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Editorial Abstracc The bewildering pace of development in aerospace-power technolcp irarnediatth follois 
ing World 	H was no aaident. The author's account of the highly successful efforts of Army Air Corps 
leaders to eft German technology at the end of the war is a story that still has lessons for us racialc. 
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Caltech professor Theodore von Kaman, the *dean of 
American aeronautics' 

IN NEW WORLD Vistas, the US Air Force's 
science and technology (S&T) study of 
1995. Dr. Gene McCall wrote about the 
relationship of technology to the Air 

Force after almost 50 years as an independent 
service: "It was clear in 1945 that the technol-
ogy gains of the first half of the twentieth cen-
tury should be consolidated to create a supe-
rior. technology- and capability-based Air 
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Force which could respond to threats not yet 
imagined. The world which emerged from 
the destruction of World War H could not 
have been predicted in 1945. but the empha-
sis on technology and capability rather than 
on assumptions about future geopolitical sce-
narios served us well as we entered the Cold 
War."' 

Technology is fundamental to the culture 
of the US Air Force. For the most part. this 
technology culture appeared at the same 
time as the air service itself. due to the nature 
of heavier-than-air flight. For nearly a cen-
tury, technological progress has occurred in 
starts and fits as well as leaps and bounds. ex- 
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Dr. Karman (right) wears the uniform of an Army Air 
Forces colonel (sans eagles) during Operation LUSTY 
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plociing geometrically as it accompanied the vi-
sionary efforts of key individuals and programs. 
In conducting analyses of technological effi-
ciencies in anticipation of tomorrow's com-
plex threat environment. one would do well 
to consider the past successes of some of 
these key players in technological develop. 
ment. In particular. a seminal turning point 
occurred on the heels of World War II as part 
of a plan to exploit German scientific ad-
vancements. The plan was called Operation 
LUSTY (for Luftwaffe secret technology). 

Technological change during World War H 
proceeded at a frightening pace. Develop. 
ments in aircraft design. propulsion. weap-
ons, and electronics contributed vitally to the 
outcome of events in the global conflict. At 
the heart of these developments were scien-
tists. largely civilians, who worked to produce 
military equipment that would turn the tide 
of the war. Among them was the youthful 
Hungarian aerodynamicist Dr. Theodore von 
Karman. Since his arrival in the United States 
from Europe. having obtained Guggenheim 
funding and hoping to avoid rising national-
ism and Nazism. he had become acquainted 
with several Army air officers. among them a 
young major named Henry "Hap" Arnold. 
who would later command the US Army Air 
Forces (AAF) throughout World War II. 

Since their first meeting at the California 
Institute of Technology (Caltech) in the early 
1930s, Arnold had witnessed the professor's 
skilled use of mathematical equations to solve 
complex aerodynamic problems. After inher-
iting command of the Army Air Corps in 1938 
and driven by a near-obsessive belief in the ef-
ficacy of scientific approaches to Air Corps 
problems. Arnold called civilian scientists to a 
meeting at the National Academy of Sciences 
building in Washington. D.C.. in 1939. Among 
the visitors was a team from Caltech. includ-
ing }Carman. At that meeting. Arnold doled 
out scientific projects. such as finding a solu-
tion to high-altitude windshield icing and de-
veloping aircraft radios and jet-assisted take-
off (although the term jet was a misnomer). 
Karman assigned the difficult rocket project 
to his most senior students at Caltech. the  

"suicide club.' From that small project grew 
what is today the Jet Propulsion Laboratory 
near Pasadena. California. More importantly. 
Arnold's trust in Kaman grew as the Caltech 
program continued to tackle the most diffi-
cult projects without hesitation. Arnold did 
not tolerate a ' no-can-do" attitude. 

