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This issue’s lead article, “Black Cat Squadron,” by Gen. Hsichun Mike Hua, ROCAF
(Ret.), is a first-hand account of the joint U.S.-ROC U–2 operations over mainland China.
General Hua describes in detail the challenges posed and met, often at great cost in blood.
Ironically, the intelligence gathered by the Nationalist pilots enabled the U.S. to recognize
Communist China.

Forrest Marion’s “Sabre Pilot Pickup,” tells of the contributions made by air rescue dur-
ing the Korean War. This unique service recovered enemy planes, saved American pilots “to
fly and fight another day,” and reassured our pilots that their nation would do everything
possible to rescue them.

“Bernard Schriever and the Scientific Vision,” by Stephen Johnson shows how General
Schriever incorporated the ideas of scientists and engineers into the development of missiles
and space systems. Moreover, he incorporated these ideas into management procedures that
were later adopted by the Department of Defense and the aerospace industry.

William Suit’s account, “USAF Logistics in the Korean War,” proclaims that “no combat
sorties could have been flown without the support of the ‘logistics tail.’ “ He persuasively
supports this assertion by documentation and detailed examples.

After two years as book review editor, we bid a fond farewell to Dr. Michael Grumelli
and wish him continued success on the Air Command and Staff College faculty at Maxwell
AFB, Alabama. His successor is Col. Scott A. Willey who retired from the USAF in 1995,
after more than twenty-seven years on active duty. Colonel Willey served in several weapons
systems acquisition positions; held staff jobs at Eighth Air Force, Systems Command,
Strategic Air Command, USAF headquarters, and the Office of the Secretary of Defense. He
commanded a KC–10 maintenance squadron and taught at the Industrial College of the
Armed Forces. His lifelong interest in aeronautical and military history brought him to the
National Air and Space Museum in 1977, as a docent at the museum’s storage and restora-
tion facility. He has given tours for sixteen years and, since retirement, has served as a vol-
unteer working on restorations, research, and preparation for movement of the collection to
the new Hazy Center at Dulles International Airport.

Readers will notice that book reviews are now listed on the contents page for easier
access. The usual departments include upcoming events, the History Mystery, letters, notices,
news, and reunions. Readers should note especially the “Rescheduled Symposium” notice and
registration form on page 76. Save the dates May 7 and 8, 2002, at Andrews Air Force Base,
Maryland, for “Coalition Air Warfare in the Korean War.” Sign up now.

At press time we learned that the Confederate Air Force had been renamed. [See Air
Power History, Vol. 48, No. 4, p. 70.] In a vote by the membership, announced in December
2001, 54 percent voted for the new name–Commemorative Air Force.

From the Editor

Air Power History and the Air Force Historical Foundation disclaim responsibility for statements,
either of fact or of opinion, made by contributors. The submission of an article, book review, or other
communication with the intention that it be published in this journal shall be construed as prima facie
evidence that the contributor willingly transfers the copyright to Air Power History and the Air Force
Historical Foundation, which will, however, freely grant authors the right to reprint their own works,
if published in the authors’ own works. In the case of articles, upon acceptance, the author will be sent
an agreement and an assignment of copyright.
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T he government of the Republic of China (ROC)
left mainland China in 1949 for Taiwan. Since
then the Chinese Communists threatened the

ROC in Taiwan and the offshore islands. This
threat increased after the Korean War ceasefire.
At the same time, former President Chiang Kai-
shek never gave up hope of returning to the main-
land to liberate his compatriots. In the 1950s, the
ROC Air Force frequently conducted photo recon-
naissance flights over the coastal areas opposite
the Taiwan Strait with aircraft provided by the
United States.

When the Lockheed U–2 became operational in
1956, President Dwight D. Eisenhower favored
recruiting foreign nationals to pilot the aircraft.1
ROCAF pilots were considered the best candidates
to execute these missions over Communist China,
but the ROC U–2 pilot selection did not begin until
1959.

In November 1956, six Nationalist Chinese
pilots arrived at Lackland Air Force Base (AFB),
Texas, to learn English, followed by RB–57A flight
training at Wendover AFB, Utah. Two RB–57As
were sent to Taoyuan Air Base (AB), Taiwan, and
a special joint ROCAF/USAF squadron was orga-
nized. Overflight missions began on December 6,
1957, but were stopped two months later when an
RB–57A, piloted by Kunhua “Charles” Chao, was
shot down over Shantung province. He could not
fly high enough to evade an attack by MiG–19s.
Afterwards the rest of the pilots returned to the
U.S. for additional training on the improved
RB–57D.

When the Chinese Communists (ChiComs)
unleashed a massive bombardment of the offshore
island of Quemoy in August 1958, Chinese fighters
from both sides engaged in air battles; thirty-one
MiG–17s and one F–86 were lost. The U.S. 7th
Fleet dispatched ships to provide logistics support
to ROC. The Taiwan Strait was on the verge of all-
out war. Because ROC reconnaissance pilots were
still training at Laughlin AFB, American U–2
pilots had to fly over the mainland from Okinawa.
It was probably at this moment that the U.S. began
to seriously consider recruiting ROC pilots to fly
the U–2.

I was the operations officer of an F–86 squadron
stationed at Pingtung AB. A telephone call from
the wing commander’s office one afternoon in
March 1959, ordered me to report immediately to
ROCAF headquarters in Taipei. I caught a night

train to Taipei and reported to headquarters the
next morning. The office of the Deputy Chief of
Staff for Intelligence also summoned eleven other
pilots from various squadrons. We flew to Okinawa
that afternoon for physical examinations, includ-
ing a test in the high altitude chamber, pressurized
to 40,000 feet.

Major Joe Jackson, the deputy commander of
4028th Strategic Reconnaissance Squadron (SRS),
came to Taiwan and brought six of us: Shihchu
“Gimo” Yang, Taiyu “Tiger” Wang, Yaohua Chih,
Huai Chen, Chungkuei Hsu and me, to Laughlin
AFB. The following week the ground school
started. To our surprise, the subjects taught were
navigational aids, air traffic control, and some very
basic celestial navigation. Up until this moment,
we thought that we were in the U.S. for flight
training to serve as backup for the other group of
ROCAF RB–57D pilots trained here. We never
knew there was a reconnaissance aircraft other
than the RB–57D. Why had the instructors never
mentioned this aircraft?

A few weeks later, we received partial pressure
suits at Carswell AFB, near Fort Worth, Texas, and
then went through a low-pressure chamber at an
altitude of 80,000 feet. The officer there told us
that without a pressurized suit a man’s blood
would boil and he would die instantly at above
65,000 feet. The test confused me even more, since
RB–57D could never fly that high.

I remember that I had once scrambled from
Pingtung AB to intercept an unidentified object
over mainland China coming toward Quemoy in
September 1958. Ground control interception
(GCI) guided us to the intercept point, but we
could not find any enemy aircraft. Finally, GCI
directed us to abort the mission because the
object’s altitude was around 70,000 feet and inter-
preted it as a balloon. They had never heard of any
aircraft that could fly so high.

After we got back to Laughlin, the instructors
began to introduce us to the glider-like U–2, using
several cockpit schematics as reference. There was
no handbook or flight manual and our handwrit-
ten notes could not leave the classroom. This was
the first lesson of belonging to a secret project.
There was no two-seater U–2 available at that
time, so every pilot’s first fight was solo. The U–2
is a peculiar jet airplane. The pilot has to push the
control wheel to lift the tail wheel off the ground
during the takeoff roll, to avoid becoming prema-
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General Hsichun Mike Hua, ROCAF (Ret.) was born in mainland China and later moved to Taiwan
in 1948. He graduated from the Chinese Air Force Academy, and then served as a military pilot in
Taiwan for fifteen years. In 1964, after completing many U–2 missions over the mainland China, he
pursued a graduate degree in aeronautical engineering at Purdue University. He earned a Ph. D.
and then worked for Cessna and Lockheed Aircraft companies. In 1970, he returned to Taiwan to
participate in establishing an aircraft industry there. Some of his honors include the Engineering
Medal from the Society of Engineers in the Republic of China, Associate Fellow in AIAA, the
Outstanding Aerospace Engineer Award from Purdue University, the Distinguished Flying Cross
from the U.S. Air Force, and many medals from the Republic of China’s armed forces.

(Overleaf) The U–2 pilots
were trained in the U.S. on
bases like this one. 

WHEN THE …
U–2 BECAME
OPERA-
TIONAL IN
1956, …
EISENHOWER
FAVORED
RECRUITING
FOREIGN
NATIONALS
TO PILOT THE
AIRCRAFT

THE DEPUTY
COMMANDER
OF [THE]
4028TH  SRS,
CAME TO
TAIWAN AND
BROUGHT SIX
OF US … TO
LAUGHLIN
AFB



turely airborne. Then the pilot holds the airplane
level, while accelerating to the takeoff speed. After
becoming airborne, the pilot has to pull the nose
up to about 75 degrees, almost immediately, to
avoid exceeding the aircraft’s speed limit. Because
the engine is so powerful with respect to the
weight of the aircraft, all these maneuvers proceed
swiftly. It was quite a challenge for a new pilot to
handle. Chungkuei Hsu did not handle it well on
his first fight. He pushed the control wheel too late
and also too much while the aircraft was already
inadvertently airborne, and crashed the aircraft on
the runway. He transferred to Nellis AFB, Nevada,
to learn to fly the F–100.

The U–2 is also a  most difficult aircraft to land.
The excellent glide ratio, in addition to the ground
effect, makes the aircraft float over the runway for
a very long distance. The aircraft will glide 1,000
feet down the runway, while descending one foot.
The approach altitude over the threshold is criti-
cal. A standard procedure was already in effect
when we arrived. An experienced pilot positioned
himself at the end of the runway. As the U–2
approached the threshold, the pilot on the ground
told the pilot in the cockpit the exact altitude of the
aircraft above the runway to avoid an overshoot. In
this respect, I was lucky when I made a midnight
deadstick landing at a small airport, without
another pilot’s support.

That was my seventh training flight. I had left
Laughlin AFB around 8:30 PM on August 3 and
planned to fly to Ogden, Utah, and back, practicing
celestial navigation. When I reached Ogden, I was
gratified that my first night flight over the U.S.
covered more than 1,100 miles and I did not get
lost. Shortly after passing Delta, Utah, on the way
back to Laughlin, the engine flamed out. The clock
showed 10:28 PM local time. The engine cannot
restart above 35,000 feet and the aircraft cannot
tolerate a fast descent from above 70,000 feet. The
only action I could take was to maintain the air-
craft gliding on course.

It was cloudy over the Rocky Mountains. Upon
reaching 35,000 feet, I tried to relight the engine
three times, using different procedures, but all
failed. I knew the mountain peaks were around
13,000 feet in that area, but clouds blocked my
view. The aircraft continued losing altitude. It
could hit the mountain at any time. Suddenly, I
saw lights at the eleven o’clock position. I had
come out of the clouds to find that I was gliding
along a narrow valley between tall mountains. The
lights on the ground meant there must be an
inhabited area. I might be able to find a flat field
for a forced landing. As I drew nearer to the lights,
I saw an airport and made a smooth touchdown on
the runway. The landing gear did not extend fully.
The belly scratched the pavement. The left wing
tip struck the shoulder of the runway. The aircraft
went into a ground loop and came to rest in one
piece. I went to the only lighted building at the air-
port. An Asian, wearing a strange pressure suit,
walked up to the door at midnight. It took me a lit-
tle while, using my Chinese-accented English, to

fully explain the situation to the two people in the
building, who doubtless thought a UFO had
landed. They had never heard of a U–2. As for me,
I had never heard of Cortez, Colorado. Neither the
town, much less its airport, appeared on my map.
The next morning, the 4080th SRW sent in a team
headed by Maj. Julian P. Anderson. He found a bro-
ken fuel tubing that drained all the fuel on board
and caused the engine to flame out. They loaded
the U–2 on a C–124 and shipped it back to
Laughlin. Months later, I received a USAF
Distinguished Flying Cross.

We five ROCAF pilots completed the training in
September 1959, and returned to Taiwan shortly
thereafter. A U–2, forced-landing in Japan, caused
a lot of publicity at just about the time we arrived
in Taiwan. An SA–2 had shot down Gary Powers
over the USSR in May 1960. These incidents made
the U–2 a world-renowned spy aircraft. We were
ordered to report to our old squadrons. It was not
until almost a year later, in the fall of 1960, that
we returned to Laughlin for further proficiency
training.

Two U–2Cs arrived in Taoyuan in January
1961. The cover story was that the ROCAF had
purchased the aircraft, that bore the Chinese
national insignia. The organization, under the
command of ROCAF headquarters, was the
“Weather Reconnaissance Research Section.” To
avoid being confused with other air force organiza-
tions stationed in the Taoyuan AB, the section
became the 35th Squadron with the Black Cat as
its insignia. On the American side, there was
Detachment H. All U.S. personnel were ostensibly
employees of the Lockheed Aircraft Company. The
Chinese participants consisted of five pilots, a few
support people and the squadron commander, a
ROCAF colonel. ROCAF and U.S. representatives
in Taipei, signed a joint agreement, codenamed
“Razor.”

The U–2C had a more powerful engine, the J75,
than the U–2A. Pilots and the whole newly orga-
nized team needed time to become familiar with
the new equipment. The operational training
started right after the aircraft was reassembled
and checked out. To avoid detection, we always
flew eastward under 40,000 feet, exceeding the
ChiCom’s radar coverage.

On March 19, Yaohua Chih flew back after a
four-hour night flight and continued to practice
touch and go before landing. The weather was good
with glittering stars and no moon. Bob Ericson, a
U.S. pilot, and Tiger Wong were at the end of the
runway in the “mobile”—-an automobile equipped
with ultra high-frequency (UHF) or very high fre-
quency (VHF) radios, that are operated by a pilot
to assist the pilot in the aircraft to make safe take-
offs and landings. The U–2 accelerated to lift up
after touching the runway. They saw the red colli-
sion light on the aircraft’s tail suddenly deviate to
left of the runway. Without any emergency mes-
sage being transmitted by the pilot, the aircraft
dropped to the ground. An explosion was followed
with a burst of flame. Rescue teams rushed to the
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THE U–2 IS
ALSO A
MOST 
DIFFICULT
AIRCRAFT TO
LAND. [IT]
WILL GLIDE
1,000 FEET
DOWN THE
RUNWAY,
WHILE
DESCENDING
ONE FOOT

A U–2,
FORCED-
LANDING IN
JAPAN,
CAUSED A
LOT OF PUB-
LICITY

TWO U–2CS
ARRIVED IN
TAOYUAN IN
JANUARY
1961. THE
COVER
STORY WAS
THAT THE
ROCAF HAD
PURCHASED
THE 
AIRCRAFT



site, but could not reach the cockpit in time to save
the pilot. The cause of this accident was not
revealed.

Another U–2C arrived at Taoyuan. The Black
Cat Squadron was ready to penetrate the Bamboo
Curtain. However, President John F. Kennedy
announced on January 25, 1961: “I have ordered
that the overflights not be resumed, which is a con-
tinuation of the order given by President
Eisenhower in May of last year.”2 However, U–2s
piloted by the ROCAF could fly over the mainland
to collect intelligence because the Republic of
China was at war with the People’s Republic of
China. Penetration missions did not occur until
January 1962.

Washington planned the missions based on the
priority of the targets and the weather forecast
and sent the encrypted mission plan to the U.S.
manager of the 35th squadron. The commander of
the squadron then submitted it through General
Fu-en I to Ching-kuo Chiang, vice chair of the
National Security Bureau (NSB) in the President’s

office, for concurrence. Only a few times did the
ROC ask to cover targets for its own needs.

The ChiCom’s early warning radar had good
coverage all over mainland China and monitored
the U–2 at all times. Our COMINT station, located
between Taipei and Taoyuan, intercepted Chi-
Com’s air defense communication. Although the
U–2 kept absolute radio silence during the mis-
sion, we knew our aircraft’s exact position through
COMINT interception of the ChiCom’s communi-
cation.

At the end of each mission, a C–130 carried the
exposed film to Japan to be developed. The ROC
NSB received a copy. To avoid possible damage
during delivery, the ROCAF photo laboratory in
Taoyuan expanded to cope with the requirements
for processing U–2 film and to make enough copies
for both parties. Photo interpreters at Taoyuan
made the preliminary assessment. Photo recon-
naissance required good weather over the target
area. Because the number of photos from each U–2
mission was enormous, it took time between mis-
sions to analyze them. Thus, the rate of dispatched
missions was not very high. Huai Chen flew the
first mission on January 13, 1962. Gimo Yang flew
the second mission on February 23 and I flew the
third mission on March 17. Tiger Wang flew the
fourth mission on March 26. We spent a lot of time
waiting for good weather.

The missions covered the vast interior of the
Chinese mainland, where almost no aerial pho-
tographs had ever been taken. All ROCAF recon-
naissance aircraft, including the RB–57D, could
reach only the coastal provinces. The B model cam-
era mounted on U–2 could take seven oblique and
vertical high-resolution photos sequentially from
horizon to horizon. Each mission brought back an
aerial photographic map of roughly 100 miles wide
by 2,000 miles long, which revealed not only the
precise location of a target, but also the activities
on the ground. In addition to the camera, wide
band ELINT System 3 and System 6 receivers on
board recorded a large amount of new electromag-
netic emissions in and above VHF frequencies,
including radar signals excited by U–2. The intel-
ligence collected by these U–2 flights was tremen-
dous.

The ChiComs did not ignore the intrusion. They
always sent MiGs to intercept and follow the U–2s,
although the MiGs could not reach the altitude at
which the U–2 flew. The MiGs awaited for the
opportunity when an equipment malfunction
would force the U–2 to descend.

On August 11, 1962, I took off at 5:06 AM and
headed North on my third overflight mission. The
planned course was to enter over Tsingtao, turn
right, and pass Dairen toward the northeast
provinces. After covering many targets over that
area, I planned to fly along the coast to Tientsin
and Peking. I was to then turn right to Chang-
chiakou and turn left to cover targets on the way
back to Taoyuan.

Peking was the most heavily defended area in
the whole PRC and no ROCAF aircraft had flown
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The author in a partial
pressure suit. (Photo cour-
tesy of the author.)

I TURNED THE
AIRCRAFT TO
A HEADING
OF 165
DEGREES
AND
SWITCHED
OFF ALL THE
UNNECES-
SARY 
ELECTRICITY



near that area since an RB–57D had done it on
October 7, 1959, but did not return. After passing
Peking on the right, I felt relieved. However, the
aircraft did not allow me to relax for long. The gen-
erator suddenly quit working during the turn over
Changchiakou. I tried to reset the generator but
could not. Without the generator the autopilot
would not work. Without the autopilot, the U–2 is
very difficult to control manually at high altitude.
The flight controls are sluggish and heavy and the
airspeed ranges from overspeed buffet to stall is
less than ten knots. Pilots generally refer to that
flight condition as the “coffin corner” in the aircraft
speed-altitude envelope. Any distraction to the
pilot in controlling may let the aircraft exceed its
speed limit. Flying too fast could cause the air-
frame to disintegrate. A stall could cause loss of
control or engine flameout. The aircraft is easier to
handle at a lower altitude. The MiGs and their
contrails beneath persuaded me not to reduce alti-
tude. The camera had already stopped working fol-
lowing generator failure. It made no sense to fly
the planned course. I turned the aircraft to a head-
ing of 165 degrees toward Taoyuan and switched
off all the unnecessary electricity consuming
equipment to save the battery for landing. The air-
craft was about 1,200 miles away from home base.
I had to fly in this condition for nearly three hours
until reaching the Taiwan Strait.

The weather became overcast when the aircraft
reached the southern part of Shantung province. I
began to worry. The only onboard directional
instrument was the magnetic compass, which pro-
vided only approximate direction. Without high

altitude wind information, the aircraft might drift
off course, way out over the Pacific Ocean. After I
struggled for over two hours, the clouds started to
break. Fortunately, through an opening in the
clouds I spotted, with the driftsight, three small
islands which looked like the Tachen Islands. I had
left the mainland. I could descend to a lower alti-
tude to ease the workload of controlling the air-
craft. By using ADF (automatic detection finder)
as a navigational aid, I flew back to Taoyuan. I was
exhausted when I climbed out of the cockpit at the
end of the runway.

From the picture taken over the Peking area,
we found three empty SA–2 sites. Years later I
read a book published by the Chinese communists.
It stated: “In the first six months of 1962, ROCAF
U–2s intruded 11 times, and had flown over
almost all regions of China except Tibet and
Sinkiang. The PRC Air Force decided in June to
move all three operational missile battalions in the
PRC from the area around Peking to the areas
where they expected the U–2 [to pass] over.”3 I
realized that was the reason I did not encounter
any SA–2s over Peking.

A month later, on September 9, 1962, Huai
Chen was assigned to execute his fourth mission. I
was his backup and would carry out the mission if
for some reason he could not. Otherwise, the
backup helps with the preflight check and oper-
ates the “mobile.” Takeoff was at 7:00 AM. When
the squadron commander did not wake me up at
4:00 AM, it meant Chen would fly that mission,
since the pilot requires three hours to eat break-
fast, listen to the briefing, put on his pressure suit,
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and breathe pure oxygen for more than an hour
before takeoff. I went to the aircraft to perform the
preflight check. Chen, wearing his pressure suit
and carrying a portable oxygen bottle and maps,
walked down from a van near the U–2. I helped
him get into the cockpit, read the preflight check-
list and closed the canopy. He then started the
engine and taxied out to take off. After the mission
aircraft took off, the backup pilot would stay in the
waiting room until someone from the command
post informed him that the mission aircraft was
approaching to land. Then the backup drove the
“mobile” to meet the aircraft at the end of the run-
way. We practiced “need to know.” Pilots knew only
what was necessary for them to execute their mis-
sions. This limited the information that we knew
in case of capture. At about 10:00 AM the squadron
commander came to tell me, without explanation,
that I did not have to wait any more.

