280 

®) 

CEC 
INTERSTATE 
ELECTRONICS 
CORPORATION 
A Subsidiary Of A-T-0 Inc. 

and Control. System (AWACS), has 
awarded contracts to both Hugbe 
and Westinghou e for creation of 
A WACS' overland surveiUance radar. 

Flight tests of lhe two competing 
radar sy tems, which are to be de­
signed to "look" down and separate 
moving targets from- the ground clut­
ter, are scheduled to begin early in 
)972. Boeing plan lo outfit two 707-
320 lotercontinental aircraft a te: t­
beds for the program. 

* In a urpri e move late in July, Dr. 
Thoma 0 . Paine reigned as Admin­
istrator o.f the Nalional Aeronautics 
an<! Space Administration. 

The forly-eight-year-old Dr. Paine 
who headed Lhe team responsible for 
man' first landi ng on the moon aid 
that he would retuco to private life 
and a "cha.llenging opportunity" with 
General Electric o., where be had 
been employed for nineteen years 
prior to his move to NASA early in 
1968. 

There was immediate speculation 
that Dr. Paine's resignation was the 
result of the series of cuts in NASA's 
budget. This he emphatically denied: 
''Now i the appropriate time for a 
change in command at NASA," he 
told Preside11t ixon in his letter of 
resignation, "and this coincides with 
my wish to return to private life." 

Knowledgeable observers of NASA 
affairs suggest that the front runner 
among those mentioned a possible 
candidates for the top NASA job is 
the current Deputy Administrator, 
George M. Low, who has served at 

Dr. Thom(IS 0. Paine recently resig11etl 
a Administrator of NASA, where he 
het1ded up the team that put the first 
111a11 011 the 1110011 . Dr. P<li11e a111101111ced 
that he will accept t1 position with GE, 
his employer before his NASA work. 

Maj. H enry· M. D yches, Jr., admires the 
Koren Kofligi<m, Jr. , Trophy, gi1•e11 et1ch 
year to a11 Air Force crew member for 
outstanding perfor111a11ce during <111 in­
/Jig/,/ emergency. M(ljor Dyches wo11 
for such an action at Yokota AB. 

Houston's Manned Spacecraft Center 
in prime posts before coming to 
Washington. 

NASA, already beset by its fund­
ing difficulties, has a number of other 
question marks io its future. Among 
them: whether or oot to continue its 
original chedule of moon landing • 
how best to develop the reusable 
pace shuttle; and how to balance its 

manned aod unmanned space efforts. 

* Following a lap e of five years, 
USAF once more plans to conduct 
its 'William Tell" fighter-interceptor 
competition. The event, October 26-
31 will be under the au pices o( the 
Aerospace Defen e Command and 
will be held at Tyndall AFB, Fla. 

Top ADC and defen e-a signed Air 
Guard fighter-interceptors wilJ com­
pete. anadian force-s aJ o have been 
invited to participate. 

The event was begun in 1954 as 
the ai.r-to-air rocketry part of USAF's 
third annual Fighter Gmmery and 
Weapons Meet held in Arizona. It 
moved to Tyndall in 1958 and became 
the USAF Worldwide Fighter-Inter­
ceptor Weapons Meet. ot held in 
recent years because of Vietnam com­
bat needs, it ha been made possible 
this year because of funds already 
avai.lable for lraining purposes, the Air 
Force said. 

The competition' aim i to evalu­
ate crew ability to maintain, handle, 
and load defense weapons under im­

(Co11ti1111ed on page 34) 
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Our most important space project 
is the voyage to Serendip. 

In the eighteenth century, 
Horace Walpole wrote about 
three princes of Serendip who 
traveled in search of treasure. 

The princes never found 
treasure. But they continually 
came across other discoveries 
that proved to be even more 
valuable. 

To describe this phenomenon 
- that of making unexpected 
discoveries while in search of 
something else - Walpole coined 
the word "serendipity." 

A useful word. 
Today, serendipity is perhaps 

the most persuasive reason why 
our nation must continue with 

a strong, balanced program 
of space exploration. 

Our investment in space has 
already paid us many direct 
benefits. Instant world -wide 
communication. Improved 
weather forecasting. New and 
vital means of national defense. 

But even more important are 
the serendipitous applications 
now emerging from the techno­
logical and scientific advances 
made by our space program. 

The techniques, products, and 
processes we've developed are 
helping us solve problems in air 
and water pollution. They're 
helping us increase the world 
food supply, control traffic, renew 
our cities, care for our sick. And 
the list is constantly growing. 

At UTC, where we specialize in 
rocket propellants and advanced 
propulsion systems, we are 
proud of the part we've played in 
America's space program. And 
all of us are looking forward to 
t he expected and the serendipitous 
discoveries to be made in 
tomorrow's journeys. 

To us, in the twentieth century, 
every voyage into space is a 
voyage to Serendip. 

~ 
~ 

United Technology Center 

u 
OMS- Of' UIHTIID A:"' CORPO RAT,QN 

SUNNYVALE, CALIFORNIA 94080 
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The bumed-out hulk of a 
C-130 aircraft lies on th e 
ai, field at El Toro Marin e 
Corps Air Station, Calif. , 

after it crashed and 
exploded. Its pilot was killed 
and four-man crew severely 
injured. In !h e background, 

President Nixon's Boeing 707 
-Air Force One-performs 

a practice takeoff near 
the wreckage. 

- \Vide , vorld Photos 

ulated combat conditions, and to dem­
onstrate the interceptor weapons' ca­
pabilit ies. A best team is named in 
each aircraft type pa rticipating. 

Competing will be F- 106 Delta 
D arts, F-102 Delli) Daggers, and F-
10 I Voodoo . Fi ring is to take place 
on the Air Force test range over the 
Gulf of Mexico. 

Late in J uly Panavia Aircraft 
G mbH Munich, received a go-ahead 
to begin the fi r t development phase 
of Europe' multirole combat ai rcraft 
(MRCA) . 

The prototype planned by Panavia 
is to be a twin-engine, two-seat air­
craft with variable0geometry wings; a 
major ch aracteristic is to be its very 

SPACE & DEFENSE SYSTEMS 
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DEFENSE PRODUCTS 

In support of the Air Force - from aerial reconnaissance 
and mapping cameras to electronic and mechanical ord­
nance devices. 

DEFENSE PRODUCTS DIVISION 
531 Bayview Avenue, Copiague, Long Island, N.Y. 11726, (516) 598-0300 

SPACE AND DEFENSE SYSTEMS DIVISION 
300 Robbins Lane, Syosset, N.Y. 11791, (516) 931-4500 

short takeoff and landing capability. 
Panavia is an international con­
sortium established by :Britain, Ger­
many, and Italy to manage prod uc~ 
tion of the aircra ft. Prototype are to 
be built in all three countries, and op­
erational aircraft are scheduled to en­
ter the three air forces by 1975. 

"he green light to Panavia came 
followi ng the signing of a Memo­
randum of Understanding by Great 
Britain and Germany. Italy has yet 
to sign the memorandum. 

The British Aircraft Corp. , Fiat of 
Italy, and Germany's Messerschmitt­
Bolkow-Blohm are Panavia's parent 
companies. 

Despite jni tiatlon of prototype 
manufacture, the long-term outlook 
for the MRCA project is shrouded 
in doubt because of financial and 
other major question marks. (For ad­
ditional details on the MRCA, see 
April AF/ SD, page 22.) 

* The Departments of Defense and 
Transportation have teamed up to 
test helicopter capability in a logical 
but heretofore largely overlooked 
role : providing evacuation and medi­
cal assistance to civilian automobile­
accident victims and others needing 
emergency care. 

The te I program began in the San 
Antonio Tex., area in July and will 
continue through the end of Decem­
ber. Participating Army helicopters 
and medical corpsmen are to apply 
techniques developed during the Ko­
rean and Vietnam Wars. Rapid heli­
copter evacuation is one reason that 
the death rate of wounded soldiers 
was cut from 4.5 per 1,000 in World 
War II to 2.3 per 1,000 in Vietnam. 

Theoretically, the same trend 
should apply to critically ill civilians, 
especially in remote rural areas, or 
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to those injured on the nation's high­
ways. 

In the test, a UH-1 Huey helicopter 
and crew from the Army's 507th Air 
Ambulance Company, Fort Sam 
Houston, are on constant alert to re­
spond to emergency calls. A Huey 
can carry three stretcher and four 
sitting passengers along with its flight 
crew and medical personnel. 

Two military and sixteen civilian 
hospitals in the ten-county area of 
the test program are also involved. 

Besides saving lives, the program 
should help to determine communica­
tion and coordination effectiveness, 
civilian and military training require­
ments, and other related factors. The 
program already is to be expanded to 
other areas. 

* The Coast Guard is also experi­
menting with helicopters to help pre­
vent massive oil spills from stricken 
oil tankers. It hopes that the tech­
nique can eventually be put to use as 
far as 300 miles offshore. 

The system relies on removing the 
cargo -from a distressed tanker before 
the oil spreads on the ocean surface 
and becomes unmanageable. Theoreti­
cally, a helicopter would deposit 
pumping equipment and a salvage 
crew aboard a troubled tanker. Oil in 
the holds would be pumped into giant, 
tloating rubber containers. each capa­
ble of holding hundreds of thou ands 
of gallons of oil. 

Sikorsky HH-52A and HH-3F heli­
copters have. already participated in a 
serie of tests to prove the system. 
using a US Navy water barge as a 
imulated tanker. 

(Continued on page 37) 

011 A //[{Us/ 4, this Briti.11h-lmi/t Ha rrier 
V/ STOL aircraft f/ell' de111onstration 
missions at th e Marine Corps base al 
Qun11tico, Va. The . Marines are buying 
rwe/ve of rhe aircraft to help in close 
.mpporr, at a cost of $57.6 million. 
De/i1,eries are set to begin nexr January. 
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UnclH Sam's trying to save money. 
And there's one very important area 

where we cr1n help you holp. Your depu.rtment's 
communications system. 

When you call on the Bell System to 
put toqether or modify your communications 
sel1 JP, you can subscribe to $Orvicos iJ1st8ad of 
buyinq equipment. Avoiding major capital 
investment. 

It's a concept that's helped balance 
many a budget, in many a branch of the 
government. 

But we offer a lot more than sav­
ings. Take a good look at our column on 
the facing page-then give us a call. 

You can bank on our help. 
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Six budget-balancing 
reasons for using 
the Bell System 
Every branch of the Federal govern­
ment has found it can save time, 
effort and money by going to the 
Bell System first with any communi­
cations problem. 

There are at least six good reasons 
why: 

1. Variety of Services Offered: No other 
company can begin to match the 
variety of services offered by the 
Bell System-from single phones 
to complete nationwide communi­
cations systems-voice, written, 
drawn and specialized data. And 
we are constantly updating our net­
work for even greater efficiencies. 

2. Versatility of Network: Every day our 
customers find new ways to make 
our nationwide transmission net­
work more useful and economical. 
Next year, for example, service 
over our switching network will ac­
commodate higher bit-rate data 
transmission-all the way up to a 
50,000 bit-rate level. Thus, lower 
costs, higher bits. 

3. Total Service Offered: The Bell Sys­
tem offers a complete communica­
tions service-everything· from the 
terminal facilities to the transmis­
sion network that carries the infor­
mation. We are concerned with 
your total communications system. 

4. Savings: Because you can sub­
scribe to services from the Bell Sys­
tem, rather than buy equipment, 
you can avoid major capital invest­
ment. Also the network facilities­
and thus your communications­
are updated as Bell System tech­
nology advances. 

5. Maintenance: We maintain all of 
the terminal equipment we provide, 
including replacement if necessary, 
at no additional cost. And since we 
also provide the network transmis­
sion service, our people are just as 
eager to keep equipment on the 
line as you are. 

6. Experience: As the most experi­
enced communications company 
in America, we have an outstand­
ing record-in operations, research 
and manufacturing. 

Before you make a decision about 
new or modified communications 
please let us talk to you. No charge: 
no obligation. We would just like 
you to know what AT&T and the 
Bell System can do for you. 

@ 
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If the system works in actual cases, 
the plan calls for the rubber contain­
ers to be towed to shore to recover the 
oil. The containers are reusable. 

* Personnel who served with British 
Commonwealth forces prior to US en­
try into World War II have been in­
vited to attend a reunion of Common­
wealth aircrews. 

The reunion, dubbed a "nostalgic 
happening" by the sponsoring Winni­
peg Wartime Pilots and Observers As­
sociation. is scheduled for Septem­
ber 24-27. 

Planners of the reunion expect at­
tendance by some 2,000 flyers from 
Britain, Australia, Canada, New Zea­
land, India, South Africa, the US, 
Norway, Denmark, and other war­
time allied countries. Invited are war­
time flyers of any war, regardless of 
rank or aircraft specialty. 

For additional information write 
Commonwealth Air Reunion'. P.O. 
Box 1702, Winnipeg, Canada. 

* Talk about supergadgets! USAF 
recently unveiled a rotating-arm test 
apparatus designed for speeds up to 
Mach 3 (2,280 mph). That is more 
than twice the velocity of the free 
world 's only other supersonic rotating 
arms at Wright-Patterson AFB, Ohio, 
and Dornier Systems GmbH, Ger­
many. Those will do Mach 1.4. 

. Actually, the supersonic rotating­
arm test apparatus has a very practi­
cal purpose: studying the effect of 

particles hitting solid surfaces at high 
speed. Major damage to even the 
highest-strength materials takes place 
when they are bombarded with water 
ice, or sand particles. Naturally, thi~ 
phenomenon is of considerable inter­
est to military and commercial aero­
space communities alike. 

USAF experience testifies that rain 
and ice particles have sever.ely dam­
aged missiles and aircraft noses, can­
opies, radomes, and wing and tail 
leading edges. In some cases. damage 
was done in only thirty seconds while 
flying through heavy rain at 680 mph. 

The test apparatus, at Textron's 
Bell Aerospace Division in Buffalo. 
N.Y., will be used in a program to 
determine the erosion characteristics 
of about 600 materials at sustained 
speeds ranging from Mach 0.66 to 
Mach 3 and at simulated altitudes up 
to 60,000 feet. 

Among the specimens Bell will test 
for the Air Force are polymers, elas­
tomers. ceramics, nucleated glasses, 
composites, and a variety of steel, 
aluminum, and titanium superalloys. 
The purpose is to develop materials 
that will withstand particle erosion. 

The rotating device is housed in 
a concrete-encased twenty-six-foot-di­
ameter vacuum chamber. Specimens 
arc mounted on a tapered blade that 
extends nine feet in radius. At Mach 
3, the blade hits 3,500 revolutions per 
minute and develops load factors of 
35,000 Gs. An environmental control 
system introduces sand and water par­
ticles, and a closed-circuit television 

(Continued on following page) 

High in ih e skies o-1'el' Sourl,em Ca/ifomia, a "blackbird" YF-/ 2A resellrc/1 11ircmfr­
the world's fas:est i11terceptor-i.f . s/1111~owed closely by a "chase" Stor/ighrer. The 
pla11 es, bot!, bw/t by Lockh1•11d-Ca/1fomw Co. , n·ork for NASA, in training astro11a111.1· 
and ob.rnrvmg /h e r,erf or111a11ce of /11'g/1-speed aircrnft 1111dergoi11g tests at £d,.,t1nls AFB. 
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The Air Force, too, has its changing 
fashion scene. Above is how the WAF 
uniform looked back i11 the 1950s. Skirts 
had that fioppy look and came all the 
way to mid-calf with no length options. 

AJC Pat Rowe (left) and Sgt. Paulette 
Stugart model I 970 WA F uniforms to 
show maximum and minimum permitted 
skirt lengths. lust what effect fall's antic­
ipated fashions will have is unclear. 

On the masculine side, Col. John R. 
Hansen of the C-5 Systems Program 
Office, Wright-Patterson AFB, Ohio, 
wears an experimental two-tone summer 
uniform that may replace the tan one. 

system is part of the monitoring equip­
ment. 

* About a month had elapsed be­
tween the disastrous Peruvian earth­
quake (see AF I SD, July, page 22; 
August, page 26) and the arrival of 
massive Soviet aid to the stricken 
area. 

Air Force's C-5, the record-holder in 
lifting air cargo) and smaller AN-12s 
brought in medical personnel and sup­
plies, including a complete hospital 
unit, prefab housing, food, clothing, 
and helicopters. 

ing the Soviet flights, presumably 
having crashed in the North Atlantic 
off Greenland. Altho_µgh an immedi­
ate search was undertaken, nothing 
of the aircraft and its twenty-five 
passengers and crew was found. 

The transports came from north­
ern Russia via Iceland, where they 
refueled at Keflavik Airfield. * NEWS NOTES-Dulles International 

Airport, near the nation's capital, has 
( Continued on page 41) Huge Soviet AN-22s (until the US 

One of the giant AN-22s disap­
peared from US radarscopes monitor-
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How to economically test jet engine fuel controllers - Testing fuel controllers on the J79 engine 
used to be a large scale, expensive, manual operation. RCA has developed something better -
called. the Automated Test System/Jet Engine Accessories - ATS/JEA. 

This is just the beginning -
Initially it will be used for overhauled engines. 
ATS/JEA has broad applications in engine manu­
facturing plants for production testing, or in 
maintenance hangars serving commercial airlines. 

How reliable is it? -
The system uses standard components with 
a proven record of reliability under 
rigid environmental conditions. It's 
all solid state and modular. This 
makes it easy to maintain while. 
simplifying future expansion. 

If you want more information about 
the ATS/JEA System, contact: 
RCA Defense Electronics Products, 
Aerospace Systems Division, 
Burlington, Mass. 01801. 

One Computerized System -
This RCA system tests fuel controllers 
automatically, precisely, and at far 
less cost. One time-shared process 
controller monitors all test stands. 

How does it work? -
Four test stands (thirty-six more can 
be added to the system). Each stand 
is a self-contained unit complete 
with hydraulic system and reservoir, 
transducers, actuators, control 
panels, digital display , and teletype­
writer. Using printed or visual 
instructions, an operator merely 
hooks up and makes mechanical 
adjustments. The process controller 
does the rest. Any adjustment or 
malfunction is identified and 
printed out. 
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"Genius does what it must, 
and talent does what it can!' 
... Lytton, a contemporary of Robert 
Browning and the other great Vic­
torian writers, wanted nothing more 
than to be a great poet. But wanting 
wasn't enough. Nor was he deluded 
by the praise he did receive. Toward 
the end of his life, he realized that 
greatness took genius, and that the 
only thing worse than failing in a 
life's prime purpose was to be con­
tent with a little success. Genius is 
never content. "Genius is master of 
man," he said. "Genius does what it 
must, and talent does what it can ... '' 

Talent alone is never good 
enough. Especially today. The de­
mands are too great. The needs too 
critical. The results of failure too 
devastating. 

Edward Robert Bulwer Lytton (1831-1891) 

We must somehow stay a step 
ahead of technology, and not set­
tle for "little successes." 

Our approach has always been 
to conceive and design communi­
cations equipment that others ei­
ther haven't thought of, or just 
can't seem to produce. 

Especially when it comes to con­
verting theoretical electronic ideas 
into practical, functional products. 

Our computerized tactical field 
telephone switching system is 
smaller, faster, and more reliable 
than any other. And it automati­
cally tells you if there's anything 
wrong and how to fix it. 

Our pocket-size two-way rescue 
radio lets downed fliers fell air and 
sea rescue units where they are and 
how to get them home. 

Our Standard Lightweight Avi­
onics Equipment (SLAE) was the 

first to be specially designed and 
built for small helicopters. 

And there are dozens of other 
things our people are working on 
that we can't talk about. 

We don't develop these things 
because we can. We do it because 
we must. 

Sylvania Electronic Systems, 
Sylvan Rd., Waltham, Mass. 02154. 

SYLVANIA 
GENERAL TELEPHONE & ELECTRONICS 

.... 
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Air Force Academy third-class cadets (from left) Grant W. Meadows, Jr., William P. 
Beck, and Richard W. Harris quench their thirst with snow during a rest break at 
Saylor Park, Pike National Forest. The three received training in Survival, Evasion, 
Resistance, and Escape, a course designed to . teach them how to live off the country 
under combat conditions and while so doing evade capture by a,1 enemy's forces. 

been picked as the site of the first US 
International Aeronautical Exposition 
now scheduled for June 1972. It is 
predicted that the event will draw 
more •than 500 exhibits on aeronauti­
cal matters and advanced transporta­
tion methods and more than a million 
visitors. 

On July 31, USAF was presented 
with the Award of Honor, the Na­
tional Safety Council's highest award 
for safety-active industries and gov­
ernment agencies. The Air Force 
achieved a 17.7 percent reduction in 
worldwide ground accidents involving 

motor vehicles. It is the eighteenth 
time USAF has won the award. 

The keel laying of the Navy's new 
nuclear-powered attack carrier USS 
Dwight D. Eisenhower, took place on 
August 15 at Newport News Ship­
building and Dry Dock Co., Newport 
News, Va. 

The Air Force's C-5 transport has 
begun regular flights to Europe. The 
giant aircraft's cargo-airlift role is 
scheduled at an initial one flight a 
week, but this will increase as more 
of the aircraft enter the inventory 
and demand rises.-END 

-\Vi<Je- ·world Photos 

Finally 011 Its way to San J11a11, Puerto Rico, is this Pm, American Airways 747 jet , 
the first of its kind to b , liijackl!d. The aircraf t, with 360 passengers aboard, wa.\· 0 11 a 
N ew York to San J11a11 flight when It was f orced to fly to Havana, Cuba. H ere il is 
shown taking off from Miami l11temationa/ Airport, where it had re111r11ed f rom its 
trip to Tio11a1111. Aircraft hijackings hove become one of the airlines' major co11cems. 
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THE GERMAN 
AIR.FORCE IN 
WORLDWARII 

PETER GROSZ, advisory editor 
Introduction by TELFORD TAYLOR 

" ... the appearance of this series 
of monographs will come as a 
heady draught to the serious 
student of military aviation in gen­
eral and of wartime Luftwaffe in 
particular .... Arno Press has per­
formed an invaluable service to all 
interested ' in the history of aerial 
warfare." 

-Flying Review, August, 1969 

Price for the collection of 12 books, 
clothbound-$135.50 
Individual titles are available. For an 
annotated brochure, please write to: 

ARNO PRESS, Box 121, 
330 Madison Avenue 
New York, N. Y. 10017 

A Publishing and Library Service of 

"Indispensable ... a 
tremendous achievement" 

.- HANSON W. BALDWIN 

THE ENCYCLOPEDIA OF 

Military History 
By COL. R. ERNEST DUPUY, U.S.A. (Ret.J 

and COL. TREVOR N. DUPUY, U.S.A. (Ret.J 

In 1406 pages, with over 250 superb 
maps and illustrations of weapons 
and fortifications ... a monumental 
reference work, covering land, sea, 
air battles, weapons, doctrines and 
tactics, from 3500 B.C. to 1965 
A.D. With 3 indexes for quick ref­
erence, plus extensive bibliography. 

AT ALL BOOKSTORES, or use 
the coupon to order now 

HARPER & ROW, 51 East 33d St., N.Y., N.Y. 10016 I 
I G.entlemen: Please send me __ copy_(les) of I 
I THE ENCYCLOPEDIA OF MILITARY HISTORY for I 

ten days' free examination. Within that time I 
I will either remit $20.00 per copy or return the I 
I book(s) without obligation. I 
I Name ____________ l 
I I l'Address ____________ 1 
I Cl~----------1 
I Stat.,_ ______ _._ip _ ___ J 
I D SAVE! Enclose payment and publisher pays mall· I I '"' charges. Same return obligation, of course . 7614 A I 
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AIRMAN'S BOOKSHELF-----.. ~~~-

The U-2 Pilot-Hero or Bum? 

Operation Overfiight: The U-2 Spy Pilot Tells His 
Story for the First Time, by Francis Gary Powers, 
with Curt Gentry. Holt, Rinehart and Winston, New 
York, 1970. 375 pages. $6.95. 

On May 1, 1960, a near-miss by a Soviet surface-to-air 
missile crippled Francis Gary Powers' U-2 spy plane near 
Sverdlovsk, about midway along his planned course be­
tween Peshawar, Pakistan, and Bodo, Norw.ay. In the wake 
of the incident came twenty-one months of imprisonment 
for Powers, the end of the US program of manned over­
flights of the Soviet Union, the abrupt cancellation of the 
Eisenhower-Khrushchev Summit meeting in Paris, and 
some fundamental moral questions about the conduct of 
intelligence operations by a democratic society. 

Now, ten years later, the U-2 pilot tells his story. It is 
a story that for some years after his repatriation (in 1962, 
in exchange for Russian "master spy" Col. Rudolf Abel) 
Powers was "discouraged" from telling, by the CIA, his 
employer. 

The book adds invaluably to the public record of the 
U-2 affair and in turn raises a number of questions for 
which answers may never be forthcoming. 

Mr. Powers tells his story in straightforward fashion, 
from his Depression boyhood in the coal-mining hills of 
Appalachia, through his joining. the Air Force in 1950, his 
flight training, recruitment by the CIA in 1955, his learning 
to fly "Kelly" Johnson's remarkable new plane-the U-2-
and descriptions of the U-2's use in operations, both high­
altitude research and reconnaissance. 

Certainly the most graphic part of Powers' book is his 
!.'.ccount of the May 1 overflight, his struggle to escape 
from the crippled plane, his capture and interrogation, and 
his own thoughts while the Soviets were playing cat-and­
mouse with the US government, which found itself uncom­
fortably hoist on its own inept cover story. 

Powers gives his version of the trial, describes in detail 
his experiences in Lubyanka and Vladimir Prisons, and tells 
how the exchange (initiated by his father and Colonel 
Abel's American attorney, James Donovan) of Abel for 
Powers came about. 

The most telling part of the book is the final section, 
describing Powers' return to the US, where the public was 
unable to decide whether he was, in the words of one news­
paper headline, "HERO OR BUM?" 

The suppression, until now, of Powers' memoirs left 
largely unanswered such questions as why Powers didn't 
blow up his plane, why he didn't use the "poison needle" 
the Soviets made such an exhibit of, why he didn't report 
by radio when he knew his plane was going down, :;tnd 
why, at his show trial, he was so cooperative with his 
Soviet captors, even to the point of "apologizing." 

Powers' book furnishes credible answers to all these 
questions, and to others. But it goes further. It raises some 
questions of its own. For instance, did President Eisen­
hower want the Russians to know about the May 1 over­
flight, to give him bargaining strength at the coming 
Summit for his "Open Skies" program? Was the U-2 flight 
betrayed by Martin and Mitchell, the two National Security 
Agency cryptologists who, after giving the Russians secret 
information since 1958, defected to the Soviet Union two 
months after Powers crashed? And, perhaps most intriguing 
of all, was there any connection between Powers' capture 
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and the defection to Russia, six months earlier, of a for­
mer Marine Corps radar operator who had been based at 
Atsugi, Japan, one of the U-2 bases? The Marine's name: 
Lee Harvey Oswald. 