By war's end. General Arnold had decided 
that the AAF was in a position to capitalize on 
World War II's many technological develop-
ments. He also realized that the United States 
and its Allies by no means led the world in 
military aeronautical development. He used 
his influence with Karman. convincing him to 
head a task force of scientists who would eval-
uate captured German aeronautical data and 
laboratories for the A.4F. As the Allies ad-
vanced into Europe during the spring of 
1945, Karman's team. close on the heels of 
the advancing wave, scoured German labora-
tories. For the AAF. Operation LUSTY began 
during a supersecret meeting between Gen-
eral Arnold and Dr. von !Carman on the run-
way at LaGuardia Airport. New York.2  

Only after D day and the realization of sev-
eral key elements in wartime operations did 
Arnold believe that Allied victory in Europe 
was a foregone conclusion. The air war had 
become a deadly routine. At that point. it was 
merely a numbers game- Allied air strength 
versus dwindling Axis air capability. 

The Normandy invasion occurred under 
the umbrella of air supremacy. The P-51 had 
operated successfully with drop tanks for sev-
eral months with encouraging results. Addi-
tionally. B-29 production had increased to ac-
ceptable levels. For the operational needs of 
combat. this long-range. heavy bomber be-
came Arnold's Pacific trump card. He had de-
voted a great deal of personal effort to ensure 
its development, despite severe engine prob-
lems initially. Only after assuring himself that 
these production and procurement programs 
were succeeding did the general set his sights 
on developing S&T for the AAF.3  

General Arnold and Dr. von Karman stayed 
in "continual conference" after the LaGuardia 
encounter. Karman recalled that he was 
"more impressed than ever with Arnold's vi- 
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sion." and Arnold insisted that Karman ex-
amine everything and let his 'imagination 
run wild: This challenge fitted perfectly into 
Karman's philosophy, including the belief 
that imagination was a vital part of the inven-
tion process.' To ensure the excellence of this 
crucial task. Arnold Imposed no completion 
deadline (a luxury he later rescinded) and in-
sisted that Karman's group travel to many for-
eign countries. assess their aeronautics pro-
grams. and then fashion a bold final report-
a viable forecast for maintaining future Amer-
ican air supremacy! Arnold's establishment 
of the forecasting group itself was totally se-
cret- almost 'cloak and dagger:8  To accom-
plish his mission. Karman officially became 
an AAF consultant on scientific matters on 23 
October 1944.9  

Karman's first. unofficial AAF report was 
organizational in nature. naming as his deputy 
Dr. Hugh L. Dryden. long-time head of the 
National Bureau of Standards. November 1944 
saw endless conferences and establishment of 
relations with the various agencies in the 

labyrinth of military and scientific aviation.' '° 
Arnold drafted official. written instructions 
on 7 November. solidifying the LaGuardia 
Agreement. a four-page letter that set the 
boundaries for the report of Karman's group. 
They were not very restrictive: 'Except per-
haps to review current techniques and re-
search trends. I am asking you and your asso-
ciates to divorce yourselves from the present 
war in order to investigate all the possibilities 
and desirabilities for postwar and future war's 
development as respects the AAF. Upon com-
pletion of your studies, please then give me a 
report or guide for recommended future AAF 
research and development [R&D[ pro-
grams:" Initially. Karman's group was called 
the AAF Consulting Board for Future Re-
search. but apparently AAFCBFR proved too 
long an acronym. even for the Army. Redesig-
nated the Scientific Advisory Group (SAG) 
on 1 December 1944. it reported directly to 
General Arnold.12  

Germany's last. desperate attempt to end 
the war at the Bulge occurred as the scientists 
gathered. anticipating their chance to exploit  

the work that German scientists had done over 
the last five to seven years. In January 1945. Kar-
man's handpicked. scientific team of thirty-
one giant brains' congregated in Washington 
to begin the monumental task Arnold had 
given them. Initially. Kaman' met internal re-
sistance to a few of his choices for the group-
for example. Sir William Hawthorne. an  En-
glishman. Col Frederick E. 'Fritz' Glantzberg. 
Karman's military assistant. voiced his objection 
to having any 'foreigners in the group. Kar-
man reminded the colonel that Arnold wanted 
the best people. regardless of their origins. 
Glantzberg relented, conceding that "the 
British were, after all, our Allies.' Karman also 
insisted upon adding a naval officer. William 
Bollay (a former Caltech student). When the 
colonel insisted that the professor had gone 
too far. Karman responded with the simple 
question. 'But Colonel, the Navy are surely our 
Allies too?' After considering this for a mo-
ment. Glantzberg finally agreed that they were: 
'Not as close as the British. but a damn sight 
closer than the Russians:" For administrative 
reasons, neither of these men served in the 
group until 1949. but Arnold wanted the best 
and did not care how Karman carried out that 
order. Arnold envisioned and enacted the con-
cept of -jointness" long before the term was for-
malized in the Pentagon almost half a century 
later with the enactment of the Goldwater-
Nichols Department of Defense Reorganiza-
tion Act. 