The PRC broadcast the same day that a U–2
crashed in eastern China. There was no informa-
tion as to why the U–2 crashed, nor whether the
pilot survived. Many people involved in the special
detachment did not believe that the PRC had the
SA–2 that killed Huai Chen. The only evidence we
obtained was that ROCAF COMINT had not inter-
cepted any position report on Chen’s aircraft
reaching Nancheng. But Huai Chen had been shot
down by an SA–2.

Overflight missions stopped until a radar-warn-
ing receiver (RWR) arrived in late November.
System 12 could detect the SA–2’s fire control
radar signal. A ground radar acquisition results in
a white strobe light on a two-inch indicator and a
white warning light in the cockpit, and a warning
beeps in the headset. The direction of the strobe
shows the relative bearing of the radar site. The
length represents the strength of the signal, the
longer the strobe, the nearer the aircraft to the
SA–2 site. A red light, along with high rate warn-
ing beeps in the headset, indicates that the aircraft
is approaching the SA–2 range and the enemy
radar has switched from acquisition to tracking
mode. The missile may be already on its way. The
indicator has no scale and does not tell the dis-
tance between the SA–2 site and the aircraft. The
pilot has no way to decide the best maneuver to
evade. The whole instrument seemed very primi-
tive.

I flew the first mission in a new replacement
U–2, after System 12 had checked out. I was fully
aware of the risk involved in this mission.
Mounting System 12 on the aircraft meant that
the PRC had the SA–2. Maj. Rudolph Anderson,
our U–2 instructor during flight training at
Laughlin AFB, was shot down by an SA–2 over
Cuba on October 27, 1962, meaning that his air-
craft either did not have System 12, or the RWR
did not work. Anyway, I had to take this system to
test its feasibility over hostile territory. On
December 6, I took off at 6:15 AM from Taoyuan
and flew directly toward the northeast provinces.
After completing the photo reconnaissance over
the PRC, I flew to North Korea to cover targets

there. I flew south, almost reaching the 38th par-
allel, when System 12 started to show an indica-
tion. The light strobe pointed toward six o’clock,
showing that I was headed away from the radar
site. I did not take any evasive maneuvers.

Reconnaissance over the PRC resumed using
System 12 as a shield against SA–2 attack. Fortu-
nately the ChiComs did not have enough opera-
tional SA–2 batteries to cover the entire mainland,
but they had to move them around. Our mission
planning consequently needed to consider how to
avoid passing over the suspect missile sites. The
reconnaissance mission became a hide-and-seek
game.

The U.S. and ROCAF did not want to stop the
overflight missions, even after losing an aircraft
over the enemy territory. The U–2 joint project
would continue for quite some time. However, we
had only three pilots available and it would not
last long, based on the attrition rate. New pilots
soon arrived for training. Nanping “Terry” Lee and
Changdi “Robin” Yeh completed the training at
Davis-Monthan AFB, Arizona, and returned to
Taoyuan in July 1963. The combat fatigue of the
pilots resulted in a policy that a detachment pilot
could only complete ten overflight missions.

Meanwhile, the ChiComs built giant nuclear
reactors and ballistic missile test sites in the
Lanchow–Paotow-Chiuchuan area. When would
the PRC have a nuclear ballistic missile capabil-
ity? A U–2 overflight could provide the answer.
However the operational range of the U–2C was
marginal for this mission and once there could not
devote enough time to cover the targets. Mission
planning began to consider using a base in South
Korea.

On the evening of March 27, 1963, Tiger Wang
and I rode in a C–130 from Taoyuan to Kunsan AB,
a small advanced airfield in South Korea. An
American pilot arrived in a U–2. Tiger took off in
the early morning and the rest of us rode back to
Taiwan in the C–130. Tiger arrived at Tingsing
near Chiuchuan around 10:55 AM. System 12 sud-
denly “came to life.” The strobe pointed in the one
o’clock direction. He made a left turn to fly away
from the SA–2 site. A few moments later the strobe
disappeared. Then he continued the 360-degree
turn intending to fly back to original course. Just
before he turned back to the course, System 12
flashed again. This time the strobe pointed to
eleven o’clock. Thinking there was another site
nearby, he maneuvered to the right and the SA–2
radar lost his track. After System 12 stopped flash-
ing and the aircraft came out of the turn, Tiger
could not find where he was and how to get back
on course. He then flew directly toward Taiwan.
Weather did not cooperate on the way back.
Overcast blocked the view of the ground. He finally
found he was over the Pratas (Tungsha) Islands in
the Pacific Ocean.4 The U–2 landed at Taoyuan
almost an hour later than scheduled.

On May 28, 1963, Gimo Yang flew a mission to
the northeast provinces. The flight plan was to
cover the area along the Sino-Soviet border and
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North Korea, and to land at Kunsan AB. At the
end of the mission, the weather was bad, with very
low ceiling. Gimo had difficulty finding the landing
strip with the only navigational aid, ADF, avail-
able. The engine stopped for lack of fuel when the
aircraft was still rolling down the runway after
landing.

Tiger’s mission made the ChiComs aware that
the U–2 must have equipment that can detect
SA–2 fire control radar. Each time they turned on
their acquisition radar, Tiger started to fly away
from the site. They realized that the U–2 never
came within missile range, approximately twenty-
one miles. This could not be sheer coincidence.
They began to contemplate countermeasures.5

Consequently, the ChiComs decided not to turn
on their radar until the U–2 reached missile range,
to prevent the aircraft from having enough time to
evade. They tried shortening the procedure time
from acquisition to fire. The fire control radar was
not to turn on until the U–2 was within forty miles
of the site, instead of seventy miles as before. They
tried the new procedures on June 3, 1963, over the
area near Lanchow and failed again. This time I
was the pilot. I made two S turns to evade two suc-
cessive warnings. Further reducing the procedure
time did not work either when Terry Lee flew on
September 26 over the same area. They turned the
radar on and off seven times. Terry maneuvered
successfully without flying into missile range.

The ChiComs continued to seek for ways to
shorten the time from acquisition to firing. The
missile guidance uplink requires two minutes to
warm up, which can be in parallel with the acqui-
sition by using a dummy antenna. They also
deployed all four operational batteries close to
each other to form a wide SA–2 firing front in an
area frequently traversed by U–2. The U–2 would
have no space to escape when coming into this
front.6

On November 1, 1963, Robin Yeh made his third
overflight mission. He took off around 7:00 AM
from Taoyuan to the northeast and climbed to an
altitude above contrails. Then he turned to the
northwest toward the Langchow-Chiuchuan area.
He completed the major part of his mission deep
into the northwest interior of the mainland. On
the way back, he reached the position where he
could see the Taiwan Strait coastline in good
weather. System 12 suddenly flashed along with
the high rate warning beeps in the headset. He
started evasion and escaped the first missile, but
the second missile tore off his right wing followed
by an explosion, which wounded his legs. He man-
aged to eject from the cockpit and pull his para-
chute D-ring. Shortly after landing, he passed out
due to excessive bleeding. When he regained con-
sciousness, he found himself in a mainland hospi-
tal. A ChiCom surgeon had removed fifty-nine
missile fragments from his legs. Robin Yeh was
imprisoned for ten years, including the first seven
years in solitary confinement. In desperation, he
attempted suicide by taking an overdose of sleep-
ing pills. The warden found him unconscious,

rushed him to the hospital and extended his sen-
tence until 1977.

At the beginning of 1964, the Black Cats ran out
of luck. With the newly upgraded fuel control, the
J75 engine often flamed out while the aircraft
ascended through the stratosphere. Although the
engine could be relit after descending to below
35,000 feet, some overflight missions inevitably
aborted. There was a requirement that each pilot
fly the aircraft once a week to maintain profi-
ciency. Engine reliability remained a critical con-
cern. Terry almost landed on a riverbed, even
though he tried to relight the engine several times
during a training flight. The 35th squadron was
also short of pilots. The first group of pilots had all
completed their assignments in 1964. I attended
Purdue University to pursue graduate education.
Gimo became the squadron commander. Tiger
transferred to the ROCAF to fly RF–101s.

The newly selected pilots, Shichuen “Johnny”
Wang and Tehpei “Sonny” Liang, reported to the
squadron in January after they completed A-model
training at Davis-Monthan AFB. They next started
their operational training in the C model. Unfor-
tunately, Sonny Liang was unable to fly an over-
flight mission. On March 23, Sonny flew a training
mission. The four-hour flight plan was from
Taoyuan along the Taiwan Strait to the South
China Sea and back. Along this course, the ELINT
system on board could collect some enemy intelli-
gence. Without any emergency message, the U–2
crashed into the sea. An instrument in the com-
mand post, “Birdwatcher,” monitored the aircraft
based on single side band (SSB) telemetry. The air-
craft experienced excessive motion during a turn
at high altitude that might have caused structural
failure. A fishing boat recovered Sonny’s body and
parachute near the mainland coast. Sonny might
have ejected from the cockpit after losing aircraft
control and collided with the airframe that made
him unconscious while dropping into the ocean.

During the first five months of 1964, Terry Lee
was the only pilot qualified for overflight missions.
Only one mission succeeded. At the same time a
U–2 detachment temporarily stationed at Cubi
Point in Philippines reported that they had no
flameout problems. Terry went to Cubi Point and
flew from there.

In June, a Lockheed test pilot came to Taiwan
and flew with an instrumented engine. The tests
revealed that the temperature gradient, from
40,000 to 60,000 feet, over Taiwan was different
from that in most parts of the world. A new power
setting solved the flameout problem.

Meanwhile, the ChiComs continued to develop
electronic countermeasures to defeat System 12.
Inspecting the wreckage of Robin Yeh’s U–2, they
found the damaged System 12. They analyzed the
functions of its various components and designed
their first ECM equipment accordingly. The equip-
ment utilized a different radar frequency to search
for the target. The fire control radar turned on only
when the U–2 reached missile range. The time
from turning on the fire control radar to the firing
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of the missile was four seconds. The ECM equip-
ment became operational just before Terry Lee
flew his seventh overflight mission.

On July 7, 1964, Terry took-off from Cubi Point
in a U–2G, a carrier landing model, with the
arresting hook removed. Around 8:30 AM the com-
mand post in Taoyuan received Terry’s Bird-
watcher signal. The aircraft had reached altitude
and the equipment on board was working. He was
ready to penetrate the bamboo curtain. Terry’s
mission plan was to fly into the mainland at the
coast between Hong Kong and Hainan, then zigzag
over Kwangtung and Fukien provinces and fly
back to Cubi Point.

At the same time, the crew at Taoyuan was busy
launching another overflight mission. This was
Johnny Wang’s first mission. It was a short mis-
sion of only five hours. He planned to climb to the
northeast until reaching altitude, then turn left to
arrive at Shanghai about an hour later. The
planned course covered targets in Nanking, Wu-
han, Hangchow, Shangjao (where Robin Yeh had
crashed) and Foochow. The estimated time for
leaving the mainland was a few minutes past
noon.

On the other side of the Taiwan Straits, the
ChiCom’s air defense was very busy. Another ROC-
AF RF–101 reconnaissance aircraft planned to
take photos over the coast between Quemoy and
Swatow at about the same time. The SA–2 battal-
ion located in Changchow (about fifty miles west of
Quemoy) was recently transferred from Inner
Mongolia. The missiles, launchers, fire-control
radar, missile guidance system, and the power sup-
ply equipment had just traveled 1,200 miles over
mostly unpaved highway. The ChiCom battery
reinstalled them on the newly constructed site and
with the new ECM.

Around 11:35 AM the SA–2 battalion detected
the RF–101 approaching from the East at low alti-
tude. All four missiles and launchers were ready,
but the RF–101 did not come within missile range.
They turned off the power. Seven minutes later,
they turned on the power again, when they
detected Johnny’s U–2 at seventy miles north. But
Johnny continued his course for a short while and
then turned away. Three minutes later, they
detected the RF–101 coming back at about sixty-
five miles away from the site. It soon turned east
toward Tungshan Island and disappeared on their
search radar scope. At 12:15 PM, Terry’s U–2 was
about 100 miles south of the missile site and flew
past Swatow leaving the mainland. The SA–2 bat-
tery was disappointed to watch all three targets fly
near the site without reaching missile range.7 A
photo taken by Johnny Wang found several
MiG–21s on an airfield about fifty miles west of
Nanking.8

A few minutes later, Terry turned back toward
Changchow. The SA–2 battery scrambled to reset
all the equipment to operational mode. At 12:36
PM, the command post in Taoyuan suddenly heard
Terry’s excited voice over the SSB radio reporting
that the red light of System 12 was flashing. That

meant the missiles were already on their way.
Neither Birdwatcher nor UHF radio received any
further signals from that U–2. The ChiComs had
fired three missiles. They later found the aircraft
wreckage at seven miles west of the site and the
pilot was dead in the cockpit. They also reportedly
found that the ejection seat had no dynamite car-
tridge.9

U–2s did not have the canopy ejection mecha-
nism at that time. The pilot had to open the canopy
manually to egress from the cockpit in an emer-
gency, a difficult operation for a wounded pilot
under uncontrollable flying conditions. The pilot
should be able to exit the aircraft by using the ejec-
tion seat to pierce the canopy plexiglass. A power
jettison system was installed in the canopy in
1965—too late for Terry.

Up to that time, SA–2s had shot down three
U–2s over mainland China and there were only a
few successful missions between the shootdowns.
After Robin’s disaster only three missions flew
over mainland China in the next eight months. We
could not photograph the nuclear ICBM develop-
ment area. Missions were planned to avoid flying
near the suspected SA–2 sites, but the fast and
secret relocation of the ChiCom’s surface to air
missile batteries could still ambush the U–2s. The
radar-warning receiver, System 12, on board was
losing its effectiveness. The SA–2 threat required
new ECM equipment. System 13 arrived in
September 1964. A deceptive jammer, System 13
could cause the target displayed on the radarscope
to appear to be a few miles off the correct position.
But the system was bulky and heavy and it took
two pods mounted on the slipper tank stations to
carry it—-one for the jammer and one for the
power supply. Their extra drag and weight penal-
ized both the maximum altitude and the range of
the U–2. The mission to reach the atomic weapon
development area became even more marginal. A
base in Thailand became the new launch airfield
for the overflight missions.

Not long after Terry’s tragedy, Liyi “Jack”
Chang and Chenwen “Pete” Wang reported to the
squadron after completed their U–2A training at
Davis-Monthan AFB. They arrived at Tahkli Royal
Thai Air Force Base for operational training in the
U–2C and F models. Jack resumed overflight mis-
sions on October 31, 1964, after the first ChiCom
atomic bomb had been tested on October 16.

Jack left Tahkli at 8:30 that morning. He flew
past Kunming toward Lanchow, then covered
many targets on the way back to Taoyuan. The sur-
prised ChiComs could send only a few MiGs to
intercept the U–2, until Jack almost left the main-
land. From then on, the 35th squadron launched
several missions from either Tahkli or Taoyuan
and recovered at either of these two bases. All were
successful. Mission planning did a good job to
avoid running into active missile sites and no
SA–2s were launched.

The ChiComs’ first atomic explosion was equiv-
alent to the Hiroshima bomb. No intelligence
believed that the giant nuclear diffusion plant at
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Lanchow or the even larger new plant at Paotow
had only that capability. What was the process
they were using to produce high yield nuclear
weapons? The nuclear scientists suggested that
the heat generated by these plants revealed some
clues. An infrared camera could record the heat at
the plant at night and compare this with records
collected from other plants. An infrared camera
arrived at Taoyuan in November 1964. The Black
Cats were ready to undertake the night missions
to live up to their namesake’s habit of sneaking in
at night.

Johnny was the first one to execute a night mis-
sion. Unfortunately, his mission aborted due to an
electrical failure that knocked out all his cockpit
lights. He had to fly back by flashlight. Jack made
the second attempt but returned because the cam-
era did not work. Johnny attempted again on
November 27. This time he reached about thirty
miles away from the plant at Lanchow. From thirty
miles away, he was amazed to see the brightness of
the lights over the plant. Suddenly, System 12
warned him with its red light flashing and the
warning beeps in the headset. The CRT scope of
System 12 showed two strobes. One pointed to the
site in front, the other one pointed right that
showed System 13 was working on jamming the
tracking radar of SA–2. He immediately turned
the aircraft away from the site. A few seconds later,
multiple brilliant missile flames blinded him. The
ChiComs must have fired three missiles. The
autopilot had helped him while he was recovering
from the temporary blindness. While the mission
was not totally successful, the detachment rejoiced
because System 13 had proven its usefulness.

Pete Wang completed his operational training
and was ready to join the other qualified pilots. He
flew his first mission on December 9 over the
northeast provinces to photograph the MiG manu-
facturing industry. With the protection of System
13, the operation of 35th squadron proceeded
smoothly.

Pilot training was not going well at Davis-
Monthan AFB. Shihli “Steve” Sheng bailed out
from a U–2 on December 19. On the way to reach
the departure point after taking off, he flew into a
thunderstorm. The severe turbulence disoriented
him and he could not control the aircraft. He
returned to his original outfit to fly the F–104. The
other trained pilot, Tseshi “Charlie” Wu completed
his training. Charlie reported to duty in the 35th
squadron at the end of the year.

Night missions continued. The next mission
launched from Kunsan, South Korea aborted due
to System 13 failure. Johnny flew the next mission
on January 9, 1965, from Taoyuan directly toward
Lanchow and back. To the detachment’s surprise,
this mission did not encounter any opposition. It
was probably because the ChiComs had moved the
SA–2 battalion to another site. They must have
figured that the U–2 would never come back to the
same site. The mission was perfect. The infrared
camera recorded the intelligence needed for under-
standing the technology utilized in that plant.

The weather forecast over that part of mainland
China was good for the next few days. Jack flew
the next night mission from Taoyuan to Paotow.
Taking off at 6:30 PM, on January 10, he flew past
Hangchow, Shanghai, and Tsingtao, then turned
left toward Paotow and reached Tsingtao about
two hours later. The Birdwatcher reception at the
command post was poor and was finally lost. The
cause was probably due to the inappropriate SSB
frequency selected for that distance and time of
day. Around 9:20 PM the ROC COMINT station
lost the U–2 position information that they
received from intercepting the communication of
the ChiCom air defense system. The people at the
command post anxiously waited for contact with
Jack. The next day the ChiComs broadcast that
another U–2 was shot down.

According to the ChiCom’s report published
many years later,10 the SA–2 battery used an
advanced model of ECM against the System 12 on
Jack’s aircraft. But why didn’t System 13 work?
After the pilot switched it on, System 13 should
operate automatically to deceive the missile guid-
ance system. Jack had tested this system before he
coasted into the target. The ChiComs probably
changed the pulse repetition frequency of the
tracking radar to be outside the range that System
13 could detect. Under that condition, System 13
would not transmit echoes. The new System 13A
corrected this shortcoming.

Jack ejected from the cockpit, while the missile
exploded nearby with a blinding flash. Missile
fragments had pierced his right shoulder, causing
excruciating pain. He could not tell how high he
was in the dark night. Fortunately, his parachute
automatically inflated in the air. Both ankles were
severely sprained when he hit the frozen ground.
The pressure suits worn by U–2 pilots at that time
were very tight and had room for only one layer of
underwear, which could not protect the pilot under
subzero temperatures. He wrapped himself in the
parachute canopy and stayed there until day-
break, and then he saw a few yurts [circular huts]
over the horizon. He crawled for a couple of hours
on the snow to the nearest yurt to seek help. The
owner of the yurt happened to be an official of the
local Communist Party. From that time on, his fate
was the same as that of Robin Yeh.

In searching the aircraft wreckage, the Chi-
Coms found a black box intact in the right slipper
tank with a small red dynamite package. They dis-
armed the detonator and took the box out for fur-
ther investigation. The missile fragments probably
cut the circuit wire of the System 13 destruction
device, so it did not matter whether Jack had the
time to switch on the circuit or not before he left
the aircraft. The ChiComs later realized the black
box was a radar jammer and developed ECCM
equipment.11

In the meantime, the Vietnam War escalated
after the U.S. Senate passed the Gulf of Tonkin
Resolution on August 7, 1964. North Vietnamese
troops infiltrated into South Vietnam to help the
Vietcong, and the USSR and PRC sent supplies to
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Hanoi. U.S. warplanes began regular bombing
raids over North Vietnam in February 1965. The
U.S. needed to know whether the PRC was prepar-
ing to become involved as they had in the Korean
War. The 35th squadron flew over North Vietnam
and the southwest border of the PRC to monitor
the military movements in the region. We could
not afford to await the investigation of Jack’s loss
and create appropriate counter measures.

On February 19, 1965, Pete Wang flew from
Taoyuan via the South China Sea toward Yunnan
province. The planned course covered Haiphong
and Hanoi in North Vietnam, and the China-Laos-
Burma border. He made a proper evasive maneu-
ver when an SA–2 site south of Kunming triggered
his radar warning receiver and jammer. The mis-
sion ended with a landing at Tahkli AB, Thailand.
The detachment moved to Tahkli and dispatched
many missions from there to keep the Sino-
Vietnam area under surveillance for the following
two months.