Operation Overfiight is in many ways a defensive book, 
even an angry book. The author may have justification. 
One can make the case that the U-2 pilot was treated 
more shabbily by his own government than by that of the 
Soviet Union. After his return to the US, Powers found 
himself in a gray area. He was cleared by the CIA, but 
the CIA's statement seemed designed primarily to get the 
Agency off the hook. In Vladimir Prison, at least, Powers 
knew where he stood. 

Powers worked briefly for the CIA after his repatriation, 
but did not find the work "meaningful" and yearned to 
return to flying. The Air Force would have taken him back, 
but reneged on its earlier promises that Powers would suf­
fer no loss of time in grade or credit toward retirement for 
his service with the CIA. Until recently, Powers worked 
for "Kelly" Johnson at Lockheed, test-flying U-2s. 

On some of the larger issues, there can be no doubt that 
the U-2 program was highly productive. In his memoirs 
( The Craft of Intelligence, Harper and Row, 1963), pub­
lished after his retirement as Director of the CIA, Allen 
Dulles said that the U-2 "could collect information with 
more speed, accuracy, and dependability than could any 
agent on the ground. In a sense, its feats could be equaled 
only by the acquisition of technical documents directly 
from Soviet offices and laboratories. The U-2 marked a 
new high, in more ways than one, in the scientific collection 
of intelligence/' 

The "in more ways than one" phrase refers, of course, 
to the extraordinary altitude capabilities of the U-2, an 
area in which Powers is still reticent. He told the Russians 
he was flying at 68,000 feet when his U-2 was crippled. 
In his book, he says this was two lies: that this was not 
the altitude he was flying on that mission, and that the 
U-2's maximum is higher than 68,000 feet. 

It was Powers' own decision to withhold vital technical 
and operational details from the Russians. His entire CIA 
guideline on what to do if captured consisted of: "You 
may as well tell them everything, because they're going to 
get it out of you anyway." 

"They" didn't get it all out of him. Powers talked­
"confessed," if you prefer-but told the Russians only 
what he felt they already knew. 

History should record that Francis Powers-a product 
of his times, when "gentlemen" still do, and must, read 
"other people's mail," and when technical accomplishment 
sometimes outruns human consi'derations-was a man who 
behaved honorably, even heroically, under terribly difficult 
circumstances. 

-Reviewed by Richard M. Skinner. 
Mr. Skinner is Managing Editor of 
thi$ magazine. 

More Melman Mania 

Pentagon Capitalism: The Political Economy of War, 
by Seymour Melman. McGraw-Hill, New York, 
1970. 290 pages. $8.50. 

Pentagon Capitalism is professed to be a concerned view 
of a fundamental institutional change in the American 
economy. Surprisingly, we learn from a critic of the 
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defense establishment that the military-industrial complex 
is dead, having been replaced under Secretary of Defense 
Robert S. McNamara's regime by a system of State Capital­
ism. But we are warned to take no comfort from this, for 
the new system faces a task described as impossible, and 
it is motivated by .a sort of Parkinson's Law to strive only 
for expansion of its own authority. 

The charge that management of the defense establish­
ment has fundamentally altered the US economic system 
sounds novel but, in fact, there is little new-Melman in this 
latest work by one of the foremost critics of the defense 
effort. Seymour Melman probably is best known to readers 
of AF/SD as the principal proponent of the "overkill" 
thesis. In Pentagon Capitalism, overkill is adopted as .a 
basic premise, and the author also draws heavily upon his 
1965 book, Our Depleted Society. 

The author reasons that additions to or improvements 
in the strategic forces have no military value since we al­
ready can overkill any enemy. Furthermore, Melman con­
siders defense against .an attack to be infeasible in light 
of advanced weaponry. He dismisses deterrence as no more 
than a speculative experiment in applied psychology. Thus, 
he claims to have disposed of the presumed objectives of 
the Defense Department managers. Instead, every activity 
and every policy of the "state managers" is interpreted as 
a move to extend the influence and authority of the 
Department of Defense. 

The main points of the book are summarized in the first 
chapter, where the Office of the Secretary of Defense is 
characterized as a super-m anagement that is so intimately 
concerned with the operational details of defense contracts 
as to make government become business, and contractors 
become mere submanagements. Subsequent chapters docu­
ment the thoroughness of state control by descriptions of 
the activi tie of the Defense Supply Agency and by lengthy 
quotations from the Armed Services Procurement Regu­
lations (ASPR) . 

The reader is sure to be impressed by the degree of con­
trol exercised by the Pentagon but, if he is concerned by 
lhe very difficult problem · of choice inherent in the p ro­
curement of major weapon sy tems, it is likely to be .a 
positive impression. 1t is only becau e all procurement is 
irra tional in the view of the autl1or that these controls are 
seen as mere mean for the exten ion of Pentagon power. 

Melman reg.ards a penchant for incrca ed authority as 
a na tural propensity of management. In successive chapters, 
he deplores "Extension of Control over Means of Produc­
tion" and "Extension of Control over the Universities and 
Research." In a chapter entitled "The Vietnam War Pro­
gram," he characterizes both the SEA conflict and pre-

NEW BOOKS IN BRIEF 

paredness to face insurgency elsewhere in the world as mere 
excuses for the state management to enlarge its powers. 

This wide-ranging censure of every defense activity loses 
credibility because of its manifest bias and inco11sistencies. 
Melman decries the utilization of civilian universities and 
researchers for fear that they become subverted by defense 
interests. (This has a hollow ring today, after so much 
campus criticism of Pentagon-sponsored research.) He 
ignores any possibility that civilian institutions and in­
dividuals might constructively influence government. He 
charges th.at any conceivable benefits of military service are 
foreclosed to those who need improvement because of the 
high rejection rates of young men with physical or educa­
tional shortcomings. But he also criticizes "Project 100,-
000" as an incursion into basic education: He discounts 
the collateral benefits of military R&D, but criticizes DoD 
interest in furthering technology in housing and hospitals. 

A curious bit of irrelevance appears in his criticism 
of cost-benefit analysis, which he deems ineffective in 
aiding systems selection. He offers as evidence a list of 
s•xty-five contracts that were canceled only after the ex­
penditure of substantial sums of money. But, of those 
sixty-five contracts, only two were started after 1960 and 
only twenty-three were canceled after 1960. Thus, most 
of his data predate the emphasis upon systems .analysis 
associated with Secretary McNamara. So his "evidence" 
could as well be used to justify cost-benefit analysis. 

Melman's accounting of the real costs of the defense 
effort is drawn almost entirely from his earlier Our 
Depleted Society. It is remarkable for attributing virtually 
every social and economic problem of the nation to the 
activities of the Pentagon. The state managers are blamed 
for high infa nt-mortality rates, aged capital equipment, 
high foterest rates, and dislocation in the world gold 
market among many others. In general, Melman con iders 
defense expenditures "parasitic," as contrasted with "pro­
ductive" expenditures that add to current or future con­
sumable goods and services. This, again, is based upon his 
assumption that defense is unattainable. Such a distinction 
recalls the long-abandoned controversy among nineteenth 
century economists between productive and nonproductive 
labor. 

Pentagon Capitalism will no doubt serve as a useful 
compendium of arguments for critics of the defense 
establi hment. But it is neither a well-reasoned analysis of 
political economy nor a constructive cri.tique of defense 
decision-making. 

-Reviewed by Maj. Edward L. Claiborn. 
Major Claiborn is an Associate Professor 
of Economics, at the Air Force Academy. 
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Americans to the Moon, by Gene 
Gurney. A considerably shorter and 
more enthusiastic account of Project 
Apollo than Journey to Tranquility 
(see below). Well illustrated, easy 
reading. Random House, New York, 
1970. 147 pages with index. $3.95. 

some fascinating speculation on inter­
stellar flight. Hart Publishing Co., New 
York, 1965. 178 pages with index. 
$4.95 hardback; $1.95 paperback. 

the Pacific, by Rene J. Francillon. 
This is the third in a series of Aero 
Pictorial histories, and the only such 
work on ,the RAAF and the RNZAF. 
Contains more than 200 pictures and 
much additional data on all aircraft 
flown in the Pacific by both Air 
Forces. Aero Publishers, Fallbrook, 
Calif. 98 pages. $3.95. 

Fighters Over the Desert, by Chris­
topher Shores and Hans Ring. The air 
campaigns in North Africa between 
1940 and 1942, written by English 
and German coauthors. Includes hun­
dreds of photographs. Arco Publish­
ing Co., New York, 1970. 250 pages 
with appendices. $8.50. 

Flight to the Stars, by James Strong. 
Contains much interesting data and 

AIR FORCE Magazine • September 1970 

Journey to Tranquility, by Hugo 
Young, Bryan Silcock, and Peter 
Dunn. Three British writers record 
the history of the US space program 
to the first moon landing. Impressed 
by US technical and managerial ge­
nius, they see little of value in what 
they believe to have been a largely 
unsuccessful bid for world prestige. 
Doubleday & Co., New York, 1970. 
302 pages with index. $7.95. 

The Royal Australian Air Force 
and Royal New Zealand Air Force in 

They Flew Alone, by George Sulli­
van. The author writes knowledgeably 
and with a good sense of drama about 
a number of notable flights, from Wil­
bur Wright through Chuck Yeager's 
breaking the sound barrier. Frederick 
Warne & Co., New York, 1969. 164 
pages. $3.95. 
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Rescue Line 

On May 1, 1970, newspaper ad­
vertisements in Bangkok, Stockholm, 
and New Delhi appealed for humane 
treatment of American POWs in 
Southeast Asia. The appeals, addressed 
to North Vietnam, were paid for by 
an organization called "Rescue Line." 

The ads represented a modest be­
ginning for what Rescue Line's 
founder, Mrs. James Lindberg Hughes, 
hopes will become a major newspaper 
campaign wherever the North Viet­
namese have embassies. 

Mrs. Hughes, wife of an Air Force 
lieutenant colonel who is being held 
prisoner by North Vietnam, is a de­
termined and resourceful woman. She 
began her appeals for POWs through 
paid ads in foreign newspapers in 
August 1969. And she has even 
traveled to Laos to meet her husbands' 
captors face to face. 

Her husband was shot down over 
North Vietnam in May 1967. The 
Hughes family received three letters 
from him in the next two months, 
and then the letters stopped. In 
August 1969, Mrs. Hughes began an 
advertising campaign with an appeal 
in a Hong Kong newspaper, for in­
formation about him and other Amer­
ican POWs. She followed with several 
ads in the Bangkok Post, paying for 
these ads herself. 

In December 1969, Mrs. Hughes, 
along with Mrs. Louis F. Jones, wife 
of an Air Force lieutenant colonel 
shot down over Laos, journeyed to 
Vientiane, Laos. They were . the first 

Mrs. James Lindberg Hughes has started 
an ad campaign to aid POWs in Vietnam. 
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MIA/POW relatives to be granted 
interviews in Laos by Pathet Lao and 
North Vietnamese officials. Mrs. 
Hughes was told by a North Viet­
namese representative that her hus­
band was alive and well. Mrs. Jones, 
who now lives in Fairfax, Va., was 
unable to get any information about 
her husband. 

After returning home, Mrs. Hughes 
continued to place ads in foreign 
newspapers. She became convinced of 
the value of her campaign after the 
ad in .the Bangkok Post appeared to 
have persuaded the Communists to 
broadcast a message from her hus­
band over Hanoi radio. This small 
success led to the establishment of 
Rescue Line. 

Last spring, Mrs. Hughes began 
publicizing her program and seeking 

ad layouts. Colonel Woodruff now is 
Director of Programs for Santa Fe 
(N.M.) College. He suggested that 
the inmates of the Penitentiary of 
New Mexico might help, since many 
of the prisoners were enrolled in art 
courses through the college. In early 
June, Mrs. Hughes met with Warden 
Felix Rodriguez, other officials, and 
an inmate, to talk about prisoners 
helping prisoners. Out of this meeting. 
came POWER DRIVE. 

POWER DRIVE 

The Penitentiary of New Mexico 
inmates, with the support of New 
Mexico prison authorities, formed a 
committee to organize a concentrated 
campaign in behalf of American 
prisoners in Southeast Asia. 

This emblem was designed by inmates of the New Mexic~ State Penitentiary to symbol­
ize their campaign of prisoners helping prisoners through support of "Rescue Line." 

funds. Early support came from 
friends in New Mexico, and from 
other POW families. Now other 
groups, including Air Force wives' 
clubs across the country, have joined 
in the effort. 

In Ma'y, Mrs. Hughes wrote to ad­
ditional foreign newspapers for ad­
vertising rates. Many said they would 
not accept the ads because they were 
"too political." There was more than 
enough response, however, to expand 
the campaign as money became avail­
able. In the meantime, the Rescue 
Line campaign continues with an ad 
each week in the Bangkok Post, at 
a cost of about $500 a month. 

Mrs. Hughes asked a former USAF 
information officer, retired Col. Harold 
Woodruff, for help in securing new 

The name "POWER DRIVE" was 
coined-for Prisoners Of War Effec­
tive Release Drive. 

Special artwork was done, posters 
were prepared, and publicity and ad­
vertising ideas were worked out. 
Service clubs and other inmate groups 
were contacted, and money started to 
come in-from convicts. 

Contributions ranging from $1 to 
$10 were received. And, through the 
combined cooperation of the prison 
administration and officials of the 
blood-plasma program, arrangements 
were made whereby inmates could 
give blood and have $5 deposited to 
the account of Rescue Line. 

By early July, Mrs. Hughes had 
received twenty-eight starkly dramat­
ic, black-and-white posters and a 
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check for $269 from inmates. To 
date, more than sixty-five percent of 
the New Mexico prisoners have con­
tributed to POWER DRIVE. 

The prisoners now are ~preading 
the campaign from the Penitentiary 
of New Mexico to other penal insti­
tutions. 

The address for Rescue Line is 
Box 2392, Santa Fe, N. M. 87501. 
For additional information on 
POWER DRIVE, write to the Pen­
itentiary of New Mexico, Santa Fe, 
N. M. 87501. 

Eglin, Fla. 

The Citizens Assistance Program of 
Ft. Walton Beach, Fla., spearheaded 
by the Eglin AFA Chapter, reports 
that it has been "snowed under" by 
requests from iildividuals and groups 
wanting to know how they can help 
MJA/POWs. 

By mid-July, they had distributed 
more than 35,000 copies of their 
twenty-four-page brochure, "Lest We 
Forget," to all parts of the country 
and overseas. More than 1,000 mail­
ings were made as a result of an 
editorial appearing in Hearst news­
papers across the country in mid­
June, which gave the Eglin Chapter's 
address as a source of information. 

By mid-July, the program had also 
distributed some 36,000 bumper stick­
ers and 10,000 ministickers, measur­
ing 11/4 x 4 inches. An additional 
I 0,000 bumper stickers were pro­
cured by Dr. Dan Callahan, presi­
dent of AFA's Middle Georgia 
Chapter, which purchased them to 
support its campaign in behalf of 
MIA/ POWs. 

The Eglin-area group has been 
working with many organizations, in­
cluding the National League of Fam­
ilies; United We Stand, of Dallas, 

Tex.; I Care, Inc., of Atlanta, Ga.; 
and The Forgotten Americans Com­
mittee, of Omaha, Neb. 

The Eglin AFA Chapter recently 
presented AFA membership to thir­
teen MIA / POW wives so that each 
would receive a personal, monthly 
copy of Am FoRcE/ SrACE DIGEST. 

The Eglin campaign has been an 
area-wide project, with volunteer help 
and money coming from many or­
ganizations. Two ol' the volunteers 
most responsible-both retired USAF 
officers, Col. Harry Howton, Area 
Coordinator, and Lt. Col. David J. 
Andersen, his assistant - have been 
working up to sixteen hours a day to 
keep up with the mail and their many, 
varied programs. 

Time Is Money 

Americans who own "Spiro Agnew" 
wristwatches have indirectly contrib­
uted some $10,000 to the National 
League of Families to help the 
League's efforts on behalf of POWs. 

Tl,is is a sample of the 
twenty-eight posters done 

for "Rescue Line" by inmates of 
the New Mexico Stale 

Penitentiary. This example is 
accompanied by a quote from Ho 

Cl,i Minh : "Four inhuma,i 
months in the depths of this jail. 

More than ten years aging 
l,as rai•aged my body." 

Mr. Agnew collected $20,000 from 
two manufacturers of the novelty 
watches and specified that American 
Indian children and the League share 
the money equally. In addition, Varsity 
House Inc., of Columbus, Ohio, which 
makes Spiro Agnew sweatshirts, made 
an advance payment of $5,000 and 
will give two percent of its royalties 
to the Agnew-designated recipients. 

POW /MIA Seminar 

A major meeting to report on ef­
forts on behalf of MIA/ POWs, and 
to explore new approaches, is sched­
uled for AFA's Annual Convention. 
The seminar will be held at the 
Sheraton-Park Hotel on Wednesday 
morning, September 23. Three pre­
sentations are planned by the Depart­
ment of Defense, Department of 
State, and the Red Cross-to be fol­
lowed by comments from a discussion 
panel that will include a former POW 
released by Hanoi. 

-BY MAURICE LIEN 

Volunteers assist in a recent mailing of Ft . Walton Beach, Fla., 
/1roc/111re on he/pi11g POWs, They are, fl'om the left, Mrs. Carl 
8 . Cmmpler, ll'ife of a POW: araa coordi'1wtor Col. (Ret .) Nari')' 
Nm, ron; Postnwslcr; Col, (11.et .) Bud West, Vice Pn:side111 of the 
Florida AFA; and Chuck Widama11, Eglin Chapter President. 

Amold Air Society and Angel 'Flight assistance in the MIA / 
POW issue was discussed recently at AFA Headquarters by, 
from left, Mrs. Ke1•i11 J. McManus (Capt.-POW); Mrs. Bobby G. 
Vinson (Col.-MIA); and U. of Md.'s Barbara Arata and Mary 
McCarthy, Angel Flight National Secretary and Commander. 
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DODisthe 
world's largest 

userofEDP, 
andEDCtoo. 

EDC is electronic data communications. 
The largest and most sophisticated EDC 
system in the world designed, installed and · 
maintained by Western Union is used by the 
Department of Defense. 

The system, called Autodin, provides 
communications for virtually every aspect of 
DOD's operations on a global scale. About 
2 700 points can communicate efficiently, 
flexibly and rapidly. 

Since Autodin went on line in 1963, Western Union has been 
upgrading its performance. Here are typical figures showing current 
speed of service. 

Precedence Objective Average Performance 
l-emergency 10 minutes 3.45 minutes 
O-operation 1 hour 5.04 minutes 
P-priority 6 hours 12.21 minutes 
R- routine 18 hours 17.39 minutes 

This is typical of Western Union's approach to the needs of civilian 
and military communications Our services go beyond installing systems. 
We continually maintain and upgrade performance. And that's because our 
goal is to make electronic data communications as useful and practical 
as electronic data processing. 

Western Union, the EDC company 

1111.1 
western union 
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USAF-_ The Momentous 

Quarter Century 

T HE essence of editing is election choosing from the reams of 
copy available, from the mounds of photo , from the endless vault 
of ideas, that which is most important and informative. To high­

light in words and pictures the twenty-five momentous Air Force years 
from 1945 to 1970 is a formidable assignment. So much history has 
been made so fast . 

Yet there are major themes in the Air Force story since 1945, and 
we have tried to illuminate them in this issue. Senior Editor John 
Frisbee tells, as one who was there on active duty, what it was like 
to live through the vast changes that have transformed the Air Force 
in the past quarter century. Air Force historian Thomas Sturm relates 
how the Air Force organization evolved in response to the challenges 
it has faced. Associate Editor Edgar Ulsamer recounts how from the 
beginning the Air Force has immersed itself in technology as the key 
to air and, later, aerospace supremacy. 

Aerospace Industries Association president, Karl Harr, Jr., chron­
icles industry's response to the challenging demands of aerospace 
superiority. Senior Editor William Leavitt traces how airpower became 
aerospace power and tells of the vital role the Air Force played in 
crossing the space fronti'er. Senior Editor Claude Witze analyzes the 
politics of airpower since 1945. And Robert C. Moot, Assistant Secre­
tary of Defense (Comptroller), speaks of money as it has to do with 
defense and with pressing domestic needs. Capt. Aaron Thrush, of the 
Air Force Academy's Department of Political Science, explores the 
nature of the Soviet challenge then and now, and Maj. David Mac­
isaac, an Associate Professor of History at the Air Force Academy, 
analyzes the significance of that most i_mportant and so often misunder­
stood aspect of airpower-strategic bombing. 

For this issue, we have assembled an array of specially commis­
si~ned drawings, gracing each section of our chronicles, from the bold 
hand of Cliff Prine, whose illustrations have appeared in many previ­
ous issues of AIR FORCE Magazine. The poem on page 70, by Lt. Col. 
Don Clelland, was specially written for this issue to accompany a 
spread of striking paintings from the Air Force Art Collection. 

All of this we dedicate to those of the United States Air Force who 
have gone before, to those who man it now, and to those who will 
man it in times to come. 

-THE EDITORS ► 
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USAF-THE MOMENTOUS QUARTER CENTURY 

Th.e Panorama Unfolds 
BY JOHN L. FRISBEE 

Senior Editor, Plans and Policy 

TWENTY-FIVE years ago this month, two great 
wars-one in Europe and North Africa, and one 
in the Pacific-had just ended. The United States 

already had begun to dismantle the most powerful mili­
tary force in history. Perhaps "dismantle" is not the 
right word. It implies some orderliness of process. Our 
victorious forces were smashed with a wrecking ball. 
Shortly before V-J Day, the Army Air Forces had com­
manded the equivalent of 243 operational wings. Only 
a few months later, Gen. Carl "Tooey" Spaatz warned 
that he could not muster a single, fully effective 
squadron. 

The story of how the Air Force rose from the ashes 
of victory to again become the most powerful fighting 
force in the world has to be told in several parts. It is 
a story of technology, of response to an external threat, 
of organizational arrangements, and of public accep­
tance. Those parts are discussed elsewhere in this issue 
of AIR FORCE Magazine. 

It also is a story of ideas: how the Air Force looked 
at itself, at its military responsibilities, at its people, 
and at its place in American society. Some of that story 
is told here with acknowledged subjectivity. Perhaps 
no one whose life has been touched by a great organiza­
tion, as all of ours have by the Air Force, can pretend 
to talk about that organization with complete objec­
tivity. So this is not a capsule history of Air Force life, 
but rather some impressions of a tumultuous quarter 
century, told in the knowledge that each of us gained 
from his Air Force experience something of value-a 
satisfaction that perhaps is found only in a corporate 
endeavor whose goals transcend personal gain. And 
also in the belief that the sum of our individual efforts 
was of value to the United States and to much of the 
rest of the world. 

For most of us there are trivial things-often far in 
the past-flashbacks that stake out the parameters of 
a situation. Sometimes they do it in a positive way, 
sometimes in the negative. There are four such personal 
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trivia that often pop up when I think about my own 
nearly twenty-five years in the postwar Air Force. 

One occurred around V-E Day, while I was assigned 
to the Air Staff of Supreme Headquarters, Allied 
Forces, Europe. There was a Reserve colonel in the 
headquarters, who had gone through flight training in 
the 1930s, served a few years' active duty, then re­
turned to civilian life and a successful law career. He 
asked me what I planned to do after the war. I told 
him I was thinking about applying for a Regular 
commission. 

"Don't do it," he said. "You'd die of boredom in the 
peacetime air force . Your work-such as it is-is done 
by noon. It's a nice life, but no challenge. That's the 
way it was in the '30s and that's what it will be again." 

A Poor Prophet 

The Soviets made a very bad prophet of the colonel. 
It's easy to say he should have known better. Even 
then, in the closing weeks of the war, we couldn't get 
a bomb line from the Russians. Soviet liaison officers 
in the headquarters had as little to do with the other 
Allies as possible. The Soviet command gave us a very 
bad time whenever we tried to clear a supply flight to 
the US mission in Moscow. For their part, if they 
wanted to send a plane to London, they did it and in­
formed us after it had landed. A few months later, in 
the fall of 1945, Soviet fighters shot down at least one 
unarmed American transport that strayed out of the 
poorly defined air corridor from West Germany to Ber­
lin. What they were doing to Eastern Europe, as Rus­
sian troops pushed toward Berlin prior to V-E Day, 
was well enough known. 

The colonel should have known better than to think 
that conflict would stop when the shooting did. But so 
should a lot of others who were in on much more than 
he was. Anyway, the Air Force never went back to the 
tranquil garrison life of prewar days. 
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Another trivial incident happened when I got back to 
the States late in 1945 and told friends, who weren't 
exactly military-oriented, that I intended to stay in the 
Air Force. That was the first time I heard the old 
cliche: "The military spends all its time getting ready 
to fight the next war with the weapons and tactics of. 
the last." The atomic bomb, jet aircraft, electronics, 
computers, and missiles made poor prophets of my 
friends, too. The next twenty-five years were to see an 
upheaval in weapons, doctrine, strategy, tactics, and 
management like nothing that had happened previ­
ously-and maybe like nothing that will happen again. 
Prophets tend to be more cautious these days. 

The last two trivia relate to the other side of the 
Air Force's hardware/ people equation. In January 
1942, I was a preflight cadet at Maxwell Field, living 
in newly built concrete barracks set in a sea of mud. We 
used to talk about what would happen to those rows 
and rows of barracks after the war. All they would be 
good for, it seemed, was low-cost public housing. 

A little more than a year later, I was back at Max­
well as a second lieutenant, aide to a general and co­
pilot on his Lodestar. It was obvious that the more 
senior officers who lived in permanent quarters enjoyed 
certain perquisites that weren't available to cadets at 
the other end of the field. For one thing, the commissary 
shopping list was left in a box by the door, picked up 
each day by someone, and groceries delivered by noon. 
Someone else came around from time to time to cut the 
grass. Clearly, the phrase "officer and gentleman" re­
lated to more than a code of military ethics. 

Some three years later, I was back at Maxwell once 
more, this time as a major with a wife and two small 
children. We were living in those same concrete bar­
racks of cadet days, hastily converted to family housing. 
Our air-conditioning during Alabama summers con­
sisted of a block of ice with an electric fan behind it in 
the middle of the living room floor. Still, we were a lot 
better off than officers and airmen living off base or on 
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the many temporary bases that had been built during 
the war. For several months the groceries were even 
delivered from the commissary and someone cut the 
grass. Then, the commissary stopped d~livering, and 
then each barracks got its own lawnmower. 