A five-star general since December 1944, 
Arnold insisted that the group throw conser-
vative thinking to the wind. Karman then re-
minded the scientists in his quiet. broken 
English that they had to deliver on their 
promises. Unsurprisingly, the younger mem-
bers of the team found working in the SAG 
the - equivalent of a semester of grad school 
each day.' " In mid-January 1945. Arnold suf-
fered a severe heart attack and retreated to 
Florida to recuperate. Fortunately. he had al-
ready given Karman his marching orders.'s  

SAG meetings held during the first weeks 
in February. March, and April accomplished 
the basic research and finalized the general 
format for the report. Karman emphasized 
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Caches of technical documents were hidden. along with 
assembly locations for V-1 and V-2 rooters, in under-
ground tunnels such as this one 
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that these spring meetings had a threefold 
purpose: (1) the SAG would search for ways 
to secure 'scientific insight in a standing Air 
Force: (2) it would ensure the continued 
interest of American scientists in the future 
of the Air Force: and (3) the group would 
educate the American public in the neces-
sity of maintaining a strong Air Force.'6  
These objectives may have seemed remark-
ably vague. but specifics in design and engi-
neering were not really part of the SAG's 
overall task. Actually. this sweeping view 
predated America's entry into the war. In 
the Pasadena Star News of 24 February 1941. 
reporters quoted !Carman as saying. "So 
rapid has been the development of military 
aircraft during the present war. it is impos-
sible to forecast what performance limits 
will be obtained by warplanes before the 
war ends."' For reasons such as this, a 
broad approach to technology forecasting 
remained uppermost in }Carman's mind, 
and he convinced Arnold of the same. 
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A camouflaged German aeronautics laboratory seen 
from the air 

As mentioned above, in late April 1945. 
SAG members departed for Europe to in-
spect liberated enemy laboratories. Opera-
tion LUSTY. a name that the cosmopolitan, 
unmarried young professor sardonically sug-
gested was "unlikely but pleasant' fulfilled 
Arnold's insistence that the SAG investigate 
the most advanced S&T aeronautical infor- 

mat ion available worldwide.'8  LUSTY was the 
code name for a much larger operational. ex-
ploitation expedition of European technolo-
gies initiated by the US Army, of which the 
SAG represented only one small part. 
Arnold's instructions to Gen Carl Tope)," 
Spaatz. commander of US Strategic Air 
Forces in Europe. were crystal clear 'May I 
ask . . . in view of the importance of this proj-
ect that you give it your personal attention." 19  
Already alerted to Arnold's belief in science, 
Spaatz did just that. In September 1944. while 
traveling to the second wartime Quebec Con-
ference. Arnold had informed Spaatz of his 
belief in the 'value and the importance of 
these long-haired scientists:20  Already, 
Arnold had secretly established the SAG as 
proof of this commitment. Spaatz's immedi-
ate cooperation was vital to the success of the 
SAG's contribution to Operation LUSTY. 

After the scientists arrived in Paris on 1 May 
1945, one member of the team. H. Guyford 
Stever. observed the critical nature of timing 
during the Allied advance. He recalled that, al-
though local looting often presented a prob-
lem, the advancing Russians were the real con-
cern. More significantly. Stever mentioned that 
'until this von Karmart mission. we [scientists] 
had to piece the enemy's facts together. Now 
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we had the advantage of actually talking to the 
German scientists and engineers. seeing their 
laboratories, and hearing them describe their 
total programs." Dr. Dryden echoed Stever's 
conclusion: 'I think we found out more about 
what had been going on in the war in a few 
days [ski conversations with some of these key 
German leaders, than all the running around 
and digging for drawings and models .. . could 
bring."-'-' Only after Kaman arrived did the 
group discover the scope of Germany's S&T 
efforts. 