Charlie Wu completed his operational training
and joined the other two qualified pilots to fly mis-
sions. While flying south of Kunming on his second
mission on March 14, System 13 started jamming,
but System 12 showed no indication. He could
hardly decide which way to evade. A MiG–21 sud-
denly zoomed up about 300 feet away from his left
wing tip and then dropped down to disappear.
Almost at the same time three heat-seeking air-to-
air missiles detonated in front of Charlie’s air-
craft.12 System 13 was still going active until
Charlie turned it off on the way home over Laos.
Electrical noise from faulty equipment on board
triggered System 13. It triggered just in time to
warn Charlie to look around instead of fixing his
eyes on the driftsight. Charlie had brought back a
pretty good picture of the silver MiG–21 flying
beneath the U–2. This incident showed that the
MiG–21 could zoom up to reach the U–2’s cruise
altitude. The MiG–21 engine would flame out at
that altitude and the aircraft would not be able to
exercise any controllable maneuver. If the U–2
pilot did not take evasive action, he might collide
with the MiG–21 or be shot down by air-to-air mis-
siles. The pilots had better watch six o’clock low
with the driftsight. If there was a contrail follow-
ing and suddenly the contrail disappeared, that
MiG must be zooming up above the contrail alti-
tude. It was time to take evasive action.

In March 1965, a U–2 with the full-length
avionics hump on the fuselage back arrived at
Taoyuan with advanced models of the radar warn-
ing receivers and radar jammers. System 12B had
a three-inch CRT that showed the pilot the loca-
tion of the fire control radar. System 9B, mounted
on the tail of the aircraft, detected air-to-air fire
control radar emissions. On the edge of the CRT,
there were four lights that indicated in which
quadrant of the System 9B was performing the
deceptive jamming. System 13A, mounted inside
the fuselage, had better performance than the pre-
vious version. A new warning receiver, Oscar
Sierra (OS), arrived. This equipment detected the

uplinked SA–2 guidance signal. When the red light
of OS blinked, the pilot had better maneuver the
aircraft drastically, since the missiles might be
already on their way.

The SA–2 missiles were difficult to maneuver at
very high speed. Proportional navigation based on
the motion of the aircraft guided the missile to the
predicted collision point. The irregular motion of
the aircraft made it difficult to predict the right
collision point. An abrupt aircraft maneuver might
cause the guidance error to exceed the 120 meters
burst radius of the missile’s 130-Kg high explosive
warhead. This kind of evasive maneuver for a
fighter was not difficult to achieve. It took a very
skillful pilot to perform this maneuver in the frag-
ile U–2.

The overflight missions resumed at Taoyuan in
April. During the following months Jaichung
“Terry” Liu, Chingchang “Mickey” Yu and Jenliang
“Spike” Chuang joined the team. They started to
fly missions in July. Johnny Wang completed his
tenth mission and retired from duty in August. He
went to Davis-Monthan to train other ROC pilots.

Missions flew over the coastal provinces from
the Sino-North Korea border to the Sino-Vietnam
border and photographed targets in North Korea,
North Vietnam and Laos. No mission flew deep
into mainland China because all of the newly
installed electronic equipment made the aircraft
heavier and bulkier. To maintain the maximum
altitude over denied territory, the aircraft had to
carry less fuel and the engine had to deliver more
power to compensate for the additional drag. The
extra weight reduced the maximum range.

On the other hand, there was not much new
military development inside the mainland as the
cultural revolution spread swiftly all over the PRC
in 1965. Chairman Mao’s Red Guards disrupted
schools to undertake the crusade of weeding out
the bourgeois reactionaries. Public meetings dis-
graced educated professionals, even Communist
officials and forced them to leave their jobs to learn
Communism in the labor camps. The nuclear
weapons development also experienced some delay
due to political turmoil. The third Chinese atomic
bomb exploded a year after the second one. The
interval between the first and the second tests was
only seven months.

All U–2 missions seemed successful. Pilots fre-
quently reported at their debriefings that the
MiG–21s tried to intercept them without success.
The System 9 only alarmed the pilot once over
North Korea. The ChiComs had probably removed
the fire control radar to reduce the aircraft weight
in order to gain maximum ceiling. Ground radar
guided the MiG–21s to the interception point. The
MiGs zoomed up and tried to shoot down the U–2
with heat-seeking missiles. The U–2 consequently
had a heat shield installed at the end of tailpipe,
commonly called “Sugar Scoop,” to reduce its infra-
red signature.

Some pilots reported that they received SA–2
radar warning and had taken evasive actions. We
suspected that the ChiCom SA–2 inventory was
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low since there were no missile launches. The
USSR had supplied the ChiComs with five SA–2
batteries with sixty-two missiles in November
1958.13 After the Sino-Soviet split finally material-
ized in July 1960, they had no source to replenish
the missiles needed to shoot down the RB–57D
and the U–2s. There was also the normal attrition
during relocation. Although they tried hard to copy
the Russian designed missile and radar; the
indigenous PRC missile was not available at that
time. They probably did not want to waste a mis-
sile before they developed electronic counter-coun-
termeasures (ECCM) against System 13.

Although the overflight missions seemed flaw-
less, the training flights were not going well. Four
accidents resulting in three pilot fatalities hap-
pened within a year. On  October 22, 1965 at 9:00
AM Pete Wang left Taoyuan for two-hour profi-
ciency training. He had completed six overflight
missions and had many training flights before.
This flight should have a routine exercise. Around
10:00 AM the Birdwatcher in the command post
suddenly received signals that showed the U–2
experienced excessive G forces. Forty seconds later

all the Birdwatcher signals stopped transmitting.
Pete did not report any emergency condition. He
did not bail out from the cockpit. People on the
northeastern tip of Taiwan and on a nearby boat
witnessed an aircraft diving straight into the
ocean. ROC Air Force helicopter and navy ships
rushed to the site but found only some debris that
did not reveal the cause of this accident. The next
day, the U.S. Navy sent deep-sea divers with equip-
ment to the site to salvage the aircraft wreckage
without any success. The strong deep sea current
around Taiwan might have carried the aircraft
away.

Four months later, while Charlie Wu was climb-
ing up to cruise altitude on a local training flight,
the engine “overheat warning” light brightened.
Charlie suspected a fire in the aft fuselage section.
He shut down the engine and attempted to make a
forced landing. Because of overcast weather over
Taoyuan, he glided to CCK AB in central Taiwan
that had the longest runway on the island. When
he reached the low altitude, his windshield and
canopy frosted. It was probably because he had
made a fast descent and the humidity over Taiwan
was very high. Without the engine providing
defrost, it was almost impossible to remove the
frost by rubbing with his gloves. Through the lim-
ited opening of the frosted windshield, he could
only spot a smaller airfield just ten miles east of
CCK. He decided to approach this airfield that had
a shorter runway. The approach was too high and
fast. He crashed into civilian housing near the air-
field and died on impact along with several resi-
dents. An elementary school in Hsinchu—his
birthplace—-was later named for him.

A month later another U–2 crashed. This acci-
dent happened on a U–2 transition training flight
for a new pilot, Huangdi “Andy” Fan, at Davis-
Monthan. The aircraft suddenly went into a diving
spiral upon reaching 20,000 ft. Andy almost
washed out of the program until an investigation
disclosed that a flap actuator had malfunctioned at
altitude.

On  June 21, 1966 Mickey Yu flew a training
mission to Okinawa and back. His engine flamed
out at cruising altitude. He did an en route descent
but failed to restart the engine after reaching
35,000 feet. He intended to make a forced landing
on one of the many islands nearby Okinawa.
Concluding that the terrain on the island was too
rough to land, he ejected. Unfortunately, he was at
too low an altitude and his parachute did not
inflate. From the wreckage, an investigation found
a crack on fuel tubing that had drained out all the
fuel on board.

After several years, the ChiComs had finally
made improvements on their own surface-to-air
missile based on the Russian SA–2. They named it
“Red Flag” and tested it successfully in June
1965.14 Then production followed with the number
of surface-to-air batteries deployed gradually
increasing. They resumed firing missiles against
the U–2. Spike Chuang was the first one to take
the challenge.
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At 7:40 AM on May 14, 1966, Spike left Taoyuan
via the South China Sea to Chulai in Indochina.
After covering central Vietnam and the southern
part of Laos, he reached Chiengmai in northwes-
tern Thailand around 11:20 AM. Then he flew
across Burma to cover the targets in Yunnan
province of China. When he had covered most tar-
gets and passed Kunming heading south, System
12, System 13, and Oscar Sierra flashed. He
started to turn right as the strobe of the scope
pointed to the left. About three seconds later mis-
siles exceeded his altitude on the left and then dis-
appeared. Ten seconds later, from the driftsight he
saw two more missiles ascending through the
clouds. He increased his turning rate and the mis-
siles missed him again. Then he turned back to the
original direction, flew toward Tahkli AB and
landed there. The ChiComs had fired eight mis-
siles against him.15

About three months later, Spike encountered
another missile ambush. On August 24, he flew a
mission over Kwangtung province. In the area
near Canton along with those warning signals and
evasive maneuver, he witnessed a missile passing
by on his left about 1,000 feet away.16 Andy Fan
and Hsieh “Billy” Chang completed their training
in the spring of 1967. Terry Liu completed his ten
missions and was released from combat duty.

In the seven months after the third atomic
bomb test, the PRC had conducted two more tests.
The development program seemed to be accelerat-
ing and intelligence predicted that they would
explode an H-bomb in the summer of 1967. The
test site was Lop Nor in the Sinkiang desert
region. It was impossible for a U–2 to reach there
from Taiwan. However, aircraft No. 383, modified
to carry extra 100 gallon fuel tanks, arrived at the
35th squadron. Even with the extra fuel, the round
trip to Lop Nor from Tahkli was at the maximum
range. With all the electronic gear on board, the
first part of the mission must maintain the maxi-
mum range cruise altitude below 60,000 feet. This
was much lower than the maximum altitude
cruise.

Late on the night of May 7, Spike left Tahkli
and flew across Burma, northeastern India and
the Himalayan mountains toward Lop Nor. Upon

reaching the target in the early morning, he
dropped a fifteen-foot long capsule over the desert
nearby the nuclear test site. When the nose of this
capsule pierced the desert surface and embedded
itself deep underground, the petals on the tail
would open to serve as solar cells and antenna.
The capsule would collect the test data and trans-
mit them to a receiving station in Taiwan.17 After
finishing the photo reconnaissance over the
nuclear test area, Spike flew directly back and
landed at Tahkli. The mission lasted almost nine
hours. Spike took the ChiComs by surprise, as they
did not detect the U–2 until it reached the test site.
The first PRC H-bomb exploded on June 17. The
intelligence transmitted by the capsule and
received in Taiwan was not totally satisfactory.

Bill Chang piloted a follow-up mission. He took
off at 2:36 at night on August 31, 1967, from Tahkli
and flew almost the same course as Spike had.
This time the aircraft carried a high frequency
(HF) transmitter receiver and a trailing antenna
besides the normal electronic warfare equipment.
Bill lingered in the area where Spike dropped the
capsule to tune up the communication between
that remote seismic sensor and the station in
Taiwan. He stayed there for ten minutes then con-
tinued flying his planned course. On the way back,
Bill was not as lucky as Spike. The ChiComs sur-
face-to-air missiles ambushed Bill’s U–2. With the
help of System 13 and a good evasive maneuver,
the missile exploded about 2,500 feet from the
U–2. His mission lasted nine hours and twenty
minutes.18

Yenchun Chou and Lungpei “Tom” Hwang
joined the Black Cats in the summer of 1967.
Unfortunately, an SA–2 shot down Tom Hwang
over the mainland on his first mission. On
September 8, 1967, Tom left Taoyuan at 8:45 AM
and turned left toward Chekiang province. Three
minutes after he began to coast in, Oscar Sierra
started to alarm. He tried an evasive maneuver but
failed. Missile fragments killed him in the cockpit.
Later the ChiComs claimed that they had used the
Red Flag missiles with the newly developed ECCM
that overcame the System 13A jammer.19

As the number of surface-to-air missile sites
over the PRC increased significantly, consideration
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was given to cancelling the overflight missions.
Andy Fan had carried out the last overflight mis-
sion on March 16, 1968. Then, U–2 missions only
flew along the coast over the high seas. With the
long-range oblique photography, the U–2 could
still image activities on the ground up to sixty
miles inland. An advanced COMINT recorder,
System 21, could record twenty-eight voice chan-
nels simultaneously versus the three-channel
capability of System 3. This SIGINT and COMINT
collection system produced additional intelligence.
It was a great relief to the pilots, as the missions
would no longer have to face the threat of enemy
surface-to-air missiles. The reliability of the U–2C
was a concern because of its age.

On January 5, 1969, Bill Chang flew from
Taoyuan to the East coast of PRC. There was a
strong cold front passing through the Taiwan-
Okinawa area. The autopilot quit and the air was
turbulent. He lost control and called mayday as
the structure failed. He bailed out over the Pacific
Ocean about 165 nautical miles northeast of
Taoyuan. The search and rescue aircraft and boats
remained at the accident area for several days, but
they found only a few pieces of aircraft. Some fish-
ermen found his remains nearby P’engchua Yu a
year latter.

The new U–2R arrived at Taoyuan in the spring
of 1969. This aircraft was much larger than the
previous models and had better performance. Its
spacious cockpit could accommodate the full pres-
sure suit that gave pilots better protection at high
altitude. The U–2R carried a new infrared warning
sensor, System 20, in addition to the normal U–2C
electronic warfare equipment. System 20 alerted
the pilot that an enemy fighter was in the tail cone
area. It gave the pilot time to take evasive action
to avoid the fighter zooming up to shoot heat-seek-
ing missiles. The coastal patrol missions contin-
ued. Pilots fulfilled their duties, rotated out of the
35th squadron and new pilots joined the squadron.
Nine ROC pilots completed their training at
Edwards AFB, California, from 1968 to 1973.

One of the new pilots died during a routine pro-
ficiency training flight. In the afternoon of
November 24, 1970, Chihsien “Denny” Wang flew
back from a two-hour flight and approached to
land. He was about to touch down when a side gust
suddenly pushed his left wing up and made his
right wing tip collide with a runway distance
marker. The aircraft drifted into a potato field
along the runway. He pushed the throttle to get
airborne again. This was similar to the first 35th
squadron U–2 accident. It appears that appropri-
ate control did not stop the yawing of this 104-foot
long-wing aircraft in the near stall speed region.
This caused its left wing to lose lift totally. The air-
craft hit the ground and burst into flames.

The accident did not interrupt the operation for
long. A new U–2R was soon delivered to the 35th
Squadron to replace the one lost. Although the
U–2 flew at least twenty miles off the mainland
coast, the missions were not completely safe from
ChiCom Red Flag missiles. On December 1, 1969,

Tao “Tom” Wang flew past a small island, forty
miles off the coast off Chekiang province. Sud-
denly, all of the RWR and ECM systems on board
came on. He made a drastic evasive maneuver.
Three missiles exploded about several hundred
feet from his right wing.20

Besides the missiles, MiG–21s frequently came
up to intercept. A zooming MiG–21 almost collided
with Chungli “Johnny” Shen on April 29, 1971.
While he was flying over the Yellow Sea near
Tsingtao, System 20 detected a heat source from
the left. He turned to the left to point his tailpipe
away from the pursuing fighter. When the warning
light went off, he turned back to his original
course. Then the warning came again. This time
System 20 showed the heat source was on the
right. He started to turn right and heard a loud
noise. Almost about the same time, he saw a silver
MiG–21 zooming up less than 500 feet from the
right wing through his own 73,000-foot altitude
and then dropping out of sight. The loud noise
might have been the sonic boom when the MiG
accelerated to supersonic speed.21

President Richard Nixon visited Peking in the
last week of February 1972. The U.S. government
started to remove its military forces from Taiwan.
President Nixon had pledged this to Premier Zhou
Enlai during his visit. The U–2 coastal patrol mis-
sions stopped in May 1974. Two U–2Rs remained
for three months before being flown back to
Okinawa by American pilots. The 35th squadron
disbanded, ending the fifteen-year joint reconnais-
sance operation.

During these fifteen years, ROC pilots flew 102
missions that penetrated the bamboo curtain,
including overflights over North Korea and North-
ern Indochina. Surface-to-air missiles shot down
five U–2s over mainland China. Three pilots were
killed and two were taken prisoner. (American
U–2s penetrated Soviet airspace twenty-four
times. One aircraft was lost, no one was killed.22)
The U–2 designers emphasized mission success
above safety and controllability. Seven other pilots
lost their lives in routine training flights and
coastal patrol missions.

What had this joint operation accomplished?
What did the pilots contribute? The U–2 program
provided sufficient intelligence to the Republic of
China in Taiwan to refine the strategy of recover-
ing the lost mainland. The best time to invade the
mainland was 1963. PRC had not restored their
economy after the great famine of 1961 and the
Sino-Russia split in 1960. Their capability to pro-
duce a nuclear weapon was yet to be seen. How-
ever, military activity against PRC required the
approval of the United States under the U.S.-ROC
Mutual Defense Treaty signed in December 1954.
The United States did not support military activ-
ity against the mainland or even the proposed air-
drop of small scale special forces to establish anti-
communist bases inside the mainland. Finally,
President Chiang Kai-Shek sent his son, General
Chiang Ching-Kuo to Washington, D.C. to solicit
concurrence. He met with President Kennedy in
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the White House on September 11, 1963, but no
agreement was reached. From that meeting on, the
possibility of recovering the mainland was contin-
uously wearing thin. The U–2 only provided early
warning to ROC about any intention of the Chi-
Coms to invade Taiwan or the offshore islands.

For the United States, Detachment H provided
the precise locations of the targets in the Far East
area for its global defense strategy and monitored
the nuclear weapon development in the PRC. The
intelligence collected on these missions was obvi-
ously essential to the safety of the U.S. forces fight-
ing in Vietnam and stationed in South Korea.
Detachment H provided real tests of the airborne
electronic warfare equipment, including the radar
warning receiver, the radar jammer, the infrared
detector, and the various wide band signal
recorders in hostile territory.

On the other hand, the People’s Republic of
China may have been the major beneficiary of this
joint reconnaissance operation. After the Korean
War ceasefire, the ChiComs concentrated their
efforts on controlling the people on the mainland.
They issued ration tickets for food and clothing.
They required travel permits for people to visit
other cities. They censored private communication.
The Communist party controlled the media. Radio
and newspapers reported only Communist indoc-

trination. Their security services were very suc-
cessful in eliminating any kind of infiltration by
agents.

No one in the free world knew how the PRC
shot down the ROC RB–57D near Peking in
October 1959, until they officially released the
details in 1989,23 that attributed it to an SA–2. If
the United States had suspected that a Russian
built surface-to-air missile shot down that aircraft,
Francis Powers would probably not have pene-
trated USSR air space in May 1960. Even three
years later, Huai Chen would have had System 12
on board to save his life. Robin Yeh and Jack
Chang lived in prison and then were released to
stay on the mainland for almost twenty years.
They did not know of each other’s existence until
the ChiComs decided to let them leave PRC as pro-
paganda after the U.S.-PRC Joint Communiqué
signed on August 17, 1982.

It was impossible to collect intelligence in the
PRC through traditional espionage methods. With-
out the U–2’s electronic intelligence, Dr. Henry A.
Kissinger would not have known before his second
visit to Peking in October 1971, that Marshall Lin
Piao had died after the failure of an attempted
coup.24 Lin Piao was the PRC defense minister and
the officially designated heir of Chairman Mao.
Without the U–2 overflight intelligence President
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NOTES

Nixon might not have been able to implement his
strategy of rapprochement toward the PRC.25

Subsequently, President Nixon visited Peking
before extending them U.S. recognition.

The pilots of the 35th squadron did not expect
to contribute towards easing the tension of the
Cold War in realizing the depth of conflict between
two most influential countries of the Communist

block. They endured long, hard hours, squeezed
into a small cockpit, facing the danger of enemy
missiles, and their own aircraft malfunctioning
deep inside the enemy territory. They were just
patriotically executing the missions for the
Republic of China. Nevertheless, they had per-
formed the most courageous operations in U–2
history. �

A U–2R flies in the late
1960s.
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I n an interview with the air component com-
mander of NATO’s “air effort” against Serbia
in 1999, U.S. Air Force Lt. Gen. Michael C.

Short described the tense hours on the war’s
fourth night.1 During those hours, the fate of a
downed American F–117 pilot hung in the balance
and, perhaps with it, the support of a somewhat
divided American populace. General Short stated,
“I remember a senior officer from another nation
who had sat with us most of that night when it was
over saying to me, ‘I can’t tell you how impressed I
was with what you were willing to do to get that
pilot back, and the clear message being sent that
this happened to be an American pilot, but if it had
been a Spanish or a Canadian or Italian or Ger-
man or a Frenchman or a Brit, it wouldn’t have
mattered, that you were gonna spend everything
you had to go in and get him. And me as a member
of another NATO air force, I’m impressed by that.’
And I remember saying to him: ‘It has always been
that way in my air force….’ And that was a legacy
of Vietnam and a legacy of the Gulf War, that we
will go and get a fellow [airman] if it’s at all possi-
ble.” Although the general’s remarks were quite
insightful, he was wrong on one point: the legacy
dated not from Vietnam, but from Korea.2

Much has been written on air superiority dur-
ing the Korean War, focused mainly on the aerial
combat between F–86 and MiG–15. Some atten-
tion has been devoted to air-sea rescue, but one
gap in the historiography of the “forgotten war”
has been the contributions made to U.S./ UN air
superiority by the USAF aircraft that picked up
downed fighter pilots. Sikorsky-built helicopters,
mainly the newer H–19 but to some degree the
older, less-capable H–5, and the amphibious
Grumman SA–16, contributed in three ways to the
air superiority mission in Korea. First, they recov-
ered key components of MiG aircraft, increasing

U.S./U.N. technical knowledge of the enemy’s new
and formidable jet fighter. Second, by returning
Sabre pilots from behind enemy lines or the hostile
waters of the Yellow Sea, the pilots could “fly and
fight” again. Third, they improved the morale of
every fighter pilot who realized that if the
unthinkable happened to him, the USAF would
“spend everything...to go in and get him.”