All this is by way of defining a postwar environmental 
background that was dictated more by events than by 
Air Force choice. In the continuous competition for 
scarce resources between the urgency of combat readi­
ness in a nuclear world and the crying need for more 
and better housing, better pay, more stability-in short, 
a better life for the people who kept the show going­
readiness usually had to be given the nod. Much of the 
graciousness of the old, established military life dis­
appeared. It was replaced by hard work and long hours, 
but also by the excitement of helping to build a new 
Air Force in a period of rapid change, and by the satis­
faction of knowing that freedom-with all its practiced 
imperfections-had a better chance of survival and 
growth because of American airpower. For Air Force 
people those twenty-five years haven't been all sweat, 
tears, and earnest striving by any means. There were 
plenty of good times with good friends. But more than 
4,000 Air Force men have given their lives since V-J 
Day in the belief that what they were doing was 
worthwhile. 

Instant Demobilization 

We sometimes forget how Herculean was the task 
that faced the AAF in the years immediately following 
World War II. First there was the instant problem of 
demobilization. At its wartime peak, the AAF had more 
than 2,000,000 people in uniform, operating and sup­
porting 68,400 airplanes. By mid-194 7, there were 
only 303,000 people and 25,000 planes left. 

Along with the other services, the AAF had occu­
pation responsibilities in Europe and Japan. Our war­

(Continued on following page) 
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MIG ALLEY ZOO MILES 

Korea saw !he first aerial battles bet1veen jet fighters . 
In MIG Alley, far tu th e 11orth o f USAF bases, World War fl­
seasoned F-86 pilots ran up a 10-to-l score m·er the enemy . 

time Allies were physically and economically exhausted 
while the USSR-badly damaged, too-already showed 
signs of increasing truculence in Greece and Iran. Some 
operational air capability had to be restored as soon as 
possible. In March 1946, SAC had only one bomb 
group capable of sustained operations. 

An independent status for the air arm was in the 
wind. While the fighting was still going on, the War 
Department. in Field Manual 100-20, had acknowl­
edged that "land power and airpower arc coequal and 
interdependent; neither is an auxiliary to the other." 
Almost everyone in the AAF believed that a separate 
air force was imminent. That created some rather large 
problems of preparing to take over administrative, sup­
port, and housekeeping functions that had been pro­
vided by the Army. 

There were bound to be interservice disputes over 
roles and missions, and these would be complicated by 
nuclear weapons and by the growth of missilery, which 
didn't fit neatly into the traditional pattern of land, sea, 
and air forces. These issues had to be studied and the 
lessons of the war evaluated against a backdrop of 
technological change and a drastically altered inter­
national power balance. 

All these were tasks that demanded the skill and 
knowledge of broadly experienced professionals. The 
emerging USAF didn't have enough of them. Before 
World War II, the Air Corps had numbered about 
50,000 officers and airmen. From 1946 to 1950, Air 
Force personnel strength fluctuated between 300,000 
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and 400,000. Even taking into account the older, ex­
perienced Reserves who slayed on active duty and the 
n1orc senior officers Vv'ho transferred from the ..1\rmy to 
the Air Force, probably eighty percent of the postwar 
Air Force was made up of people who had come in 
during the war. By and large, they were well-trained 
and experienced technicians who knew a specialty­
operations, maintenance, training, supply-but who 
had not had the time or the opportunity to broaden 
their professional competence. Only about a quarter of 
the officers were college graduates, and many had gone 
into the AAF directly from high school. 

In the closing months of the war and immediately 
after, AAF leaders made several decisions that helped 
fix the pattern of Air Force development for the next 
twenty-five years. Their outlook was global, although 
the country had not yet decided to assume worldwide 
commitments through tlie series of alliances and bi­
lateral treaties that were entered into during the late 
1940s and early '50s. As a result, it was decided that 
postwar airpower was to be built around the strategic 
air arm as a deterrent to future large-scale war ( many 
airmen then thought to all war) and as the predominant 
element in combat if deterrence failed. 

The Air Force was organized along simple, functional 
lines with each combat and support command having a 
clear-cut mission, coordinated with the missions of the 
other commands. With some modification and tem­
porary departures , that organizational scheme has 
remained. 

Preeminence in Research 

Before his retirement, Gen. Henry H. "Hap" Arnold, 
the AAF's wartime commander, recognized that 
". . . the first essential of the airpower necessary for 
our national security is preeminence in research." Gen­
eral Arnold recognized, too, that the Air Force would 
have to look to the civilian world for advice and assis­
tance in both technical and nontechnical areas. He ap­
pointed that von Karman Committee, which laid out a 
remarkably accurate forecast of the technology that 
would be needed and might be available to the Air 
Force. The RAND Corporation, first of the defense­
oriented think tanks, was General Arnold's brainchild. 
Very early, there began a continuing close relationship 
between USAF and the civilian intellectual world. 

Perhaps the decision that had the greatest long-term 
influence on the Air Force was the plan to develop a 
body of professionals as the nucleus of the postwar Air 
Force. Nuclear weapons and long-range bombers made 
forces in being, rather than in reserve, an essential of 
national security. Professional education was separated 
from training and established under the Air University, 
which opened its doors in 1946. The curricula of Air 
University schools and colleges were broadly oriented 
to develop men who not only knew their profession but 
were concerned with the political, ethical, and moral 
aspects of the use of military power. Since that time 
more than 47,000 USAF officers have attended Air 
University schools and colleges. 

The new Air Force became the most education con­
scious of all the services. Along with professional com­
petence, education became an important determinant of 
career advancement. Over the years, thousands of of-
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ficers have been ent to civilian coJleges and univer­
sities to complete educations that had been ioterrupted 
by the war, or to study a wide range of disciplines 
needed fo a service that had become the nation's first 
line of global defense. 

The Air Force Institute of Technology (AFIT) was 
established at Wright-Patterson AFB Ohi.o to provide 
both undergraduate and graduate education in engi­
neering and management, and to admini ter the civilian 
institutions program of the Air Force. Air Force ROTC 
expaoded to nearly 200 carnptr es at its peak. 

The Air Training Command (ATC), charged with re­
sponsibility for reaching specific kills to both officers 
and airmen wa • faced with a whole range of new prob­
lem as the Air Force moved to jets nuclear weapons, 
advanced electronics computer techitology, new man­
agement techniques, and a host of other innovations. 
Its job was further and constantly complicated by 
wildly fluctuating force levels and budgets by person­
nel retention rates that varied with shift. in the domestic 
economy and international tensions. Between 1945 and 
1953, for example, the Air Force had five different 
force programs ranging up and down from forty-eight 
groups to J 43. Military and civilian educational pe­
ciatists helped reduce the size of the training problem 
by developing training aids and techniques many of 
which have been accepted gradually by civjlian educa­
tional systems. 

USAF aircrews gained their first combat experience against 
enemy surface-to-air missiles (SAMs) in North Vi11111am. 
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Finally, the long-dreamed-of Air Force Academy be­
came a reality in 1954 and rapidly assumed the lead­
er hip among service academies in modernizing the 
undergraduate education and training of future Regular 
officers. 

Tn a sen e, these early developments set a tone and 
tyle that in broad outline, has continued to this day. 

Tt wa based on ao all-volunte r force, operational 
readiness to be attained if nece sary at U1e cost of 
creature comforts, implicity of organization heavy re­
liance on technology acros -the-board pro.fe ionalism, 
and an approach to management that laid tbc ground­
work for sy terns analysis and automated management 
techniques that have spread to the other ervices, gov­
ernm nt agencies and to indu ·try. 

Operators and Missionaries 

That all sounds pretty sterile, but it wasn't. There 
were real people doing these things in the various 
headquarters and in the operational units that were 
fighting back to some semblance of combat readiness. 
The young Air Force had its operators like Curtis Le­
May, 0. P. Weyland, and Bill Tunner. It also had its 
missionaries, just as airpower had had during the Billy 
Mitchell days. Gen. Orvil Anderson, the first Com­
mandant of the Air War College, was among the most 

(Continued on following page) 

Tactics had to be modified constantly to successfully counter 
the formidable threat of Soviet-built SAMs in sites like these. 
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Unit rotation to <werseas bases became a way of lif e for SAC people. Th ese B-47s are preparing to take ofj from Thule AB. 

vocal and persuasive. I remember entering the barber 
shop at Austin Hall , where the A WC was housed in 
its early days, and seeing a nervous, bewildered barber 
pinned in the corner by the General, who was giving 
him the word on strategic doctrine. Wherever one or 
more gathered, there was General Anderson's pulpit. 

There was no fully developed nuclear doctrine in 
those early days. It was more an application of very 
limited nuclear experience to the strategic ideas of 
World War ll, but the basis for elaborate formulations 
of Counterforce, Minimum Deterrence, and Finite De­
terrence began to emerge. Many Air Force people who 
were to be influential in the great debates over nuclear 
strategy that occurred in the 1950s and '60s began to 
think systematically about strategy at the Air Univer­
sity . The early faculty and the first two classes at AWC 
and the Air Command and Staff College probably ag­
gregated the greatest array of talent and experience 
that any air arm had ever assembled up to that time. 

It wasn't an ivory-tower atmosphere, however. There 
was a lot of red blood circulating around the place. No 
one who was at Maxwell in those days will ever forget 
Big Foot Brown, the Marine Corps's gift ( or rather, 
loan) to the Air Force. Or the Saturday night at the 
Officers' Club when, in a dazzling display of judo, the 
hundred-pound wife of an RAF exchange officer floored 
two of the Air Force's most colorful 220-pound colo­
nels whose argument about tactics was about to pass 
over to physical violence. 

And I'll never forget flying back to Maxwell from 
Stewart AFB, N.Y., in a B-25 with an equally colorful 
former fighter group commander. We were IFR over 
Washington with everything going sour-intermittent 
radio contact, traffic control noting us and another air­
craft over the same reporting point at the same altitude 
at the same time, and so on. "To hell with it," he said. 
"Tell them we're now VFR and cancel the IFR flight 
plan ." With that, he pulled back the throttles, pointed 
the nose down, and we broke out at 1,200 feet. The 
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greatest miracle of all-we were never charged with a 
violation. 

Triumphs and Disappointments 

Very early in the game, the Air Force reached some 
of its most cherished goals. In September 194 7, it 
gained independent status under the National Security 
Act that had been passed earlier that year. Six months 
later, at Secretary of Defense Forrestal's Key West 
Conference, the Air Force was given sole responsibility 
for strategic air operations and primary responsibility 
for air defense of the continental United States. Subse­
quent decisions in l 955 confirmed the Air Force assign­
ment of tactical airlift, tactical reconnaissance, inter­
diction, and close support. These arrangements have 
been reinforced and expanded by interservice agree­
ments since that time. 

In June 1948, the wartime Air Transport Command 
and the Naval Air Transport Service were merged to 
form the Military Air Transport Service (MA TS), a 
major Air Force command and an agency of the De­
partment of Defense. This decision set the pattern for 
later consolidation of similar DoD-wide functions under 
one command or agency. A month after MATS was 
formed, it was plunged into the Berlin Airlift. That 
operation was significant for more than the great hu­
manitarian work performed. The Airlift fed a starving 
city, warmed a freezing city, and earned the admiration 
of the non-Communist world-and probably, secretly, 
of a good many people on the other side of the Iron 
Curtain. The Berlin Airlift also demonstrated the use 
of airpower as an instrument of national policy in cold 
war-a function that MA TS (now MAC) was to per­
form many times in later years, along with its support 
of military forces and operations. 

But some Air Force objectives- particularly opera­
tional objectives-could not be reached between 1945 
and 1950. That was a period of superausterity. Because 
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of its inability to reach even minimum essential force 
levels, the Air Force put heavy reliance on the Air 
Force Reserve and Air National Guard, though it never 
was able to provide them first-line equipment. 

In Fiscal Year 1950, Congress appropriated $4.7 
billion for the Air Force (in 1970, the budget of Air 
Force Systems Command alone was nearly $7.5 bil­

., lion) and that same year the aircraft inventory dropped 
1 to a postwar low of fewer than 21,000 planes. This 
\ despite the fact that the Soviets had exploded a nuclear 
'\ device in 1949, and the previous year bad seized con-

trol of tl1e Czech government and blockaded Berlin. 
-, At the time of the Czech coup the Air Force had only 

,, ,,,one radar station ·operating in our continental air de­
I fense system. 
) Those were the days when interservice competition 
,, for roles and missions-and a slice of the budget that 

went with them-reached a crescendo. The carrier/B-
36 controversy between the Navy and Air Force was a 
wide-ope11 fight with no holds barred-a fight the likes 
of which couldn't possibly happen in today' more 
tightly controlled defense regime. A avy captain pub­
licly offered to demonstrate how safe a carrier would 
be in nuclear war by standing at one end of the run­
way at Anacostia Naval Air Station while the Air Force 
dropped an atomic bomb on the other end, 

Korea-The Turning Point 

Korea was a turning point. It found the Air Force, 
like the other services, ill-prepared and ill-equipped 
as a result of five successive starvation budgets. As 
Gen. Hoyt S. Vandenberg said, it was a shoestring Air 
Force that went to war in Korea. Much experience and 
talent came back via the Reserves and Air National 
Guard during the Korean buildup. The Air Force 
budget for Fiscal 19 51 rose to $15, 9 billion and the 
next year to $22.3 billion. 

Not all of it went to the Korean War. NATO, estab­
lished in 1949, placed additional demands on US air­
power. The growing military power of the USSR, and 
its thermonuclear breakthrough of 1953, gave SAC real 
meaning in the eyes of most Americans. During the late 
1950s, it was hardly possible to pick up a newspaper 
or magazine without seeing a story about SAC. It was 
one of those rare occasions when military men were 
heroes in peacetime. 

Korea not only saved the United Nations from a 
probably fatal decline; it confirmed the tactical air war­
fare lessons of World War II and demonstrated that 
strategic airpow~r could confine hostilities to Korea at 
a time when NATO defenses were too weak to lfave 
withstood a Soviet attack. 

For the first time in aerial warfare, jet fighters locked 
in combat. MIG Alley became a household word, and 
the USAF's 10-to-1 margin of victory over enemy 
fighters a legend. It's a legend that came back to haunt 

• the Air Force when "Whiz Kids" used it to justify cut­
ting the size of tactical air forces or turning down a 
new air-superiority fighter. 

Korea was our first experience with a completely un­
principled enemy who resorted to brainwashing, tor­
ture, and forced confessions of "war crimes." After the 
war, a lot of nonsense was spoken and written about 
men who allegedly signed these confessions. Most of 
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the nonsense came from people whose only experience 
with torture was having a thoroughly numbed molar 
filled by an expen ive dentist. 

Korea was limited war fought for limited objectives 
under close political control, but it did convince a ma­
jority of Americans that our security depended on mili­
tary strength in being, and that conviction has lasted, 
at least until now. • 

Korea to Vietnam 

Defense budgets declined after Korea, but less at the 
expense of the Air Force than of the Army and Navy. 
The ''New Look" of Eisenhower year p.laced heavy 
reliance on airpower as the principal deterrent in a 
trategy of Massive Retaliation. The expan ion and 

modernization of SA continued at a steady pace to a 
peak strength of about 1,900 bombers, reducing "in 
number during th 1960s as the J BM force built up 
to its present strength of 1,054 missiles. 

Concurrently strategic defenses received a badly 
needed n·ansfusion a the Soviet bomber force grew in 
size, range, and nuclear ordnance, ·ew interceptor 
were brought into the inventory- the F-102 in 1956, 
and the F-101 F-104, and F-106 between 1958 and 
L960. Radar coverage was va tly expanded with the 
Pinetree and Mid-Canada Lines, and the DEW Line, 
completed in 1957, the same year that ORAD, the 
joint US-Canadian defense command, wa established. 

Radar coverage was 0xtended offshore by exa 
Towers, picket ships, and airborne eady-warning air­
craft. Tben came the Air Force urface-to-air missHe, 
Bomarc, and finally the SAGE ystem of communica­
tion to tie the whole strategic defense array together. 
Very little air defense modernization has taken place 
ince the early 1960 . The ize of our strategic defense 

forces, in fact hn been cut drastically, but the Soviet 
bomber threat continues undiminished. 

The years after Korea did not see an abatement of 
crises. There were the Suez and Hungarian affairs in 
1956, Sputnik in October 1957, and Lebanon and 
Taiwan in 1958. These latter two tested the Air Force's 
limited-war capabilities and found deficiencies in mo­
bility, airlift, and bare-ba e operating ability. But the 
reorientation of priorities from strategic forces to gen­
eral-purpose and airli[t forces was not to begin until 
J 961 when our strategic nuclear superiority eemed 
assured, and the Kennedy-McNamara team began a 
shift from its brief endorsement of a counterforce strat­
egy to Assured Destruction-a strategy that came to 
imply effective, if not numerical, nuclear parity. Some­
what ironically, it was nuclear superiority, whose value 
Secretary McNamara later discounted, that settled the 
Cuban missile crisis of October 1962. 

The War in Southeast Asia 

The story from 1962 onward revolves principally 
around Vietnam, where by mid-1965 the United States 
was deeply committed to a war in which the most 
effective use of airpower was constrained by a strategy 
of "controlled escalation," or gradualism. 

How can Vietnam be characterized? It has been a 
war of contrasts, contradictions, and paradoxes. Despite 

(Continued on following page) 
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USAF people became accustomed to working with allied 
airmen from many nations. Seven members of NATO, our 

indifferent public support at home, morale among Air 
Force people in the combat zone has never been higher. 
With improved equipment, tactics, and techniques, in­
terdiction and close support have been performed 
better (terrain taken into account) and given less rec­
ognition than ever before. An innovation of the war­
sustained use of strategic bombers in tactical air war­
fare-has been denounced by journalists, moralists, 
and armchair strategists as either wasteful or infamous, 
but the B-52 has been praised by ground commanders 
as the most effective weapon of the war. Another para­
dox: Prior to the cessation of the bombing of North 
Vietnam, what strategic bombing was undertaken was 
done by tactical fighters, while the strategic bombers 
carried out tactical missions in the South. 

Vietnam-A War of Contrasts 

Vietnam has been a war of contrast in ages, too-­
the very young and (relatively but only relatively) the 
very old. In World War II it was commo1tly believed 
that few men could fly fighters in combat successfully 
past the age of thirty. A couple of years ago, I checked 
out the fighter wing commanders in SEA. They aver-
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largest and best-equipped alliance, contributed these aircraft 
to NATO's Central European Air Force, known as AIRCENT. 

aged twenty-six years of experience and forty-seven 
years of age, and there wasn't -a chairborne commander 
among them. I asked a prematurely gray (that's anyone 
under sixty) fifty-year-old deputy wing commander at 
Cam Ranh Bay if he had any trouble keeping up with 
the young bucks in F-4s. "Well, not in the F-4," he 
said. "I've been flying fighters all my life. But these 
kids think they have to take me on at the bar, too, 
and that does get a little wearing after: a while." 

In SEA, strategic and tactical airlift reached unsur­
passed levels of sustained efficiency. After 1961, MAC 
was no longer primarily a scheduled, airline-type oper­
ation with heavy commitments to passenger-carrying 
operations. It became. a military airlift command in the 
true sense of the word, with most of the passenger lift 
contracted to civilian airlines. 

Special Air Warfare forces-now·called Special Op­
erations Forces-were created for low-intensity fighting. 
They had their baptism of fire in Vietnam, helped train 
the airmen of other countries in nation-building, and 
have become a permanent part of the Air Force. 

As the war grew in intensity, logistic miracles were 
performed to support a war halfway round the world. 
Research and development produced more innovations 
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and refinements in the conventional warfare field than 
in the previous twenty· years. Aerospace Rescue and 
Recovery teams day after day displayed a heroism that 
used to be front-page news. So did the aircrews who 
flew against targets in the Red River Valley-the most 
heavily defended real estate in the history of air war­
fare. The most-shot-at aircrews of the war in the South 
-the C-123 crews who flew defoliation missions­
are probably the most anonymous of all the anonymous 
heroes of a war that has had no Ernie Pyle or Bill 
Mauldin. 

Vietnam has put a high gloss of professionalism on 
everyone in the Air Force-aircrews, support people, 
staffers, everyone. No one I know in the Air Force 
would want to fight a war for that reason, but that has 
been one result of this strange war. It's a result that 
could stand the country in good stead in the years to 
come when Air Force people may have to do more, but 
with fewer hands and less hardware, than most of us 
would consider desirable. 

Drastic Change 

Facts and decisions of the last twenty-five years 
have changed life in the Air Force so drastically that 
it bears little resemblance to life in the Air Corps of 
pre-World War II. Customs of the service became less 
formal, in part because of the sheer size of Air Force 
bases. A colonel, now retired, used to tell about his 
days as a bachelor officer at Randolph Field, when 
social calls were part of the drill. All officers were ex­
pected to remain in uniform to receive callers until 
2100 hours. About that hour one evening, he and sev­
eral friends, properly uniformed, heard a knock on the 
door. Thinking it was too late for a caller, he shouted 
(approximately), "Butter your butt and slide under the 
door." Naturally it was the base commander. 

Social calls were a postwar casualty, although they 
still were part of Army life when I served a very pleas-

Operations in the northem areas of Alaska and Canada be­
came routine for USAF aircrews and support people, and for 
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ant tour at West Point in the early 1950s. In those 
days, Army people seemed to take themselves less seri­
ously, but customs of the service more seriously, than 
we did in the Air Force. 

The lack of on-base housing, especially in the early 
postwar years, tended to separate Air Force families 
from military life. Often the husband became a com­
muter and his wife and children visited the base only 
on occasional trips to the commissary, hospital, or 
club. They knew less about the husband's work, about 
military customs and traditions, and military life than 
in earlier days when nearly everyone lived on base in a 
small, close-knit community. To generalize broadly, the 
corporate spirit of the Air Force became a profes­
sional/ social mix, where once military corporateness 
had been more a social/professional amalgam. 

The lack of on-base housing also worked another 
change. Military people became part of the local com­
munity, joining the PTA, churches, clubs, and other 
community activities. They were not aliens in a civilian 
society. Today, antimilitary feeling is far less prevalent 
around an Air Force base than it is in areas where the 
civilian population has little contact with the military. 
It can be added that with the return of several thousand 
Air Force, Navy, and Army pilots to civilian life and 
with the expansion of commercial and private aviation, 
the Air Force has lost some of the exotic character that 
also fostered exclusiveness in earlier days. 

In another quite different way, Air Force life in 
operational units-first SAC, then TAC, MAC, and to 
some extent ADC-came to resemble military life on 
a frontier post in the last century. Aircrews and support 
people were on either constant or frequent alert-an 
especially heavy burden on SAC people. It's doubtful 
that anyone (I include myself, since I never served in 
SAC) can appreciate the prolonged tension of those 
years of alert duty, never knowing, when the klaxon 
went off, whether it was for real or not. SAC also be-

( Continued on fallowing page) 

the men who operated these remote warning sites of the 
DEW Line, some of tlzem even north of the Arctic Circle. 
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gan to rotate units overseas as early as 1947 and con­
tinued this practice witil the range of its bombers made 
unit rotation no longer necessary. Constant TDY dis­
rupted family life and, combined with often substan­
dard housing, the hazards of military flying, and rela­
tively low pay, drove many people out of the service 
despite the Air Force's best efforts to improve condi­
tions for both the men and their families. 

SAC, with its requirement for instant readiness, set 
the pattern for the other combat commands in both 
training and management. Its training became the most 
realistic and demanding in military history. Practice 
missions were as close to the real thing as they could 
be made in peacetime. Probably for the first time in 
history, the combination of alert duty, overseas rota­
tion, exercises, operational readiness inspections, tran­
sition to new aircraft and tactics, the drive for spot 
promotions, and competition among SAC units re­
sulted in cases of combat fatigue in peacetime. 

Necessary, Accepted, Honored 

Despite the bardships of life in the operational units, 
people did stay on year after year, and there was public 
recognition of the sacrifices made by our airmen. They 
were a necessary accepted, and honored part of Amer­
ican society during the hottest days of the cold war. 

Those also were the days of military construction 
projects that staggered the imagination: the SAC bases 
in Morocco, the DEW Line radar sites in the far north, 
and construction of the ICBM sites-the greatest earth­
moving project of all time. 

The need for instant combat readiness, efficient 
management of very expensive equipment, and the 
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To meet limited-war 
challenges, TAC deJ1eloped 
Composite Air Strike 
Forces (CASFs), wliich could 
be tailored to suit any 
small-war threat. This typical 
force of the late 1950s is 
made up of F-100, F-101, 
B-66, and C-130 aircraft, with 
KB-50 tanker support. 

Tesponsibility that goes with vastly destructive nuclear 
weapons, brought about far-reaching changes in orga­
nizational and command arrangements. Support func­
tions were consolidated rather than decentralized at 
squadron level as they had once been. Standardization 
was a watchword, and the position of squadron com­
mander in most units became principally that of a 
scheduler of aircraft and crews. The number of com­
mand assignments, in the traditional sense of the word, 
decreased proportionately, and the potential for season­
ing a young officer by rotation through duties in squad­
ron supply, maintenance, me s, and so on, largely 
disappeared . It became an age of specialization. Broad­
ening experience was gained to a great extent vicari­
ously through professional schools, though Tactical 
Air Command's return to the self-contained squadron 
may make this less true for some Air Force people. 

The requirement for operational efficiency also tend­
ed to keep many Air Force people in the same com­
mand year .after year. To some indeterminable degree 
this "professionalism within a profession" encouraged 
compartmentalized thinking about the u es of aerospace 
power, though that never appeared to create a serious 
problem. In any event, the buildup of TAC and MAC 
forces after 1961 , and the concurrent reduction of ADC 
squadron and SAC bomber units as missile forces 
grew in size, has resulted. in a rather thorough shµffiing 
of Air Force people among the operational commands. 

As both total capital investment and unit value grew 
( the cost of a bomber has increased by at least 800 
percent since the end of World War II) the old man­
agement practices would no longer do. The Air Force 
became a pioneer in the use of computers to manage 
everything from supplies to maintenance schedules. It 
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/11 the early '60s, pessimists thought USAF wou ld become the 
"silent silo-sitters," but manned aircraft remain essential. 

innovated borrowed from busines and industry, and 
in turn contributed much to civilian management prac­
tices. The comptroll.er became as indispensable to a 
commander as wa his director of op rations. The Air 
Force grew more busine slike and in a sense more 
like business. But it has not made the mistake of look­
ing at itself a a business rather than as a unique pro­
fession an in trument of b0th national defense and 
international diplomacy. 

A Cosmopolitan Character 

With the growth of American commitments ince 
I 949, Air Force life took on a co mopolitan character 
that it had not known before. Prior to World War TI, 
"overseas meant the Philippines, Hawaii , Panama or 
Ala ka. Later it came to mean any of nearly 100 
countri where Air Force people were stationed. There 
is hardly an Air Force family lhal ha not bad at lea t 
one tour of duty in Europe or the Far Ea t. 