To preserve that scientific picture, the 
American teams boxed up everything they 
could and immediately shipped it to Wright 
Field. Ohio. the AAF's center for aeronautical 
R&D. First on the scene at one location. Navy 
exploitation teams quickly boxed up the hard-
ware and technical data in large crates and la-
beled them 'US Navy: Two days later. Army 
teams made it to the same location, where-
upon they crated the Navy boxes in larger 
crates and relabeled them 'US Army:23  For 
these reasons- some good. some ridiculous-
immediate access to targets became crucial. 
Spaatz provided the transportation capability 
to meet these requirements.24  His personal in-
volvement in the early days of the SAG's visit to 
Europe helped strengthen his own under-
standing of its capabilities during his tour as 
the first chief of staff of the independent Air 
Force. 

Among the discoveries in Germany during 
the "scientists' invasion" were rocket-propelled 
fighter planes. radio-controlled bombs. guided 
antiaircraft missiles, and practically every type 
of fighter aircraft in the Luftwaffe inventory. 
The most surprising ones included a jet-
powered helicopter built by Dobihoff. swept-
back wings hung in high-speed wind tunnels. 
hidden assembly locations for V-1 and V-2 
• vengeance' weapons. and plans for V-3 (inter-
continental) rockets capable of reaching tar-
gets on the east coast of the United States: 
many of these rockets were deep below ground 
in hidden caves. Under the watchful eye of 
American scientists. including Karman. Ger-
man technicians launched several of the V-2  

rockets from test sites during the summer and 
fall months. 

Perhaps of even greater significance were 
thousands of linear feet of data and docu-
ments that accompanied these projects- the 
teams shipped more than 100.000 tons to a 
London clearinghouse that spring. Upon 
close examination. many of these German 
studies confirmed the path that American sci-
ence had already taken. Some, the jet-pow-
ered helicopter for instance (the fourth mod-
ification of the original autorotator design). 
came as a total surprise!' 

Rithey Callicbon, US Alt Force HkRorical Research Agency 

Rocket construction was well advanced, and test equip-
ment was a frequent find. This Feuerlitie was not even 
completely assembled. 

After six weeks of traveling throughout the 
devastated European countryside, the profes-
sor met Arnold- now recovered from his Jan-
uary heart attack- in Paris on 13 July 1945 to 
discuss the team's initial findings. General 
Arnold. who was traveling to join President 
Truman at Potsdam. Germany. and did not 
have much time, asked the professor to pre-
pare a report that summarized the SAG's dis-
coveries. Karman submitted Whar We Stand 
on 22 August, satisfying that request. 

This summary of the exploitation of Ger-
man S&T that Karman's men had unearthed 
began by listing a set of eight aspects of aerial 
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This autorotator variant used a jet engine for propulsion. Exhaust was expelled and ignited through the tips of the heli-
copter rotors (insert), 
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Enormous wind tunnels like this one, under construction. housed advanced aeronautics facilities 
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warfare which. Karman believed, had be-
come 'fundamental realities": 

I. Aircraft- manned or pilotless- will 
move with speeds far beyond the veloc-
ity of sound. 

2. Due to improvements in aerodynamics, 
propulsion, and electronic control, un-
manned devices will transport means of 
destruction to targets at distances up to 
several thousand miles. 

3. Small amounts of explosive material 
will cause destruction over areas of sev-
eral square miles. 

4. Defense against present-day aircraft will 
be perfected by target-seeking missiles. 

5. Only aircraft or missiles moving at ex-
treme speeds will be able to penetrate 
enemy territory protected by such de-
fenses. 

6. A perfect communication system be-
tween fighter command and each indi-
vidual aircraft will be established. 

7. Location and observation of targets; 
takeoff, navigation. and landing of air-
craft: and communication will be inde-
pendent of visibility and weather. 