In 1951, within nine months of the MiG–15’s
appearance in Korean skies, two U.S./U.N. re-
covery efforts led to increased technical knowledge
of the advanced enemy fighter. By March 10, 1951,
Lt. Gen. Earle E. Partridge, Fifth Air Force
Commander, had decided to make the salvage of a
crashed MiG–15 a top priority. Years later he
recalled:

General Ben Chidlaw, head of the Air Materiel
Command...told me that we really didn’t have any
intelligence on the MiG–15, on the physical struc-
ture of it and what kind of guns it had and what
the ammunition was like, and he said, “Why don’t
you get one?” And I said, “Why didn’t you tell me
your Foreign Intelligence Section needed one?”3

Partridge delegated the task to an enigmatic
intelligence genius named Donald Nichols, whom
the general described as “an incredible man,” one
who “could do almost anything,” and a “one-man
war.” Nichols was an Air Force intelligence officer
in charge of Special Activities Unit Number One.
Three weeks later, Nichols began a training pro-
gram including parachute jumping, salvaging of
aircraft parts, and concealment in enemy territory.
Operational plans were still incomplete on April
13, when an F–80 Shooting Star pilot of the 51st
Fighter-Interceptor Wing reported the location of a
crashed enemy swept-wing fighter south of
Sinanju, North Korea. Word reached Fifth Air
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Force Headquarters the next morning. After sev-
eral unsuccessful photo reconnaissance flights to
locate the crashed fighter, success came a day later
and photo interpretation confirmed the aircraft as
a MiG–15. The jet appeared to be unguarded and
in relatively good condition, making it an attrac-
tive target. The salvage mission was on.4

Early on April 17, Mr. Nichols and two Koreans
departed Taegu aboard a transport aircraft. Arri-
ving at Seoul, they were joined by four more Kore-
ans. The party soon departed in the 3d Air Rescue
Squadron’s newly arrived YH–19 helicopter for
Paengnyong-do, a friendly-controlled island in the
Yellow Sea just below the 38th parallel. After refu-
eling, the helicopter departed and flew north, land-
ing in a barley field two hundred meters from the
crashed MiG. Friendly fighters provided cover en
route and F–51 Mustangs strafed the area just
prior to the helicopter landing. The H–19 pilots

remained in the helicopter, while the salvage party
proceeded to the MiG. Overhead, friendly fighters
maintained their protective cover. Over the next
thirty minutes, the party photographed and ex-
tracted vital components of the MiG, including tur-
bine blade, fuselage, and ammunition samples.
Using hand grenades, they blew apart the aircraft
and obtained the engine exhaust pipe, exhaust
pipe cover, and combustion chamber and carried
them to the waiting helicopter. Nichols dragged
the horizontal stabilizer to the helicopter. By 1700
hours, the H–19 was airborne for Cho-do, an island
located less than four miles from the North Korean
mainland, forty miles north of the 38th parallel.
On the way out of North Korea, near Sinanju, the
helicopter came under enemy antiaircraft fire, tak-
ing one hit in the blade. Refueling at Cho-do, the
H–19 continued south to Paengnyong-do where
the salvage party transferred to a 3d Air Rescue
Squadron SA–16 amphibian, that flew them to
Seoul. From there, they boarded a C–47 for Taegu,
arriving that night. Soon, the salvaged parts were
en route to Wright-Patterson AFB, Ohio, for analy-
sis.5

Note that this was a “special operation” mission
conducted by a team of special operators using Air
Rescue aircraft and aircrews. Three months later,
another MiG recovery operation engineered by
Nichols, this one near Cho-do, salvaged even more
components than had the first one. In September
1951, the first issue of the Fifth Air Force Intelli-
gence Summary featured a comparison of F–86 and
MiG–15 characteristics, an analysis based upon the
second MiG recovery operation. Thus, the newly ac-
quired technical knowledge of the MiG–15 already
was beginning to reach the F–86 pilots who were
flying counter air patrols in “MiG Alley,” increasing
their understanding of the enemy’s capabilities and
vulnerabilities.6

Rescue and special operations aircraft also con-
tributed to air superiority by picking up downed
F–86 pilots from behind enemy lines or out of the
Yellow Sea. In one of the earliest Korean War pick-
ups of a fighter pilot from behind enemy lines, on
September 4, 1950, an H–5 helicopter belonging to
the 3d Air Rescue Squadron picked up Capt.
Robert E. Wayne, 35th Fighter-Bomber Squadron,
who had bailed out of his F–80 Shooting Star.
Three months after Wayne’s rescue, Sabres of the
4th Fighter-Interceptor Wing entered combat in
Korea. Surprisingly, the earliest verifiable “behind
the lines or northern Yellow Sea” rescue took place
some ten months later, on September 13, 1951,
when a 3d Air Rescue Squadron SA–16 picked up,
from the Yellow Sea, a pilot in the 334th Fighter-
Interceptor Squadron. From then until the armis-
tice in July 1953, forty-one Sabre pilots were re-
turned to “fly and fight” again. Thirty-seven of
these pickups took place in the last sixteen months
of the war.7

The pickup of downed personnel by helicopter
was still a new phenomenon early in the war. Lt.
Gen. James D. Hughes, USAF(Ret.), who flew F–80s
in Korea in the summer of 1950, recalled that pilots
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Date F-86 Pilot Unit Rescue Rescue F-86 
Aircraft Location Operating Area

13 Sep 51 Pilot Unk 334 FIS SA16 Yellow Sea Mig Alley
06 Oct 51 Lt Bill N. Garrett 4 FIG SA16 Chongchon R. Mig Alley
13 Dec 51 Capt Ken. D. Chandler 336 FIS Helo Vic. Chodo Mig Alley
18 Dec 51 Lt George M. Pistole 25 FIS SA16 No. of Chodo Mig Alley
01 Apr 52 Lt John E. Dews, Jr. 336 FIS H19 Chodo Island Mig Alley
02 Apr 52 Lt Joe L. Cannon 25 FIS H19 Vic. Chodo Mig Alley
15 May 52 Lt Harry L. Shumate 25 FIS Unk Unk Mig Alley
18 May 52 Capt Herbert E. Sharp 4 FIG Helo Mouth of Yalu R. Mig Alley
07 Jun 52 Lt Gilbert E. Mann 25 FIS H19 Vic. Chodo Vic. Pyongyang
07 Jun 52 Lt Rich'd S. Drezen, Jr. 25 FIS SA16/H5 Yellow Sea Vic. Pyongyang
08 Jun 52 Lt Robert Chesney 334 FIS Unk Vic. Chodo Mig Alley
04 Jul 52 Capt Clifford D. Jolley 335 FIS H5 Vic. Chodo Mig Alley
12 Jul 52 Capt Patrick M. Ellis 16 FIS H19 No. of Chodo Mig Alley
08 Aug 52 Lt James I. Bonini 16 FIS SA16 Vic. Chodo Mig Alley
20 Aug 52 Lt Norman Schmidt 334 FIS SA16/H19 Yellow Sea Mig Alley
04 Sep 52 Lt Ira M. Porter 335 FIS SA16 Yellow Sea Mig Alley
04 Sep 52 Lt Laverne G. Stange 25 FIS H19 Yellow Sea Mig Alley
15 Sep 52 Lt Arthur J. Cuddy 336 FIS SA16 No. of Chodo Mig Alley 
28 Sep 52 Maj Alex J. Gillis 335 FIS H19 Unk Mig Alley
03 Oct 52 Maj Frederick C. Blesse 334 FIS SA16 Yellow Sea Mig Alley  
11 Oct 52 Lt John E. Fagan 336 FIS H19 NK mud flats Mig Alley 
16 Oct 52 Lt Col Carl W. Stewart 51FIG Unk Vic. Chodo Mig Alley
21 Nov 52 Maj Vernon J. Lyle 25 FIS H19 Unk Mig Alley
21 Nov 52 Lt P.D. Blakely 25 FIS H19 Unk Mig Alley
22 Nov 52 Lt Edmund G. Hepner 16 FIS H19 Vic. Chodo Mig Alley
28 Dec 52 Lt John J. Breen 16 FIS SA16 No. of Chodo Mig Alley
25 Jan 53 Capt Murray Winslow 335 FIS H19 Vic. Chodo Mig Alley
31 Mar 53 Lt Frank D. Frazier 336 FIS Unk Vic. Chodo Mig Alley
12 Apr 53 Capt Jos. C. McConnell 39 FIS H19 Yellow Sea Mig Alley
12 Apr 53 Lt Norman E. Green 335 FIS SA16 Yellow Sea Mig Alley
16 Apr 53 Lt Robert E. Crackel 8 FBG Helo Chodo Island Mig Alley
30 Apr 53 Capt Lonnie R. Moore 335 FIS H19 No. of Chodo Mig Alley
16 May 53 Pilot Unk Unk H19 No. of Chodo Mig Alley
17 May 53 Lt Dorris 12 FBS H19 Vic. Chodo Chinnampo, NK
17 May 53 Pilot Unk 4 FIG H19 Vic. Chodo Unk
27 May 53 Lt Douglas G. Brenner 25 FIS SA16 Yellow Sea Mig Alley
05 Jun 53 Flt Lt James A. Ryan 16 FIS SA16 Yellow Sea Mig Alley
15 Jun 53 Lt Richard W. Frailey 334 FIS SA16 Mouth of Yalu R. Mig Alley
16 Jun 53 Pilot Unk 8 FBG Helo(?) Vic. Chorwon North of MLR
29 Jun 53 Maj Flamm D. Harper 18 FBG H19 Haeju Peninsula Haeju Peninsula
11 Jul 53 Pilot Unk 8 FBG Helo Unk North of  MLR

Note 1: "Chodo Island" indicates pilot landed on the ground at Chodo; "No. of Chodo" indicates
a water landing north of Chodo; "Vic. Chodo" indicates vicinity of Chodo (either on ground
or nearby waters); "MLR" indicates the main line of resistance (i.e., the front); "Unk" indi-
cates data unknown.

Note 2: Some primary sources are in disagreement as to whether particular pilots wore the
rank of second lieutenant or first lieutenant at a given time. For the sake of simplicity, I
elected to refer to all USAF lieutenants as "Lt" in the table.

Note 3: Table based on various sources, especially the following: F-86 unit histories (AFHRA);
3rd Air Rescue Squadron/Group histories (AFHRA); Headquarters Far East Air Forces
Daily Combat Operations Reports (AFHRA, between 12 Apr 52 and 27 Jul 53); informa-
tion on F-86 losses compiled by Ron Maynard, Defense POW/Missing Personnel Office,
Arlington, Va.; Air Force Times; various personal communications with former F-86 pilots.
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in his unit received a blood chit, gold coins, and a
“pointie-talkie—that was it. If a pilot went down
behind enemy lines, he “expected to have to walk
out.” The concept of rescue was so new that in
March 1951, during the rescue of an F–80 pilot by
an H–5 helicopter off the coast of Inchon, a fellow
F–80 pilot in the vicinity who was in contact with
the helicopter made the following radio call to his
distressed flight mate: “Frank, this is Steve. They
got an air-rescue aircraft coming out to pick you
up, ol’ buddy. It’s a helicopter, believe it or not!
Yeah, a helicopter...beats me where they got it, but
they got it. Just hang in there, man.” In fact, the
H–5 did rescue the downed pilot and flew him to
an Army hospital near Seoul.8

The pickup of so many Sabre pilots illustrates
that during the Korean War the practice of picking
up downed airmen became a standard procedure
for the U.S. Air Force. During World War II, when
air-sea rescue was in its infancy, the chances for a
downed airman to be rescued were slim, regardless
of the type of rescue vehicle used. But in Korea,
downed USAF airmen had roughly a one-in-ten
chance of being rescued. While ten percent may not
seem impressive, one must consider that many
pilots never had a real opportunity for rescue. Some
failed to get out of their aircraft, others perished at
some point between getting out and hitting the
ground or water, some were captured almost imme-
diately upon landing, and still others died from
exposure to the elements or drowned before res-
cuers could reach them. Taking these factors into
consideration, a rough estimate is that perhaps on-
ly half of all pilots who decided to abandon their
aircraft ever had a real chance for rescue.9

In spite of such obstacles, Sabre pilots enjoyed a
considerably better chance of rescue than one-in-
ten, probably about one-in-four, for which there
were several reasons. First, because they operated

at altitudes usually above 30,000 feet, if the air-
craft was hit or sustained mechanical problems,
the pilot could use his altitude—as well as an
excellent glide ratio—to make his way toward
friendly territory, normally toward the designated
“bail out” area near Cho-do, a northern island used
by friendly radar, Air Rescue, and “special ops” ele-
ments. In one case in August 1952, Lt. James I.
Bonini, 16th Fighter-Interceptor Squadron, was
picked up by an SA–16 after having been in the
water for only one minute and ten seconds, one of
the war’s quickest rescues from the water. The
lieutenant had experienced engine flameout while
operating at 40,000 feet near the Yalu and had
glided for approximately 110 miles to Cho-do
before leaving his jet. Although Bonini glided far-
ther than most Sabre pilots in similar straits, oth-
ers followed the same general procedure, which
found its way into Maj. Frederick C. Blesse’s 1955
USAF Fighter Weapons School tactics manual.10

Second, the geography of the Korean peninsula
favored the Sabre pilot. Most aerial engagements
took place north of the Chongchon River, if not
always between that river and the Yalu. Many
engagements took place not far from the coast,
which meant that, if a Sabre pilot needed to pre-
pare to eject but still had a flyable jet, the flight
toward Cho-do was only one-half the distance to
home base. Furthermore, it was almost entirely
over water. Those were important considerations,
suggested by the fact that of the forty-one Sabre
pilots included in this study, fourteen were rescued
from the vicinity of Cho-do (several pilots landed
on the island but most in the waters nearby), ten
others from waters (including coastal mudflats)
somewhere north of Cho-do, and ten from un-
known parts of the Yellow Sea but presumably
north of the 38th parallel. Thus, at least thirty-four
of forty-one Sabre pilots rescued from north of the
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(Near right) Lt. James I.
Bonini and his F–86 in
Korea, 1952. On August 8,
1952, Bonini was rescued
by an SA–16 from the
Yellow Sea in one minute
and 10 seconds, one of the
fastest water pickups on
record. (Photo courtesy of
J.I. Bonini)

(Far right) Capt Joseph C.
McConnell, Jr., was res-
cued on April 12, 1953 by a
“Special Operations” H–19
helicopter. After his rescue,
Capt. McConnell went on to
down 8 more MiGs, and
became the war’s leading
ace with 16 aerial victories.
(AFHRA Photo)
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38th parallel were picked up from the general area
of the Yellow Sea. During one period, between June
7 and September 15, 1952, 3d Air Rescue Squa-
dron aircraft performed ten consecutive Sabre
pilot pickups from the Yellow Sea area, four of
them from the vicinity of Cho-do. On September 4,
Rescue aircraft pulled two Sabre pilots from the
water, Lts. Ira M. Porter and Laverne G. Stange.
That day Stange had downed one MiG and Porter
two. Porter destroyed another MiG in December.11

Two other factors contributed to the relatively
high rate of rescue for Sabre pilots—Allied naval
supremacy in the Yellow Sea, and the fact that
MiG pilots generally remained over the North-
western portion of the peninsula, avoiding the
Yellow Sea. Former North Korean MiG–15 pilot
Kenneth H. Rowe, (“Lt. No Kum-Sok” prior to his
defection in 1953) recalled this reluctance was due
to the enemy’s lack of any rescue capability for
downed MiG pilots.12 Thus, once a Sabre pilot was
“feet wet,” his chances were very good for an undis-
turbed flight as far south as he could manage, and
if he could reach the water safely he was spared
from any anxiety about the enemy’s navy. Thus,
the Sabre’s high operating altitude, favorable
Korean geography, friendly naval supremacy, and
MiG operating limitations combined to offer F–86
pilots considerably better odds of returning to “fly
and fight” another day than without such advan-
tages. Of course, even these advantages would not
have amounted to much if Air Rescue and special
operations forces had not been available and will-
ing to go well north in many cases to perform the
actual pickups.

Although daring rescues of pilots from behind
enemy lines or the Yellow Sea became almost com-
monplace in Korea, three particular F–86 pilot res-
cues at different times in the war illustrate the
basic pickup modes accounting for almost all those

rescues performed by aircraft: by SA–16 in the
Yellow Sea; by H–19 in the Yellow Sea; and by heli-
copter, H–5 or H–19, from the North Korean main-
land. In October 1951, in the earliest known
“behind the lines” rescue of a Sabre pilot whose
identity has been determined, an SA–16 piloted by
Capt. Robert C. Mason landed just off the west
coast of North Korea near Sinanju to retrieve Lt.
Bill N. Garrett, who had crash–landed his disabled
F–86 after sustaining battle damage in MiG Alley.
The SA–16 pilot “landed in the water and quickly
guided the plane toward the partly submerged
mudflat where the Sabrejet pilot, having difficulty
in swimming, was ducking under the water to
avoid the enemy bullets.” As Mason’s amphibian
closed to within about 100 yards of Garrett, his
crew realized that the Sabre pilot was too
exhausted to make it much farther. Despite enemy
mortar and flak bursts, Mason “picked up the gear
[and] opened the throttles and waddled up to him.”
Reaching Garrett, the rescue crew hauled him
aboard. With Captain Mason “alternating between
reverse and forward thrust [the SA–16] splashed
for deeper water,” and, after a few seconds’ delay
which must have seemed like an eternity, man-
aged to back out. Moments later, the SA–16 and its
grateful passenger were on their way home.13

Lieutenant Garrett’s rescue was one of twelve
SA–16 rescues of Sabre pilots in the war. F–86
pilots in trouble, who managed to reach the Yellow
Sea—or at least the coastal mudflats, as in Gar-
rett’s case—before abandoning their jets, permit-
ted the SA–16 to take advantage of its capability of
landing on the water. Moreover, the SA–16 also
enjoyed speed and range advantages over the heli-
copters. Of the thirty-two F–86 pilots rescued from
the Yellow Sea (excluding two who landed on Cho-
do), SA–16s accounted for twelve, H–19s for
twelve; helicopters (either H–5 or H–19) accounted
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Maj. Joel Grimshaw and
fellow Rescue Control
Center officers. Some res-
cue missions required very
detailed planning. (Photo
courtesy of Judith
Grimshaw Ginder)
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for three, and in five cases the rescue vehicle was
unidentified.14

On September 4, 1952, two Sabre pilots were
picked up behind enemy lines. An H–19 from the
3d Air Rescue Squadron picked up one of the two
men rescued that day, an SA–16 accounting for the
other. Lt. Laverne G. Stange, 25th Fighter-Inter-
ceptor Squadron, had downed a MiG and in the
process had sustained damage to his aircraft.
Heading out to sea, Strange abandoned his jet and
was preparing to be rescued by a Navy heli-
copter—which instead, apparently lost power and
crashed into the water. Fortunately, an H–19 pi-
loted by Maj. Roy A. Thompson, also was in the
vicinity and after arriving on scene used the heli-
copter’s hoist to pick up all three survivors—the
two Navy crewmen and Stange.15

Only a month before the armistice, one of the
few pickups of an F–86 pilot from an inland loca-
tion behind enemy lines took place. On June 29,
1953, Maj. Flamm “Dee” Harper, 18th Fighter-
Bomber Group, had his Sabrejet shot up on a
bombing sortie over North Korea’s Haeju
Peninsula. Unable to make it out to sea with his
aircraft on fire, he ejected over land about five
miles from the coast. Landing hard on a boulder,
he sustained broken ribs and temporary paralysis
but managed to begin evading, intending to head
for the coast. Discovering that his survival radio
was dead, however, and realizing that his best sig-
naling device was his parachute, Harper headed
back to retrieve his chute. But two enemy soldiers
had already noticed it. Harper shot both soldiers.
F–84 Thunderjets having spotted him and relayed
his position to the rescue helicopter, Harper
recalled that a few minutes later, “certainly the
most beautiful bird I had ever seen,”—an H–19—
popped over the ridgeline above his head. Minutes
later, hanging in the helicopter’s sling, he was
reeled in by a crewman, one of only five rescued
“fighter-bomber” Sabre pilots in this study.16

Dramatic rescues notwithstanding, perhaps the
most tangible way to measure the importance of
the pickup of Sabre pilots to the air superiority
mission comes from looking at the MiG kills
achieved by previously rescued Sabre pilots. No
fewer than seven Sabre pilots—three of them
aces—went on to achieve 27 aerial victories follow-
ing their rescues. Top-scoring triple ace Capt.
Joseph C. McConnell, Jr., was rescued by heli-
copter from the Yellow Sea on April 12, 1953, and
achieved eight of his sixteen aerial victories after
that date. Contrary to the news stories, McConnell
was picked up not by a 3d Air Rescue H–19 but by
one belonging to a helicopter detachment of a spe-
cial operations unit, the 581st Air Resupply and
Communications Wing. At the time, however, the
rescue was attributed to the 3d squadron, includ-
ing the production of a staged photo since used in
many publications, in an apparent attempt by
Fifth Air Force to protect the identity of the classi-
fied helicopter detachment. Two other aces, Capts.
Lonnie R. Moore, a double ace, and Clifford D.
Jolley, earned 8.5 and 5.0 aerial victories, respec-

tively, following their rescues. Four lesser known
Sabre pilots, Capt. Murray A. Winslow and Lts.
Frank D. Frazier, Edmund G. Hepner, and Ira M.
Porter, went on to earn a total of 5.5 aerial victory
credits after their pickups. In addition to downing
one MiG following his rescue in November 1952,
Lieutenant Hepner was also credited with having
damaged two MiGs. Others in addition to Hepner
did likewise, but in a conflict with so many MiGs
actually confirmed as destroyed—well over 800 for
the entire war—the accounting of mere “damage”
and “probable” downed MiGs, tended to be ignored.
Thus, the rescues of Sabre pilots who continued to
engage in aerial combat in Korea contributed even
more to air superiority than can be measured sim-
ply by the tallying of aerial victories against
MiGs.17

Another subtle aspect revealing the importance
of the rescue of Sabre pilots to air superiority con-
cerns the standard tactic of F–86s flying in two-
ship formation during engagements with the
enemy. The flight leader’s job was to shoot down
enemy aircraft; his wingman’s job was to protect
the leader from being “bounced” by MiGs. Most
“kills” were achieved by flight leads, but in cases
where there was a question of who had actually
downed a MiG, the credit went to the leader, not
his wingman. This increases the difficulty of gaug-
ing the importance to air superiority of the phe-
nomenon of previously rescued wingmen going on
to fly with leaders who achieved aerial victories.
But it was a team effort, and wingmen were vital
contributors to such victories.18

The case of Lt. Arthur J. Cuddy illustrates this
point. On September 15, 1952, Cuddy, a wingman
in the 336th Fighter-Interceptor Squadron, was
forced to abandon his jet over the Yellow Sea. He
was rescued by SA–16 and returned to combat sta-
tus within 48 hours. Six days later, Cuddy flew as
wingman for Capt. Robinson Risner when the lat-
ter downed two MiGs to become an ace. According
to Risner’s account, Cuddy “started a bounce on
two MIG’s,” which led to Risner’s first of two aerial
victories that day. Although Cuddy received no offi-
cial recognition, he had directly contributed to at
least one of his flight leader’s aerial victories, a feat
made possible by Cuddy’s rescue by SA–16.
Moreover, one may speculate that Cuddy was bet-
ter able to focus on the task at hand knowing from
firsthand experience only days earlier that if he
went down for any reason every effort would be
made to bring him home.19

A third area of contribution concerned fighter
pilot morale. Although less easily demonstrable
than the aforementioned areas, one can readily
imagine that the awareness of friendly Air Rescue
and special operations assets must have eased the
anxieties of many pilots to some degree. Those who
owe their lives to an SA–16 or helicopter crew who
plucked them from life-threatening circumstances
often could not say enough about the importance of
air rescue in the war. Several F–86 pilots provide a
glimpse of the importance of knowing that some-
one would be looking for them, if not literally wait-
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ing for them to hit the water—as was sometimes
the case for pilots ejecting in the “bail out” area
near Cho-do. One 336th Fighter-Interceptor Squa-
dron pilot, John E. Dews, Jr., thought that the
presence of rescue assets played a “significant”
part in maintaining fighter pilot morale. “They’d
come get you,” recalled Dews, who on his fourth
sortie of the day on April 1, 1952—flying “old 032,”
reputedly the oldest and worst airplane in the 4th
Fighter-Interceptor Group—was hit by MiGs and
forced to roll over the side of his Sabre to get out.
Dews was picked up by a 3d Air Rescue Squadron
H–19 and flown to safety and medical care.