FinaUy the overcemralization of decision-making 
and the downgrading of miJjtary advice that were 
clrnracteri tic of the Mc 11mara era appear to have 
ended. Secretary of Defen e Melvin Laird ha strongly 
upported decentralization of management. By aJlow­

ing the 111.ilitary a voice in determining where pain­
fully deep cuts will be takeu, Mr. Laird has achieved 
the not inconsiderable feat of retaining the willing sup­
port of the military while reducing the defen e budget 
to a level that mo t military men believe to be risky, at 
best. 

With the pa sage of. time, the Air Force as a whole 
has attained the maturity of outlook the responsible 
professionalism shown by its early leaders-a. profe -
sionalism that befits the principal custodians of the na• 
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tion great sl aggregate of military power. Gone is 
ome of the fire and early, unbridled enthusia m that 

wer imp rtant ingredients in creating the w.orld' mo t 
powerful military force out of the shambles that fol­
lowed World War IL Gone are some of the amenities 
that made military life pecuUarly attractive. Gone is 
the exclusivene s of the long-ago airmen who fired the 
imagination of an earlier generation. But who would 
ay that the judgment experience and taying power 

of the professional i a le ser a ·et to th country than 
the faith and visions of the pioneer? 

Tn September 1970, the Air Force along with other 
military ervic , faces another period of uncertainly. 
While the US ha been preoccupied by Vietnam the 
wide margin of trategic nuclear superiority we held in 
the mid-l 960s has b en allowed to lip away. As 
the value of the U trategic deterrent jn any situation 
except a direct attack on the United State has shrunk, 
the USSR becomes increa ingly aggres ive in the Mid­
dle East the Mediterranean, and North Africa. 

oncurrently domestic problems of cri is proportion 
have diverted publ ic attention from the growing Soviet 
and Red hinese threats and 1·e ources from the de­
fen e area. This situatjon has grown more eriou , ince 
heavy Soviet inve: tment in research and development 
threatens to give USSR technological uperiority with­
in the next few year . The whole of this i exacerbated 
by antimilitary sentiment that springs largely from the 
frustrations of the long and unpopular war in Vietnam. 

Unanswered Question 

Several questions that bear on the future of the 
Air Force cannot be answered now. What will be the 
impact of the Fitzhugh Committee report on organiza­
tion of the Department of Defense, and on Air Force 
relation hip to the other services? Will the · lrategic 
Arms Limitation Talks bring about a neutralization of 
the strategic nuclear forces of both side ? If o, will 
that erve as a further timulus to Soviet expan ion, 
backed by conventional forces, or pro eouted by Com­
munist proxies? How much further wm US defense 
budgets be cut? Will there be enough military reeources 
available to fulfill our international commitments? If 
not, must we look forward to a gradual decline of US 
influence and to abrogation of our position as a uper­
power, with all that implies for the economic, political 
and cultural future of thi nation? 

And fi nally what is to be the position of the Ai.t 
Force in the American political/social structure? Will 
it be regarded a a necessary evil--or as an es ential 
good? This question i much in the minds of Ameri­
can airmen who have held an hono.red position in a 
ociety that beHeved its ecure and prosperous condi­

tion wa. largely attributable to tbe power and readiness 
of it aerospace forces and to the dedication of its 
military men and women. 

One th ing at least, i certain. Tl1e Air Force of 
1970 tands at a level of profes ional competence un­
equaled in it hi tory. The members of this Associa­
tion who have supported the Air Force through good 
times and bad for nearly a quarter of a ceotuxy, can 
look back witJ1 pxide and satisfaction on their part in 
building tbe aerospace power of the United States Air 
Force.-END 
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USAF-THE MOMENTOUS QUARTER CENTURY 

Organizational Evolution 
BY THOMAS A. STURM 

Chief, General History Branch, Office of Air Force History 

IT IS commonly recorded that a group of young Army 
Air Forces staff officer in the wao_ing months of 
World War 11, conceived a brilHant postwar AAF 

reorganization plan wl1ich, when implemented a borl 
time after the war's end establi hed the tructural base 
from which today's thrice-larger and incomparably 
more lethal United States Air Force still operates. 

'Though it did not happeu exactly tllat way the 
legend i e sentially true. What began a the " interim" 
postwar air force organization proved sturdy enough 
to weather twenty-five years of constant storm with 
scarcely a tremor. ft happened tbis way becau e the 
founders grafted the feeble trimmings off the mighty 
wartime force to a deeply rooted doctrinal tock. 

Thu it would seem the organizational introduction 
(which this essay is to serve) to this twenty-five-year 
examination of Air Force challenges and deeds can 
be compressed into one sentence: The Air Force re­
structured after the war, the new form survived every 
crisis, and the Air Force de pite its vast growth in 
size and power and awesomely more complex duties, 
bows much the same face to tbc world a it did a quar­

ter century ago. 
In other words, SAC remains SAC, as do TAC, 

ADC USAFE, and PACAF. Jf the only alternative at 
tbis point to allay misconceptions that can spring from 
such oyersimplification ( viz. Air Poree organizational 
planners are omni cient) were to recite the hundreds 
of organizational readju tments and name changes that 
have taken place within the Air Force during these 
years this indeed would be a good place to stop and 
get on with more interesting things. But that i not nec­
essary. The postwar Air Force combat 0rganization 
came into the world nearly full-grown, and matured in 
Jess than live years. How this happened can be related 
hopefully without wading too deeply into a quagmire 
of organizational bookkeeping. 

The Seventy-Group Prngram 

Air Staff consideration of the postwar Air Force be-
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gan in l943. A War Department est imate in July of 
that year et the interim forces" rcqufrcd immediately 
after the war at twenty-eight rmy division and I 05 
air groups. Using this latter figure, the Air Staff pro­
duced the IPW AF ( Initial Postwar Air Force: Pre­
liminary tudy) Plan in February 1944. EighLy-seven 
of the groups were bomber and lighter escort, eleven 
troop carder and three reconnai , ancc. The remaining 
four were tactical fighter 0r interceplor. The di tribu­
tion left no question as to where that staff proposed 
to concentrate postwar airpower. 

Anticipating the possibility of the creation of an in­
ternational a.ir force within three years after the war, 
and as uming that the American air force would join 
it, staff planners ne l prepared PWAF No. 2 in July 
1944. This recommended seventy-five groups with 
missions unspecified. The plan wa trictly a fallback 
position paper de igned for a situati n that few be­
lieved would come to pass. The 1 OS-group program 
remained the primary objective. 

In the fall of 1944, with the end of war in Europe in 
ight, Gen. George C. Marshall gave his personal at­

tention to postwar reorganization. He promptly decreed 
that the nation could not afford the cost of forces thus 
far proposed. Accordingly, Air Staff planners in May 
1945 trimmed the 105-group IPWAF down to a 
seventy-eigbt-group "Interim Air Force Plan." Post­
war air would build to seventy-eight groups and operate 
at this level until an international force came into ex­
istence, and then reduce to the seventy-five groups 
called for in PWAF No. 2. If the international force 
failed to materialize, the permanent Air Force would 
remain at seventy-eight group . Manning proposals were 
638,286 for the seventy-eight groups, 485,000 for the 
seventy-five. 

At Japan' urrender in August 1945 Lhe Air Staff. 
showing the beginning of political wisdom had begun 
to merge its two plans into a single more easily com­
prehended one. The result still mysterious in precise 
origin, was the famous seventy-group 400 000-man 
program adopted on August 29, 1945. Though never 
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attained, and finally rendered academic by the war in 
Korea in 1950, it remained a solid goal for the nation's 
airmen for five lean years. 

The March 1946 Reorganization 

The seventy-group program specified that the post­
war Air Force would consist of twenty-on~ very heavy 
and five light bomber groups, twenty-two figbter 
three aH-wcather interceptor ten troop carrier and 
nine reconnaissance and weather groi1ps. The Air Staff 
now had to devise an organization that ensured the 
most efficient and effective command of these forces. 

In December 1945, an ad hoc committee was formed 
to consider all earlier proposals on the . ubject and make 
final recommendations. Gen. Carl "Tooey" Spaatz (soon 
to take Air Force command from Gen. H. H. Arnold) 
accepted the committee's report on January 2, 1946. 
The AAF would consolidate its forces into four corps 
-one strategic, one tactical, and two geographic air 
defense-under a Headquarters Combat Command. 

Odd as it appears in retrospect the January 1946 
plan was well suited to the time . The seventy-group 
force was a promise, nothing more. Meanwhile, the 
wrecking job that passed as demobilization had already 
cut the Air Force from two and a quarter million men 
to 700,000, and half of these would leave in the next 
year. Until the Air Force rebuilt, why not consolidate 
all combat forces in one command? Then, at least, if 
new trouble arose, the commander responsible would 
possess all combat aircraft available to confront it. 

However, again for reasons not documented, the 
Air Force at the last moment chose a different course. 
Some say that simply because Gen. Dwight D. Eisen­
hower (who had replaced General Marshall as War 
Department Chief of Staff) urged it, the Air Force 
agreed to establish a Tactical Air Command as a sep­
arate major organization. 
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One thing is certain: If Eisenhower wanted it that 
way tbe Air Force would have been loathe to oppose 
him. His advocacy of a separate Air Force and belief 
that all postwar War Department planning shot1ld lead 
easily to separation assured him a friendly Air Force 
reception on whatever wishes he may Jrnve had. 

In any event, by the end ·of January 1946, a new Air 
Force organization plan had been written which called 
for three combat commands instead of one. The reor­
ganization, placed in effect on March 21, created the 
Strategic Tactical, and Air Defense Commands. SAC 
got most of the forces-fighter as well as bomber-and 
TAC got the rest. AD received the promise of forces 
under the seventy~group buildup. There was no threat 
of air attack on the United States as yet, so why 
worry? 

A Time of Achievement 

Looking back on the period of late 1945 to early 
1946 some twenty years later, Air Force Gen. Earle E. 
Partridge remembered it a a "period of transition 
that wa extremely difficult. ' Witl1 manning at a 
low point, the location and condition of many resources 
still unknown, communications disrupted and the Air 
Staff small and inexperienced it wa very hard. he 
said, to .identify the problems inherent in g tting the 
air arm back on a sound footing and in solving them." 
He felt at the time and still dld that it was ' a period 
of great accomplishment for all concerned. 

And indeed it was. Air Staff planner failed to 
achieve both their original force and organization pro­
po als. 1n tead of a I OS-group obj ctive, they emerged 
with seve.nty; and, instead o.f one combat command they 
got three. In the proces however, the Air Force kept 
its cnu e fo r equality alive and fostered at a crncial 
time. With presidential approval in principle of the 

(Continued on following page) 
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seventy-group force in Air Force hands, Lhe War De­
partment could not have con idered r versing the policy 
of Generals Marshall and Eisenhower that Air Staff 
and General Staff would remain equals in practice un­
til they became so by law. Unincation would have come 
to pass eventua!Jy there is no doubt, but the irritant 
presence 0f an illega l separate ervice certainly hastened 
the process. 

As for the l 946 reorganization, it reflected by 
de ignation and miss ion assignment th ir Force's 
prewar and war-proved doctrine on the prop ·r •mploy­
ment of airpowcr. In the war one type o( aircrafl 
oftentime p rformed missions for which it wa. not 
designed when the proper ones either were not avail­
able or i11 too mall numbers to handle the ta k alone. 
Since much the same condition existed in the postwar 
force-too many big jobs for the aircraft on hand­
the Air Staff decision to recommend a single combat 
command was the right one. The creation of three, on 
the other hand, violated only logic, not basic principle. 

Despite its outlandish apportionment of forces, the 
March 1946 reorganization, as all good organizations 
should, focused attention where it belonged-on the 
missions. 

Pooling the Forces 

It was clear by the spring of 194 7 that the seventy­
group program was in trouble. The Air Force had iden­
tified and activated the units that would comprise the 
force, but fifteen remained paper outfits. Of the remain­
ing fifty-five, only thirty-six could claim any degree of 
readiness. None operated at wartime standards. This 
situation generally prevailed until December 1948, 
when the 1950 budget decreed that the goal would no 
longer be seventy groups, but forty-eight. 

Meanwhile, the absurdity of assigning commanders 
a mission without the forces to carry it out had become 
clear. The Air Defense Command, created under Lt. 
Gen. George E. Stratemeyer, with headquarters at 
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Mitchel AFB, N.Y., was formed initially from the war­
time First and Fourth Air Forces. Later, in 1946, it re­
ceived four more such units , which were staffed as men 
became available. Unlike their counterparts in SAC, 
TAC, and ADC, the six ADC air forces were organized 
along geographical lines. That is , each encompassed a 
quota of states within which the commander wa • re­
sponsible not only for air defen e but Air Re erve and 
a host of other Jes er but important, Air Force house­
keeping ta k . From their historic , one gets the im­
pre sion Lbat commanding them was a miserable 

• ass ignment. the sort of character-building experience 
that prepared one to handle anything thereafter. 

Air Force Headquarters' problem with ADC was 
that General Stratemeyer and his particularly capable 
operations and plans officers refused to sit quietly on 
their air defense mission. They remembered Pearl Har­
bor and what happened to the careers of the officers 
entrusted with Hawaii's defense. They also took seri­
ously the public warnings by General Arnold and other 

Never fl.own in combat, 
blll the mainstay of the 
Air Force's deterrent 
during the early 1950s, 
was the Convair B-36. The 
pusher-prop, nuclear­
armed bomber helped keep 
th e peace during an 
era when the Air Force 
was establishing itself as 
the nation's first line 
of defense against 
aggression by a truculent 
Soviet Union. 

top civilian and military leaders that America was wide 
open at the top (via Alaska and northeast Canada) 
to air attack. They believed that, if these avenues for 
air strike were not closed by radar, interceptor air­
craft, and antiaircraft artillery, America-along with 
SAC's Jong-range nuclear bomber force-might be 
destroyed before it could mount a counteroffensive. 

Throughout the years 1946 and 194 7, the ADC staff 
inundated their Washington brethren with designs 
for air defense systems that sometimes exceeded thL: 
entire capacity of the worldwide Air Force as it then 
existed. On one occasion in 194 7, General Spaatz 
practically ordered Stratemeyer to desist, at least until 
after unification when the exhausted Air Staff might 
muster energy to probe what ADC obviously regarded 
as a problem. 

But it did no good. Within a week or so the Mitchel 
Field staff suggested that, since the Air Staff could not 
see a way to assign the ADC air force commanders 
forces of their own, it at least empower them, dur-
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ing threat of air attack, to seize command of all other 
forces in their areas, regardless of other command or 
service objections. So it went. ADC prodded, the 
Air Staff tried to duck, but ADC refused to play the 
fall guy. 

Perhaps it was a tempest in a teapot. As long as 
America held sole possession of atom bombs, the So­
viet Union, now identified as the enemy, would not 
dare to attack. So why, with resources already dear, 
should TAC, SAC, and the overseas commands be 
robbed of fighters, and radar stations built and manned, 
to create a system which, by the time it was needed, 
would be obsolete? 

ADC, and some on the Air Staff, had an answer to 
that argument, too. An air defense system, as the 
Battle of Britain and America's own limited overseas 
experience proved, takes time to install and perfect. 
And men do not learn the art of radar-controlled inter­
cept overnight. To guard the nation against surprise 

1 
air attack would require hundreds of radar stations, 

The R epublic F-84 
Thunderjet, first produc­

tion-line jet fighter equipped 
for midair refueling and 

first USAF fighter 
designed for nuclear weap­

ons, was a workh orse 
during the Korean War. 

That conflict reversal 
the defense funding policies, 

which had made it 
nearly impossible during 

the early post-World 
War II years to organize 

an Air Force at all. 

netted together by a gradually ascending series of com­
bat control centers culminating in the Pentagon, per­
haps even in the basement of the White House. 
Russia, with its copy of the B-29, was building a 
heavy bomber force. We also knew the Soviets were 
attempting to plit the atom. WJ1ile it would be 1952, 
perhaps even 1954 before they translated these activi­
ties into a long-range nuclear bomber force, it would 
take the Air Force that l011g to install even the begin­
nings o.f a radar aircraft warning and control net and 
provide it with the weapons for blunting an attack. 

Easing ADC's Predicament 

True to his promise, General Spaatz, with unifica­
tion an accomplished fact, directed the Air Staff to 
do what it could to ease the ADC predicament. First 
result was a propo al to Secretary of Defense James 
Forrestal for a national radat warning and control net. 
In late 1947, the Air Staff considered the creation of 
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a new major command to handle the Air Reserves, free­
ing ADC headquarters and air forces for air defense. 
But the radar net proposal bogged down in the Bureau 
of the Budget, and the 1950 budget reductions killed 
all hope of acquiring all-weather fighter groups prom­
ised ADC under the seventy-group program. It was 
time to reexamine the 1 946 established force priorities 
to see if they remained valid. 

Gen. William M. Momyer, then a colonel and plans 
chief of TAC, started the ball rolling with the observa­
tion that TAC would not fight in an atomic war under 
war plans of that day except as a last-ditch measure 
when all eJse failed. Therefore, it appeared superfluous 
to continue to reserve TAC fight~r squadron solely 
for battle that might never come, e pecially since the 
nation so badly needed fighter-interceptors. He proposed 
that TAC fighters be cross-trained for both tactical and 
air defense missions. He also wondered about SAC's 
fighter-escort groups. It did not seem they could keep 
up on intercontinental missions. Maj. Gen. Gordon 

P. Saville, generally regarded as the Air Force's most 
experienced air defense expert and then heading the 
Air Staff's air defense division, agreed: Cross-train 
TAC fighters and steal three fighter groups from SAC 
for retraining in air defense. 

In October 1948, President Harry Truman, in what 
proved a valiant but futile effort to substitute Reserve 
bulk for active-force muscle, directed the services to 
place greater emphasis on organizing and training the 
Reserves. This triggered the Air Force December 1, 
1948, reorganization which created ontinentaL Air 
Command. Air Defense and Tactical Air Commands 
became "operational headquarter " in the new align­
ment, with General Saville commanding ADC and 
Maj. Gen. Robert M. Lee in charge of TAC. On line 
with tl1e area air forces, they reported di rectly to Gen­
eral Stratemeyer, who moved up to take co,mmand o.f 
ConAC. 

Fighter forces (including those transferred from SAC 
(Continued on page 63) 
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You needed 
all the advantages of containers, plus one. 

They had to fly. 

We came up with 
the 747 flying safe deposit box system: 

Ai1· cargo, pound for pound, 
is the most valuable and fragile 
kind of cargo. It needs more 
protection. 

Today, it has it. · 
The Pan Am 747 flying safe 

deposit box system. 
Inside a flying safe deposit 

box, cargo is safe from 
pilferage, bad weather and 
handling accidents. 

In fact, you can have one 

to pack yourself. And we can 
arrange for pick-up and 
delivery both here and abroad. 

Every Pan Am 747 carries 
14 flying safe deposit boxes. 
And each can carry up to 
2600 lbs. 

We send this vast, safe 
cargo capability to more 
markets, more frequently 
than anyone else. 

Today, you can ship with 

our flying safe deposit boxes 
to London, Paris, Frankfurt, 
San Juan, Barcelona, Lisbon, 
Amsterdam, Brussels, Rome, 
Honolulu, Tokyo and 
Hong Kong. 

The Pan Am flying safe 
deposit box system can do 
the job for your mail, courier 
material, personal effects 
or sensitive components. 

Just call us. 



A /though air defe11se-a/011g with 
tactical air-lras taken a 

back seat to strategic offensive 
forces during most of the 

past quarter century, there has been 
n series of weapon systems in 

r/1e inventory desi1J11ed for tire 
interceptor mission. The Lockheed 

F-94 Stt1rfire, packing 
twenty-four rocket.r, was r11110 11r? 

the first all-weather jet inrerceptor.1·. 

to ConAC in accordance with Momyer's and Saville's 
recommendation ) remained assigned to the area air 
forces with ADC and TAC in charge of their combat 
training and employment in emergencies. Some fighter 
groups trained solely in air defense, tbe rest cross­
trained in both missions. Publicly the Air Force an­
nounced the change as one that freed area air forces to 
give mo.i:e time to trengtbeniog the Air Reserves, in 
compliance with the President's wishes. Gen. Hoyt S. 
Vandenberg, now Air Force Chief of Staff, wrote his 
major commanders that the reorganization became nec­
essary because of reduction in strength and the economy 
program-that it enabled the Air Force to do more 
with fewer men and planes. 

Actually, the December 1948 reorganization was a 
• return to the idea of the Air Staff in it early t 946 

proposal-to make multiuse of air forces as long as 
they remained in too short supply. lt has been said 
that the ConAC reorganization reduced tactical and 
interceptor military avi.a-tion in stature-dropped them 
from major to subordinate command level. It indeed 
deprived TAC of some fighter forces, but for reasons 
wl1ich TAC officers .like Momyer not only agreed with 
but implanted. For ADC, it was a great step forward. 

I 
. In order of priority strategic air remained first, and 
air defense now moved up to second place. 

An Air Force in Trouble 

The ConAC organization had a flaw that General 
Stratemeyer and the Air Staff perceived from the 
start but p.lanned to overcome through good leader­
ship. Tbis was the assignment of combat forces to one 
commander (area air force) and the investment of op­
erational control of them in another (ADC and TAC) . 
Stratemeyer hoped to conduct his ConAC headquar­
ters as a "balance wheel between training and combat 
operation requirements," thereby serving as a sort of 
psychiatrL<;t to his slightly schizophrenic organization. 
All hands gave it the best try possible, but there was no 
time to see if it would work. 

In April 1949 Gen. E11nis C. Whitehead, Far East 
Air Forces commander swapped jobs with Stratemeyer 
and took an immediate distrust of the ConAC strnc­
LUre. The changes he initiated eventually resulted in 
the elimination of ADC headquarters. This did Jlot en­
tail much reshuffling. Whereas the TAC headq_uarters 
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at Langley AFB, Va., had retained an adequate staft 
which operated with relative independence the ADC 
staff-collocated at Mitchel with ConAC s-never had 
a chance to fully form. Whitehead felt that the struc­
ture divided command, and his wartime experience had 
been that you could not win wars that way. With this 
change, he negated U1e rationale of the December 
1948 reorganizati.on, making further revision of air 
defense organization inevitable. 

By late J 949, two Air Defense Force "operational" 
headquarters had formed and, under them, air divi­
sions. They, not the area air forces, as umed the air 
defense mission. Eventually they took foll command 
of the forces. In other words, General Whitehead bad 
not turned the clock back completely on air defense 
.organization. He simply left himself more major mis­
sions than one man could handle. He soon submitted 
a proposal to solve that. 

The December 1948 reorganization brought a sav­
ings of only 2,000 men. To acquire the J 5 000 addi­
tional men that SAC required io 1949 to man its 
gradually rebuilding b0mber force, tbe Air Force in 
that year greatly reduced Far East Air Forces. As 
events soon proved, it was the wrong time. However, 
the forty-eight-group restriction still prevailed .in the 
fall of 1949 and it appeared from the budget discus­
sions that the Air Force would be lucky to keep that 
number. 

On September 23 , 1949, President Trnman publicly 
confirmed that the Soviet Union had exploded an atomic 
device in late August The enemy had the bomb. As 
would happen again eight years later when the Rus­
sians put the fir t man-made earth satellite in orbit, 
the government cautioned against undue alarm. One 
bomb does not a long-range nuclear bomber force 
make. The Pentagon dutifully complied, but worried 
task forces began working round the clock. On Sep­
tember 30 the top officers of the Air Staff agreed 
that planning timetables had to be advanced one to 
three years and they directed that the entire Air 
Force program be updated for resubmission t0 the 
Joint Chief . Our actions shall be based 011 sound and 
calm judgments, Secretary of the Air Force Stuart 
Symington promised adding, "But we shall not mistake 
inaction for calmness." There was no doubt in anyone's 
mjnd ; the United States Air Force was under the gun. 

(Continued on following page) 
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The government, in the nine months following the 
Russian A-test foliowed its owu advice, "calmly" 
reducing the Air Force by anotl1er 7,000 men. Warning 
publicly that time had run out, and that the nation bad 
to rebuild its defenses not continue to pull them down 
top Air Force leaders took every action possible to 
accelerate preparations for nuclear war. Gen. Muir S. 
Fairchild, the Air Force's No. 2 officer, directed the 
Afr Staff to advance priority for men and weapons for 
air defense to one coequal (within practical limits) with 
that of the atomic retaliatory force. General Vanden­
berg, meanwhile, set the Air Force Scientific Advisory 
Board and the Air University to work on devising a 
means whereby the Air Force might more quickly trans­
late ideas on new weapons into operational systems. 
Their recommendations corrected the one serious de­
fect in Air Force orgaoil.allu11 in January 1950, when 
the overloaded Air Materiel Command turned this re­
sponsibility over to a new Air Force Research and 
Development Command. (Today, of course, AMC has 
become the Air Force Logistics Command, while 
ARDC now is the Air Force Systems Command.) 

One Mission, One Command 

Reassured by the events of September 1949- June 
1950 that the decision he made, upon taking ConAC 
command, that air defense was his first concern and that 
he should personally command it, General Whitehead 
proposed to Washington that he keep tactical air as 
well but be relieved of tbe Air Reserve mission. In late 
1949 General Faircllild agreed and instructed the Air 
Staff to again consider the establishment of an Air Re­
serve Command. Before anything real came of it, the 
North Koreans attacked and the Air Force plunged into 
three years of tactical air warfare. 

The Air Force now knew that its initially proposed 
postwar plans were correct, that as in Wo.rJd War 11 
it still had three mis ions of equal priority, and that 
each required the best in men and equipment and the 
most effective organization pos ible. The organizational 
accommodations the Air Force made to the Army and . 
tbe budget had been necessary but wi:0ng. Men cannot 
perform missions witbout fai.:ces , or prepare for one 
kind of war and fight another-not without mortal 
danger to themselves and their country. 
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Brought into tlie operational 
inFentory during the 
1950s, the North American 
F-100 Supersabre has played an 
important role in tlie 
Tactical Air Command. It has 
been extensively used 
in Southeast Asia where, 
despite its age, it has acquitted 
itself well as a close-support 
aircraft. 

Before the Korean War force buildup reached any 
gre;:it size, the Air Force acted to sweep the cobwebs 
from its air defense and tactical air organizational 
mechanism . On September 20, 1950, TAC reassumed 
command of the forces assigned that mission, from 
ConAC's area air forces. On December 1, 1950, it 
broke free of ConAC entirely to report directly once 
again to the Commanding General United States Air 
Force. There was no need to move TAC headquarter~ 
from Langley. That had always been the eight place--­
next door to the Army forces with whom it went into 
battle. 