8. Fully equipped airborne task forces will 
be enabled to strike at far-distant points 
and will be supplied by air.26  

Additionally, the report sought to explain 
why Germany was more advanced in some 
areas but lagged In others. The title Itself re-
flected Karman's evaluation of US posture in 
regard to foreign scientific developments. 

For example. the report did not attribute 
German achievements in aeronautics to su-
perior scientists but to 'very substantial sup-
port enjoyed by their research Institutions in 
obtaining expensive research equipment 
such as large supersonic wind tunnels many 
years before such equipment was planned in 
this country.' n These tunnels supported de-
velopment in the field of transonic and su-
personic wing design to the point of 'practi- 

Dickey Collection. US Air Force *erotical Fleawort Agency 

Still hanging in the wind-tunnel test sections were aa-
vanced wing designs—most notably, "swept-back" 
wings that would increase speed and maneuverability. 
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cal application.-  whereas advanced design 
ideas were only at the discussion stage in 
America. spearheaded by Karman and others 
after the Volta Conference of 1935. 

Karman's summary added a warning: 'We 
cannot hope to secure air superiority in any fu-
ture conflict without entering the supersonic 
speed range: Additionally, the report stated 
that *V-2 development was successful not so 
much because of striking scientific develop-
ments [but] because of an early start. military 
support, and boldness of execution." 28  Art early 
start, unlimited funding. and bold execution of 
German scientific plans became a recurring 
theme throughout the report. 

However. the United States held substan-
tial leads over the Axis in some areas. such as 
radar development: 

It must be realized that radar is not a facility of 
attachment which will occasionally be used 
under bad conditions. Rather. the Air Force of 
the future will be operated so that radar is the 
primary facility, and visual methods will only 
occasionally be used. . . . Hence, in an all-
weather Air Force. radar must be the universally 
used tool for bombing. gunfire, navigation. 
landing, and controL The whole structure of 
the Air Force. the planning of its operations, its 
training program. and its organization must be 
based on this premise. The development and 
perfection of radar and the techniques for 
using it effectively are as important as the de- 
velopment of the jet-propelled plane (emphasis 
in original) .Z9  

Today. this realization appears the most pre-
scient of all those made during a period when 
the AAF's primary doctrine (in Europe cer-
tainly)- that of precision. strategic. daylight 
bombing- was based largely on the ability to 
acquire the intended target visually.3°  Karman 
also pointed out that the Germans had failed 
to keep stride with the rest of the world be-
cause 'most of the development took place in 
industrial laboratories . .. but the very brilliant 
group of German physicists in universities 
were never called in to participate. Conse-
quently. while engineering design was good. 
imaginative new thinking was lacking: Kar-
man could detect the absence of imagination 
and individual brilliance- whether in his stu- 

dents or in notable scientists. Further. he pre-
dieted that 'the ability to achieve Air Force op-
erations under all condom of darkness and 
weather contributes more than any other sin-
gle factor to increasing the military effective-
ness of the air forces. Hence- any research pro-
gram designed to overcome the limitations to 
flight at night and in bad weather will pay big 
dividends.' Aware of the rapid improvements 
in radar technology. the professor suggested 
that the Air Force 'be alert in swiftly utilizing 
any new developments:31  

By emphasizing radar. Kaman also indi-
rectly assured that the Massachusetts Institute 
of Technology (MIT) would share in future 
military research projects. During the war, the 
MIT Radiation Laboratory led the develop-
ment of American radar. Generally just as Cal-
tech held the reins of AAF aeronautical sci-
ence. so  did MIT direct AAF radar programs. 
In fact, the addition of Dr. Edward Bowles to 
Arnold's staff in 1943 linked radar and elec-
tronic programs to the AAF. much as !Carman's 
association had linked aeronautics in earlier 
years. The rivalry that developed between 
these schools was friendlier than Caltech's ri-
valry with the National Advisory Committee 
for Aeronautics (NACA). Both schools held 
particular expertise in different areas of tech-
nological development. and. for the most part. 
each respected the other's accomplishments.32  