Norman E. Green, of the 335th Fighter-Interceptor
Squadron, rescued by SA–16 on April 12, 1953, put
it succinctly: “The rescue and recovery pilots and
crews were major players and contributors to the
Air Force’s superiority in Korea. Fighter pilots
could not have been so successful without them.”
In another communication, Green expanded on his
earlier thoughts:

because of this [rescue] support we were able to put
aside concerns for personal survival and were free
to concentrate on shooting down MiGs. Confidence
in the rescue services was so high we never ques-
tioned that they would be there if we needed them.
And they certainly were.20

Richard W. Frailey, a Sabre pilot with the 334th
Fighter-Interceptor Squadron, recalled that rescue
was taught in the ground school known as
“Clobber College” and that the knowledge of rescue
assets “certainly did” impact morale favorably.
Frailey’s own rescue by an SA–16 from the mouth
of the Yalu River heightened his own remem-
brance of this aspect of the Korean War. On June
15, 1953, Frailey was inadvertently fired upon and
shot down by his own flight lead, none other than
Maj. James Jabara. Incidentally, Jabara received
no aerial victory credit that day, while the Far East
Air Forces Combat Operations Report stated
innocuously that F–86 serial number 2923
(Frailey’s) was “lost opnl [operational], not due to
eny [enemy] action. Plt [pilot] picked-up.”21

Six Sabre pilots and one F4U Corsair aviator—
U.S. Marine Corps Capt. Jesse G. Folmar—were
rescued on the same day they scored aerial victo-
ries (i.e., in most cases shortly if not immediately
after having downed a MiG). The best known
among that group was double-ace Maj. Frederick
C. Blesse, who, on October 3, 1952, was forced to
abandon his jet due to fuel exhaustion following
combat in “MiG Alley” during which he had
downed his ninth MiG to become a double ace. One
can imagine the morale of Blesse’s fellow fighter
pilots would have been hurt had the leading living
ace at that time not been rescued shortly by SA–16
from the Yellow Sea. Others rescued were U.S.
Marine Corps exchange pilot Maj. Alex J. Gillis,
Maj. Vernon J. Lyle, Capt. Ken D. Chandler, and
Lts. Ira M. Porter and Laverne G. Stange—-all of
the USAF. Undoubtedly, the fact that none of these
MiG killers were lost must have bolstered morale
in their units.22

But despite many successes, would-be rescuers
also knew the pain of being unable to retrieve
downed fliers known to have been alive on the
ground after going down in enemy territory. On
February 3, 1952, Lt. Charles R. Spath, 334th
Fighter-Interceptor Squadron, was forced to aban-
don his jet over North Korea. Later, a flight mate
observed Lieutenant Spath on the ground. Using
his survival radio, the lieutenant reported that he
was unable to walk due to a broken leg. A friendly
guerrilla team located nearby, monitoring the
same radio frequency that Spath was using,
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(Above) Lt. Norman E.
Green was rescued from
the Yellow Sea on April 12,
1953, by an SA–16. (Photo
courtesy of N.E. Green)

Lt. Col. (later Col.) Klair E.
Back, who commanded 3d
ARS for most of the war.
(AFHRA Photo)
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decided to intervene. Four of the guerrillas reached
Spath ahead of the enemy soldiers also in the
vicinity and moved him to a secure location. Some
time later, the guerrilla team made contact with
Fifth Air Force intelligence personnel who began
coordinating a rescue attempt. Capt. Gail W.
Poulton, an H–19 pilot in the 3d Air Rescue Squa-
dron, was offered the mission, which would be par-
ticularly hazardous due to the high elevation of
the area. After several weeks of meticulous plan-
ning, the mission was a “go.” Because of certain
pieces of information that had been coming from
Spath and the guerrillas that somehow didn’t
seem to fit, Poulton was concerned that the rescue
attempt might already have been compromised.
Unfortunately, his hunch was correct. Approaching
the intended pickup area, Poulton contacted Spath
by radio and asked him how many people were at
the landing site with him. Spath replied, “I don’t
know.” Suspicious, Poulton asked several more
questions to which he received equally ambiguous
responses. Finally, Poulton said, “We are here to
pick you up, if everything down there is OK. You
are giving me uncooperative and unclear an-
swers…. I have leveled off and discontinued my
approach …and we’ll abort this rescue attempt if
you don’t answer my questions fully…in the next
15 seconds.” Spath responded quietly, “you can

chalk me off for saying this, but get the hell out of
here, it’s a trap.” Tragically, Spath died in captivity
some weeks later.23

In another valorous but unsuccessful rescue at-
tempt a year later, an H–19 belonging to the clas-
sified helicopter detachment of the 581st Air
Resupply and Communications Wing

flew to an area just twenty-six miles from the
Chinese city of Antung in an attempt to pick up a
downed British exchange pilot whose location had
been reported. Before dawn on March 27, 1953, an
SA–16...escorted the H–19 from Cho-do to the vicin-
ity of a peninsula near Ch’olsan, North Korea,
orbited offshore at low altitude [in an extremely
vulnerable position] while the H–19 searched for
the pilot, and escorted the helicopter on its return to
Cho-do.24

Although the H–19 copilot, Robert F. Sullivan,
did not recall the downed pilot’s identity, most
likely it was Squadron Leader Graham S. Hulse, a
Royal Air Force exchange pilot assigned to the
336th Fighter-Interceptor Squadron. Two weeks
earlier, on March 13, Hulse had been forced to
abandon his F–86 over North Korea following aer-
ial combat in which he was credited with one-half
an aerial victory against a MiG. Apparently, Fifth
Air Force intelligence had believed him to be an
evader or in the care of friendly guerrillas, hence
the reason for the attempted rescue on what was
one of the deepest penetrations of the war by heli-
copter. But the H–19 located only a concentration
of well-armed enemy troops in the area in which
Hulse had been reported, was fired upon, and
barely made it back to Cho-do on its remaining
fuel, landing on the beach. Sadly, the British pilot’s
story, whether of Hulse or someone else, remains
unsolved. But it is noteworthy that in this case
crews belonging to the Air Rescue and “special ops”
communities—the SA–16 and H–19, respec-
tively—teamed up for the attempted, if unsuccess-
ful, Sabre pilot pickup.25

Thus, fifty years ago in Korea the U.S. Air
Force’s Air Rescue and special operations commu-
nities performed an overlooked but critical role
contributing to the all-important air superiority
mission in the war. On at least two occasions, heli-
copters picked up key components of downed
MiG–15s which increased the Sabre pilots’ techni-
cal knowledge of the enemy’s new jet fighter. H–19
and H–5 helicopters and SA–16 amphibians
retrieved at least forty-one F–86 pilots from North
Korea or the northern waters of the Yellow Sea to
“fly and fight “ again, at least seven of whom went
on to down MiGs in aerial combat. And, perhaps,
most important, the presence of Air Rescue and
“special ops” aircrews lifted the morale of our
fighter pilots who always knew in the back of their
minds, and as General Short’s companion put it,
“that you were gonna spend everything you had to
go in and get him.” The barren hills and icy waters
of Korea were where that legacy was born, a legacy
alive and well today.26 �
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MiG killers in the 4th FIG,
in August 1952. Maj.
Frederick C. Blesse (top
left) was rescued by an
SA–16 on October 3, 1952,
just after downing his ninth
MiG. (AFHRA Photo)
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World War I was won by brawn, and World War II
by logistics. World War III will be won by brains.

General “Hap” Arnold, circa 19451

A lthough World War II, according to Army Air
Forces (AAF) Commanding General Henry
H. “Hap” Arnold, was won by logistics, the de-

velopment of radical new technologies during the
war left a lasting imprint on the AAF leader. Radar,
atom bombs, and jet aircraft made it clear that the
next war would look little like the last. After the
war, Arnold ensured that the (AAF) would foster
relationships with the scientists and engineers who
created the technologies needed to win the next war.
Perhaps the most important of Arnold’s postwar
actions to ensure technological prowess was to place
his protege, a little-known colonel, in the new posi-
tion of scientific liaison. The choice of Col. Bernard
Schriever to be the Air Force’s scientific point man
would prove to be a masterstroke.

As scientific liaison, Schriever would meet some
of the nation’s most brilliant scientists, who after
World War II would move into prominent positions
of power. Schriever would find himself appointed
to progressively more influential positions in the
Air Force, heading the United States’ top priority
intercontinental ballistic missile (ICBM) program
with unprecedented authority, and eventually
leading the Air Force Systems Command, itself
based upon Schriever’s design.

Schriever promoted two major ideas: that scien-
tifically-driven innovation was crucial to the Air
Force, and that management of these innovations
required leadership and authority just as much as
the operational Air Force. Inspired by the scien-
tists’ vision of technical change, Schriever led the
Air Force’s development of ballistic missiles, and
then its push into space. His career showed that
the Air Force need not wait for technical develop-
ment, but could lead and direct it.

Early Career—An Introduction to the
Scientists

Bernard Schriever was born on September 14,
1910 in Bremen, Germany. After his father, who
worked in the merchant marine, was interned in
New York in 1916, the rest of the family came to
the United States, settling in Texas where some of
his father’s relatives lived. After his father died in
1918, in an industrial accident, his mother had to
raise Bernard and his brother Gerhard by working
as a housekeeper, and selling refreshments at a
golf course.2

Bernard worked at the local golf course, becom-
ing an exceptional golfer in the process, a skill that
would serve him well in his military career. He
graduated in architectural engineering from Texas
A&M, and then became a reserve officer in the
Army Air Corps. In 1933, upon completion of flight
training, he became a bomber pilot and mainte-
nance officer under Lt. Col. “Hap” Arnold. The two
became close, partly because of the friendship
between Schriever’s mother and Arnold’s wife.
Arnold became Schriever’s mentor and friend,
even so far as hosting Schriever’s wedding in 1938
at Arnold’s home. Schriever, who at that time had
left the Air Corps to be a pilot for Northwest
Airlines after failing to acquire a regular commis-
sion, reapplied, becoming a second lieutenant in
October 1938.3

Before the United States’ entry into World War
II, the Air Corps assigned Schriever to be a flight
instructor, engineering officer, and test pilot, before
attending the Air Corps Engineering School and
then Stanford University from 1940 to June 1942.
After receiving his masters degree in aeronautical
engineering from Stanford, the Corps sent Major
Schriever to the 19th Bombardment Group as the
chief maintenance officer. He flew about thirty-six
combat missions in the Pacific, and by the end of the
war, had been promoted to colonel as commander of
Advanced Headquarters, Far East Air Service
Command. Since much of his work involved logis-
tics, Schriever made critical contacts with officers
from Air Materiel Command at Wright Field.4
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After the war’s end, General Arnold, now the
Army Air Forces Commanding General, acted to
maintain the partnership between military officers
and scientists that had been so beneficial during
the war. One new organization created to aid this
collaboration was the RAND Corporation, spun off
from an operations analysis group of the Douglas
Aircraft Corporation.5 Another was the Scientific
Advisory Board (SAB), recommended and then ini-
tially chaired by eminent California Institute of
Technology aerodynamicist Theodore von Kár-
mán.6 The SAB, established in June 1946, was to
act as a semi-permanent adviser to the AAF Staff.7

Arnold recognized that an external board of sci-
entists would have little influence unless he also
created internal positions that would act as
bridges and advocates for scientific ideas. For this
purpose he established the Office of Scientific
Liaison under the Assistant Chief of Staff,
Materiel, and elevated Schriever to be its first
director in 1946. During his three years as
Scientific Liaison, Schriever had a hand in creat-
ing the Air Force’s research and development
(R&D) infrastructure. These included test facilities
at Cape Canaveral, Florida, in the Mojave Desert
north of Los Angeles, and research centers in
Tennessee and at Hanscom Field, near Boston.
From these activities, he became familiar with
most of the Air Force’s budding R&D.

One of Schriever’s main jobs as Scientific
Liaison was to work with the Scientific Advisory
Board, meeting many of the nation’s leading phys-
ical scientists.8 Among the more important scien-
tists that he came to know during this time were
von Kármán, Princeton mathematician John von
Neumann, and Massachusetts Institute of Tech-
nology physicists George Valley and Ivan Getting.
This experience had a profound effect on Schrie-
ver’s thinking, as he learned the possibilities and
implications of the latest discoveries in science and
technology. Schriever came to have a tremendous
respect for these men and their visions for the
future. Many years later, Schriever stated that 

I became really a disciple of the scientists who were
working with us in the Pentagon, the RAND
Corporation also, so that I felt very strongly that the

scientists had a broader view and had more capa-
bilities. We needed engineers, that’s for sure, but
engineers were trained more in a...narrow track
having to do with materials than with vision.9

With scientific prestige at unprecedented high
levels after the development of radar and atomic
weapons during World War II, scientists placed in
positions of power throughout the defense estab-
lishment became powerful advocates for the Air
Force. Because of Schriever’s profound respect for
their opinions and ideas, they became strong
allies, with access to leaders at the highest levels
of the Air Force, the Department of Defense, Con-
gress, and even to the President. Schriever would
consistently use their advice and expertise
through the formation and use of advisory panels
and boards. These relationships would serve him
well as he moved to his next major assignment, to
create plans for the Air Force’s future weapons.

Scientific Vision in the Development
Planning Office

After a stint at the National War College in
1949 and early 1950, the Air Force assigned
Schriever to the office of the Assistant for Evalua-
tion in the newly formed office of the Deputy Chief
of Staff, Development (DCS/D). The DCS/D office
came about as part of the reorganization of the Air
Force to separate R&D from Air Material Com-
mand into the new Air Research and Development
Command, which came into official existence on
January 23, 1950.10

The chief of the Assistant for Evaluation Office
was Dr. Ivan Getting, who had been the Chairman
of the Electronics Committee of the Research and
Development Board.11 Getting assigned his
deputy, Colonel Bernard Schriever, responsibility
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for strategic matters, while others handled tactical
issues, air defense, guidance, and so on.12

One major task of the Assistant for Evaluation
was to make plans for the development of future
Air Force systems and technologies. The first
attempt in this direction began in August 1950, as
Getting’s office was to begin “immediate prepara-
tion of development planning objectives which
would point out the goal of research and develop-
ment effort in relation to the strategic and opera-
tional plans of the Air Force. Such objectives would
take into account future combat conditions, possi-
bly enemy and U.S. capabilities, major require-
ments, etc.”13

These objectives would then form the basis for
allocating and programming of R&D funding. To
generate development objectives, Getting’s office
could look in two directions: “operations pull” from
the needs of current operations through the
Directorate of Requirements, or “technology push”
from the expertise of scientists and technologists.
For the latter, they had ready access to the RAND
Corporation specialists in analysis of future sys-
tems. In July 1951, four RAND personnel relocated
to the DCS/D office under Getting, now renamed
the Assistant for Development Planning.14 They
assisted with the creation of “development plan-
ning objectives,” or goals for new technology devel-
opment. Others in the DCS/D office would trans-
late these objectives into “General Operational
Requirements,” then into specific orders known as
“Development Directives,” and finally, allocate
funds based upon these prioritized directives.15

In the spring of 1951, Getting left for an execu-
tive post at Raytheon, and Schriever took his place
as Assistant for Development Planning.16 He,
therefore, became the point man for the new poli-
cies and procedures for technology development.
Contrary to the earlier practice of asking the oper-
ational commands what their needs were, the new
procedures required an analysis of future tech-
nologies, strategies, and objectives using systems
analysis along with requirements from current
operations to establish development planning
objectives for future systems. These new, contro-
versial methods led to battles between Schriever,
who represented the scientists and the long-term
future of the Air Force, with officers with a shorter-
term view of their needs, like the powerful Vice
Chief of Staff, Gen. Curtis E. LeMay, who vigor-
ously fought some of Schriever’s recommendations.
As Schriever put it, he did not win too many of
these battles, except on missiles, where there were
fewer entrenched interests.17

A more immediate problem facing Schriever’s
office was a result of the Korean War. The Air Force
found itself with numerous unusable aircraft,
leading Vice Chief of Staff Nathan F. Twining, in
January 1951, to start an investigation of the Air
Force’s development and maintenance processes.
DCS/D chief Lt. Gen. Gordon Saville ordered the
formation of a study group led by Schriever to ana-
lyze the problem.18

The group completed its study in April 1951,

and released an influential staff paper called
“Combat Ready Aircraft.” It pinpointed two major
problems with current aircraft: requirements
based on short term factors, leading to continuous
modifications, and insufficient coordination and
direction of all elements of the “complete
weapon.”19 To solve these problems, the group rec-
ommended that the Air Force create an organiza-
tion and process with responsibility and authority
over the complete weapon by adding “planning,
budgeting, programming, and control” into the
functions of the responsible Air Force organiza-
tions. These organizations were to have total con-
trol over an entire project, enforced through full
budget authority.20 The study group suggested
that the Air Force let prime contracts to a single
contractor to integrate the entire weapon, and that
the Air Force organize on a project basis as well.
Project-centered organization and simultaneous
planning of all components throughout the “life
cycle” of the weapon defined the “weapon system
concept.”21

Under the weapon system concept, the Air
Force gave industry substantial authority. With it,
the Air Force “purchased management of new
weapon system development and production,”22

reducing government involvement in the design
and supply of equipment. One way to do this was
through the prime contractor method, where the
government gave funding to one company to man-
age and integrate the entire system. A second way
was the associate contractor method, where the
government hired one company to create the spec-
ifications and oversee the system development,
and hired others to develop the component hard-
ware.23 When using this method, Air Force officers
had to act as the integrators.

Through 1952 and 1953, Colonel Schriever
became an active proponent the systems approach,
which spread through ARDC and the DCS/D. His
leadership of the “Combat Ready Aircraft” study
led Schriever to a deeper appreciation of the nuan-
ces of management. These new skills would
become critical for the remainder of his career,
which was about to skyrocket into the Air Force’s
hierarchical stratosphere.