General Whitehead moved himself and most of his 
Mitchel staff to Ent AFB Colo., and on January J 
1951, reactivated ADC as a major command. Thi 
time it bad but one mission: air defense. The Air Re­
serve and geographical jobs stayed back at Mitchel 
with ConAC which later moved to Kobins AFB, Gu., 
and took the new name Air Force Reserve. 

And that, for all real pw·poses, is the Air Force orga­
nization story of these past twenty-five years. ADC re­
linquished direct command of forces during air attack 
to the Continental Air Defense Command (CONAD) 
in l 954 then to the North American Air Defense Com­
mand (NORAD) in 1957. Command of TAC forces, 
under certain circum tances, passed to Strike Command 
in 1961. However the creation of the joint commands 
did not alter the organization of the tactical air or air 
defense forces, as set in late 1950 and early 1951. It 
merely confirmed the flexibility and solidarity of the 
basic Air Force structure.-END 

Thomas A. Sturm holds B.A. and M.A. degrees in history 
from the University of Puget Sound, and has done further 
graduate work at Michigan State University. From 1951-
57, he was Director of Comma11d History at Air Defense 
Command and m Continental Air Defense Command 
H eadquarters. After a five-yeat . ti11t in the academic world, 
Mr. Sturm again joined the Air Force History Program, 
and is now Chief of the General History Branch, Office 
of Air Force History, at Hq. USAF. 
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FROM AN ORIGINAl. PAINTING- FOR CHANDLER EVANS 

MAIN FUEL CONTROL by Chandler Evans 

MC-33 Main Fuel Control 

Teledyne Ryan Aeronautical's new supersonic Firebee II 
is an unmanned aerial jet target produced for the 
U. S. Navy and the Air Force. The 1,000 m.p.h. remote 
control target is powered by a Teledyne CAE YJ69-T-406 
engine equipped with a main fuel control engineered and 
precision-produced by Chandler Evans. 

This CECO product on the Firebee II joins a distinguished 
line of pumps, main fuel controls, afterburner 
controls and other aerospace components in an array of 
important military aircraft as well as many of the 
latest missiles and commercial aircraft. 

Chandler Evans is pleased to be "known by the company its 
products keep" and by the records those products establish. 

GAS TURBINE CONTROLS/PUMPS • AIRCRAFT/MISSILE CONTROLS, VALVES AND ACTUATORS 



Wa,it a spacebo,·ne 
200~000-bit me1no1·y syste,,i 

that co,,ld ope,·ate 011 tl1e powe,· of a flaslilightP 

Honeywell's the li,ik. 
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tiny, new Honeywell memory element, 
nil plated MINiwire: makes it possible. 

It combines with mediuni~:scale-inte~ 

grated-circuit electronics to . produce a 
memory system just half the size of a 
typical ferrite core system. 

A 200,000-bit data processing system 
comes in a 120-cu.-inch package. Weighs 
just 4.5 pounds. 

It operates on I/8th the power (18 
watts). It's four times faster (reads in 300 
nanoseconds). 

It's more reliable (768 magnetic 
components instead of 196,000). 

It offers non-destructive readout and 
random access in a non-volatile system. 

New Honeywell 2-mil plated MINI­
wire gives designers a whole new, faster, 
smaller, more reliable world to work in. 
For deep space to ground­
based applications. 

But plated MINI­
wire is just one of many 
Honey well developments 
that link man and the tech­
nology that surrounds 
him. 

There will be more. 
Because at Honeywell we 
have but one goal in mind: 
to help make man more 
effective, whatever his 
miss.~on may be. 
"Trademll't\. 

Honeywell 

Honeywell Inc .. Minneapolis. Minnesota 55408 



We built this monster 
to challenge our engines 

with hurricane-force crosswinds. And tail winds. 

Then we throw ice and sand in them. 

We go out of our way 
to make trouble down here ... 

so that trouble won't happen up there. 

AIRCRAFT ENGINE GROUP GENERAL f/j ELECTRt~ 



ew LORAN-aided weapons delivery system 
• rce's F-4. 

Gyroscope ... and developed by Sperry 
r ahead of competitive systems. 

4's present inertial navigation 
cost retrofit. 



"B-17s in Battle" ("Retirement Party for Old Thunderbird"), by Keith Fer, 

l JSAF-From V-E Day to Vietnan 

The Jugs and Mus tangs did their thing 
Above the Forts en masse below 
Which through day skies made da rk by flak 
Fought to the target and then back. 

And by departing from the mold 
Which shaped the early strategy, 
A tested Ai r Force came of age 
And claimed its place at center stage. 

An Air Force 
Art Port/ olio 

Colonel ClellunJ, u (ti;hler pilot and 
former USAF Academy historian, recently 
moved from the Office of the Air Force 
Secretary to a billet in Europe. Three 
of his poems appeared in our May '70 issue. 
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"Ploesti, August l, 1943" 

("Operation Soapsuds"Ji by Nixon Galloway. 

BY LT. COL. DON CLELLAND, USAF 

Paintings courtesy of the Air Force Art Collection 

Since that brave time, decades ago, 
Does what we've done meet all the tests? 
Has doing what we think we must 
Resulted in the people's trust? 

Beset by pressures from without 
We can look back on storm-fi!!ed years, 
A od say wi th !>lmp!e honesty, 
"What we have done is there to see." 



"Foul Weather-Tempelho/, Berli11," by Herb Mott. 

First came the proudness of Berlin, 
Its prayerful thousands grouped in thanks. 
Few quarreled with performance there 
For in those problems all could share. 

hen came the names, unknown before -
~ alu and Seoul and Takushan, 

he Sanh, Ashau, Hanoi, Haiphong -
estrained performance read quite wrong. 

or even overconfidence, 
~ nd claims too great to be fulfilled, 
Should not obscure the glorious hours 
Of shackled but still vital powers. 

Nor should they blur decisiveness 
Of awesome military strength -
An untapped capability 
That still must keep our nation free . 

"F-4C La11di11g al Khe Sa11h, Vietnam," by George Akimoto. 

"Twe11ty-Four-Hour Alert i11 Japan," by Louis Gla11iman . 





Hiding things 
is our game, too. 

But it's a lot more than simple sleight-of-hand. We hide aircraft. 

Providing sophisticated deception systems to meet complex 
ECM requirements calls for a special blend of skills, and you'll 
find them at Raytheon. We have been playing this game success­
fully for 15 years. 

We continually develop new concepts to provide the most 
effective airborne countermeasures, and we have the technical 
management, design capability, and production know-how to 
convert these ideas into systems. Our reputation is based on a 
record of outstanding performance. We are ready to handle your 
major program requirem ents from beginning to end . 

Let us tell you more about our ECM capab i lities. Please contact 
Marketing Manager, Rayth eon Company, Electromagnetic 
Systems Division, Goleta, California 93107. ": .i, 
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USAF-THE MOMENTOUS QUARTER CENTURY 

Mastering Technology 
BY EDGAR E. ULSAMER 
Associate Editor, AIR FORCE Magazine 

THE Ajr Force has been dependent on technology 
ever since that major technical breakthrough-the 
inveuti.on of the airplane- mad military airpower 

pos iblc. ln this regard tbe Air orce 'which prnng 
from the loins of the Army is much more akin to tl1e 
Navy-the other military service whose operating mis­
sion and mobility requirement dictate full reliance on 
technology,' according to Maj. Gen. F. M. Rogers 
AFS 's outgoing Deputy Chief of Staff for Develop­
ment Plans. 

But Lhfa intimate rclati Jll~hif:I Im:-. fluclualell, and pre-
umably will continue to fluctuate, in one principal 

area: Sometimes technology lead, concepts and doc­
trine, and at other times the reservoir of technological 
opt ions permits doctrine to set the pace. 

The most frequently obtaining condj1ioo however i 
somewhere in between, where the distinction between 
who is leading whom is blurred. This Air Force/ 
technology ''togetherness" is accented further by the 
fact that the . cope and nature of the technological 

Gen. II. H. Amold, 
Chief of the Army Air 

Forces during World 
War 11, was instrumental 

in shaping the Air 
Force's basic policies 

,·,mcemi11g research and 
development. He set up 

the AAF Scientific 
"Advisory Group (fore­

mnner of the USAF 
Scientific Advisory 

Board) i11 1944. 
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reservoir available at any one time are largely deter­
mined by the quantity and quality of the research and 
dcvclopm nt effort launched and carried out over the 
preceding four to fourteen years. 

It follow ·, of course that while the Ai.r Force owes 
its exi tence to technology, technology would not be 
what and where it is today without the Air Forces in­
novative exploitation management and relentless push­
ing again t the tate of the art. This impact is felt across 
the technological pectrum, from basic research to mao­
ufactunng techniques and systems' life and mainte­
nance. 

The past twenty-five years, in the view of the out­
going Commander of the Air Force Systems Command 
Gen. James Ferguson, and in the view of other USAF 
leaders interviewed by AF / SD were "characterized by 
the extremely rapid unfolding of technology ... with 
at times traumatic impact on ·trategy and frequently 
obsoleting weapon systems which had barely reached a 
na cent . tate. ' 

Dr. Theodore l'OII 

Kdrnuin, an outstanding 
aerodynamicist, headed 
the AAF Scientific 
Advisory Board and 
directed the pioneering 
and prophetic study of 
the technological lessons 
of World War II, 
entitled Toward New 
Horizons. Its impact is 
still being felt by the 
Air Force today. 
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While this examination of the interfaces between 
technology and aerospace p0wer is arbitrarily confined 
to the past quarter century this period, by coincidence, 
may .well be seen as precisely delineated in an historic 
sense. It begins with the US attainment of broad and 
undi pu_ted technological uperiority and ends at this 
time with the US relinquishing this lead because of 
political, economic, sociological, and psychological 
pressures. 

General Arnol<l Mobilizes US Technology 

In terms of US aerospace power, the era of methodi­
cal management of its scientific and technical resources 
and development planning, mo t Air Poree technology 
leaders agree began in the waning days of World War 
ll. While the war catalyzed development of nuclear 
power, radar, strategic missiles, and the jet engine, 
World War II was fought by the US predominantly in 
terms of quantity-that is, the country's ability to out­
produce the adversary while at the same time laying 
waste his production base. 

For the mo t part, the technological content of the 
weapon systems was the product, at least in terms of 
earlier advanced research, of other nations. These ideas 
and techniques from abroad included (in the case of 
aircraft): retractable landing gears, controllable-pitch. 
propeller , and monocoque construction. These were 
capably mass-produced by US industry. 

But the advent of the missile the jet engine, and the 
atomic bomb signaled to the more thoughtful managers 
of the national technological resources the need for a 
new look in basic as well as applied research. Foremost 
am0ng this group was the Chief of the Army Air 
Forces, Gen. H. H. Arnold, whom AFSC's Deputy Di­
rector of Laboratories, P. R. Murray, described to this 
reporter as "that rare combination of visionary and 
two-fisted pragmatist, a man who could fight the war 
with one hand while plotting the nation s long-term 
technological future with the other." 
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Convinced that a new era in the relationship with 
technology was dawning in the fall of 1944 General 
Arnold set UJ? an organization of scientific advisers ( the 
AAF Scientific Aclvisory Group) , under the direction 
of the brilliant aerodynamici t Dr. Theodore van 
Karman, with the specific in truction to "forget the 
past [and] think ahead twenty years in such terms as 
supe.rsoni.c aircraft, pilotless aircraft, and other ad­
vanced concepts. ' 

The group, forerunner of the present Air Force Sci­
entific Advisory Board was also given the dual task o( 
surveying the scientific and technological accomplish­
ment of tbe Allied and Axi powers, and extrapolating 
from them long-term development potentials. The find­
ings of this survey were published in August 1945 
under the title of Where We Swnd, and the recom­
mendations, in December of that year, titled Toward 
New Horizans. Significantly, the introductory volume 
bore the title Science: The Key to Air Supremacy. 
These efforts not only affect Air Force-sponsored tech­
nology efforts to this day but eventually resulted in 
the creation of vital test and laboratory facilities still 
in use. 
, The studies also provided the impetus for the devel­
opment and management methods that underlie the 
systems approach, which i the axiom of modern tech­
nology management. This came about when Dr. van 
Karman s group wa struck by the unique, single man­
age.r ·hip employed by the German missile scientist at 
Peenemiiode. There, under central control authority 
fo one organization were German experts in aerody­
n~mics structural design, electronics ervomechanisms, 
gyros and control devices, propulsion and all other 
disciplines necessary to develop a total ystem. The 
group impressed by the eclectic system evolved by 
the German , urged it adoption by thi country. 

Von Karman predicted that the devel0pment of fu­
ture sophisticated weapons involving aero s-the-board 
tate-o~-the-art advances could be attained only by 

( Continued on following page) 
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Bell A ircrnft's X -1 A and X -1B, derived from the supersonic X -1, 
11ttained Mac!, 2 speed and reached altitudes above 90,000 fee t. 

emulating the German approach. T his would require 
th creation of an organization of dive rse expert who 
must be provided ' with facilities for laboratory and 
model shop prodl.tction in !'heir specialties and with 
facilities fo r fi eld te ·ts." 

These recommendations came to fruition in the 
Arnold ngineering Development Center and the 
USAF Laborat0ries and Test Cen ters. 

The vision of General Arnold and von Karman also 
gave rise to what Air Force leaders now view as a fc r­
til age in aeronaulical technol0gy, attained du ring a 
period marked by an absence of any major foreigll 
tl1reat and by unbridled dcmot,iliza tio11. A':> ':> Ut.:l1 il 
broke with th historic pattern of withering technology 
effoi-t dudng periods of geopolitical calm. 

T he fir L of Lhc X-seri s of experimental aircraft 
(X- 1 to X-JS ) plus the B-36 bomber and the Distant 
Earl y Warning (DEW) Line radar screen were either 
conceived or developed du ring this period. But, while 

Co11vair's B-36 strategic 
bomber, which eventu­

ally attained 10,000-mile 
range, employed six 

reciprocating and four 
jet engines. It was the 

world's first tmly inter­
wntinenta/ strategic 

bomber and, for years, 
the only vehicle capable 

of delivering 111tclear 
weapons. 
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the von Karman report's impetus was formidable with 
regard to air supremacy it necordecl only a low prior­
ity to the research and development of advanced mi -
sile . 

Tt recommended an evolutionary approach geared 
lo air-brea thing missiles, which were to augment the 
cnpabilitie f bomber and fi ghter aircraft and to en­
hance air defen _e. This prop0 al was not in accord 
with the recommenda tions of the RAND Corporation, 
which General Arnold's directive had launched in 
March 1946 as Project RAND (for Research and De­
velopment). This group, first of the independent, non­
profit " think tanks" devoted to long-range planning re­
lating to national security in such divergent area as 
electronics, nuclear physics, and social sciences, had 
proposed a "World-Circling Spaceship." 

But, because the peacetime budget was extremely 
lean, the planning emphasis in the late 194Os was di­
rected at manned strategic systems capable of delivering 
the US's technological trump card-the atomic bomb­
to the heartland of any potential enemy. This reason­
ing becomes more understandable even in retro pect 
bccau c of the broad skeptici m with which many 
promLnent members of the cientific community viewed 
the pro pects for intercontinental mi iles. Many con­
side1:ed the Germ an missiles, who e maximum payload 
wa below one ton as not cost-effective. 

The great weight and size of the atomic bomb, as 
opposed to the later and lighter H-bomb system, seemed 
to rule out missiles as delivery vehicles. As a result, 
the Air Force devoted a disproportionate amount of 
its procurement funds to aircraft for the decade to fol­
low. As late as 1954 the ratio was ninety percent for 
aircraft and ten percent for missiles. Four years later, 
however, the balance had shifted to about twenty-five 
percent for aircraft and seventy-five for missiles, be­
cause of the Soviet missile threat and the concomitant 
high priority for the Air Force's ICBM program. In 
fact, the actual forerunner of the ICBM was canceled 
in 1947 and not fully reinstituted until six years later. 

The first tangible recognition of the increasing im­
portance of research and development to the Air Force 
mission was the recommendation by a group of sci-
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entists beaded by Dr. Louis R. Ridenour, meeting at 
the Air Univer ity in 1949, that R&D be assigned to 
a special, full-fledged command. Previously, the Air 
Materiel Command had performed this function in ad­
dition to its responsibilities in procurement and related 
fields. 

Twin milestones of far-reaching consequence were 
reached in January 1950, when the Air Force estab­
lished the Air Research and Development Command 
(ARDC) and created the office of Deputy Chief of 
Staff for Development in Hq. USAF, to stream.line 
and manage technology as a distinctly separate and 
vital entity. This was followed a year later by the open­
ing in Tennessee of the Arnold Engineering Develop­
ment Center, in'jtially proposed by von Karman as a 
key element in a national test and evaluation complex. 

In 1963, another milestone was reached when the 
Air Force Laboratories became a separate component 
of the Air Force Systems Command, the successor of 
ARDC. 

The Air Force and the Aerospace Industry 

A significant turning point in terms of the systematic 
management of technological resources was reached in 
1949 wben Hq. USAF staged a pioneering meeting 
with about 150 key industry executives representing 
both prime and subcontractors and outlined to them 
a then novel approach for developing and building 
combat aircraft. ln place of the previous technique of 
first building an airframe and later mating it with the 
sub ystems needed to perform the overan mission, the 
Air Force advocated "system engineering' the entire 
weapon system from the outset. This meant optimizing 
the airframe, the engines, the weapons, and the avionics 
for one another on a concurrent basis. 

In a practical sense the integral involvement of in­
dustry in Air Force R&D is generally seen as begin­
ning at that time. (There had been prior, tentative co­
operation with industry in research such as in the case 
of the missile study program in 1946 which resulted 
in the radar-equipped Falcon air-to-air missile. The fact 
that this was done by industry rather than by a Signal 
Corps or other government laboratory constituted a 
definite break with military R&D procedures. During 
the same period, the Air Force also established stronger 
ties with the academic community, when MIT devel­
oped inertial guidance for aircraft and missiles.) 

The Air Force's reliance on industry came about in 
part because of the limited in-house R&D capability 
of the new service. The Army had to develop its arsenal 
concept and the Navy its policy of naval gun factorie 
and yards and docks during a time when American 
industry lacked the ability, size, and inclination to pro­
duce the weapons needed by the two services. 

By the time the Air Force came into being, one 
important le son with regard to the relationship be­
tween the military and industry had been learned: Dur­
ing periods of national crisis when weapons have to be 
mass-produced, the need for industry involvement be­
comes categorical. Conversely, retaining the broad in­
house capabilities inherent in the arsenal approach in 
peacetime is neither necessary nor economical if there 
exists a healthy vigorous defense industry. As General 
Ferguson put it, "The Air Force by design depends 
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heavily on industry for its weapon systems because an 
in-house manufacturing capability is too expensive to 
maintain." 

But industry can mas -produce the Air Forces 
weapon system best when it is involved in the R&D 
progression relatively early. Tbe transfer of knowledge 
and expertise from one organization to another the 
Air F0rce ha learned, involves a great deal more than 
just the turning over of blueprints and must take place 
on a tep-by- tep basis. This is true whether the trans­
fer i from government to industry, or from one indus­
trial contractor to another. 

The relationship between the Air Force and industry 
has varied both in nature and extent, over the years. 
In many instances, the degree of industry involvement 
in l.]SAF R&D was dictated simply by the absence of 
an in-house capability, a condition especially prevalent 
during the first decade of the Air Force's existence as 
an independent service. 

During that period, the ability to perform in-house 
tasks was curtailed because facilities and personnel 
were being assembled, a process that took a great deal 
of time and money. The second decade, by contrast, 
was marked by the attainment of substantial in-house 
capabilities involving both staff and facilities. But, even 
today, deveJopment of appreciable in-house capabilities 
in new areas normally requires at least three to five 
years and depends on the availability of trained man­
power. 

During the stewardship of Secretary of Defense Rob­
ert S. McNamara, in-house capabilities were empha­
sized to an unprecedented degree and culminated in 
the so-called building-block concept. This was hailed 
as a cost-saving hortcut to system development but 
in reality bogged down frequently because techniques 
and components that were rated ready for 'off-the-
helf use turned out to be verified" only in a basic 

scientific sense and encountered major difficulties dur­
ing the development, engineering, and manufacturing 
phases. 

This condition was made worse by the prevalent 
aversion to building prototypes and demonstration sys­
tems. This attitude overlooked the fact that experi­
mental research often leads operational capabilities by 
as much as fifteen years, during which theory has to 
be translated into mass-producible hardware. It took 
twelve years, for instance, from the time the Air Force 
fully established the Jaboratory qualities of titanium to 
its first use in the compressor ection of an operational 
jet engine. 

In the view of many Air Force technology managers, 
"a good rule of thumb is that the quality of the manu­
factured product bears a direct relationship to the 
amount of engineering done at the place you buy from." 
For this reason, the Air Force's golden rule now is that 
in-house activities should not reach beyond the prepro­
totype or "brass-boarding" stage. 

A third factor also shaped the peculiar nature of 
relations between the military and the defense and 
aerospace industry during the McNamara era: the con­
cept of "disengagement. " In a break with Air Force 
management philosophies in effect before and since 
the so-called total package procurement concept, . in 
vogue during that period, stipulated that the prime 
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Th e YF-/ 2A, o recol'd-breoking 1\llac lt 3 inferceptor, W(l.~ dc1,eloved rapitlly und,•r" ,;!{l,t/y stmctured, orderly m <IIWf!l! lll l 'llt approoch. 

contractors develop and manufacture complete weapon 
sysrcms with only a modicum of direct government 
supervision, but in rigid accord with the specifications 
stipulated when the contract was let. 

A more prudent approach has proved to be reliance 
on "engaged" cooperation between the government and 
industry, which was practiced during the 1950s and 
which has now evolved into the so-called "milestone" 
approach. It relies on a constant interchange of the 
best ideas and approaches that can be generated in­
house and by indu try. 

A major, direct influence on the relationship be­
tween the Air Force and technology is also the makeup 
of the governmental management structure. Major 
changes in this regard occurred frequently during the 
past twenty-five years and some have had deleterious 
effects. 1n the early days, the Air Force could launch 
development programs simply by presenting the re­
quest to do so, with proper documentation, to the Re­
search and Develnpm~nt Rn;:ircl, compris~d of the three 
services and NACA, forerunner of the National Aero­
nautics and Space Administration (NASA). Industry 
"accountability" was simple and direct. But as layer 
upon layer of new authorities and reviewing agencies 
were superimposed, industry had to match internally 
the complexity of the "buyer's" management structure, 
in order to meet the "paperwork" requirements. At the 
same time, the tendency to furnish either muddled or 
constantly changing instructions to the program director 
and industry increased. 

The results, of course, were often higher costs as 
well as technological problems. An often-cited case 
history of how constantly shifting guidelines can affect 
systems development is a comparison of how the gov­
ernment managed the A-11 (later designated the YF-
12A, and its close kin, the SR-71) and the B-70 pro· 
grams. In the first case, the contractor was furnished 
precise and reliable information by one central author­
ity; in the latter example, industry was subjected to a 
constantly changing set of instructions and guidelines 
emanating from not only various USAF and DoD 
echelons, but also from the Congress. 

The Need for In-House Capabilities 

J n order to manage technology and to direct its 
movement, the Air Force needs a strong and compre­
hensive in-house capability, in the view of General 
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Ferguson. One principal reason is the need of "pump­
priming" industry in areas of high risk. Typical recent 
examples include the areas of microelectronics, laser, 
and advanced composites. 

Equally con1pe1ling is the fact that only governn1ent 
has access to new developments in all phases of tech­
nology produced by competing industries and labora­
tories and, therefore, must be able to evaluate and 
guide these efforts. This cannot be done without in­
house expertise. Intelligent procurement also requires 
sufficient expertise based on in-house work, to "at least 
be able to argue with the contractor." 

Further, in-house facilities and personnel permit ex­
ploratory research in promising areas, without the need 
to activate the slow and cumbersome contract proces'> 
involving several Air Force echelons, DoD, the Bureau 
of the Budget, and Congress. 

Secretary of the Air Force Robert C. Seamans linked 
the need for in-house research to the present funding 
squeeze, which requireG the most careful hu3bonding 
of all Air Force resources. This, he said, warranted 
that " the Air Force must retain a high-quality in-house 
cadre of scientists who are engaged in scientific re­
search. Their responsibility will be to enlarge the sci­
entific base in areas important to the Air Force, to act 
as the eyes and ears of the Air Force for the implica­
tions of new developments in science elsewhere in the 
nation and the world, and to provide expertise to our 

Secretary of the Air 
Force Robert C. Sea-
11,ans, Jr., advocates that 
USAF retain a high­
quality in-house cadre of 
scientists to enlarge the 
scientific base i11 areas 
important to the Air 
Force and to guide 
Systems Program Offices 
and other users of 
technology. 
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Systems Program Offices and other Air Force custom­
ers of science." 

Ile cited as an example of the importance of the 
in-house engineering know-how that "in every accident 
or failure of an aircraft, experts from our Materials 
Lab are brought in immediately. They may find that 
the threads in a bolt were machined rather than pressed 
into the b0lt, thereby setting up stresses which ulti­
mately caused failure. Or they may :find that a panel 
cracked in fatigue because of vibration , and that it 
can be corrected by the appropriate incorporation of 
viscoelastic dampers into t11e structme. And, while we 
most assuredly would have preferred never to have had 
the technical problems that arose with the F-.111 and 
the C-5, these scientists and engineers in d1e laboratory 
played a key role in achieving successful solutions. 
There are literally hundreds o·f cases where expert sci­
entists and engineers from the Materials Laboratory 
have been essential to the correction or avoidance, of 
problems of this nature." 

In the aggregate, the "mix" between in-house and 
contracted research has remained relatively stable from 
the time the Air Force completed its laboratories and 
test centers; the average is less than fifty percent for 
in-house activities. In specific areas, such as in ad­
vanced laser technology, the work by Air Force labs 
will at times reach a much higher percentage. 

Air Force experience to date has not yielded any 
definite information on what constitutes an ideal mix 
between how much R&D should be conducted in gov­
ernment facilities and how much should be contracted 
out, except for two general rules: The mix should be 
kept within ranges that assure both the government 
and industry of. meaningful participation in what the 
other partner is doing. The general yardstick informally 
followed by Air Focce technology managers is that 
eighty percent represent the outer limit" of what 
can be aJlocated to in-house activity; conversely, in 
order to control research programs assigned to indus­
try, the Air Force usually retains a small fraction of 
the effort for its own .facilities and staff. 