After publication of this initial report, Kar-
man began the arduous task of compiling the 
SAG's detailed work. Suddenly. the deliberate 
pace normally associated with scientific re-
search was replaced by a great sense of urgency 
to complete the project. Fearing radical 
budget cuts at war's end. Arnold cabled Kar-
man. still in Europe. wondering if the report 
might be finalized by 15 December 1945. To 
accommodate the general's request. Karman 
canceled an inspection of Japanese aeronau-
tical laboratories (which he had helped to es-
tablish at Kobe in 1927) and sent a few of his 
team members to the Orient instead. From 
October through December. work proceeded 
at a frenetic pace. After many sleepless nights. 
Karman had the draft version of the final 
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report. Toward New Horizons, delivered to 
Arnold's desk on 15 December 1945.33  

Karman's summary volume. Science: The Key 
to Air Supremacy, introduced the classified 12-
volume report's In essence. this volume ampli-
fied the tenets of the August report with a few 
significant additions. It addressed the problems 
associated with "research and development 
from the point of view of the technical require-
ments which the Air Force must meet in order 
to carry out Its task, securing the safety of the 
nation." The third chapter elaborated upon 
correcting the organizational and administra-
tive problems addressed in When. We Stand 
Most notable of these was a plea for govern-
ment authority to " foster." not "dictate." basic 
research.35  This long-range, extremely detailed 
study was the first of its kind in American mili-
tary history. Along with Miele We Stand. it would 
serve as the blueprint for building the Air 
Force during the next two decades. 

General Arnold was so interested in the 
possibilities of future airpower development 
that. based upon Karman's preliminary re-
port. he offered his personal perceptions of 
the SAG's importance to General Spaatz. 
Arnold reminded Spaatz. his successor, that  

the AAF had no great scientists in its ranks. 
Military R&D labs had stagnated during the 
war. largely due to increased production re-
quirements and personnel shortage& The 
AAF had required civilian help during the 
war to solve aircraft power-plant and structural-
design problems. Only with civilian assistance 
had the service been able to realize its S&T 
potential. Arnold reminded Spaatz that 'these 
men did things that the average Army officer 
could never have accomplished. We must not 
lose these contacts." s6  Today_ through organi-
zations such as the Scientific Advisory Board 
(SAB). the Air Force continues this tradition 
through a variety of contacts in civilian indus-
try and academia. 

Spaatz took Arnold's advice to heart and 
established the SAB as a permanent group: it 
met for the first time on 17 June 1946. It was 
not. however, attached to the commanding 
general. as Karman had suggested. but was 
relegated to Gen Curtis E. LeMay. deputy 
chief of the Air Staff for R&D.37  Nevertheless. 
the SAB survived postwar cuts by providing 
scientific advice to higher levels of Air Force 
leadership. The imperfection of the new sys-
tem was eventually repaired. 
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In June 1946. the secret Scientific Advisory Group met officially as the Scientific Advisory Board, an organization that 
still exists. Karmen !at the head of the table) ran the show until the mid-1950s. 
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The Arnold/Kalman team, although it ex-
isted officially only from November 1944 to 
February 1946. created the plan that has since 
evolved into the S&T infrastructure of today's 
Air Force. Gen Bernard Schriever, father of 
the Air Force's missile program. once said of 
Arnold. -There's no question, his greatness 
was that he created the infrastructure. He vi-
sualized the kind of infrastructure that the 
Air Force needed to really get into the tech-
nology age 38  

In addition to the SAG, Arnold established 
Project RAND and the Office of Scientific Li-
aison and funded dozens of guided-missile 
programs before postwar demobilization and 
inevitable budget cuts slowed the procedure. 
Karman and the SAG assumed the strenuous 
task of traveling the world in search of the 
most advanced technologies. constantly 
mindful of how these advances might be ap-
plied to American airpower. In the end. 
Arnold's recognition of the need for such a 
study and Karman's unique ability to apply 
scientific findings to the practical. technolog-
ical needs of the Air Force- helped along by 
lifelong associates at opportune times and 
places- produced a report that had great po-
tential for long-term success. 