From Vision to Implementation—Western
Development Division

Ballistic missile programs had languished at a
low priority during and after World War II, as the
Air Force concentrated its efforts first on manned
bombers, and then on jet fighters for the Korean
War. Air Materiel Command ran the Air Force’s pro-
gram, and monitored competing Army and Navy
missile programs.24

The rapidly escalating Cold War provided the
impetus to transform the loosely organized, low-
priority missile projects. Successful testing of the
Soviet atomic bomb in 1949, and the hydrogen
bomb in 1953, led to a major shift in the pace and
priority of missile development in the United
States.25 As the chief of the Development Planning
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Office in early 1953, Colonel Bernard Schriever
learned of the success of American thermonuclear
tests at a Scientific Advisory Board meeting in
March 1953. Recognizing the implications of this
news for ICBMs, Schriever met with John von
Neumann at his Princeton, New Jersey, office later
that month. Von Neumann, a consultant both to
the Atomic Energy Commission, and to Convair for
its Atlas ICBM program, confirmed Schriever’s
opinion. Scientists would soon develop nuclear
warheads of small enough size and large enough
explosive power to be placed on ICBMs. Because of
its speed and invulnerability, this was the pre-
ferred method for nuclear weapons delivery.
Realizing that he needed official evidence,
Schriever talked with James Doolittle, who
approached Chief of Staff Vandenberg to get the
Scientific Advisory Board to investigate the ques-
tion.26

The Nuclear Weapons Panel of the Scientific
Advisory Board, headed by von Neumann,
reported to the Air Force Staff in October 1953. In
the meantime, Trevor Gardner, Special Assistant
to the Secretary of the Air Force for Research and
Development, volunteered to head a Department
of Defense Study Group on Guided Missiles.
Gardner learned of the progress of the Atlas pro-
gram from the contractor, General Dynamics
Convair Division. Based on the results of Gard-
ner’s study group, Gardner and Air Force Secre-
tary Harold Talbott formed the Strategic Missiles
Evaluation Committee, or “Teapot Committee”
headed by von Neumann to investigate and rec-
ommend a course of action for strategic ballistic
missiles.27

Trevor Gardner selected the newly-created
Ramo-Wooldridge Corporation (R-W) to adminis-
ter the daily operations of the study.28 Gardner
was a friend of Dr. Simon Ramo, the co-founder of
R-W, for they had lived in the same apartment
house years earlier when both worked at General
Electric. When Gardner and the Air Force came
calling, the new company was still small and look-
ing for business.29

In February 1954 the Teapot Committee recom-
mended that ICBMs be developed “to the maxi-
mum extent that technology would allow.” They
also recommended the creation of an organization
that hearkened back to the Manhattan Project and
Radiation Laboratory of World War II:

The nature of the task for this new agency requires
that over-all technical direction be in the hands of
an unusually competent group of scientists and
engineers capable of making systems analyses,
supervising the research phases, and completely
controlling the experimental and hardware phases
of the program—-the present ones as well as the
subsequent ones that will have to be initiated.30

On May 14, 1954, the Air Force made Atlas its
highest R&D priority. Because Convair, in San
Diego, had the most advanced ICBM program, and
because the majority of the aircraft industry was

located in southern California, the Air Force estab-
lished their ICBM development organization in a
vacant church building in Inglewood, California.
The Air Force initially planned to give command of
the new organization to Maj. Gen. James McCor-
mack, who had been a special assistant to the
DCS/D. Health problems forced him out of the pic-
ture, and instead Air Force leaders placed newly
promoted Brig. Gen. Schriever in command of the
new Western Development Division (WDD) of Air
Research and Development Command (ARDC), ta-
king command on August 2, 1954. Since the Teapot
Committee had recommended creation of a
“Manhattan-like” project organization, one of
Schriever’s first problems was to see if this made
sense, and determine who would oversee the tech-
nical aspects of the project.31

Because neither he nor the scientists believed
that the Air Force had the technical expertise to
manage the ICBM program, Schriever had two
options: hiring Convair as prime contractor, or
hiring Ramo-Wooldridge as the system integra-
tor, and Convair and other contractors as associ-
ate contractors. Hiring Convair assumed that
they had the wherewithal to design and build the
product. Schriever was already unhappy with
Convair’s lack of subcontracting on Atlas, and
believed that it did not have the requisite exper-
tise.32

Schriever was also deeply influenced by his sci-
entific advisors, with whom he had worked for
nearly a decade. Von Neumann and his fellow sci-
entists on the Nuclear Weapons Panel of the Sci-
entific Advisory Board believed the Soviet threat
to be serious. This threat required a response just
as extraordinary as the Manhattan Project had
been a decade earlier, to bring together the
nation’s best scientists to marry ballistic missiles
to thermonuclear warheads. Because the govern-
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ment could not hire the needed expertise on civil
service pay scales, Schriever and the Nuclear
Weapons Panel believed a civilian organization
would be necessary to mobilize scientific expertise.
Schriever later explained:

Complex requirements of the ICBM and the pre-
dominant role of systems engineering in insuring
that the requirements were met, demanded an
across-the-board competence in the physical sci-
ences not to be found in existing organizations.
Scientists rated the aircraft industry relatively
weak in this phase of engineering, which was
closely tied to recent advances in physics. The air-
craft industry, moreover, was heavily committed on
major projects, as shown by existing backlogs. Its
ability to hire the necessary scientific and engineer-
ing talent at existing pay-scales was doubted, and
with the profit motive dominant, scientists would
not be particularly attracted to the low-level posi-
tions accorded to such personnel in industry.33

To capitalize on the vision and expertise of
physical scientists and mathematicians, such as,
von Neumann and von Karman, Schriever created
an organizational scheme whereby the leading sci-
entists could help guide the ICBM program.
Following the recommendations of von Neumann’s
committee, Schriever hired Ramo-Wooldridge (R-
W) for systems engineering and integration.34 Free
of civil service regulations, and without significant
contracts or conflicts of interest, R-W could hire
the requisite scientific and technical talent. Air
Force officers could more easily direct R-W than
Convair, because R-W had few other contracts and
no production capability. The aircraft industry dis-
puted this unusual arrangement, fearing that it
established a precedent for “strong system man-
agement control” by the Air Force, and also that it
might create a powerful new competitor with in-
side information on Air Force contracts and con-
tractor capabilities.35

Organizational Structure of the Inglewood
Complex

Schriever had the luxury of selecting the best
officers from throughout the Air Force. Selecting
the most skilled officers, Schriever’s talented staff
quickly took charge of ICBM development. Be-
cause Air Materiel Command (AMC) retained
authority for procurement, it set up a field office
alongside Schriever’s ARDC staff in Inglewood. By
early September, when Air Force headquarters
signed off on the selection of Ramo-Wooldridge, the
triumvirate of organizations, the WDD, the Special
Aircraft Project Office (SAPO) of AMC, and R-W
completed the government’s project organization.36

With his organizational foundations set,
Schriever’s immediate task was to push ICBM
development rapidly forward, and within a year to
create a detailed plan for the effort. For the first
time, Schriever was in charge of a major develop-
ment project, providing an opportunity to imple-

ment his management ideas. Schriever believed
strongly in the military doctrine of ensuring that
management responsibility, authority, and
accountability went hand in hand. Much to his
annoyance, he found instead that Air Force stan-
dard processes and regulations put significant lim-
its on his authority.

Schriever first had to deal with Convair’s rebel-
lion against Ramo-Wooldridge. Most aircraft in-
dustry leaders believed themselves capable of
building ICBMs, and backed Convair. They did not
want their authority usurped by this upstart, and
they feared the emergence of R-W as a dangerous
new competitor.37 They also feared lower profits
due to tighter Air Force control. Schriever recog-
nized the danger, stating that “the project office
has been no match for the powerful pressure that
industry can, and has, exerted at political and high
military levels.”38 Not until mid-1955 did Convair
acquiesce, realizing that they needed to hire highly
educated scientists and engineers to appease the
Air Force’s scientific advisors, and to gain electron-
ics capability. Schriever, in turn, restricted R-W to
maintain aircraft industry support. On February
24, 1955, the Air Force prohibited R-W from engag-
ing in ICBM hardware production.39

R-W proved its worth by its investigation of
Convair’s nose-cone design. Working with the
Atomic Energy Commission and other scientists,
R-W scientists and engineers found that Convair’s
nose-cone design suffered from excessive reentry
heating. R-W’s alternative blunt nose cone design
greatly decreased the temperatures, and also
decreased the weight by half. This in turn
decreased launch vehicle size from 460,000 to
240,000 pounds, and reduced the number of
engines from five to three. This dramatic improve-
ment convinced Schriever, his team, and his supe-
rior officers that the selection of R-W had been cor-
rect.40

Due to the uncertainties of the radical new bal-
listic missile designs, R-W and the Air Force pro-
moted alternative designs for various components,
subsystems, and even entire vehicles. By April
1955, Schriever convinced the Air Force’s top brass
of the necessity of a second, two-stage design, and
by the next month, Schriever’s complex of the
WDD, SAPO, and R-W was working on Atlas, the
two-stage Titan, and the Thor tactical ballistic
missile.41

To accelerate ICBM development Schriever
needed freedom from bureaucratic delays. Schrie-
ver found that the approval process required
thirty-eight Air Force and DOD approvals or con-
currences, and five separate budget appropria-
tions. Frustrated with the delays, Gardner and
Schriever decided that they had to increase
Schriever’s authority and funding, and decrease
the number of organizations that could oversee
and delay the program. Finding support in
Congress and within the Eisenhower Admini-
stration, Gardner and Schriever briefed President
Dwight D. Eisenhower in July 1955, eventually
convincing him and Vice-President Richard M.
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Nixon—with John von Neumann’s timely sup-
port—to make ICBMs the nation’s top defense pri-
ority.42

Pre-Gillette Organization of Ballistic Missile
Development

With the President’s endorsement in hand by
September, Gardner and Schriever formed a study
group to recommend organizational changes to
streamline the program. As Schriever put it later,
“… we loaded [the committee]… pretty much with
people who knew and who would come up with the
right answers…” Hyde Gillette, the Deputy for
Budget and Program Management in the Office of
the Secretary of the Air Force, chaired the group,
which not surprisingly enhanced Schriever’s
authority.43

The “Gillette Procedures,” approved by
Secretary of Defense Charles Wilson on November
8, 1955, funnelled all ballistic missile decisions
through annual meetings of the newly formed
Ballistic Missiles Committee in the Office of the
Secretary of Defense. Although evading ARDC and
AMC for approvals and decisions, Schriever’s orga-
nization needed to provide information to these
two Air Force organizations. Schriever stated that
“we had to give them information because they
provide a lot of support, you see, so it wasn’t the

fact that we were trying to bypass them. We just
didn’t want to have a lot of peons at the various
staff levels so they could get their fingers on it.”
No longer could various Air Force and DOD orga-
nizations modify the program through piecemeal
changes. The new procedures had the intended
effect, for by 1958, AMC officers cut industrial
facility lead-time from 251 to 43 days.44

Many in the Air Force did not take ballistic mis-
siles very seriously. Col. Ray Soper, one of
Schriever’s trusted subordinates, noted that “the
Ops [operational commands] attitude, at the
Pentagon, was to let the ‘longhairs’ develop the
system—they really didn’t take a very serious
view of the ballistic missile, for it was thought to be
more a psychological weapon than anything
else.”45

The Gillette procedures provided Schriever
with both technical and budget authority, making
it one of the first full applications of project man-
agement in the Air Force. With this new authority,
Schriever developed his own approach to manage-
ment, which he would call “concurrency.” The con-
cept, formulated in the “Combat Ready Aircraft”
study, required detailed planning and control of
the entire weapon’s life cycle right from the start.
In the fall of 1954 Schriever and his staff devel-
oped a Management Control System. Every
month, they required the Air Force, R-W, and asso-
ciate contractors to fill out standardized status
report forms. One of Schriever’s officers had sole
control of these updated the master schedules,
placed on the walls of a guarded Program Control
Room. This room served a dual purpose, as the
place where managers could quickly assess the
“official” status of the program, and as a public
relations tool where Schriever and his deputies
showed the program status and innovative man-
agement to visitors.46

Schriever instituted monthly conferences
known as “Black Saturdays” for project officers to
report difficulties. At these meetings, Schriever,
along with his top Ramo-Wooldridge and military
staff, reviewed the entire program, and assigned
all problems at the meeting to individuals there.
These meetings endeavored to bring problems for-
ward instead of sweeping them under the rug. As
Schriever put it, “the successes and failures of all
the departments get a good airing.”47

Rapid development implied not only the paral-
lel planning of all system elements, but also their
concurrent development, telescoping several typi-
cally serial activities into parallel ones. Schriever
did not invent the process, but rather coined the
term “concurrency” as a way of explaining it to out-
siders.48 Along with the Program Control Room, it
gave his organization an aura of competence that
helped protect it from detailed scrutiny.49

In the beginning, Schriever’s style of manage-
ment might best be called “enlightened ad-hoc-
racy” for its informality and inattention to finan-
cial or legal details. He and his team organized
informally to achieve tasks as rapidly as possible,
leaving others to clean up the cost and legal mess.
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Ad hoc teams came and went, formed to solve par-
ticular problems, and dissolving when they solved
them.

Schriever’s “need for speed” led to extensive use
of letter contracts through 1954 and 1955. Pro-
curement officials in the SAPO and technical offi-
cers in the WDD realized that they needed to track
expenditures relative to technical progress, but the
rapid pace of the program and the lack of docu-
mentation quickly led to a financial and contrac-
tual morass. Complicated by the WDD’s lack of
personnel, and the issuance of technical directives
through R-W, contractual problems became a
major headache, and a source of friction between
Schriever and AMC.50

The Procurement Staff Division of the Ballistic
Missiles Office at Air Force headquarters had to
cope with the legal and financial mess. They
insisted that “the technical directives [be] covered
by cost estimates.” Schriever fought these regula-
tions as “examples of the ‘law’s delay,’ but in the
end had to give in. To ensure that Ramo-Wool-
dridge and the other contractors documented tech-
nical directives, the Guidance Branch of WDD in
October 1956 “began holding a contract adminis-
tration meeting immediately after each technical
directive meeting.… By January 1957, the Pro-
curement Staff Division extended the practice to
all contracts involving technical direction and to
all technical direction meetings.”51

Although Schriever could and did shrug off cost
factors and bureaucratic snafus, he could not
ignore technical problems. Unfortunately for
Schriever and his preference to reduce bureau-
cracy, concurrency amplified technical problems,
which his team discovered when ballistic missile
testing began in late 1956 and 1957. Already by
1955, each of the military services recognized that
rocket reliability was a difficult problem, with
ARDC sponsoring a special symposium to discuss
the subject.52 Two-thirds of missile failures were
due to electronic components, such as vacuum
tubes, wires, and relays. Electromagnetic interfer-
ence and radio signals caused a significant num-
ber of failures, and about 20 percent of the prob-
lems were mechanical, dominated by hydraulic
leaks.53

Atlas was no different. The first two Atlas tests
in mid-1957 ended with engine failures, but the
third succeeded, leading to a record of three suc-
cesses and five failures for the initial Atlas A test
series. Similar statistics marked the Atlas B and C
series tests between July 1958 and August 1959.
For Atlas D, the first missiles in the operational
configuration, reliability improved to 68 percent.
Of the 13 failures in the Atlas D series, personnel
errors caused four, five were random partial fail-
ures, two caused by engine problems, and two were
design flaws uncovered through testing.54 In 1960,
two accidents dramatized the reliability problem.
In March an Atlas missile exploded, destroying its
test facilities at Vandenberg Air Force Base on the
California coast. Then, in December, the first Titan
I blew up along with its test facilities at

Vandenberg. With missile reliability continuing to
hover at the 50 percent range for Atlas, and a
somewhat better 66 percent for Titan, ICBM relia-
bility problems drew Air Force and congressional
studies and investigations.55

To fix the problems, the Air Force and R-W cre-
ated new organizational processes to find prob-
lems and ensure high quality.56 These included
exhaustive testing, component inspection and
tracking, and configuration control to ensure that
the design matched the hardware actually
launched. The application of these systems engi-
neering concepts eventually led to success, partic-
ularly on the Minuteman program, where they
were consistently applied. Concurrency, when com-
bined with the added techniques required to
ensure dependability, was a powerful method to
develop large-scale technologies rapidly.

Spreading Concurrency through ARDC

While Schriever’s organizations in Southern
California struggled to make Atlas fly, Air Force
headquarters underwent serious soul-searching
regarding the Air Force’s R&D processes in the
wake of the Soviet launch of Sputnik in October
1957. The resulting study by the Scientific
Advisory Board, known as the Stever Committee
Report, recommended that ARDC be authorized
its own R&D funding (then mostly allocated
through AMC), and that budgets be prepared on
program lines as implemented by the Gillette
Procedures for ballistic missiles.57

Gen. Samuel Anderson, then head of ARDC, fol-
lowed up the Stever Report with an internal study,
eventually known as the “Anderson Committee
Report.” This report, issued in February 1959, con-
curred with the Stever recommendations, except
in its organizational proposals. Instead of the func-
tional organization recommended by Stever’s
group, the Anderson Committee proposed that
ARDC’s functions be realigned into four major
“product” groupings: aerodynamics, ballistic mis-
siles, and space systems, electronic systems, and
basic research. Since Anderson was to leave his
post to become head of AMC, he decided to leave
the committee recommendations for the next com-
mander, none other than Lt. Gen. Schriever.58

In April 1959, Schriever became the head of
ARDC, and the next month he launched his own
study, headed by Col. Jewell Maxwell, to investi-
gate how to incorporate concurrency throughout
ARDC. The Maxwell group report, submitted at
the end of July, agreed with the organizational
structure of the Anderson group as the best way to
implement Schriever’s methods.59

At the same time, Schriever’s rising star drew
positive attention at the Air Staff, as they
appointed a high-level group headed by Anderson,
the AMC commander, to examine the entire Air
Force procedure for management of large systems.
This “Weapons Systems Study Group,” which
included Schriever, investigated the applicability
of Schriever’s “concurrency” methods throughout
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the Air Force’s R&D organizations.60 The study
group agreed that Schriever’s Inglewood methods
should be adopted, with the planning and imple-
mentation of new systems on a systems, or “life
cycle” basis. Planning for the entire system would
occur up front, and the project offices would have
the authority to manage the development, includ-
ing authority over the funding. However, the group
split into three camps regarding the actual organi-
zation. Ultimately the Air Staff selected the least
ambitious plan, which extended Schriever’s meth-
ods of concurrency to aeronautics and electronics,
as well as ballistic missiles and space systems. The
plan required the development of formal proce-
dures that would apply to all large-scale Air Force
development programs.61

The first three regulations for systems manage-
ment, known as the “375-series” regulations, were
published on August 31, 1960, and were subse-
quently revised and extended.62 The 375 regula-
tions formally applied the ARDC–AMC project
office concept across the Air Force’s other large
acquisition programs. They gave project officers
substantial authority to carry out their programs
without micro-management from Air Force or
ARDC headquarters, and specified the documents
and information required by both headquarters for
program approval and periodic reporting. Through
their application across ballistic missiles, aeronau-
tics, and electronics, they provided a uniform stan-
dard for the commanders of ARDC and AMC to
control all of their large projects, and through the
methods of concurrency implied therein, to speed
them up. Schriever’s processes were triumphant.
However, his organizational plan was not.

During the Anderson Committee deliberations,
Schriever had presented the most radical ideas. He
proposed a new split of functions, giving ARDC the
entire acquisition process, and leaving long-term

logistics to the remnants of AMC. In essence,
Schriever proposed to expand his own power at the
expense of AMC, by taking over more of the pro-
curement process, and leaving AMC only with
maintenance of operational systems.63 The com-
mittee accepted “Inglewood-style” procedures, but
not Schriever’s reorganization of AMC and ARDC.
However, with the accession of Robert S. McNa-
mara to the Secretary of Defense, Schriever’s radi-
cal proposal would get another chance.

The issue that catalyzed the Air Force to revisit
Schriever’s plan was the growing importance of
space technologies and missions. Soon after the
launch of Sputnik in October 1957, the military
services were competing and bickering over space
projects. Continuing squabbles inspired the Eisen-
hower Administration and Congress to create the
National Aeronautics and Space Administration
(NASA) to run the civilian space program, and the
Advanced Research Projects Agency (ARPA) to
manage the DOD’s space programs. The Air Force,
which had been running the WS-117L program to
develop military reconnaissance satellites, thus
found its authority for the project usurped by the
new agency. To regain what they believed to be the
“natural” extension of their service from air to
space, the Air Force would have to prove its man-
agerial, organizational, and technical competence.
Fortunately for the Air Force, the ARPA effort
foundered, and the services once again regained a
measure of control over their space projects.
However, the Air Force did not gain the primacy
and control of military space that it desired. The
next major opportunity for change would come in
the new Kennedy administration in 1961.