The other guideline followed by Air Force managers 
is that of avoiding direct manufacturing involvement 
in development efforts, beyond the so-called brass­
boarding stage, except for isolated, one-of-a-kind sys­
tems. Bra s-boarding means testlng a technology under 
development in a realistic environment, such as flight­
testing the new engine aboard an existing aircraft. This 
policy i based on the observation that industrial con­
tractors will be hindered in setting t1p the manufactur­
ing process if they have not had at least prototype 
fabrication experience. 

The Changing Approaches to Technology 

It is axiomatic that technology begins with and is 
undergirded by scientific knowledge. It is also usually 
true that this scientific knowledge barik, in its basic 
form, is publicly available, and therefore accessible to 
friend and foe alike. As a consequence, the race toward 
tech110J0gical achievement by and large starts out 011 

an equal footing. This makes paramount the manner 
and degree to which technology is exploited and clearly 
establishes them as the criteria that determine the out­
come of the race. 
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USAF's ICBM program, involving Atlas, Tita11, and Minuteman 
(shown here), was concurrent in de 11e/op111e11t and proaureme11t. 

Air Force technology manager use thi line of rea­
soning to demonstrate that the complexity of their task 
increases a rapidly as doe scientific knowledge. 

Over the past twenty-five years this increase has 
been explosive. Immediately following World War II, 
the technology pot~ntial was relatively narrow. This 
made it easy to target on specific areas of technology 
and exploit them for a military objective. Al o facili­
tating the task was the fact that the US, as well as the 
rest of the world had only limited re earch capabilities. 

Research staffs were small and close knit, not frag­
mented into a multitude of areas of specialization. But 
growtl1, much of it germinated during the massive tech­
nology effort of the 19 50 and leading to a vast expan­
sion of the technological potential in the 1960s, multi­
plied the complexity of R&D management. 

With the number of technological options constantly 
increasing, and economic constraints permitting exploi­
tation of only a few, selectivity became paramount. At 
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the same time, the technological structure had to be 
diversified and specialized not only into various re­
search phases, such as advancecl development, engi­
neering development, and production, but also within 
a multitude of technological diseiplines and categories. 

As a result the integration of research with compo­
nent technology, and component technology with ys­
tems technology, became more difficuJt. Lead ,times in­
creased and, with them, the need for crash programs. 
The ICBM program of the 1950s stands out in this 
regard . Tt consolidated a number of earlier incipient 
management phi losophies into a sophisticated ystems 
approach involving about 14,000 scientists from the 
academic community and industry, some 1,500 mili­
tary officers, and an additional 76,000 engineers and 
support personnel of twenty-five major prime contrac­
tors and 200 subcontractors. 

Cu111i11g lo fruldon late in the 1~:> Us, 1t assured the 
US lead in strategic posture for the ensuing decade. Its 
key feature was concurrency; all elements and phases 
of the program were tackled at the same time includ­
ing research, d velopment, test, and production. 
Launched as a top-p1iority program by the Air Force 
in 1954 the first operational ICBM squadrons entered 
the SAC inventory only four years later. On a conven­
tional basis this would have taken at lea t ten years. 

The world's largest 
aircraft, USAF's C-5 

Galaxy, was developed 
and produced in 

response to national 
policy requirements of 

five years ago, and, 
as a result, incorporated 
features and capabilities 

now deemed unneces­
sarily sophisticated 

and costly. 
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The F-111 program 
was subiected to an 
111wsua/ly high 
number of require­
ment changes 
during the aircraft's 
development phase 
which, because of 
the peculiar nature of 
total package 
procurement, led 
to much adverse 
publicity. 

Yet, the program's high technical risks were more than 
justified in view of the alternatives. 

But viewed in retrospect, the program was perhaps 
too succ sful: It became the model for Jater develop­
ment programs of USAF aircraft and. as General Fer­
guson puts it, "Unfortunately, the bold idea of con­
current development and procurement required for the 
ICBM program because of its overriding importance 
to the nation 's defense need, was adopted for less 
pressing programs." 

It essentially eliminated the "fly-before-you-buy" 
concept and represented a radical departure from the 
development approach practiced by the Air Force be­
tween 1945 and 19 5 5. During that period, General 
Ferguson emphasized the Air Force developed thirty­
three fighter and twenty-two bomber prototypes. T he 
underlying philosophy was that ''we should select from 
the available designs the best ones, develop them into 
test articles, and then flight-test the prototypes often 
on a competit ive fly-off basis, and ultimately enter the 
winner into actual production." 

Gene-ral Ferguson went on to say, "In retrospect, we 
recognize that we would have been much better off if 
we had utilized the prototype route on a nwnber of 
aircraft systems that are currently suffering from grow­
ing pains, among them the F-111 and the C-5 . R ather 
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than making a major producti011 commitment at the 
outset 0f the program, it would have been more pru­
dent to commit ourselves only t0 a small test quantity 
and then fly and test these aircraft." 

The advantages over total package procurement, 
General Ferguson added are that "this way you can 
ascertain exactly what the aircraft really can do and 
further, you have a chance to see if the world for which 
it was designed ha remained the same. The F-111 
concept was formulated when the name of the game 
was massive retaliation and the focus of attention was 
Europe. Its basic features were geared to low-,level 
penetration for the delivery of nuclear weapons. We 
selected a design tailored for this role selected a con­
tractor, and announced a commitment for several thou­
sand of the aircraft, with a dollar value sufficiently 
large to attract an awful lot 0f attention. While we 
had many technical growing pains with thi aircraft its 
real problem stems from ,the tremendous number of 
changes that had to be made becau e of requirement 
changes and technology advances that emerged during 
its development." 

A similar fate befell the C-5 transport, designed in 
response to the national policy requirements of the 
mjd-1960s. This required the ability to airlift complete 
units with their equipment, to remote, underdeveloped 
parts of tJ1e world. The -5 bad to incorporate, in 
addition to size and range many extraord inary capa­
bilities with regard to navigation and operation from 
unprepared sites, including a kneeling landing gear, 
General Ferguson pointed out. 

Some of these features are now being viewed as 
overly sophisticated and unnecessary because the role 
the aircraft is now to play [in light of the "Nixon Doc­
trine"] has changed, the General added. "But, because 
of the concurrency of the C-5's development and pro­
curement the re ponsiveness of the government to 
changing requirements was impaired, compared to 
what would have been po ible under a normal proto­
type approach," he said. 

The abandonment of an orderly development pro­
gression ba ed on prototypes and brass-boarding dur­
ing the l 960s has proved disadvantageous in two other 
important areas. It hinders incorporation into the pro­
duction system of technology advances that may occur 
during the program's development phase. Also demon-
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Gen. James Ferguson, 
retiring Commander 
of the Air Force Sys­
tems Command, terms 
the "much more 
vigorous" technology 
efforts of the USSR 
"alarming" and wams 
that, in the case of 
a Russian technological 
breakthrough, there 
"is no way of buying 
time" to catch up. 

stration programs often prove as vital to correct formu­
lation of concepts and doctrine as they do to technol­
ogy, in the opinion of many Air Force technology 
managers. Actual demonstration of a weapon system 
before its design is frozen, and, before it is committed 
to production allows the "u er" to modify the way in 
which he plans to use the system which may introduce 
changes elsewhere. 

Because the prototype approach reduces the possi­
bility of prematurely freezing the final production de­
·ign it can be better adapted to changes in the enemy 
threat. Air Force technology managers are resigned to 
the "historic fact" that a major share of cost increase, 
schedule delay or performance problems incurred dur­
ing the development and procurement cycle are io­
duced by changes in the requirement and threat or 
other reasons outside the purview of the technologist 
but for which he nevertheless is blamed. 

The Contracting Lesson: Flexibility 

One of the principal tools of the beleaguered Air 
Force technology manager is the contract structure he 
evolves or, at times, is order d to use by higher author­
ity. The absurdities and shortcomings of the total pack­
age procurement concept-acknowledged by a strong 
recommendation against its further use, in the report 
of the Blue Ribbon Defense (Fitzhugh) Panel-need no 
further elaboration here. 

Two decisive lessons have been learned by the Air 
Force during the past quarter century witb regard to 
contracting: Different program require different con­
tracts and the higher the risks involved in a given pro­
gram, the greater the need for flexibility and applica­
tion of a step-by-step contracting approach . 

Translated into contractual realities, this means that 
a program's initial phases will often be premised on a 
cost basis, while subsequent ones tend toward the fixed­
price mode. 

The principal lessons learned in contracting by the 
Air Force over the past two decades found their con­
densation in the Air Force's contract structure for its 
F-15 air-superiority fighter, according to General Fer­
guson. (Variations of thi contracting philosophy, 
keyed to different conditions aJe the B-1 and AWACS 
contract • the former is geared to cautious pl'0totype 
development, with the full-scale development of the 
avionics phased in last, while the latter provides for a 
competitive fly-off of the system most critical compo­
nent, the radar, at the earliest pos ibJe moment.) 

The F-15's incremental or "milestone" approach en­
ables the government to retain better financial control 
over the program while also keeping it on solid tech­
nical ground and in step with changing requirements. 

"The F-15 program is a modern approach to devel­
opment management structured to be a fail-safe as is 
humanly possible. It prevents the government from 
being stampeded into premature ommitment and pro­
vides ufficient exposure and experience, so b th the 
Ajr Force and the contractor may deliberately and 
safely progress from one development step to the next. 
The- contracts are tailored to the work to be accom­
plished. 

"The software, design-engineering part of the con­
( Continued on following page) 

81 



tract is a cost-plus-incentive arrangement to encourage 
the contractor to put forth his best effort the first time 
around. The R&D phase, inv0Iving twenty aircraft, is 
on a fixed-price-plus-incentive basis because, by that 
time, the contractor is sufficiently experienced to make 
a reasonable contractual commitment in terms of price. 

"The actual procurement contract also will be on a 
fixed-price basis but will be negotiated incrementally. 
We will contract for each wing incrementally, negoti­
ating the pri.ce as our experience in true costs and the 
benefits of the learning curve increase. This place both 
the government and the contractor on a financiaUy 
sound contractual ba i , General Ferguson explained. 

The Unpredictable Requirements 

In the view of the experts interviewed by this re­
porter, nothing has happened in the pa t twenty-five 
years to justify the assumpti.on that the broad planning 
and forecasting functions on which technological em­
pJ1ases are plaeed will be less inaccurate in the future. 
than they have been in the pa t. Two of the principal 
planning factors affecting the technology effort are 
whether the inventory hould be 0ptiniized, over a 
given development period, for nuclear: 0r conventional 
weapons, and whether for aircraft or missiles. Indi­
rectly, a third factor also has played a role-whether 
!h~ !'_?..t!c!': ~~:..:!~ 1Gv!~ fvi"\··•ai"d ~u c, pcfiuU uI ..,cacu or 
not. The forecast have proved less than infallible; the 
empha is during the l'ir-t five years of USAF' exis­
tence was on nuclear-delivery capabilities, but the Ko­
rean War although undoubtedly confined to a local­
ized confrontation by the US nuclear deterrence, was 
fought exelusively· with conventional technology. The 
S0uthcast A ian conflict caught the development plan­
ner off guard on both criteria. 

The prece<;ling development emphasis had been on 
nuclear weapons as well as on mi siles while the re­
quirement of course, was confined to conventional air­
craft and munitions. Development efforts 0n aircraft 
fire-control systems, possibly the most pressing need 
of the Vietnam War, had been reduced to almost zero 
during the preceding five years, for instance. 

The Relevancy Dilemma 

These vagaries and the inability to foreca t correctly 
are neither surprising nor, from the standpoint of tech­
nology disastrous, so long as a broad-based, trong 
technology effort i maintained. A comprehensive re­
search program, in General Ferguson's view, is the 
basis for the qualiti.es mo t often asked of the Air 
Force's technology effort-"flcxibility and responsive­
ness." 

Historically, two principal obstacles stand in the 
way of sustaining comprehen ive and thorough tech­
no.logy efforts. One is money and the other relevancy. 
The first is obvious: lnadequate funding because of 
either a real or presumed diminution of the threat or 
for 1·eason of national fiscal policy, of course, impair 
or vitiate the technology effort. The o_ps aud clowns 
in the Air Force s technology and research budgets, de­
picted 011 this page, erve a a gauge for measuring tb<.! 
breadth of the Air Force R&D program since 1947. 

The second factor, relevancy, is harder to interpret. 
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rt is generally invoked more f(eqµently during periods 
of rednced budgets. Its strietures apply in cases where 
otl1er government ageneies have been given primary 
responsibility over areas of technology of specific inter­
est to the Air Force. This applies to nuclear-weapons 
research, for instance. 

While the Air Force's strategic mission pivots on 
nuclear weapons and their characteristics, research in 
thi field is not within its purview but i assigned to lhe 
Atomic Energy Commission. (The Air Force recently 
had to drop a promising research program- involving 
thermonuclear fusion , clearly pertinent to it mi ·sion 
and meant partly to "prod" AEC into a more active 
pursuit of this fi eld-because the Latter has primary 
re ponsibil ity in all nuclear developments.) 

Another constrninl on the Air Force's R&D effort in 
terms of relevancy results from the enactment into 
law last November of "Section 203," which calls for a 
"direct and apparent relationship" of all research to a 
specific function or operation. About seven percent of 
the Air Force's research projects in progress \.vhen the 
law became effective had to be dropped. Air Force 
Secretary Seamans de cribcd the impact of SectiOJl 203 
in reeent congressional testimony as ' not uniform. 

He explained that "virtually al.I projects in the elec-

USAF RESEARCH & DEVELOPMENT 

OBLIGATIONS BY FISCAL YEAR 

FISCAL YEAR 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

!IN MILLIONS OF DOLLARS) 

TOTAL TECHNOLOGY' 

$ 112.7 
140.8 
213.5 
223.1 
368.6 
498.6 

1.016.9 
941.4 
939.3 

1,142.8 
1,643.9 
1,858.6 
2.440.0 
2,815.5 
3,588.9 
3,569.8 
3,944.7 
3,784.0 
3,351.0 
3,342.3 
3.794.3 
3,621 .7 
3.498.5 
3,220.8 
3,070.9 

RESEARCH 

$ 22.6 
28.2 
43.7 
44.6 
73.7 
99.7 

203.4 
188.4 
188.0 
246.6 
184.7 
217.9 
195.4 
367.3 
568.3 
587.5 
644.7 
645.1 
667.4 
827.4 
599.2 
610.0 
516.4 
568.1 
592 .3 

Tot.,I tn c.h11oloyy lnolu~u R0Ma1ch. Explor:uory Dov111:1opmcn1. and A.dv.n.,,ce,d De­
velopmaru Also )"chnhtd 11110 ~ V ::aUowoncaa or mililary R&iD i,ci,sonnel. beginning i~ 
Fiscal Yoo, 1953. and t.l,lppotl from procutemnnt appropriilhon• or dt1volopmc.nt. test . 
and 011a1uollon. alllrhnQ: w11h Fis.cal Yaar t 954. 

USAF tech110/ogy effort is largely deter111i11cd by budgetary 
co11strai11ts. I II terms of research and combined R&D, Air 
Force technology budge ts since 1947 show wide fluctuations. 
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tronic sciences demonstrated a direct relationship to 
pecinc milita ry functions while many in physics and 

astronomy were deemed too indirect to meet Section 
203. For example the physics of energy processes in 
stars which was supported because it could ultimately 
lead to improved mean of aerospace propulsion or to 
new energy sources was deemed to be too indirectly 
related to an Air Force mili tary 'function. If the re­
search should lead to an understanding of the process, 
it would next have to be demonstrated experimentally. 
After successful demonstration, the development proj­
ect would become the responsibility of the Atomic 
Energy Commission and only then would it be ready 
for a presently unknown Air Force application. We 
recognize the parallel between this example and the 
research on the carbon cycle in the 1930s, which sub­
sequently was 'clearly identified' with nuclear fusion, 
but we still cannot call such research 'direct and ap­
parent' under present criteria." 

Combined with the broad reduction in funding ex­
perienced by the Air Force duriJ1g the past few years 
(USAF's research, development test, and evaluation 
budgets were reduced, if inflation is allowed for, by 
about forty percent over the past five years) , the strin­
gent application of the relevancy standard creates, as 
Secretary Seamans testified, "the danger that we will 
innovate modest improvements but fail to achieve ma­
jor breakthroughs." History, he added, "is filled with 
instances where apparently irrelevant scientific inquiry 
completely eclipsed carefully directed programs." 

To compensate, at least in part, the compartmental­
ization of the technology effort, which began twenty­
five years ago, is being reversed within the Air Force 
at this time. The research community and the develop­
ment community, Dr. Seamans said, will be "brought 
into closer contact to achieve a more effective and eco­
nomical interaction." 

The recent merger of the Office of Aerospace Re­
search (OAR) into AFSC constitutes a first step in this 
new direction, Secretary Seamans said. At the same 
time, the Air Force will seek to reinvigorate the co­
operation with the nation's universities, which in re­
cent years has suffered severely because of campus 
opposition to "war research," he promised. 

The Technological Outlook 

The level of this country's defense-oriented research, 
when related "to the much more vigorous research 
and development program of the Soviet Union," is, in 
General Ferguson's view, "alarming." He termed it 
"disconcerting when you discover that somebody else 
is willing to explore the unknown, dynamically and 
energetically without having to relate these efforts to a 
given weapon system.' 

A the spectrum of the technological potential wid­
ens-General Ferguson dismissed the jdea of a tech­
nological plateau as false-the possibility of an inten­
sive research program yielding " breakthroughs of 
monumental importance" increases, he said. 

"Twenty-five years ago, when the technology spec­
trum was narrow, the potential for breakthroughs was 
limited to a few areas. Today, the interplay of various 
teclrnologies creates an almost infinite potential for 
advance and, if the other side is successful, there just 
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is no way of buying time" to catch up, General Fer­
guson warned. 

An example of the disparity in R&D achievements 
was the revelation by Russian scientific publications 
almost two years ago that the USSR had achieved con­
trolled thermonuclear fusion, employing laser technol­
ogy. Verification of this Russian claim by duplicating 
the achievement took the US a whole year. If the Soviet 
Union sees fit to publicize a breakthrough of "such 
stupendous importance in the field of controlled nu­
clear fusion," General Ferguson felt, "it must be as­
sumed, on the basis of past performance, that they are 
really many years beyond that point." 

The laser's defensive and offensive potential, he said, 
typifies "some of the technologies that appear to offer 
the same kind of revolutionary capability on how wars 
are fought, or deterred, that nuclear weapons provided 
at the end of World War II. 

"Also, the ballistic missile clearly is gaining major 
new strategic dimensions through the interrelationship 
with its own hardpoint and area defense, as well as its 
mobile basing. Space is another area that might well 
reshape military strategy 1n the future," he said. 

The impact of space exploration on strategy he in­
timated -i already being felt. Until recently the pres­
ence of US troops in many remote parts of the world 
wa deemed vital to the defen e of the United States, 
General Ferguson said adding, "However, space tech­
nology as now evolving and being applied, makes it 
feasible to consider the long-range defense of the coun­
try with a significant reduction in the number of Ameri­
can troops stationed outside our borders. 

Despite curtailed research programs and the "com­
placent ' national mood regarding defense the retiring 
nead of the AFSC, who has held key technology man­
agement positions for the past fifteen years, remains 
"sanguine" about this country s ability to maintain 
R&D at a level sufficient to meet national security 
needs. 

One way to extend the buying power of available 
funds, he believes, is through the systematic "lateral 
transfer of technology, from one service to another, 
from one government agency to another, and between 
defense and the commercial sector. We are making 
good progress in this field, and more is possible." He 
cited such areas as joint development of commercial 
and military STOL aircraft currently under review, as 
well as joint use of air traffic control satellites to serve 
the Air Force and commercial aviation. 

The other method, already widely implemented, 
hinges on management philosophies geared to a more 
efficient utilization of available re ources. In both cases, 
he said, "we are closing the loop back to where we 
started. Von Karman strongly urged a unified national 
approach to major technological resources and test 
facilities. I think we are finally moving in this direc­
tion. At the same time, we started out with a flexible, 
incremental approach to building systems, and we are 
back on that same road." , 

Seemingly, so far as twenty-five years of Army Air 
Forces- and USAF-sponsored technology is concerned 
there i merit in tbe aying that history repeats itself. 
As a result, the search for panaceas has given way to 
the wisdom of such early leaders as General Arnold 
and Dr. von Karman.-END 
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USAF-THE MOMENTOUS QUARTER CENTURY 

The Arsenals of Peace 
BY KARL G. HARR, JR. 

President, Aerospace Industries Association 

T HE aerospace indusLry of 1970 is a lineal descen­
dant of World War ll's aircraft industry but there 
is little in the way of family resemblance. A 

quarter century of transition has completely changed 
the face of aerospace manufacturing. 

Change o.f course l1as been a way of life fo r the 
inrh_1Qtry £~'=~ ~ts cr!gir.~ ,;~ th~ ;·cars _pi'0C..;Jiug Liu;; 
'first world war. But in the past quarter century, par­
ticularly in its latter year th rate of change has ac­
celera ted at an incred ible pace. The impact has been 
fe lt in every sector of the industry's operation, from 
the product Jine to the type of. facilitie required from 
research through prnduotion, from factory worker to 
top management. 

The transition bas not been easy. Each increment 
of technological progress demanded massive technical 
adjustments in the industry's method of operation. The 
technical problem were compounded by fluctuating 
government budgets and policies that frequently 
brought on program cutback , stretchouts. and tcrml­
uauons. From the hectic ,)nd often chaotic quarter 
century of advance and adjustment , however there 
has emerged the greate t indu trial technological capa­
bil ity the world has ever known-a national bank of 
know-how whose resources can be channel.ed into 
stronger defense, further strides in space, and a wide 
range of other activities addressed to the betterment of 
society. 

The Postwar Decline 

The quarter centory of tran ition started even before 
the end of the war. When victory . was in ight, the 
future seemed free of further conflict, except to a vi-

Karl G. Harr, Jr., a Rhodes Scholar, is a graduate of 
Princeton. Yale Lmv School, and Oxford University . He 
has served as <t Special Assistant in the De11t. of Stme, <~1· 

a, 1J eputy Asst. Secretary of Dcfem•e, and as t1 Special As­
sistant to the President. Since 1963, Dr. Harr has bce11 
Presidem of Aerosr><tce Industries Associalio11. 
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sionary few. Understandably, and in accordance with 
our traditions, the nation was in a hurry to reconvert 
to plowshare production, and the general attitude to­
ward the aircraft industry was, "Who needs it?" 

With the abrupt cancellation of some $20 billion 
worth of contracts, the aircraft production curve plum­
meted in a near-vertical dive that was to continue for 
more than two years. Hundreds of facilities that only 
months earlier had bustled with round-the-clock ac­
tivity became ghost plants. More than a million air­
craft workers were laid off in the span of one year 
and the industry that had been top-ranked employer 
among manufacturers of du rable goods in 1944 slipped 
to sixteenth place in 1946. 

Industry optimists had hoped that manufacture of 
commercial aviation equipment would take up some 
of the slack. There had been forecasts of great booms 
in both civil air transportation and personal flying in 
the postwar years. One enthusiastic prediction made in 
194" hPlrl th'-'t civil-plane production would reach 
500 000 units over the fi rst five years after the war. 

But this shining promise proved illusory. The pre­
dicted upsurge in airline travel did materialize, but its 
thrust was gradual. Real momentum was deferred to 
later years. Many new commercial opera tors entered 
the aviation field, offering non cheduled passenger and 
cargo services, but, due to the availability of thou­
sands of war-surplus transports, they constituted a 
negligible market to the aircraft industry. Al though the 
lightplane-buikling segment of the indu try experi­
enced a ni1rry of activity in the immediate postwar 
period, it wa hort lived. Moreover, it did not begin 
to compensate for the drastic reductions in military 
plane procurement. 

In the years 1946-47, production of military aircraft 
dipped to an annual average of fewer than 1,800 units, 
a rate lower than that of 1938. Struggling to keep their 
major production facilities in operation and to pre­
serve the invaluable know-how of their engineering 
teams, aircraft manufacturers branched oul inlo such 
nonaviation efforts as fabrication of trailer homes, plas­
tic products, office furniture, motorcycles, and boats. 
It was not enough; plants designed for mass produc­
tion could not be supported by a trickle of output, and 
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most of the leading companies recorded substantial 
losses. The aircraft industry was at a low ebb, its sur­
vivability very much in question. 

By 1947, however, the American people began awak­
ening to a new need for a strong defense sy tern. As 
East-West tensions became increasingly manife t, con­
siderable alarm developed at the extent to which both 

/ industrial and operational airpower had deteriorated, 
and this, in turn produced a general demand for a re­
versal of the trend. 

One result was the formation, in 1947, of two sep­
arate committees-the President's Air Policy Com­
mission .and the Congressional Aviation Policy Board 
-charged with making compreben ive assessments of 
America's air status and with recommending recon­
struction plans. Reporting in 1948, the study groups 
were in accord on some major points: that the newly 
independent Air Force and the aviation arm of the 
Ai-my and Navy should be expanded and modernized; 
that the operating 'forces sho11ld be backed by a healthy 
aircraft industry producing equipment at a rate suf­
ficient to allow quick mobilization in an emergency; 
and that a far more intensive program of aeronautical 
research and development should be undertaken to 
assure continuing improvement in aircraft performance. 
These recommendations found strong support within 
the Administration and the Congress, and in 1948 
funds were appropriated for the initiation of a new air­
power buildup toward a planning target of seventy 
modern Air Force groups and a commensurate Naval 
aviation strength. 

The Buildup and Its Problems 

The aircraft industry had a dual assignment in the 
new airpower buildup. First, it was to supply the mili­
tary services with modern aircraft in increasing num­
bers. At the same time, it was to improve its own capa­
bility for rapid mobilization through a program of 
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"industrial expansibility," in which existing production 
lines were to serve as nuclei for far greater output, 
should it be required. 

One major factor posed enormous complications. 
Even though quantity production had dropped to rock­
bottom levels in the immediate postwar years, govern­
ment and industry had maintained a moderately funded 
but progressive program of research and development. 
This program had made available for production a 
variety of aircraft which, though unimpres ive by to­
days standards, offered substantially improved per­
formance over World War JI types. This marked the 
real beginning of the jet age. Although there were only 
a few jets in production at the start of the buildup 
there were some thirty in various stages of develop­
ment and more than a score of these were to be 
tagged for quantity production within a few years. 

But increased performance also inevitably means 
increa ed complexity. There was a new emphasis on 
electronic ystems. Where the average 1944 combat 
plane bad carried half a ton of avionic gear, its 1948-
50 counterpart needed three to five times as much. 
This, together with tronger structmes better arma­
ment, greater fuel loads and a multiplicity of other 
considerations made the new breed of airplane nruch 
bigger and heavier than its wartime predecessor. Its 
construction also required roughly four times as many 
man-hours. The same factors combined to stretch 
"lead time," the time between placement of an order 
and delivery of the unit. 