Such success. however. carried no guaran-
tees. Initially. funds were scarce, and leader-
ship was in constant flux. The reorganization 
of the National Military Establishment into 
the Department of Defense only added to the 
quagmire. Somehow, by the nature of his as-
sociation with both officers and scientists. Kar-
man prevented the newly formed SAB from 
stalling. He nurtured its structure and func-
tion in the face of misunderstandings. oppos-
ing agendas. and, at times, lack of interest 
until the board was capable of independent 
growth. By 1954. a decade after the process 
began. Karman's vision- guided by his own 
perseverance- proved directly responsible for 
sustaining the SAB. Yet. Arnold's ghost was 
never far away. During this period, the gen-
eral's lifelong associations with officers. indus-
trialists, and scientists continually surfaced. 
Such people as General Schriever. Lt Gen 
Laurence Craigie. Lt Gen Benjamin Chidlaw. 

Larry Bell. Donald Douglas. and Dr. Bowies 
were all vital to the eventual institutionaliza-
tion of Toward New Harthans. 

Only after Kaman was certain that the 
SAB would thrive did he resign his chair. Sim-
ilarly. Just as Arnold's influence continued to 
be felt, so did Karman's. Former students. col-
leagues. and friends who had been educated 
by or employed with the professor carried his 
broad-based, practical-applications approach 
to problem solving as part of their own meth-
odology- in several cases. into the mici• 1990s. 
Arnold's drive and Karman's method em-
bodied in the institutionalized SAB. had be-
come the Air Force's foundation for S&T mat-
ters. 

Airpower institutions have evolved errati-
cally since World War L In Ideas and Weapons. 
I. B. Holley concluded that 'the postwar 
[World War I1 Air Service made use of only a 
relatively small portion of the experience of 
the war regarding the problem of weapons 
One lesson learned. however, was that quality 
was preferable to quantity as far as weapons 
were concerned. Arnold had internalized 
that lesson. Unfortunately. administrative or-
ganizations that might have assured high-
quality weapons development during those 
years had been neglected. Another lesson 
learned- perhaps the most significant one-
concerned unity of command. According to 
Holley. "the available evidence shows that 
after the war the Air Service learned the im-
portance of organization for decision and es-
tablished channels of command for unified. 
decisive, and authoritative action in contrast 
to the dispersed, ill-defined and overlapping 
channels that existed during the war: 4° This 
very development allowed Arnold to act as a 
stopgap. ensuring that the lessons of the 
Great War had not fallen on totally deaf ears. 
Arnold acted as the AAF's tangible link be-
tween the lessons of World War I arid the in-
stitutionalization of S&T that became reality 
after World War II. Ordering the blueprint 
that became the S&T cornerstone of Ameri-
can airpower is one of Arnold's legacies- cre-
ating it is one of Karman's. 
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As hundreds of American military soldiers 
and CIA operatives rummage through caves 
in war-tom Afghanistan in search of enemy 
documents and leaders, we are reminded that 
we have accomplished similar missions be-
fore. The intelligence retrieved during Oper-
ation LUSTY was part of the process by which 
the US Air Force entered its technological in-
fancy. Over the past 60 years. developing air 
and space technology has created the means 
to improve the human condition or to bring 
devastating destruction to unsuspecting ene-
mies anywhere in the world. Lines have be-
come blurred between military and civilian 
aviation and space technology. just as it is dif-
ficult to distinguish among those who utilize 
these technologies for their own purposes. 

Today. it remains clear that technology de-
velopments made during the twentieth century 
should be consolidated to create a superior 
technology- and capability-based twenty-first-
century Air Force that will be able to respond 
to threats not yet imagined. What is unclear is  

the kind of world that is emerging from the 
rubble of the World Trade Center and Penta-
gon. The emphasis placed upon technology 
and capability that has been the hallmark of 
the Air Force over the past half century must be 
molded more and more by future geopolitical 
scenarios. 