For President Kennedy’s new appointee for the
Secretary of Defense, Robert McNamara, man-
agerial and organizational factors counted most.
Deputy Secretary of Defense Roswell Gilpatric
hinted that they might assign the military space
mission to the Air Force upon proper reorganiza-
tion of space efforts into a single command with
more centralized control. Schriever had already
investigated this possibility in 1960, when he
asked his old friend Trevor Gardner, then presi-
dent of Hycon Manufacturing, to head a commit-
tee to study the Air Force’s organization for space.
Gardner’s committee recommended that the Air
Force separate its space programs into a new
division, apart from ballistic missiles. With
Gilpatric’s carrot in hand, Schriever combined
the Gardner committee recommendations with
the “Schriever plan” presented in the previous
year to the Anderson Committee. With the Air
Force’s space mission at stake versus the Army
and Navy, Chief of Staff Thomas D. White
approved Schriever’s previously rejected reorga-
nization. Secretary of the Air Force Eugene
Zuckert, and Secretary of Defense Robert
McNamara quickly approved, and on March 8,
1961, McNamara conferred all space research to
the Air Force.64

On March 14, 1961, Gen. White assigned AMC’s
procurement activities to an expanded ARDC, now
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redesignated Air Force Systems Command
(AFSC). AMC itself was deactivated, and replaced
by a smaller Air Force Logistics Command
(AFLC). AFSC, which came into being on April 1,
1961, had four major elements, the Ballistic
Systems Division (BSD) based in San Bernardino,
California;, Space Systems Division (SSD) in El
Segundo, California; Aeronautical Systems Divi-
sion (ASD) in Dayton, Ohio; and Electronics Sys-
tems Division (ESD) in Lexington, Massachu-
setts.65

With the creation of AFSC with Schriever as its
commander, Schriever’s power and influence
reached its apex. The adoption of the 375 proce-
dures and the creation of AFSC and its four sys-
tems divisions standardized the Air Force acquisi-
tion process on the “Inglewood Model.” AFSC elim-
inated the problems of ARDC-AMC joint command
by combining their functions under Schriever. The
375 procedures spread systems management
throughout the Air Force, but also brought
Inglewood back under Air Force control, negating
the DOD control of ballistic missiles through the
Gillette Procedures of 1955. Under the old system,
Schriever’s authority stemmed from his influence
outside the Air Force through his powerful scien-
tific and civilian allies such as John von Neumann
and Trevor Gardner. Under the new system,
Schriever’s power remained, but now firmly
ensconced in the Air Force hierarchy. Schriever’s
methods would continue to spread, but would slip
from his control into the hands of arch-manager
Robert McNamara.66

Improving Management: Schriever in the
McNamara Era

From the creation of the Office of the Secretary
of Defense in 1947, until the height of McNamara’s
reign in the mid-1960s, the Office of the Secretary
of Defense grew in power, pulling critical decisions
up the hierarchy, and subordinating service inter-
ests and rivalries. The Defense Department
Reorganization Act of 1958 created unified opera-
tional commands, further enlarged the Depart-
ment of Defense, and gave more authority to the
Secretary of Defense. To end the bickering over

radical new weapons and missions, the Act allowed
the Secretary of Defense to reassign combat func-
tions and the development and operation of new
weapons without congressional approval, and also
gave him the authority to create a single supply
agency for all of the services. Finally, recognizing
the importance of new technologies, the Act cre-
ated the new post of the Director of Defense
Research and Engineering, with authority over all
research and engineering within the Department
of Defense. This sweeping Act provided the author-
ity and justification for a strong manager to take
control of the Department. Such a manager
arrived with the next administration.

Robert McNamara, appointed as Secretary of
Defense early in 1961,67 was famous for his belief
in centralized control implemented through quan-
titative measurement. He spent the spring of 1961
gathering information about the Department, ini-
tiating over 100 studies known as “McNamara’s
100 trombones,” or “the 92 Labors of Secretary
McNamara.”68 Initially, his reception in the
Pentagon and in Congress was favorable, as he
moved rapidly to understand the military’s prob-
lems and to deal with them. Soon, the services
realized that McNamara really did intend to man-
age them as he was accustomed to doing in corpo-
rate America, and fought him as best they could.
McNamara implemented the Programming,
Planning, and Budgeting System (PPBS) so
quickly that the services did not realize what had
hit them. With PPBS, and a cadre of the Air Force’s
own RAND Corporation economic experts to lead
the efforts, McNamara had the means to exercise
truly centralized management of the services.

These trends were clear to Schriever and his
R&D groups as they were to others. Col. Otto
Glasser, of AFSC headquarters, summarized the
new trends at a 1962 conference. He stated,

40 AIR POWER History / SPRING 2002

(Above) Secretary of
Defense Robert S.
McNamara (center) visits
Vandenberg AFB in March
1962, with President John
F. Kennedy (left of center,
looking left).

(Right) Roswell Gilpatric.

WITH THE
CREATION OF
AFSC WITH
SCHRIEVER
AS ITS COM-
MANDER,
SCHRIEVER’S
POWER AND
INFLUENCE
REACHED ITS
APEX

SCHRIEVER’S
METHODS
WOULD 
CONTINUE TO
SPREAD, BUT
WOULD SLIP
FROM HIS
CONTROL



“Dominant among all of the external influences in
systems management is the trend toward central-
ized civilian control.”69 Due in large degree to the
complexity and cost of new weapon systems, the
“validation of requirements [for a weapon system]
can no longer be left to the possible parochial opin-
ions of a single service... The requirements of today
must be national and they must be validated in
detail before a program can be seriously under-
taken.”70

Upper management evaluated proposed sys-
tems primarily on the basis of cost-effectiveness.
Once approved, they subjected programs to contin-
ual review.71 As Glasser put it, the reforms “seem
to be in the direction that you would go in handling
your own household budget and I believe that it is
safe to say that is just how the average taxpayer
expects us to employ the tax dollars.” On the other
hand, there were dangers. He compared current
management to the old-style “efficiency experts:”

The efficiency expert is not a creator, but rather an
improver on other people’s creations. For a limited
period, the benefits of his labors can be enormous,
but care must be taken to avoid stifling all new
ideas. There can be no bold approaches when the
program must be defined in explicit detail before
initiation. If an approach must survive the review
of a series of boards, panels, committees, advisors,
etc., before it can be started, it is safe to say that the
technology it employs will be the least common
denominator among these many reviewers, and we
risk the danger inherent in the story that “a camel
is a horse designed by a committee.”72

To ensure that DOD executive management
had a say in project planning, budgeting, and ap-
proval, McNamara’s office implemented phased
project planning, starting on the Air Force’s pro-
posed Titan III project to lift the proposed hyper-
sonic test vehicle, the Dyna-Soar. Phased planning
required an additional step of “preliminary design”
between feasibility studies and full-scale develop-
ment, for the purpose of better defining technical
requirements, and most importantly, more accu-
rate cost estimates.73 The new process added six
months to a year to every development project,
causing Schriever to dourly comment, “If we are to
be held to this overly conservative approach, I fear
the timid will replace the bold and we will not be
able to provide the advanced weapons the future of
the nation demands.”74

The AFSC commander sensed the change in
national priorities, and recognized the impetus
behind McNamara’s reforms. By 1962, studies by
Harvard and RAND economists had shown that
Department of Defense weapons projects had con-
sistently large overruns and schedule slips, with
missile programs having the worst record. The
RAND study showed that over six missile projects,
costs overran by more than a factor of four, with
schedule slips over 50 percent. Other projects
showed smaller slips, but all types averaged at
least 70 percent cost overruns, and the average

over 200 percent—triple the original estimates.
With such a record, the military was clearly vul-
nerable to criticism on cost issues.75

Replacing concurrency, managerial reform and
cost control soon became Schriever’s new watch-
words. His immediate problem was to respond vig-
orously to the McNamara-Rubel initiatives, which
he saw as cost control measures.76 In a February
1962 memorandum to the Air Force Chief of Staff,
Gen. Curtis LeMay, Schriever stated that cost
overruns arose from “any one or a combination of”
factors, including deliberate underestimation,
adhering to overly strict standards, over optimism
in estimating performance and schedules, vacilla-
tion or changes in program direction, and inade-
quate military or contractor management.77

One area that Schriever had to improve was
cost estimation, so he gave his comptroller’s office
the task. They began by educating his staff, insti-
tuting cost analysis training courses at the Air
Force Institute of Technology in Dayton, Ohio. By
February 1962, the first class of 25 students grad-
uated from this course. Schriever intended to train
125 more. AFSC also developed a new report, the
“Program Planning Report.” This report, “received
enthusiastically” by the Office of the Secretary of
Defense and the Bureau of the Budget, allowed for
improved analysis of cost data with respect to
technical and schedule progress.

Schriever also standardized communications
throughout AFSC. By mid-1961, Schriever’s orga-
nization molded status reporting into a highly
sophisticated system, known as Rainbow Repor-
ting because it presented each element of the sys-
tem on differently colored pages in a small,
brightly packaged booklet that specified the for-
mats and procedures for status reports and pre-
sentations. Over the next few years, these proce-
dures evolved to include full program, yearly, and
monthly milestone schedules, government and
contractor financial data, contractor manpower
data, reliability data, procurement data, engineer-
ing qualification data, and the so-called special
PRESTO procedures for problems that needed
immediate attention. For each item, it gave exam-
ple forms along with specifications of the informa-
tion to be included, when the information was to be
reported, and to whom.78

To improve cost and schedule estimation, AFSC
adopted and modified the Navy’s new planning
tool, the Program Evaluation and Review Tech-
nique (PERT). PERT used mathematical network
techniques to connect schedule events to estimate
the overall schedule. Schriever “expended consid-
erable effort to improve basic PERT.” With
“advanced PERT,” Schriever found that industry
was “anxious to participate in order to improve its
own management” in the use and improvement of
PERT.79

Education was a primary means to attain
higher reliability. AFSC enrolled fifteen officers in
the Masters program in Reliability Engineering at
the Case Institute of Technology and in a course at
the Air Force Institute of Technology. The Air
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Logistics School established a course in reliability,
and more than 250 AFSC personnel completed a
course in reliability from the Institute of Radio
Engineers and the American Society for Quality
Control. All new contracts required the use of the
new reliability specification, while AFSC reported
progress in a semi-annual Reliability Status
Report. Enforcement of reliability standards
emphasized the necessity of conservative designs
in the McNamara regime.80

Schriever developed other ways to improve
AFSC’s management capabilities. He established a
Management Improvement Board, whose purpose
was to “energize a vigorous program of manage-
ment improvement and to provide overall guid-
ance and direction to our management efforts.”
The Board was “made up of General Officers hav-
ing the greatest experience in systems manage-
ment matters ranging from funding, systems engi-
neering, procurement and production, through
research and development.” Schriever had it exam-
ine “the entire area of systems management meth-
ods to include those of the Industrial complex as
well as those of the Air Force.” He also reinstated
the Air Force Industry Advisory Group, a Board of
Visitors to improve working relationships with
industry, and a program of “systems management
program surveys.” AFSC also collected “lessons
learned” information from programs,81 and broad-
cast this information through publications and
industry symposia.82 Schriever also used this
information to produce management goals for
AFSC.83

Despite his dislike for McNamara’s centraliz-
ing changes, which removed decision-making
from the Air Force to the Office of the Secretary

of Defense,84 Schriever emphasized management
at AFSC, both for the better efficiency of AFSC
itself, and to improve AFSC’s position as a man-
agement innovator. His initiatives resulted in the
imposition of strong project management organi-
zations in AFSC and in its industry contractors,
in detailed “feedback and control” mechanisms
used in day-to-day management, and in educa-
tional and communication mechanisms to trans-
mit these methods to AFSC and industry.
Schriever forcefully imposed his management
methods throughout AFSC, and through its offi-
cers and publications they would influence many
others.

McNamara, duly impressed with the proce-
dures and reforms in Schriever’s organization,
used them in part as the basis for the Department
of Defense’s new regulations for the development
of large-scale weapon systems. In 1965, the De-
partment of Defense enshrined phased planning
and the systems concept as the cornerstone of its
R&D regulations. Having already spread to NASA,
these processes moved throughout the aerospace
and computing industries. Even when not explic-
itly used, the assumptions and ideas encompassed
in these regulations became an accepted element
of the culture of innovation in both.85

Conclusion: Implementing the Scientific
Vision through Better Management

Schriever’s “Inglewood model” of technological
development was adopted across the Air Force. In
this model, extensive up-front planning at the air
staff level would set top level system require-
ments, and then an “empowered” project office
would be given the authority to develop the sys-
tem. Using commands had some influence in set-
ting the initial requirements, but their influence
during development was limited. This view was a
“revolutionary” model of technical development
based on Schriever’s belief in the “scientific vision.”
To make rapid development of radical technolo-
gies, management became a primary issue, one
that Schriever paid increasing attention to from
the moment he took charge of the ICBM program
to his retirement from the Air Force in 1966. To
this day Schriever believes that management and
organization are critical to the future of the Air
Force, just as it has been since World War II and
the Cold War.

Through two decades from 1945 to 1965 when
the Air Force developed its organization and
processes for complex technology development,
Bernard Schriever was at the epicenter of events.
He helped create the SAB and ARDC in the 1940s.
In the early 1950s in the Development Planning
Office, Schriever helped establish systems analysis
as a standard Air Force procedure to set require-
ments for new technologies. He headed the ballis-
tic missile effort from 1953 to 1959, at which point
he spearheaded the transition from ARDC to AF
Systems Command (AFSC), and the creation of the
375 series of systems management regulations for
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the Air Force. Finally, he was at the helm of AFSC
during the early 1960s, when Robert McNamara
standardized systems management through the
Department of Defense.

The organizational reforms that Schriever had
directed caught the attention of arch-manager
Robert McNamara in the early 1960s. Whereas
Schriever’s centralization aimed to speed develop-
ment and give authority to project managers,
McNamara used centralization to control costs
and reduce duplication. Much to Schriever’s dis-
may, McNamara found the Inglewood model con-
genial, for it developed the communication and
control methods necessary to control technical
development. McNamara needed only minor mod-
ifications such as phased planning to transform
the Inglewood model into a centralized planning
and budgeting system across all of the services.
Systems management thus spread through all of
the services, tying proven R&D methods to civil-
ian managerial control. With systems manage-
ment, the Department of Defense could now plan
and control technical development for its own
ends.

Military officers and historians most frequently
remember Schriever for his path breaking work in
ballistic missiles. However, his influence is much
more pervasive than “merely” the architect of the
Air Force’s missile and space programs. Schriever
was critical to the Air Force, because he was a

strategic bridge between the technologists and the
Air Force. He helped bring into the Air Force the
three major methods created in the 1940s and
1950s to deal with complex technologies: opera-
tions research, project management, and systems
engineering. Operations research was the scien-
tists’ means to analyze complex human-machine
systems. Project management became the man-
ager’s fundamental means to organize complex
systems, and system engineering was the engi-
neering mechanism to coordinate them.

Schriever was the key mediator who trans-
formed these methods into standard processes in
the Air Force and the Department of Defense.
Although Schriever and his deputy Charles
Terhune both later lamented the formation of the
375 procedures because they “removed flexibility,”
the fact remains that using them the Air Force has
been highly successful at developing and deploying
technologies. When used as guidelines for technol-
ogy development, the 375 procedures encapsulated
many of the critical lessons and methods devel-
oped in the 1950s. More than any other single indi-
vidual, Bernard Schriever deserves the credit (or
blame!) for merging scientific and engineering
vision with military procedures to create the meth-
ods now standard throughout the Department of
Defense. Technological change is now a standard
expectation of the United States military estab-
lishment.86 �
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W hile the preponderance of air power his-
tory focuses on the planning and execu-
tion of combat missions, the vast major-

ity of personnel who contributed to the U.S. Air
Force’s Korean War effort served in a support func-
tion, such as training, medical, intelligence, secu-
rity, or communications. This article looks at logis-
tics. Although the contributions of mechanics, civil
engineers, and supply officers often went unno-
ticed, no combat sorties could have been flown
without the support of the logistical tail that began
at the war materiel production facilities and ended
with the flight line support crews. Hopefully, the
reader will gain an appreciation for the effort
required to place fueled and armed combat aircraft
into the skies over Korea.

North Korea’s invasion of South Korea caught
the U.S. and its Allies by surprise and minimally
prepared for the ensuing air war. At first, the
USAF, U.S. Navy, Royal Australian Air Force and
Britain’s Royal Navy scrambled to throw their
available aircraft into the fight. During the first
critical weeks, the USAF Far East Air Force
(FEAF) contribution proved crucial in halting the
North Korean onslaught, and throughout the war
the FEAF continued to provide the bulk of the per-
sonnel, aircraft, and logistics that comprised
United Nations (UN) air forces. As the war pro-
gressed, efforts to move tactical air units to Korea

were hampered by the paucity of adequate air-
fields, port facilities, and ground transportation in
South Korea. Much of what did exist was damaged
or destroyed during the first seven months of the
war, as the warring armies and UN tactical air
units moved up and down the peninsula.
Accordingly, the Air Force, with Army assistance,
repaired and upgraded the few airfields that
existed, built additional runways, and established
a logistics pipeline. All this was done as the FEAF
competed for resources with an American-led and
financed, European-centered, large-scale rearma-
ment effort. Thus, even at the height of combat, the
Air Force committed no more than one fourth of its
rapidly expanding resources to FEAF, which
included the Fifth Air Force (in Japan), Thirteenth
Air Force (Philippines) and Twentieth Air Force
(Okinawa and the Marianas).1

The United States faced no military threat
immediately following World War II. Accordingly,
America rapidly demobilized, leaving mountains of
air war materiel strewn about the globe and tens
of thousands of aircraft stored around the country.
At the same time that the Air Force was disman-
tling its stock of piston-engine aircraft, it was
embarking on the development of a smaller
atomic-jet air force. In 1947, the newly created Air
Force numbered 339,000 military personnel and
employed an additional 111,000 civilians, down
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from 2.3 million and 410,000, respectively, three
years earlier. Aircraft on hand had fallen from a
World War II high of 78,000 to 23,000 in 1947, and
most of these were in storage.2 From a logistics
viewpoint, the USAF faced two primary tasks:
culling the vast store of materiel left over from the
war and equipping itself with modern aircraft and
support equipment. The mass exodus of skilled
support personnel from the Army Air Forces fol-
lowing the war and a precipitous drop in defense
spending hampered these efforts.

The bulk of the materiel in Europe, mostly in
the United Kingdom, had been declared surplus
and sold for token sums. The situation in the
Pacific was more complicated. At the beginning of
the Korean War, vast stores of materiel remained
scattered across the region, at locations such as
Guam, the Philippines, Australia, New Guinea,
and Japan. In the continental U.S. (CONUS), the
USAF rapidly reduced its depot structure, but in
1950, Air Force warehouses still bulged with war
surplus.3

The President’s Air Policy Commission–also
called the “Finletter Commission”–and the
Congressional Aviation Policy Board or the
“Brewster Committee”–had recommended that the
Air Force establish a minimum of seventy combat
groups (or wings), equipped with new aircraft, to
meet the nation’s security needs. By 1950, the lack
of funds compelled the Air Force to scale down its
procurement program to provide for only forty-
eight groups. With the limited funding available
and development-to-production lead times grow-
ing, an all-jet combat fleet appeared to be many
years away.4

In June 1950, FEAF possessed approximately
1,200 aircraft, many not operational. Primarily
organized and equipped as an air defense force,
FEAF’s air fleet consisted of F–51 Mustang piston-
engine fighters, F–80C jet fighters, F–82 Twin
Mustangs, B–26 piston-engine light bombers, and
B–29 bombers. The task of supplying the FEAF
with the aircraft and war materiel required to

fight in Korea fell to Air Materiel Command
(AMC), Far East Air Materiel Command (FEAM-
COM), and the maintenance, supply and trans-
portation units within the FEAF. Moreover, during
the opening days of the war FEAF fought with the
men and materiel on hand, because it took several
weeks for supplies from the U.S. to reach Japan.
After helping sweep the North Korean Air Force
from the skies, the F–80Cs, the FEAF’s most
numerous aircraft type, proved unsuited for the
vital tasks of interdiction and close air support.
The F–80Cs had a limited range, were not
equipped to carry both bombs and external fuel
tanks, were not equipped with pylon bomb racks,
and could not operate easily from austere airfields
in Korea. To meet the pressing need for ground
attack aircraft during the early months of the war,
FEAF stopped reassembling and overhauling
incoming F–80Cs and began returning mothballed
F–51s and B–26s to combat condition. Additional
F–51s and B–26s soon began arriving from the
U.S. and once the necessary parts were acquired,
FEAMCOM began modifying F–80s to extend
their range and increase their weapons load capac-
ity.5

The USAF had been an independent service for
only three years when the Korean War began and
was in the process of developing the next genera-
tion of aircraft, weapons, and support equipment.
Except for the dramatic decline in support activity,
the basic USAF logistics function had changed lit-
tle from that of the predecessor AAF. Air Materiel
Command (AMC), commanded by Lt. Gen.
Benjamin W. Chidlaw6, headquartered at Wright-
Patterson AFB, Ohio, served as the primary logis-
tics support organization for the Air Force. The
command performed several major logistics func-
tions: supply; maintenance, modification and
repair; and materiel acquisition. AMC headquar-
ters, through its subordinate regional procurement
units, negotiated and managed major contracts for
goods and services, including aircraft purchases
and modification projects.The command operated a
network of air materiel areas (AMAs) and special-
ized supply depots in the CONUS. The AMAs and
depots housed supply warehouses and operated
large industrial facilities for the overhaul, repair
and modification of aircraft, spare parts and spe-
cialized equipment.7 The Sacramento AMA, located
at McClellan AFB, California, was the focal point
for materiel support to FEAF units. The Air Force
also maintained two overseas depots, one at RAF
Burtonwood, England, and one at FEAMCOM Air
Base, Tachikawa, Japan. The Far East Air Materiel
Command (FEAMCOM), a FEAF subordinate unit,
commanded by Brig. Gen. John P. Doyle8, operated
the air depot in Japan and served as the in-theater
materiel support organization for FEAF. The Air
Force utilized a three-tier system for aircraft and
equipment maintenance—organization, field and
depot. Under this system, a squadron’s ground
crews conducted flight line inspections, preventive
maintenance, and minor repairs. Field mainte-
nance included repairs requiring fixed shops, spe-
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cialty skilled personnel, and heavy precision tool-
ing and was performed at the air base level. Depot
maintenance included aircraft, equipment and
component overhaul and modifications performed
at a CONUS AMA or at one of the overseas depots.
Organizationally, the USAF employed a standard
wing/base structure that assigned a maintenance
group, a supply group, and an airdrome group
(later renamed air base groups) to each wing or
major base. The supply groups (or squadrons in
some cases) in FEAF requisitioned supplies
through FEAMCOM, which procured materiel
from AMC and, where time critical or cost effective,
from local suppliers. The U.S. Army Japan Logistics
Command provided FEAF with common supplies
such as boots, clothing and tents.9

Responsibility for inter-theater and intra-the-
ater transportation was divided among several
organizations. The Military Sea Transportation
Service directed sealift activities between the
CONUS, Japan, and Korea, utilizing both U.S.
Navy and contractor vessels. The Military Air
Transport Service (MATS) was responsible for air-
lift between the U.S. and Japan. MATS provided
the bulk of the aircraft for this intercontinental air
link, but augmented its own air fleet by contract-
ing with commercial air carriers. The Combat
Cargo Command–later renamed the 315th Air
Division (Combat Cargo)–served as the in-theater
air transport provider.10 Several allied air force
transport units served under the 315th Air
Division. The Theater Air Transport Board allo-
cated the limited air cargo capacity available in
the FEAF theater among the using services.11 The
U.S. Army’s Military Railway Service supervised
railroad operations in Korea, but South Korea’s
National Railway, under contract to the U.S. Army,
ran the trains and accomplished much of the nec-
essary repair work. The Japanese had originally
built the Korean rail system and thus served as a
source of replacement parts and equipment. The

U.S. Eighth Army provided most motor transport
between the port facilities, supply depots, and
Fifth Air Force units in Korea. The Army also uti-
lized helicopters to deliver supplies and  personnel
to remote locations.12

Air Materiel Command responded to the sud-
den demand for aircraft, equipment, and supplies
by first drawing heavily on World War II surplus.
By November 1950, AMC depots and private con-
tractors had modified and reconditioned more
than 400 mothballed aircraft for FEAF and trans-
ferred an additional 275 aircraft from U.S.-based
units. The Air Force preferred to transport fighter
aircraft to Japan aboard Navy carriers.