This increased complexity plunged the industry into 
the first of several major postwar transitional phases, 
and its impact affected several aspects of the buildup 
program. 

Industry employment which had dropped to a low 
of 237,000 during the decline, began to climb, but the 
climb was a slow one because the types of skills 
needed were in short supply. Development and pro-

( Continued on fallowing page) 
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duction of the new breed of aircraft demanded a greater 
proportion of highly skilled personnel. Scientist. and 
engineer .for instance, had comprised onJy 2.2 per­
cent of the Wtwld w,-,, • H wNk force; by 1.95C th;;y 
accounted for nine percent of the total. There was a 
similar proportional increase in other high-skill cate­
gories a trend that was to continue through ut the 
postwar quarter century. 

There was a concurrent change in the types of tools 
and machine · needed for production. They had to be 
infinitely more comp.lex than the equipment they re­
placed . Such machinery wa • not available ' off the 
shelf." Its design, production, and in tallation required 
considerably more time. And although this machinery 
would eventually effect savings through more efficient 
production processes its acquisition wa expen ive. 

Military aircraft costs rose dramatically. More elab­
orate airborne equiprne,nt, more man-hour per unit, a 
higher• average payroll due to both inflation and killed­
worker emplrnsis , increa eel prices of material and 

• machinery, etc., meant that appropriated funds bought 
fewer aircraft. In 1948, the industry s military . ales 
topped tbe billion-dollar mark for the first time since 
World War IT. In 1949 they rose to $1.8 billion and in 
1950 they reached $2.6 billion. Yet the number of 
military aircra[t clelivcrcd remained relatively constant 
throughout those years: 2 536 in 1948, 2,592 in 1949, 
and 2,680 in 1950. 

Costs in turn, affected the industry's ability to broaden 
its base for possible mobilization. Plans to provide extra 
tools and facilitie for emergency activation had to be 
ubo.rdinated to the primary job of modernizing the 

military air forces with available funding. Further the 
expansion capability was depcndenl upon the industry' 
rate of production, a rate more accurately measured in 
terms of airframe pounds Lhan units. The Congre ional 
Aviation Policy Board had recommended an annual 
output or 111 ,000,000 airframe pounds but mounting 
costs precluded even an approach to that lofty goal 
>1ith0ut a massive incre:1se in a funding level already 
considered higb. During 1948-50, the i.nd\1stry was pro-
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By 1946-47, production of 
military aircraft had 
fallen to 1,800 units a year. 
Jet engines excepted, 
design and materials were 
,wt far adpa11ced over wartime 
years. Less tha11 ten years 
later, the contract for the 
rocket-powered X-15 was 
c111·arded. Pio11eer X-15 pilots 
Joe Walker, Bob White, 
and Scot/ Crossfield first flew 
the aircraft in 1959, 
de111011stmting its tremendous 
m/1"a11ces in design, materials, 
propulsion, i11slrume11tation, 
mu/ production methods. 

ducing only 30,000,000 to 36,000,000 military air­
frame pounds a year. 

Korean War Production 

With the outbreak of hostilities in Korea in June 
l 950 Congress elevated the Air Force strength target 
to 143 wings and appropriated vast urns for military 
aircraft production. Despite repeated warnings that 
plane production could not be turned on like a water 
pigot, the feeling prevailed that Lhe aircraft industry 

could easily duplicate its World WAr I I feAt of tripling 
output within a single year and tripling it again the 
following year. Jn fact, one unrealistic goal called for 
a five/ old increase the first year. • 

Even scaled-down production chedules proved op­
timistic. The mobilization ba e of 1950 imply was not 
ufficiently broad for large-scale turnout ol' complex air­

craft. Lead lime could not be appreciably reduced. Be­
cause of the shortage of trained per onncl it became 
necessary lo train unskilled worker i11 highly skilled 
job and to provide engineering training for qualified 
technician . Directing the efforts of more than 60,000 
subcontractors and upplier strained the available 
nucleus of management personnel. lJnd r the govern­
ment po.licy of "partial mobilization, ' an effective ys­
tem of priorities wa low in forthcoming, and lengthy 
delay were experienced in obtaining earce raw mate­
rial and machine tools . 

In spite of the e problems the industry managed to 
double its aircraft output by the end of 195 l. The 
planes coming off the line, however, were those ordered 
during the pre-Korea buildup. Moreover their num­
bers were insufficient to meet requirem.ents. The oper­
ational lifetimes of aircraft long slated for replacement 
had to be extended. Said Gen. Nathan F. Twining, Lhe 
Air Force Vice Chief of Staff : 'The Air Force we have 
today i the one we bought three and four years ago. 
The Air Force we need today is the one we failed to 
buy at tbal time." 

Production moved into higher gear in 1952, and, de-
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spite myriad difficulties, the aircraft industry wrote one 
of the brightest chapters of its history in the three 
years of the Korean War. Military aircraft output 
climbed from about 200 pJanes a month ·at the start 
of the conflict to more than 750 at the time of the 
cease-fire. In all the industry delivered to the armed 
services well over 16,000 new, high-performance air­
craft. The USAF's air combat record in 'MIG Alley" 
testified to the fact that manufacturers had maintained 
quality and reliability while coping with the monu­
mental task of increasing output. 

Revolution in Evolution 

The Korea□ cease-fire by no means ended interna­
tional tension· in fact, the cold war took a turn for the 
tepid. This time there wa no sudden dismantling of 
the industry. The airpower buildup continued but the 
nature of airpower took on an entirely new face. 

In 1954, the ai1·craft industry embarked on another 
phase of it postwar lransition, or perhaps more ac­
curately, a series of pha es. In the next five years­
through 1958-the industry wa to undergo its most 
sweeping transformation. A revolution in evolution" 
one .industry official termed ii', meaning that although 
adjustment to changing requirements had become a 
life-style in the industry the mte of change now ac­
celerated markedly. 

Missiles and boosters, culmi11ati11g in the Saturn V (above), 
projected the industry into a new technical/management era. 
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The greatest ingle influence on the new tran ition 
was the government decision to proceed with develop­
ment and productiOL1 of long-range strat gic mis iles. 
The vastly greater destru tive capability of lhc ICBM 
and other nuclear weapon system. initiated a trend 
away from mass application of force by numbers and 
toward greater reliance on the individual weapon. 

The knowledge that the oviet Union wa moving 
in the same direction dictated a reorientation of the 
industry' role as partner in defense. The premise that 
any future all-out war would have to be fought with 
the resources on hand at the outset made ob olete tJ1e 
concept of industrial expansibility. Thus, the indu try's 
assignment became that of supplying the military force 
in being with the mo ·t advanced weaponry it was pos i­
ble to build, and to compress, to the extent feasible, 
the time span between cone pt and delivery. This 
brought about not simply a11oth r increase in research 
and development but a general elevation of the R&D 
function from preproduction ancilla to a status coequal 
with the production job it elf. 

Predictions to tbe c_ontrary, the weapons revolution 
did not signify the end of lhe manned airplane era. 1t 
did, however, bring forth a new family of aircraft or 
substantially improved capabili1y. The first operational, 
barely supersonic fighter of 1954 wa followed by a 
uccess'ion of tiU more advanced type · capable of Oy­

ing at twice the speed of ound. Major performance 
gains-such as range and payload- were demanded for 
other military aircraft. The complexity curve took a 
sharp upward turn, taking the co t curve with it. 

There was a corollary decline in numb rs o.f air-­
craft produced. Cost of course was one factor; the 
military erv.ices, of necessity, drifted away from tne 
earlier cu tom of building several types for one job a 
in urancc. Moreover fewer aircraft were needed be­
cause of the individual plane's far superior performance 
and poncb. 

Concurrent with the advenl of super onic aircraft 
production, guided mi ile outplll became a truly sig­
nificant portion of the industry workload. The Korean 
War had provided impetus to an extensive program of 
research and development of a variety of shorter-range 
missiles-airborne weapon· ground- and ship-launched 
air defcn e weapons battleltclcl weapons and pilotlcss 
tactical bombers. A few uch types had achieved 
production tatu during the Korea years, but the big 
push came in 1954 when missile procurement topped 
the bi11ion~dollar level for the first time. 

The industry wa thru t simult,111eously into a ma -
sive R&D program on trategic missiles. he Depart­
ment of Defense ordered development of the first lCBM 
in J 954. The second 1 BM project was initiated in 
1955, along with two intcrmediate-ra11ge balli tic mis­
sile programs. Work wa started on the first Aeet bal­
listic mi sile in 1956 and on a solid-fueled second­
generation ICBM in 1958. An example of the effica y 
of the industry's compression of developmental time 
wa the fact that the first ICBM made a completely 
successful initial flight just three years after the start 
of the program. 

Missile development and production shared a num­
ber of commonalities with aircraft manufacture. But 
there were as many differences. New fabrication tech­

(Continued on following page) 
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niques were required particutarly for the larger weap­
ons; rocket rather 1ha1, jet engines supplied propulsive 
thrust· uJtrnreliability of equipment was a must for a 
one-shot sy tern that operated without human guidance; 
new hospital-like clean-room facilities were needed 
for assembly. The industry found itself in the paradoxi­
cal positfon of building new faciLities, m0stly financed 
from thinly tretched company fund , at a time when 
it was _retiring ome mass-production plants that were 
no longer needed. 

In the mid t of tbe weapons revolution the industry 
moved i,nto stilJ another transitional phase in commer­
cial aircraft produ tfon. Air tTansportation had snow­
balled in the latter 1940 and early 1950s, and new 
technology made pos ible a major breakthrough in 
commercial aviation-the jet transport. Manufacture 
of uper afe. high-capacity high-subsonic airliners 
pesed its own separate set of technical problems and 
one major nontechnical diffi.culty-financing. Tran port 
builders had to put oul $1.6 billi.on in research devel­
opment testing, facilities, production and other mis­
cellaneous costs before the fir t airplane was delivered 
to an airline. 

This five-year period of major transition was one of 
considerable growth for the industry. Overall sales 
climbed from $12.5 billion to more than $16 billion. 
Early in tbe period in mid-1954, the jndu try regained 
its position a No. 1 employer among manufacturing 
industries, with 823 000 people on tl1e rolls . By the 
end of 1958, employment was well over the million 
mark and the composition of the work force had under­
gone another major change. The need for a still greater 
proportion of scientists, engineers, and technicians in 
an era of dramatic lt:chnological advance need no 
elaboration but there was, in addition, a new emphasis 
on more and better managerial talent, due to intensified 
competition for fewer projects, a heightened demand 
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The skills needed for design 
and production of supersonic 
aircraft, missiles, space 
systems, and engines such as 
the Genernl Electric CF-6 
turbofan drastically altered 
the manpower balance of the 
aerospace industry. In the 
mid-!940s, Pighty percent 
of the employees were produc­
tion workers; today they 
make up only half of the 
work force. 

for cost-cutting productive efficiency, and the increased 
complexity of program management. 

The Space Age 

In the decade of the 1960s, the industry-which in 
1959 had become the 'aerospace' indu try-experi­
enced one more major transition as the national space 
program moved into advanced stages. 

Actually, industry's role in space research dates back 
to 1955, when the government ordered development of 
a .launch vehicle and satellite for US participation in 
the fnternational Geophy ical Year. But prior to 1960 
the industry' pace effort was not significant, as evi­
denced by the fact that it con tituted m1ly a fraction of 
one percent of total ales in 1959. 

The industdal space effort gathered momentum in 
the 1960 , parli.cularly in the years following the na­
tional commitment to put men en the moon 'within 
the decade." The lunar program termed by one publi­
cation 'a near miracle of engineering and production," 
taxed contractors' capabilitie to their limits. In addi­
tion, the industry developed and built, for both NASA 
and the military ervices, a variety of increasingly com­
plex, unmanned space ystems, each of them techno­
logically demanding. 

Undoubtedly the space program wa the dominant 
influence in history's most explosive decade of tech­
nological advance. There were two primary contrib­
uting factors: breadth and acceleration. The breadth 
of the program required continual probing of new re­
search frontiers not simply in aerospace areas but 
across the spectrum of almost every scientifi.c and 
technological discipline. The acceleration of effort im­
posed by the lunar-landing timetable necessitated a 
forcing of technology compressing into one decade the 
normal advance of several. 
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While carrying out its space assignments, the industry 
continued to move forward on its other fronts. Mili­
tary aircraft top speeds moved from the Mach 2 to 
the Mach 3 level. A new breed of airliner, the wide­
body or advanced-technology jet, entered production. 
Missiles progressed through second, third, and fourth 
generations. With each increment of progress, the in­
dustry built a broader base from which to proceed to 
new levels, but each step of gain was possible only 
through greater and greater accent on research and 
development. A quarter century of transition can be 
summed up in the statement that aerospace has changed 
from a production-oriented industry to a research-and­
development-oriented industry. 

Then and Now 

The extent of the industry's transformation is best 
illustrated by a few 1945-1970 comparisons of some 
major facets of the industry's operation. 

• Product Line. Except for a few primitive missile 
experiments, the 1945 aircraft industry's output con­
sisted entirely of aircraft, engines, and components. 
Today, the major portion of the industry's sales-in­
cluding research and development contracts-still 
comes from aircraft work, but it has declined dramati­
cally as a percentage of the total. Aircraft accounted 
for fifty-five percent of sales in 1969; thus, almost half 
of the industry's sales involve products that did not 
exist twenty-five years ago. 

Commercial aircraft production has grown substan­
tially. In the immediate postwar years, commercial 
sales ran from ten to twelve percent of the total, but 
only because military production was at the nadir. Dur­
ing the Korean years, commercial volume dipped to five 
percent, but it began to rise in 1956 when output in 
terms of units outstripped military plane manufacture 
for the first time. Dollar value of commercial produc­
tion was still low in that year-8.5 percent of the total 
-because most of the output was in lower-priced gen­
eral-aviation planes. 

Deliveries of general-aviation aircraft have mounted 
steadily since 1956. Turbine-powered airliners had an 
even greater impact on the military /commercial sales 
ratio. By 1960, commercial dollar volume had climbed 
to 12.5 percent of total sales, and last year it fell just 
short of twenty percent. 

In 1969, the industry built close to 12,500 general­
aviation planes and about 500 jetliners, which com­
pares numerically with about 4,000 military aircraft. 
Jetliner backlog at the end of the year was well over 
$8 billion, most of it in orders for the new wide-bodied 
jets. Of trade-balance importance to the nation was 
the fact that $2. 7 billion of the backlog represented 
orders from foreign airlines. 

The missile effort currently generates 18.5 percent 
of the total sales, while space equipment and research 
generate more than sixteen percent. The remainder, 
more than ten percent, comes from nonaerospace prod­
ucts and services, an area that has become increasingly 
significant over the past several years. These latter sales 
stemmed from the broad technological capability built 
up by the industry, particularly in the last decade, as 
it carried out it~ multiple governmental responsibilities. 
The acquired know-how has found wide applicability 
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in such fields as civil uses of nuclear energy, marine 
sciences, water desalinization, crime control, urban 
transportation, and pollution control. 

The product line of the individual company has 
changed appreciably from the years of World War II, 
when a firm concentrated on one type of product. The 
switch had its origins in the mid-1950s with the intro­
duction of guided missiles and the growing complexity 
of aircraft, which demanded an array of new systems. 
Production capability for many of these systems did 
not exist, so manufacturers who had long been one­
product firms began to branch out into guidance, pro­
pulsion, and other areas of specialization. Most major 
manufacturers today are organized on a multiproduct, 
multidivisional basis. 

• Employment. It is an interesting fact that employ­
ment in the aerospace industry at the beginning of 
1970, at approximately 1,350,000, coincided almost 
exactly with peak employment of the aircraft industry 
in World War IL Numbers, however, are the only 
similarity. 

In 1943-44, eight out of every ten employees were 
production workers, many of them in the low-skill 

(Continued on following page) 

Systems reliability advanced by orders of magnitude as the 
space age matured. Here, an Apollo command module is assem­
bled in one of the "clean rooms" at the North American plant. 
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F/ectronics, a World War Il infant, became a key factor in 
the aerospace world. Spurred by a continuing threat, postwar 

categories. Only one in fifty was a scientist or engi­
neer. Today, production workers make up only half of 
the total work force, and the average skill level is ap­
preciably higher than it was in the war years. '.fhc 
proportion of scientists and engineers has climbed to 
sixteen percent, technicians to six percent. 

• Manufacturing Methods. World War II was what 
manufacturing people call the "tin-bending era." Per­
formance requirements of the day permitted relatively 
simple construction out of aluminum, which in some 
cases could be cut by a pair of shears. Manufacture 
of today's aircraft admits of no such simplicity; mod­
ern planes, particularly supersonic craft, need stronger 
structures and better skins for protection from their 
operational environment. Hence, aluminum has given 
way to new materials. 

In wide use is titanium, a metal that is stronger than 
aluminum yet affords a weight saving. But titanium is 
a superhard material, extremely difficult to drill, weld, 
and forge, and, of course, it is more expensive. Now 
coming into production usage are the new composite 
materials, compounds of very tough fibers embedded 
in plastic matrices. At the same strength, composites 
offer twenty to forty percent weight savings over titani­
um, a very important factor in the continuing demand 
for greater performance. But, as did titanium, they 
pose a new set of problems, and their_ wider usage 
requires extensive research in manufacturing methods. 

New materials dictate changes in plant. machinery. 
The welder of World War IT would not even recognize 
his modern counterpart, the multimillion-dollar auto­
matic electron-beam welder. Rosie the Riveter's job is 
handled by computer-directed or numerically controlled 
machines, as are a number of other manufacturing 
processes. 

In the constant quest for greater production effi­
ciency, the industry is taking numerical control a step 
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technology started at high speed, then increased its pace, This 
BMEWS site at Thule AB is one of its greatest achievements. 

further. Now in development is CAM (for Computer 
Aided Manufacturing), a completely automated manu­
facturing facility that could handle automatically al­
most every tep of the fabrication process, from design 
through inspection of fini hed parts. It will be enor­
mously expensive to develop and place in operation, 
but for the long run it offers tremendous increases in 
productivity as well as large-scale dollar savings. 

• Procurement. Prior to World War II, practically 
all defense contracts were awarded, as required by 
law, through formal advertising procedures, a method 
effective in its proper arena-where procurement in­
volves standard, low-technology items and where com­
plete and realistic specifications can be cited, permit­
ting bidder selection on the basis of price alone. De­
spite the evolution of Department of Defense require­
ments from "off-the-shelf" items to highly complex 
systems, purchasing by advertisement and bid remains 
to this day the only procurement method formally rec­
ognized in the Armed Services Procurement Act. 

The inference is that the advertising method is uni­
versally applicable and is the "one best way," but it 
clearly is impracticable in cases where the item being 
procured is an extremely complex defense system de­
manding the utmost in the contractor's managerial 
competence, technical skills, and elaborate facilities . 
Accordingly, during World War U, the military services 
were granted exceptions, allowing them to negotiate 
contracts with industrial firms selected for their dem­
onstrated capabilities. Aerospace procurement by ne­
gotiation has been continued, in cases where the ad­
vertising approach is unrealistic, throughout the post­
war quarter century. There has, however, been a sig­
nificant swing in the type of contract awarded aero­
space manufacturers. 

In World War IT, and for most of the quarter 
century, the primary emphasis in government/ industry 
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contracting was on the cost-plus-fixed-fee contract, in 
which the government absorbed the costs and the 
manufacturer received a fee for the work involved. In 
the early 1960s, the emphasis shifted toward the use 
of a type of contract under which the manufacturer 
was required to quote a fixed price for major develop­
ment/production projects, and the fee earned de­
pended upon meeting the fixed price. Due to the many 
technical and pricing unknowns in highly complex pro­
grams that might take five to eight years to carry out, 
this proved to be an inappropriate procurement _tech­
nique. In effect, it transferred an inordinate risk from 
government to industry. 

Recently, the pendulum look another swing with lhe 
adoption by the Department of Defense of new rules 
to correct the inequities of fixed-price contracting. The 
fixed-price contract will still be employed where prac­
ticable, but, in general, the type of contract will be 
tailored to the risk involved. 

• Finance. Tf there is one thing that has remained 
relatively constant throughout the quarter century, it is 
the industry's profit level, traditionally the lowest among 
all manufacturing industries. Although the reasons for 
low profits have varied with changing times, earnings 
as a percentage of sales have ranged from 1.4 to 3.2 
percent. Last year's 3.0 percent compares with the 4.6 
percent average for all manufacturing industries. 

Explosive technological progress, with its attendant 
increases in complexity, has had an influence on profits. 
The dollar-volume magnitude of major programs re­
quires large-scale financing at high interest rates. Facil­
ities turnover has increased enormously; where an old­
type aircraft plant could be used for many years de­
spite model changes, a modern facility may become 
obsolete within the span of one project. Intense com­
petition for fewer and fewer programs drives down con­
tractors' bids. Compounding all these influences are 
the government's over-stringent contracting procedures 

The B-70 program challenged industry in every area of high­
speed bomber operations. Although the program was canceled 
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and, in recent years, disallowances of many costs which 
the industry regards as reasonable and necessary. 

All of these factors similarly influence the con­
tractor's risk. To remain competitive, a company must 
invest more of its earnings in facilities; the industry 
total in 1969 was $800 million. The detailed effort 
that goes into a competitive proposal for a major sys­
tem may cost a company tens of millions· of dollars_ 
And even a successful bid is a gamble rather than an 
assured profit. The extraordinary risks of government 
production have forced manufacturers to probe new 
areas and diversify their product lines, and some com­
panies have even decided that they can no longer afford 
to work for the government. 

The Technological Base 

A quarter century of aerospace gain has paid the 
nation a valuable dividend in an immeasurably broad­
ened technological base that represents the loftiest 
plateau of advancement ever attained by man. The 
know-how acquired is not only technical; it embraces 
the wealth of managerial experience developed in the 
course of directing complex programs. Nor is it just 
aerospace lore, because the extraordinary performance 
dictates of defense and space goals have spurred re­
search on a hundred separate fronts. 

This reservoir of know-how can be tapped to help 
solve many of the nation's-and the world's-most­
pressing social and economic problems: air and water 
pollution control, waste disposal, urban transportation, 
crime control, food supply, housing, and education. 
Technology alone cannot remedy these matters of vital 
concern; the solutions must originate in real public 
determination, backed by govermental organization of 
the attack. But, to the extent that technology can con­
tribute, twenty-five years of revolutionary aerospace 
progress have provided the capability.-ENo 

after only two aircraft had been produced, 
nificantly to the advancing technology of 

91 
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The Air Force and Space 
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Aircraft facilities in Santa Monica, Calif., pro­
duced its first Air Force-requested study. The study 
carried the title "Preliminary Design of an Experimental 
World-Circling Spaceship." The report was mostly 
hardware-oriented. But its authors, in some comments 
projecting social and political implications of such a 
project, showed significant insight: 

"The achievement of the satellite craft by the United 
States," they predicted, "would inflame the imagination 
of mankind, and would probably produce repercussions 
in the world comparable to the explosion of the atomic 
bomb." A companion report, dated October 18, 1946, 
declared, "Since mastery of the elements is a reliable 
index of material progress, the nation which first makes 
significant achievements in space travel will be ac­
knowledged as the world leader in both military and 
scientific techniques. To visualize the impact in the 
world, one can imagine the consternation and admira­
tion that would be felt here if the US were to discover 
suddenly that some other nation had already put up a 
successful satellite." 

The RAND people could not have been more right. 
Their predictions were borne out, to the massive em­
barrassment of the United State<;, eleven years later, 
when it was the Soviet Union that launched the first 
man-made satellite into orbit around the earth. The 
Soviet "first" need not have happened. Why it happened 
is a complex story that can probably never be told in 
its entirety. But it is a chronicle that can be traced in 
its general outlines. 

A ce111uries-old dream fulfilled: !',fen walk on the moon July 20, 
1969, while 011 earth millions watch the feat on video screens. 

In the quarter of a century that has passed since 
the RAND report, enormous technological strides have 
been made. And in the thirteen years since Sputnik, 
what had been considered the fantasy of space travel 
has become teality. Already man has walked the sur­
face of the moon. Later in this decade or early in 
the next, there will be operational space stations, 
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both American and Russian, in which highly trained 
crews of space engineers and scientists will perform 
significant observational tasks in orbit. As the years 
go by, man will explore the moon in considerable 
detail, tramping its surface, overflying its wastes in 
rocket craft, and observing man's neighbor world from 
lunar orbit. There will be lunar bases, American, 
Soviet, perhaps even international. And eventually, un­
less the experience of coming years reveals some pres­
ently unknown impediment to further-out manned ex­
cursions, men will travel in spaceships to Mars ,md 
land on that planet. The cost will be high and the 
direct economic returns difficult to calculate. But the 
knowledge attained of the cosmos will be priceless. 

The manned aspect of spaceflight, as dramatic as it 
has been, is in many ways dwarfed by the achievements 
on the unmanned side. For up to now, manned space­
flight has primarily been by way of dramatic demon­
strations. Unmanned astronautics, almost from the 
start, has been productive, not only in the scientific 
sense ( the discovery of the radiation belts around the 
earth, among many other revelations about "empty 
space") but also in terms of usable spaceborne weather 
observation, communications, and--an achievement of 
monumental importance in a world weary of war­
strategic reconnaissance. It can fairly be said that the 
promise of unmanned space technology, the future 
yield of robot spacecraft coursing through the void, is 
potentially enormous. As the reliability of space hard­
ware increases, we can expect to see, as products of 
space technology, really long-range weather forecasting. 
air and sea navigation, extensive use of communica­
tions satellites for regional and, possibly, global edu­
cational purposes, the relay of huge amounts of com­
puterized data of the business world, and large-scale 
survey of earth resources in a world threatened by 
despoilment at the hands of man. In the military field, 
we may expect even more complex and useful space­
borne strategic reconnaissance, plus missile-attack 
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warning satellites, all of them contributing to the 
world's hope for viable conflict control. 

Beyond flight itself, whether unmanned or manned. 
there are the less tangible, but in the long run equally 
important, influences on earth, of space technology. 
Space technology has not only placed great new de­
mands for precision on American, Soviet, European, 
and Asian industry. But also the space revolution has 
had a major impact on education, particularly in the 
United States. Sputnik set off a spate of public ques­
tioning of the validity of the American educational 
system that thirteen years later is still having its effects. 
Although the words and the music have changed­
"relevance" is the bpzz-word today-the main ques­
tion is still being asked: Is American education pre­
paring children for a complex technological age in 
whicfi science and technology need to be understood 
so that they may b~ properly harnessed for the good 
and safety of mankind? The question applies in sub­
urbia , as well as the ghettos. 