As much as ever before in Air Force his-
tory. national aerospace power faces difficult 
challenges in its quest to achieve desired ef-
fects against complex. ruthless. and elusive 
enemies both at home and on foreign soil. 
Fortunately, because of the efforts of people 
like Arnold and Korman, the Air Force now 
has many technological tools that contribute 
to achieving national-security objectives and 
attaining global stability. Today's perceived 
technological superiority is forcing the Air 
Force and the nation to reassess how best to 
apply these technologies during the uncer-
tainties already developing during this new 
millennium. 0 

Notes 

1. Gene H. McCall and John A. Corder. New Wand !Mai: Air 
and Spate Power for the Zlst Century: Summer Want, (Washington. 
D.C.: Scientific Advisors Board, 1995). Ili. For an examination of 
the technological culture of the Air Force. we Carl H Builder 
77w Icarus Syndrome: 71w Rolf of Air Power Nay in the Einiution and 
Fate of the U.S. Air forte (New Brunswick. NJ.: Transaction Pub-
lishers. 1994). See also my article New World Vistas: Looking to-
ward the Future. Learning from the Past.' Aerospace Pam Journal 
13. no. 4 (Winter 1999): 67- 76. The author wishes to thank the 
USAF Hhturical Research Agency and Aft University Press. both 
at Maxwell AFB. Ala., for their support early to the development 
of this article. 

2. The LaGuardia meeting holds a quiet. yet legendary, place 
in the history of the Air Force's S&T development. In his later 
years, Kerman recalled the meeting but tent the details. Arnold's 
plane arrived. Jostled by the rough wind►  of a passing cold fronL 
and 1Carntin. recovering from recent abdominal surgery. was 
transported by Army staff car to the end of the runway, where the 
general Joined him after deplaning. Arnold dismissed the mili-
tary driver and then. In total secrecy, discussed his plans for Ker-
man and his desires for the exploitation project Arnold spoke of 
his concerns about the future of American airpower and hr won-
dered how Jet propulsion, radar. rockets. and other 'gadgets" 
might affect that future. "Vhat do you sith me to dor Karmen 
asked with a thick Hungarian accent. 'I want you to come to the 
Pentagon and gather a group of scientists who will work out a 
blueprint for air research for the next 20. 30. perhaps 50 years: 
Arnold replied. After promising to glee all of the orders on Ker-
man's behalf (the professor insisted on that caveat). Arnold 
hopped back in his plane, the deal done. Kerman flattered and 
excited, WAS impressed that General Arnold had the vision to look  

beyond the war, seeking the help of university scientists. The tim-
ing of Arnold's request was not accidental. See Theodore von 
Kerman with Lee Edson_ The Wind and Beyond: Theodore iron .14:4r 
man. PUNNET in .41:1-VIAVI and Pathfinckr to Spats (Boston: Little. 
Brown. 1967). 

3. Wesley Frank Craven and James Lea Cate. eds., Thr Army 
AB Front in World War 11. vol. 6, Alm and Piano (1955; new im-
print. Washington. D.C.: Office of Air Force History, 1983), 
218- 19. 

4 Kerman. The Win/ and Beyond 267 68; and Clark Milliken 
to William Knudsen. letter, 3 October 1944. 

5 Gen H. H. Arnold to Can Carl Spaatz. letter. 6 December 
1945; and Arnold to Gen Ira C. Faker. letter, 22 May 1945. both 
located In the Hap Arnold Murray Green Collection, USAF Acad-
emy Library, Special Collections (hereinafter MCC). See also 
Creten anti Cate. vol 6. 234: and Thomas A. Sturm. USAF SCAM 
fifiC Ad115017 Banal: Its First Twenty Wars. 1944-1964 (Washington. 
D.C.: USAF Historical Division Liaison Office. 1967). 37. 

6. -Disney Folder: Kerman Papers. California Institute of 
Technology. no. 59.2. 

7. Henry H. Arnold. Global Mission (New York: Harper and 
Brothers, 1949). 532.33. reinforced by a cable sent to Speen to-
ward the end of the war, 15 April 1945. in MGC. 

8. On 25 October. in a reply toe letter from Lt Gill George 
Kenney concerning future planning. Arnold detailed more than 
30 specific actions pertaining to aircraft production and design, 
but he did not mention the Karmen project, already under way. 
Arnold added only a brief clue In a postscript: 'There is still more 
that is being prepared now but will not be actuated until the Peet-
War Period." In a speech to the Aeronautical Research Laboratory 
of the National Advisory Committee for Aeronautics (NACA) on 