The earthbound effects of the advance into space 
have included, too, no less than the creation, here 
and in the Soviet Union, of vast new industries, built 
on the foundation of the aviation industries that had 
existed previously, but different in so many ways from 
their antecedents as to qualify for consideration as 
something very new in the world of work. This in­
dustry, as it has evolved, sometimes painfully and at 
great expense, represents what, for lack of a better 
term, might be called a group marriage of the arts of 
electronics, propulsion chemistry, computerology, nu­
clear physics, guidance, optics, materials- to mention 
only a few of the skills that have been combined in 
order to build the boosters and spacecraft in the 
hundreds that have been launched into space since 
J 957. 

The aerospace industry, which didn't even have a 
name a few short years ago, has become, certainly in 

(Continued on following page) 
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Rocke/ genius Robert Goddard, u11sw1g i11 his own time, lr e/ped 
lay fou11datio11s of the space age but didn't live to see it. 

this country, a major economic force, employing hun­
dreds of thousands of people of various skill levels. 
Through its "multiplier effects," the economists' term 
for the ancillary enterprises-the supermarkets, the 
shoe repair shops, the restaurants, and the like that 
have crowded around the space installations to serve 
the technologists and production people of the aero­
space industry-it has created a sizable amount of new 
wealth. In the years since Sputnik, in this country, 
whole communities have been transformed economi­
cally and politically by the space enterprise. They have 
boomed, and now many slump, as a measure of the 
economic health of the industry. 

Roots of the Space Age 

All this is recent history. It happened, almost 
literally, yesterday. But the space era, which we have 
tended to date from Sputnik and the American re­
sponse to that shock of shocks, has historical roots 
that go back a good deal further in time: American 
roots, Russian roots , German roots, and British and 
French roots. 

For every dream there is a dreamer. And, for such a 
vast dream as man's flight into space, there was an 
army of dreamers. Some of them were hard-headed en­
gineers and theoreticians: America's Robert Goddard, 
Russia's Konstantin Tsiolkovsky, Germany's Hermann 
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Oberth, Walter Dornberger, and Wernher von Braun. 
Others were far-seeing physicians like Hubertus Strug­
hold, the transplanted German who, after World 
War II, settled in at the Air Force's School of Avia­
tion Medicine at Randolph AFB, Tex., and, on a 
shoestring, in 1949 established the Air Force Depart­
ment of Space Medicine, in the conviction that some­
day men would indeed travel in space and that medical 
preparations needed to be made. 

All these and many others saw the potential of 
rocketry. The Germans did it most dramatically by 
building and launching the V-2s, the world's first bal­
listic missiles, against England in the last, desperate 
days of World War II. 

There were others too, the imaginers, the writers of 
science fiction like Britain's H. G. Wells and France's 
Jules Verne. In exciting novels that thrilled generations 
of readers earlier in this century, they asked the ques­
tion: What if? There were others, those who combined 
their artistic skills and scientific training in their writ­
ings to come up, as did the remarkable science=fiction 
master, Britain's Arthur C. Clarke, with feasible pro­
posals for space technology far ahead of their time. It 
was in 1945 that Mr. Clarke proposed a viable system 
of communications satellites. It was an idea that was 
hard to patent at the time but a concept that he has, 
to his delight, lived to see become reality. As a leading 
_lJ1U_lJullt11L oi spal:e technoiogy, ir is Arthur C. Ciarke 
who most eloquently and persuasively advocates space 
technology as a kind of positive substitute for war, a i; 

an enterprise that in the future can harness the ener­
gies of men and nations in a nonaggressive and interna­
tional mode. 

The roots of the space age, which has blossomed so 
spectacularly since 1957, were delicate indeed. Despite 
what they could show by way of the practicability nf 
rocket propulsion, the pioneers like Goddard in the 
US and his counterparts in Europe received little sup­
port in their own countries, although they appear to 
have kept track of each other's work. Goddard died in 
1945, a disillusioned man, at just about the time the 
first real stirrings as to the potential of rocketry for 
military purposes were beginning here. Before and 
during World War II, Goddard's rocketry studies and 
demonstrations had been closely analyzed by the band 
of Germans at Peenumiinde, led by General Walter 

N o 111 a top VS space 
planner with NASA, 
G erman-born Wernher 
von Braun was 011 

the World War II team 
that built the rocket 
weapons G ermany 
hoped would stave 
off defeat. After World 
War II, working for 
th e US, von Braun 
fought hard for 
establishment of an 
American satellite 
program. 
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Dornberger and Wernher von Braun who, with little 
support from Hitler, had tried to reverse the inevitable 
defeat of Germany with the first real space-traveling 
weapons, the V-2s. 

Postwar Rocketry 

It was only after the war, with Europe in ashes, 
America triumphant, and the Soviets battered but 
victorious, that slowly but surely the space idea began 
to germinate. And even then, to be accurate, it was not 
so much a space idea as a rocketry idea, a conviction 
that military purposes could be served, as they had 
been in Germany, by rocket weapons. Out of such 
ruminations and small beginnings, assisted in the 
United States by the group of German scientists col­
lected in shattered Germany after the war and brought 
to this country, developed the US Army and Air Force 
ballistic missile programs. These programs were lineal 
descendants of the Nazi V-weapon efforts but were 
heavily bolstered by American technology of the post­
war period. The "Chinese copies" of old German 
V-weaponry, tested by the US military on western 
deserts after the war, showed the way to the Thors, 
Atlases, Titans, and Saturns of the future. 

These small but important movements were occur­
ring in the late 1940s. World War II was receding into 
the past. But already the cold war had begun, and the 
Korean War, which led to US rearmament, was but a 
few years in the future. Although most of the US 
rocketry effort of the early postwar years was in terms 
of ballistic weapon development, there were those who, 
even as they worked on the weapons, continued to 
dream of manned spaceflight and earth satellites. 
Among them was Wernher von Braun, then working 
for the US Army. In 1952 and 1953, with other space 
enthusiasts, he put his name to an imaginative series 
of feature articles in Collier's magazine, on earth satel­
lites, space stations, and manned flights to the moon 
and Mars. 

By the early 1950s, as has been recorded on these 
pages many times, prescient voices in the US Air 
Force were urging a top-priority ballistic missile pro­
gram. Despite the fact that the intercontinental ballistic 
missile had been pooh-poohed by such scientific lumi­
naries as Dr. Vannevar Bush, who had been chief 
marshal of the World War II US scientific mobilization, 
the Air Force missiles advocates, led by the Air Force 
Assistant Secretary for Research and Development, 
Trevor Gardner, and then-Col. Bernard A. Schriever, 
were able · to persuade the Eisenhower Administration 
of the need for what became the Air Force ICBM 
effort. These men, and many others, battling resistance 
to new ideas within the Air Force itself, were able to 
convince the decision-makers that the Soviet Union was 
seriously engaged in ballistic missile development and 
that, for our own safety, the US also had to commit 
itself to an ICBM effort. Thus, after earlier on-and-off 
starts, was the Air Force ballistic missile program born. 

(Continued on follmving page) 

After a disastrous debllf, the Va11g1wrd satellite effort, 
designed for the US IGY program, finally succeeded. But 

the Russians had already beaten us wilh Sputnik. 
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An Air Force officer 
who risked his 
career by battling for 
an Air Force ballistic 
missile program, 
B. A. Schriever rose 
to four-star status 
and headed the Air 
Force Systems Com­
mand after directing 
the multibillion­
dol/ar USAF missile 
program of the 
1950s. USAF missilery 
provided space boosters 
once space got the 
green light. 

Out of that program came the rockets that later 
became vvorkhorsc boosters for the US space program. 
While the Air Force ballistic missile program pro­
ceeded, so did the Army's, spurred by von Braun, 
Army missile general John Medaris, and their corps of 
rocket experts at the Army Ballistic Missile Agency at 
Huntsville, Ala. 

There was a peculiar irony in their triumph that 
would come to light only later, atter the Soviet Sputmk. 
One of the technical bars to ICBMs had originally 
been the great bulk of nuclear weapons. It was not 
really until technical breakthroughs reduced that bulk 
that the ICBM was viewed as practical. The Russians, 
in their missile effort, had apparently not been con­
cerned with this problem and therefore worked awav 
at much more powerful boosters for their missil~ 
weapons. This gave them the early space-age lead in 
the satellite-launching business, a lead that was over­
taken only with great difficulty and at sizable cost by 
the United States. 

International Geophysical Year 

Yet even then, with Sputnik only a very few years 
in the future, space per se was still of minimal interest 
and indeed unmentionable in the Pentagon. An odd 
and unexpected turn of events changed everything and 
led to the real beginning of the space age. The world 
scientific community deserves the credit. For it was the 
scientific community, living as it does in the hope that 
peaceful cooperation in science can help bring inter­
national collaboration on broader fronts, that per­
suaded governments, including the US and Soviet gov­
ernments, to take part in what would be called the 
International Geophysical Year-IGY for short. In 
1955, the US announced that, as part of its contribu­
tion to the IGY, it would launch a small scientific earth 
satellite, the later-to-be-maligned Vanguard, using a 
Navy-developed booster. IGY was to run from July 1, 
1957, to December 31, 1958. Its purpose was to en­
courage a vast international effort of research on the 
earth and the atmosphere, with scientists around the 
world contributing what they could by way of experi­
mental studies. 

As it turned out, the Soviets themselves were quietly 
proceeding with a considerably more impressive IGY 
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earth-satellite program than the US was contemplating. 
They beat the US to the punch, with Sputnik, on Octo­
ber 4, 1957, and the world was never quite the same 
again. The history of the US decision to proceed with 
the miniscule Vanguard-the first of which failed after 
the Soviet Sputnik had startled the world-is still being 
gone over. The irony is that in 1957 the US did have 
the skills and hardware to be first into space. Either the 
Army's von Braun missile team in Alabama or the Air 
Force's ballistic missile group, headed by General 
Schriever on the West Coast, could have put a satellite 
into orbit, had they been given the assignment. Before 
Sputnik, von Braun had been warning his colleagues 
in the missile and space business that, unless the govern­
ment gave the IGY satellite project high priority and 
used the Army's available booster power, the Russians 
would mortify the US by being first. 

During the same pre-Sputnik period, the Air Force's 
General Schriever said publicly that the existing Air 
Force missile program was capable of providing the 
hardware for earth satellites. Longtime readers of this 
magazine will recall an article by General Schriever 
("The Battle for Space Superiority") which appeared 
in the April 1957 issue of AF/SD. The article was 
based on remarks that the General had made earlier 
in the year at a Convair-sponsored astronautics sym­
JJUsium iu 3au Dicgu, Calii. iiavi11g uuku llml LlJC 

"compelling motive for the development of space tech­
nology is the requirement for national defense," the 
General went on to say that "the same propulsive unit 
that boosts a heavy nose-cone warhead to 25,000 ft/sec, 
could boost a somewhat lighter body to the escape 
velocity of 35,000 ft/sec, or to an orbital path around 
the earth. 

"Using the same number of stages, the ratio of 
thrust to weight would be greater by using a lighter 
payload, and higher accelerations and velocities could 
be reached before burnout," he went on. 

"Or with our present state of knowledge, it would 
be relatively easy to add another stage. . .. The same 
guidance system that enables the warhead of a ballistic 
missile to reach its target within a permissible accuracy 
would also be sufficiently accurate to hit a target much 
smaller than the moon. Or, if we are talking about 
a circular orbit around the earth, errors in guid­
ance could be easily observed over a period of time 
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Air Force and Army, 
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missile mission in the 
1950s, set back the US 

space program and 
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the unwise decision 
to build a special 

"ci1·ilia11" booster for the 
Vanguard effort, 

according lo the late 
Dr. Clifford C. Furnas. 
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and corrected, and the satellite kept on an accurate 
orbit. . . ." 

In any case, the exis ting military ballistic missile 
capabilities of the Air Force and Army were not u ed 
for the US IGY satellite venture, and a heavy price 
was paid in American pres tige. The story f why the 
military capabilities were not used i fa cinating and 
illustra tiv of h w politi,cal circumstance can lead to 
mistaken judgments. New light on the pre-Sputnik 
period has recently been shed by the posthumous publi­
cation of an account of the affair by the late Dr. 
Clifford C. Furnas, who from 1955 to 1957 was 
Assistant Secretary of Defense for Research and De­
velopment. Dr. Furnas' account appears in the Spring 
1970 issue of Research Trends, the publication of the 
Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y. 
Dr. Furnas was one of the founders of the laboratory. 

Dr. Furnas makes several points in his account. He 
says that as early as 1955 US intelligence had in­
dicated a significant satellite effort by the Soviets. He 
says that the Army was making a strong pitch for the 
IGY satellite assignment. And he says that the Air 
Force, while capable of the assignment and in posses­
sion of the biggest booster (Atlas), was preoccupied 
with its high-priority missile program. He says, too, 
that the Army had a good chance of winning the 
assignment, but that an extraneous matter, the em­
barrassment of the outgoing Air Force Secretary, 
Harold Talbott, over his use of official stationery for 
private business, led to a crucial moment of inattention 
by the man about to succeed Talbott, Donald Quarles. 
This in turn created circumstances in which the Army's 
bid for the satellite job was outvoted by the Navy and 
the Air Force. 

The late Dr. Furnas' account, which may well be 
disputed by others, illuminates the moods and con­
flicts of the period. The Air Force and Army in the 
mid-1950s were locked in a struggle over the missile 
mission. At the same time, there were people in both 
services who were thinking in terms of both missiles 
and space operations. The Eisenhower Administration 
was remiss in not settling the missile-mission question 
definitively, and it was not until Defense Secretary 
Charles Wilson was succeeded by Neil McElroy that 
the Air Force won its struggle with the Army. The 
interservice battle was repeated after Sputnik, this time 
over the military space mission. And that struggle took 
several years. It was not until 1961 that the military 
space-mission question would be decided in favor of 
the Air Force. That, getting ahead of ourselves in this 
account, was by order of President Kennedy's Defense 
Secretary, Robert S. McNamara, who assigned military 
space-mission primacy to USAF while at the same time 
allowing for Army and Navy military space-system 
developments for those services' particular purposes. 

In the pre-Sputnik period, not only were the Air 
Force and Army vying for the missile mission, a 
rivalry that was to cost dearly. There was also the 
policy error rooted in the scientific community's in­
sistence on a nonmilitary cast to the US participation 
in the IGY program. This, combined with Air Force­
Army rivalries, led to the decision, as Dr. Furnas 
points out, to develop, under Navy management, un­
necessarily and, as it turned out, not very successfully, 
a new "civilian" booster for the US IGY Vanguard 
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satellite. That was double-talk since the military had to 
be involved. It was also silly to have decided to develop 
a new booster for Vanguard when boosters, available 
from the Army or Air Force, could have done the job. 

At any rate, the mistake was rectified, dramatically, 
but too late to save the country the embarrassment of 
the Soviet "first." After Sputnik, the Army and von 
Braun were given a go-ahead by Defense Secretary 
Neil McElroy to launch what became known as US 
Explorer I, on January 31, 1958. 

The Post-Sputnik Shock 

The rest is more recent history. The post-Sputnik 
political shock led to public recrimination and a set 
of major hearings on Capitol Hill. The legislative star 
of the hearings was then-Senate Majority Leader 
Lyndon Johnson. The scope of the Senate hearings was 
broad and covered everything from the confused 
missile/ space organization in the Pentagon to the ques­
tion of whether some superagency should be created 
to mount an American space thrust. (Meanwhile, a 
temporary device for coordinating the military's sp~ce 
capabilities, mainly Air Force and Army, the Advanced 
Research Projects Agency-ARPA-was set up, and 
plans were begun to devise unmanned shots at the 
moon by Schriever's and van Braun's teams.) 

Congress decided that, rather than invent a new 
superagency to run the US space program to come, the 
old and respected National Advisory Committee for 
Aeronautics (NACA), which for years had done ao­
plied aeronautical research for the military services and 
industry, would be revamped, renamed, and recast as a 
new and expanded civilian agency to direct a space 
program for the United States. The exact nature of 
that space program was scarcely formulated at the 
time. Uader the terms of the National Aeronautics and 
Space Act of 1958, NACA became the National Aero­
nautics and Space Administration and was given the 
major portion of the space task that would evolve. 
But at the same time, prudent legislators reserved to 
the Department of Defense the right to operate space 
programs "peculiarly associated with the national secu­
rity." The concept of civilian supremacy was under-

(Continued on following page) 

A s a senator, Lyndon 
B. Johnso11 fed the 
Capitol Hill investiga­
tion after Sputnik of 
the reasons for the 
stunning propaganda 
defeat suffered by 
the US. As President, 
LBJ pushed the 
Apollo moon-landing 
effort begun by his 
predecessor, the assas­
sinated John F. Kennedy . 
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scored in the Space Act, and the approach was gen­
erally accepted by the press and public. 

But creating a new agency from an old one and 
developing a space program that transcended the US 
involvement with the IGY was easier said than done. 
The Eisenhower Administration was less than enthusi­
astic about space as a national goal, and only a public 
howl that "something 1Je done" to recoup US prestige 
was enough to get the Eisenhower Administration to 
commit itself, in early 1959, to an American effort to 
orbit a man. The program was to be known as Project 
Mercury. Project Mercury itself evolved largely from 
the Man in Space Soonest (MISS) program under 
study in the Air Force (see "Blueprint for Tomorrow's 
Spacecrews," by William Leavitt, AIR FORCE/SPACE 
DIGEST, May 1958), with valuable additional input 
from the space task force assembled by the new 
NASA agency at Langley AFB, Va., a group that 
eventually established itself at what was to become the 
NASA Manned Spacecraft Center at Houston, Tex. 
Events and policies piled up. The Eisenhower Admin­
istration was headed into its last days. Its swan-song 
space report was quite conservative in tone as to the 
question of further excursions into space beyond the 
manned orbital program to which it had already com­
mitted the country. 

But there was to be no turning back. The aggressive 
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Persuaded of the 
danger presented to the 
US by the Soviet 
ballistic missile program; 
President Eisenhower 
authorized a top­
priority US program 
to develop ICBMs. In 
late 1957, Sputnik 
mortified his Admin­
istration and Eisenhower 
authorized a modest 
US space effort. But 
to the last, he was 
never a space enthusiast. 

Democratic challenger in the 1960 presidential race, 
John F. Kennedy, made an issue of US prestige and 
added a claim that, beyond the space embarrassment, 
this country was behind the Russians in strategic mis­
sile development. The latter claim, after Mr. Kennedy's 
entry into office, was quietly buried, although to this 
day it is still argued. 

Once in the presidency, Mr. Kennedy, at the outset, 
was rather conservative about starting any new large­
scale US space programs. About all he did before 
April 1961 was expand the funding for the Saturn 
booster program, which was then in danger of col­
lapsing. It was not until after the Bay of Pigs debacle 
in Cuba and the Soviet launching of Yuri Gagarin 
into orbit on April 12, 1961, that the new President 
became alarmed enough to ask his advisers for plans 
for major programs. But when they came, the plans 
were truly major, even startling. In May of that year 
Mr. Kennedy asked Congress to commit the country to 
a NASA-managed manned flight to the moon before 
1970. The commitment was made with nary an argu­
ment. 

Later that year, in December, the civilian space 
agency announced the Gemini two-man orbital pro­
gram as a follow-on to the Mercury program, even 
though no American astronaut had yet been orbit.ed 
and would not be until February 20, 1962, when John 
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Glenn became the first American to achieve orbital 
flight. The only US manned flight achievements in 
1961 were the brief May 5 suborbital flight of Alan 
Shepard, an event that glued millions to their TV sets 
to watch Shepard lift off atop a Redstone rocket for 
a fifteen-minute-long ballistic vault downrange, fol­
lowed on July 21 by Virgil "Gus" Grissom's similar 
flight. 

Step by Step Progress 

From 1961 on, the US manned spaceflight program 
proceeded step by step. As the years rolled by toward 
the moon-landing target date, Mercury was succeeded 
by Gemini. In flight after flight, US astronauts demon­
strated (as did their Russian counterparts) human 
ability to survive in orbit, to work in orbit, and even 
to "walk" outside their spaceships,' tethered to their 
craft. During the same decade, from small beginnings. 
the potential of unmanned "working" satellites, scien­
tific probes to the moon and Mars, and military ob­
servation satellites was being demonstrated. In Amer­
ica, the embarrassment of Sputnik had faded. Some 
critics of the space effort, particularly of the moon­
landing program, were asking whether the " race to 
the moon" was a race at all, since it appeared that the 
Soviets had decided not to compete . 

By 1964, during the presidential contest between 
Democrat Johnson and Republican Goldwater, new 
questions arose: Was the hugely expensive moon­
landing program drawing money and talent away from 
military space programs, and were we risking near­
orbital military technological surprise by the Soviets? 
By then there was a sizable body of criticism of the 
US space effort. Some critics were asking, too, whether 
trying to go to the moon before building manned 
space-station capabilities in near orbit was not putting 
the cart before the horse. Should we not concentrate 
on the near-orbit space station before going to the 
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Russia's Yuri Gagarin 
and friends: At the 1965 
Paris Air Show, national 
ril'afries were for~otten 
for a time as Gagarin, 
seated left, greeted US 
Astronauts Ed11'ard White, 
third from right, and 
James McDivill, as Vice 
President Hubert 
Humphrey and French 
Premier, no11° Presid,mt, 
Georges Pompitlou, 
second from right, flashed 
smiles. Gagarin was later 
to die in a plane crash, 
and White was to lose his 
life i11 a tragic fire on 
the pad al Cape Kennedy. 

moon? The first set of criticisms about military space 
was responded to by the announcement in late 1965 
of US intent to proceed with an Air Force Manned 
Orbiting Laboratory (MOL) program . That effort was 
to die in 1969, several hundreds of millions of dollars 
later, as a concession by the Nixon Administration to 
economy and to antimilitary critics, 

By 1966 the Apollo program was moving apace .. 
although under increasing attack from political and 
social critics who insisted that needed attention to 
domestic problems was being sacrificed on the altar 
of technological efforts. Then, on January 27, 1967, 
disaster struck. Three astronauts-Virgil I . "Gus" 
Grissom, Edward White, and Roger Chaffee-were 
killed ~n the pad at Cape Kennedy, Fla., in a flash fire 
during a test run of an Apollo crew module. The 
ensuing recriminations and investigations revealed cer-

(Continued on following page) 

Beset by antimilitary 
criticism and budget 
pressures, President 
Nixon canceled 
the Air Force's Manned 
Orbiting Laboratory 
project in 1969, ending 
Air Force hopes for a 
manned space system of 
its own. However, Air 
Force is taking part 
in tire NASA space­
shull{e program for the 
1970s. 
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Sight of the sixties: With two astronauts aboard, an Air Force­
developed Titan ll booster, mainstay of the Gemini manned 
orbital spacecraft program, lifts ofj from Cape Kennedy . 

tain management shortcomings in industry and NASA 
that seemed for a time enough to destroy the entire 
manned spaceflight program. But the pieces were man­
fully picked up, and before long the moon-landing 
effort was back on schedule. Americans circumnavi­
gated the moon in December 1968, demonstrated the 
capabilities of the Apollo hardware in orbit in early 
1969, and in July 1969 landed on the moon, followed 
in a few months by a second American crew. Disaster 
struck again when the third attempt, Apollo-13, was 
mounted. Faulty equipment caused an explosion aboard 
the spacecraft en route to the moon. Only a combina­
tion of incredible luck, coolness of the crew, and the 
skills of the flight controllers managed to bring 
the astronauts of Apollo-13 home safely to earth. No 
one is sure when the next Apollo flight will occur or 
how many more there will be. 

Looking Ahead 

Now it is 1970-twenty-five years since the end of 
the second world war. The impossible dream of man 
in space has been fulfilled. Unmanned satellites work 
away in the blackness hundreds and thousands of miles 
out. We are still at it. The Russians are still at it 
Western Europe is looking for ways to operate in space 
in cooperation with the United States while at the 
same time retaining some measure of technical and 
fiscal independence. Japan promises to become a space 
power. Red China has launched a satellite. 
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Here, while war still rages in Southeast Asia and 
domestic crisis has become routine, NASA and military 
space planners are finally bringing the space program 
back closer to earth. Coming are American manned 
space stations and a space shuttle that will carry men 
and supplies from earth to orbit. Coming are unmanned 
satellites whose complexity will dwarf the intricate 
hardware of today. Coming is a future the shape of 
which we cannot discern with precision but a future 
inevitably influenced by man's physical and mental 
leap beyond the planet he has till now called home. 

The US Air Force's role in this vast effort has been, 
at the same time, staggering and often frustrating. 
Against a background of internecine rivalry among the 
services over the missile mission in the early 1950s, 
and relegated after Sputnik to a support, rather than 
dominant, role in the national space program, the Air 
Force has managed since 1957 to provide to NASA 
a major portion of the systems management and launch 
capability and the space-medical expertise without 
which the civilian agency could not have gotten off the 
ground. At the same time, the Air Force's own manned 
spaceflight programs have several times been shot 
down. The Man In Space effort of the 1950s, which 
was incorporated into Mercury, the Dyna-Soar orbital 
glider, and the Manned Orbiting Laboratory project 
of the 1960s, not to mention the unaccepted Air Force 
nhm for ::i mf!nnerl mo0n hmrlin!J offereri nrior to the: 
I ...._, i 

Kennedy Apollo commitment, all died. And today, on 
the manned spaceflight front, the Air Force is a junior 
but insistent partner with NASA in the projected space 
shuttle, campaigning for militarily useful capabilities 
on the craft. 

But, withal, the Air Force, as prime space operator 
in the Defense Department since 1961, has developed 
a huge unmanned space program geared to strategic 
observation, early warning, and satellite-borne defense 
communications. For the most part, the Air Force's 
space program is based on the passive military use of 
unmanned spacecraft. Certainly the wild-eyed military 
moon-base ideas that infected some Air Force planners 
in the late 1950s have gone by the boards. But, at the 
same time, thought has to be given, and is being given, 
within the Air Force to the future. Active space weap­
onry, at least in terms of devices to counter hostile 
activity by others, has to be studied. Although not 
much is said about it these days, it is a fact that the 
Soviets have the devastating capability · to attack the 
US from orbit with nuclear weapons. Counter tech­
niques, perhaps laser weapons or other devices using 
exotic technology as yet unperfected, may well be 
needed in the future to protect the US against space­
borne Pearl Harbors. What the Soviets can do now, the 
Chinese may be able to do the day after tomorrow­
despite all the international proscriptions against the 
deployment of weaponry in space. 

The Air Force's existing array of passive space de­
vices-particularly the unmanned observation satellites 
that have been orbited since 1960-has already played 
a major role in the keeping of the peace in a space­
age world still plagued with conflict. And in an era 
in which superpowers, fearful of their own strength, 
seem to be groping toward some sort of agreed-on 
standoff, for mutual protection, that role will probably 
enlarge during the uncertain years to come.-END 
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