Unfortunately, when shipped, many aircraft
were secured to the upper decks of freighters and
tankers, where they were exposed to corrosive sea
air and salt-water spray. Covering the aircraft
with grease and rubber coating cocoons limited,
but did not eliminate, salt corrosion. The first 147
F–51s arrived in Japan aboard the carrier USS
Boxer in late July 1950. The AMAs installed ferry
fuel tanks on longer-range aircraft, such as B–26s
and C–47s, which island-hopped to Japan.13 To
meet Korean War and Mutual Defense Assistance
Program (MDAP) materiel demands, the com-
mand rebuilt its procurement, maintenance, mod-
ification and supply organizations, and infrastruc-
ture. Existing supply and maintenance depots
expanded operations, and several facilities that
had closed after World War II were reactivated.
Command personnel strength almost doubled,
peaking at 192,000 in 1953.14 Aircraft procure-
ment funding jumped from $1 billion in 1950 to
$10 billion by 1952. American aircraft manufac-
turers responded by producing thousands of mod-
ern jet aircraft, both for the U.S. armed forces and
for distribution to allies through the MDAP.15

Surplus stocks of ammunition and bombs provided
an immediate supply source of certain types of
munitions, but munitions manufacturers had to
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increase rapidly the production of napalm tanks,
phosphorous bombs, and ground-attack rockets to
meet air armament requirements. Given time to
organize, both AMC and its industrial partners
were soon supplying both the USAF and its allies
with substantial quantities of modern air war
materiel.

FEAMCOM operated a major supply and main-
tenance depot at Tachikawa AB, Japan, on the site
of a former aircraft company industrial facility.
FEAMCOM also maintained an aircraft assembly
base at Kisarazu AB, on Tokyo Bay; the Tama
Arsenal near Tokyo; and the Yamada Reserve
Aviation Ammunition (AVAMMO) depot on
Kyushu.16 In June 1950, the main activity at the
FEAF depot facility involved preparing F–80A and
F–80B jet fighters for return to the CONUS and
preparing recently-arrived F–80Cs for service with
FEAF units converting from the older F–80s and
F–51s to the newer jet fighter. Preparing new
fighter, liaison, and forward air control (FAC) air-
craft for Korean combat remained a major task
throughout the war. Early 1950s fighter aircraft
did not have the range to island hop across the
Pacific; it was not until the end of the war that aer-
ial-refueling capable fighters, F–84s, would make
direct flights from the U.S. to Japan. Throughout
the war partially disassembled aircraft arrived by
ship and were unloaded at Yokohama, Japan. Then
they were loaded on barges for transport across
Tokyo Bay to Kisarazu, where they were reassem-
bled and made combat ready. Almost all aircraft
shipped to Japan suffered some degree of salt cor-
rosion damage, which had to be repaired upon
arrival.17

One of the major responsibilities of the
Tachikawa depot involved installing the modifica-
tions and upgrades to improve the performance of
FEAF aircraft or correct defects identified after
the aircraft arrived in theater. Some of the modifi-
cations performed in Japan included replacing

C–119 tail booms; installing pylon bomb racks and
increased fuel capacity wing tanks on F–80s;
replacing F–86 leading edge wing slats; installing
reconnaissance cameras on F–86s; and, toward the
end of the war, modifying F–80s and F–84s for in-
flight refueling. Upgrading in-theater aircraft to
correct safety problems or to improve reliability
and performance directly affected combat effec-
tiveness. The most notable example involved
replacing the wing leading edge slats on F–86Es
and F–86Fs with extended solid leading edges.
This relatively simple drag-reducing modification
increased the F–86E’s ceiling by 4,000 feet,
increased high-speed maneuverability, and im-
proved the aircraft’s rate of climb. FEAMCOM’s
13th Maintenance Group (MG) also performed air-
frame and equipment overhaul, minor engine
overhaul (jet engines were returned to AMC
depots for major overhauls) and battle damage
repair. Much of FEAMCOM’s specialized vehicle
maintenance was done under contract by the
Showa Aircraft Company, at a facility designated
Area A of FEAMCOM AB. Showa Aircraft provided
the labor, but FEAMCOM provided the equipment,
because the equipment previously owned by both
the Showa Aircraft Company and Tachikawa
Aircraft Company had been confiscated as war
reparations following World War II. The depot also
modified ground equipment. For example, the 13th
MG modified and installed photographic equip-
ment in portable vans and trailers to provide oper-
ational bases with on-site photographic laboratory
capabilities. It also modified over 100 Jeeps to
carry twelve-channel VHF radios and generators
for use by Tactical Air Control Party (TACP)
ground crews. Utilizing these semi-mobile radios,
TACPs worked closely with Army artillery units to
provide air strike battlefield support. In addition,
the 13th MG repair shops overhauled and repaired
numerous components such as propellers, brakes,
radios, and powered ground equipment.18

As FEAMCOM expanded its maintenance and
modification activities, the command turned to the
Japanese labor pool for skilled and relatively low-
paid workers. The FEAMCOM (later renamed the
Far East Air Force Logistics Force [FEALOGFOR])
work force eventually grew to over 6,300
Americans (both military and civilian) and 16,500
Japanese. Japanese seamstresses repaired flight
clothing and parachutes, foundry workers pro-
duced castings that machinists fashioned into air-
craft components, and sheet metal workers
repaired the battle damaged skins of combat air-
craft flown to Japan for repair. FEAMCOM also
employed Japanese engineers, draftsmen, tool and
die makers, supply managers, and many other
skilled workers and laborers at its depot and
munitions facilities.19

The lack of transportation, frequent relocations,
and poor weather took a toll on aircraft operating
from forward air bases in Korea. As has been
observed, existing Air Force operational proce-
dures required that field level maintenance be per-
formed at the base or wing level. Theoretically, this
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included groups and wings deployed to forward
operating bases in combat zones. However, that
system did not work well in Korea, because field
level maintenance required the use of heavy sup-
port equipment and machines—2,000 short tons of
supplies and equipment for a jet fighter wing and
2,700 short tons for a conventional light bomber
wing. During the first year of the war, when the
tactical wings were constantly on the move, the
equipment often failed to arrive at the forward
operating bases, and when it did, may not have
been unpacked because the bases lacked hangars
and structures to house the tools and equipment,
or because the units relocated quickly. Not sur-
prisingly, much equipment was abandoned, pil-
fered, lost or ruined by exposure to the weather.
Until the fighting front stabilized, FEAF units in
Korea rarely possessed enough building materials,
supplies, spares, machinery or equipment to ade-
quately establish the necessary supply systems
and maintenance facilities to conduct effective
field level maintenance. Acquiring sufficient spare
parts for new types of aircraft, such as the various
F–84 and F–86 models, proved particularly diffi-
cult.

Because the new aircraft types had accumu-
lated limited service time, and the operating con-
ditions in Korea were unusually severe, AMC and
the manufacturers could not accurately predict
spares requirements based on past consumption.
As a result, the depots quickly depleted their
stocks of particular items and the manufacturers
had to rush production, often shipping the items
directly to FEAMCOM. A case in point involved
the bulky and expensive F–86 external wing
tanks. These tanks were originally designed as
ferry tanks with the expectation that they were
reusable items. The Air Force, therefore, acquired
only a limited stock. However, F–86s had to carry
the tanks to reach MiG Alley near the North

Korean-Chinese border, and the pilots had to jetti-
son the tanks prior to engaging the MiG-15s.
Inevitably, the stock of external tanks vanished,
and during January and February 1952, the 4th
Fighter Wing (FW) and the 51st FW had to curtail
F–86 combat operations. Fortunately, production
eventually caught up with consumption. Also, few
airfields possessed adequate hangars, forcing
many ground crews to perform maintenance out-
side, with only rudimentary windbreaks as shel-
ters against the winter weather. Thus, forward-
deployed aircraft received just enough mainte-
nance and repair to keep them flying, and aircraft
combat readiness rates declined rapidly.20

Fifth Air Force flying units learned to alleviate
the poor maintenance support situation at the air
bases in Korea by locating their heavy field main-
tenance equipment at a secure rear area base in
Japan, and periodically flying their aircraft back to
the equipment for intermediate and major inspec-
tion and repair.21 The experiences of the 27th
Fighter Escort Wing and the 49th Fighter-Bomber
Wing provided an example of the practicality of
this arrangement. The 49th Wing moved to Taegu
in October 1950, where it attempted to perform
field level maintenance on its F–80s in harsh
weather without adequate shelter or equipment.
The wing sent ten F–80s back to the FEAMCOM
depot in March 1951 for inspection and repair,
where inspection found the aircraft in such poor
condition that they required an average of 7,500
man-hours to recondition each plane. By compari-
son, the 27th Wing moved to Taegu in December
1951, but left its intermediate and major mainte-
nance assets at Itazuke AB. By shuttling its F–84s
back to Japan for intermediate and major inspec-
tion and repair, the 27th Wing managed to keep
forty-eight F–84s in commission at Taegu at all
times and none of its aircraft deteriorated as badly
as had the 49th Wing’s F–80s. The disparity in
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maintenance results caught the attention of Fifth
Air Force logisticians. Similar positive results
occurred when the 452d Bombardment Wing
moved to Pusan East (K-9) in May 1951, but left
its major maintenance capability at Miho AB,
Japan. The 3d Bombardment Wing moved its
entire maintenance capability to Kunsan in
August 1951. Both flew B–26s. From July through
December 1951, the 3d Wing’s in-commission rate
dropped from 78 to 65 percent and its monthly fly-
ing hours dropped from 5,425 to 3,904. Whereas
for the same period, the 452d’s in-commission
rates rose from 57 to 82 percent and its flying
hours per month from 3,884 to 4,612. The Fifth Air
Force soon realized that the aircraft receiving rear
area maintenance maintained higher in-commis-
sion rates, suffered fewer accidents and mission
cancellations, and completed more flying hours
than aircraft receiving forward based field mainte-
nance. Consequently, FEAF established Rear Ech-
elon Maintenance Combined Operation (REMCO)
operations at air bases in Japan for most Korean-
based fighter and fighter-bomber units. REMCOs
combined the field maintenance activity for two or
more wings at a single base. In this way the wings
could divide base support, supply, and mainte-
nance responsibilities, thus reducing manpower
and equipment requirements. REMCOs performed
all major inspections on aircraft and accomplished
all field level maintenance, including minor engine
repair, battle damage repair and technical order
compliance modifications. Maintenance crews
organized aircraft and engine maintenance pro-
duction lines to better exploit available hangar
space, machinery and skilled technicians.22 Free
from the need to perform field maintenance, for-
ward based maintenance units performed only
organizational maintenance, such as, preflight and
post-flight inspections, servicing and aircraft arm-
ing, emergency engine replacements, and one-time

flight repairs. The Fifth Air Force established
REMCO facilities for F–80s at Tsuiki (then F–86s
in January 1952), for F–84s at Itazuke, and for
B–26s at Miho.23

Transports and medium bomber units experi-
enced many logistics difficulties similar to those of
the fighters and light bombers. Fortunately for the
maintenance crews, the bulk of the transport air-
craft operated from the relative comfort of Japan
and all of the B–29s operated from Okinawa,
Guam, or the Japanese main islands. The 315th
Air Division’s three Troop Carrier Wings (TCW)
were headquartered in Japan, at Tachikawa,
Ashiya, and Brady. Troop carrier detachments
eventually operated from six additional bases in
Japan and eight in Korea. The 315th experienced
serious maintenance difficulties with the rela-
tively new C–119s and the new C–124s, that were
rushed to Korea without sufficient spares or
trained repair personnel.

The 403d TCW, operating C-119s from Ashiya,
serves as a case in point. Two factors contributed
to the near cessation of C–119 operations in the
summer of 1952. First, the C–119s were not
designed to operate from rough fields, but nonethe-
less, early in the war continuously flew heavily-
laden into and out of crude forward area strips
where the aircraft were literally shaken apart.
Second, the 403d received abysmal spares support
and inadequate theater maintenance. As a result,
during June and July 1952, the wing managed to
keep between 23 and 28 of its 71 active C–119s in
commission. The problem was alleviated only after
AMC established an emergency spares replenish-
ment program, and the war weary C–119s were
rotated out and replaced with newer aircraft. By
June 1953, the 403d Wing’s C–119 in-commission
rate had climbed to 78.8 percent.24

Even with the accompanying maintenance diffi-
culties, moving aircraft units as close as possible to
the fighting front greatly increased their combat
efficiency. Fortunately, the USAF quickly cleared
the South Korean skies of enemy aircraft. This
allowed the Fifth Air Force to establish forward
operating air bases in South Korea, free from the
threat of air attack. Concurrently, FEAF moved as
many tactical air units as space would allow to
existing airfields on Kyushu, to place the aircraft
as close as possible to Korea. From these Japanese
and Korean bases, the fighters and light bombers
could range farther north, while carrying more
bombs and less fuel. However, geography and the
very limited transportation infrastructure in
South Korea conspired to place major obstacles in
the way of all UN military forces trying to rush
personnel and materiel into Korea. South Korea
possessed only one high-capacity, deep-water sea-
port, Pusan, and one other large seaport capable of
handling coaster-sized ships, Inchon.

When Inchon was liberated in September 1950,
two main rail lines (one double-and one single-
track) connected Pusan and Seoul via different
routes. A rail line and a highway connected Inchon
and Seoul. The mountains that ran north and
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south along the length of the peninsula dictated
that the rail lines follow circuitous routes with
numerous steep grades, bridges and tunnels, thus
limiting the capacity of the freight each train could
carry. Paved roads outside of the few major cities
were virtually non-existent, restricting the move-
ment of supplies by truck. Rice fields covered most
of the flat lowlands and terraced the river valleys.
These fields were flooded during the summer
growing season. Furthermore, at least initially, the
North Korean transportation infrastructure was
superior to that of the South. As the war intensi-
fied, however, most of the North’s railroad mar-
shalling yards, bridges, seaport facilities, and air-
fields were badly damaged by FEAF air interdic-
tion attacks prior to and during the breakout from
the Pusan Perimeter, and had to be repaired as the
UN forces swept north. The cold, snowy Korean
winters complicated any in-country movement and
slowed all forms of transportation.25

The situation for logistics personnel in Korea
proved extremely difficult. The first Fifth Air Force
flying units to arrive in Korea lacked the neces-
sary support personnel and equipment to sustain
combat operations. To meet immediate mainte-
nance, supply, and munitions support needs,
FEAMCOM established the Korea Air Materiel
Unit (KAMU) at Taegu, South Korea, as a tempo-
rary forward based organization to augment the
6131st Tactical Support Wing. KAMU consisted of
two field maintenance units, three depot support
units and one ammunition supply squadron. These
units dispersed to various Korean airfields, chang-
ing locations about once a month for the first six
months of the war, and performed diverse support
functions as necessary. For example, the 6401st
FMU first deployed to Pohang (K-3),26 where it
accomplished aircraft battle damage repair and
salvage work for the 6131st Tactical Support Wing,
then returned to Japan, moved to Kimpo (K-14)

after the Inchon landing, and then moved to Pusan
(K-1). The 6408th Depot Support Unit activated in
September 1950, and moved to Suwon Air Base
(K-13) where its personnel operated an ammuni-
tion dump, built roads, drove ammunition trucks
and mixed napalm. In October the unit moved to
Kimpo, then moved to Pyongyang (K-24) the next
month, evacuated to Seoul Municipal Airport
(K-16) by early December, then moved to Chinhae
(K-10) to support the 18th Fighter Bomber Wing.
The 543rd Ammunition Supply Squadron arrived
at Pusan in September 1950, where its personnel
began construction of a pierced steel planking
reclamation facility, built revetments and provided
guards in addition to constructing and operating
an ammunition dump. The KAMU units deacti-
vated after the battle lines stabilized, and their
personnel returned to Japan. These units
advanced and retreated with the fighter wings and
fighter-bomber wings they supported. Their contri-
butions filled an initial logistical support void in
Fifth Air Force’s tactical organization that would
have otherwise severely limited the operational
capability of the combat wings.27

The greatest obstacle to operations faced by tac-
tical air units during the first two years of the war
was the lack of adequate secure air bases in Korea.
Kimpo Airfield, just northwest of Seoul, was the
only modern airfield in South Korea when the war
began. Unfortunately, the North Koreans quickly
captured Kimpo. In response, FEAF heavily dam-
aged its two runways and support structures dur-
ing air attacks. Only a few other airfields existed
in South Korea. Most of these were built by the
Japanese during World War II for use by light air-
craft and had fallen into disrepair. Although USAF
had rushed all of its engineer aviation units to
Korea, they proved too few and poorly equipped.
Also, the rapid movement that marked the first
year of the war kept the heavy construction units
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and their equipment on the move and, therefore,
only able to accomplish the minimum work neces-
sary to sustain combat operations at the growing
number of airfields.28

Responsibility for airfield construction and
maintenance was divided among several military
organizations. Though each type of unit was
charged with specific responsibilities, civil engi-
neering projects were completed by the organiza-
tions that possessed the necessary personnel and
equipment. The task of repairing and expanding
existing airfields and building new ones fell to the
engineer aviation units. These were Special
Category Army Personnel with Air Force (SCAR-
WAF) organizations. As with  other military orga-
nizations rushed to service in Korea, these hybrid
Army-Air Force units lacked sufficient trained per-
sonnel and equipment.

In the summer of 1950, the most pressing task
involved rebuilding and upgrading the only three
Korean airfields that had not yet fallen into enemy
hands–Pusan, Taegu, and Pohang. At Pusan, the
802d Engineer Aviation Battalion (EAB) found the
concrete runway crumbling under the weight of
transport aircraft, but nonetheless serviceable.
Therefore, the 802d EAB departed for Pohang,
leaving behind a small detachment to repair and
keep open the runway. At Pohang, the 802d EAB
added a 500-foot pierced steel planking (PSP)
extension to the existing concrete runway, built
hard stands, added a PSP apron, and built a cross
taxiway. The engineers evacuated on August 13,
1950, as North Korean forces entered the area. The
822d EAB and the 919th Engineer Aviation
Maintenance Company (EAMC) arrived at Taegu
in late July and immediately laid down a PSP run-
way for use, while they resurfaced the existing
hard clay runway. On August 16, 1950, enemy
troops advanced close to Taegu forcing engineers
to evacuate. However, a small contingent of the

919th EAMC remained to support aircraft that
continued to stage through the airstrip.

Beginning in September, following the UN’s
amphibious landing at Inchon and the subsequent
rout of the North Korean Army, tactical fighter
and bomber units moved into a string of airfields
ranging as far north as Yonpo, North Korea (K-
27). The advancing tactical air units brought
along as much engineering, maintenance, and
supply capability as time and transportation
allowed, but competition with the Army for scarce
transportation capacity seriously limited the
amount of heavy equipment reaching the
advanced bases. When the Chinese counterat-
tacked in December 1950, the forward-based tac-
tical air units retreated South with the UN
armies. Because they neither had enough time nor
equipment to establish extensive support facili-
ties, the retreating air units abandoned a rela-
tively small amount of supplies and equipment.
However, much equipment was lost in the overall
confusion. Once the battle line stabilized near the
38th parallel, the FEAF concentrated on improv-
ing existing runways, building new runways, and
building support structures at air bases in South
Korea to support jet aircraft and heavy trans-
ports. Up to this point, no effort had been made to
accomplish anything more than temporary
repairs and improvements to existing airfields or
to carve out simple landing strips for use as
ground troop supply points or for use by liaison
aircraft. Consequently, many major air base con-
struction projects continued up to and beyond the
cease-fire, and components of the three engineer
aviation groups in Korea remained attached to
each major base until the end of war.29

Runway and support structure construction fol-
lowed a similar pattern at almost all airfields in
South Korea. The one exception was at Osan-ni (K-
55), which was built from the ground up following
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a master plan. Most often, engineer aviation units
would arrive at an airfield, fill in bomb craters
when necessary, then lay down PSP surfaces and
extensions. Other support units or local laborers
would concurrently erect temporary tent housing
and crude maintenance shelters. As heavy con-
struction equipment became available, the engi-
neers enlisted local labor to help construct asphalt
runways. This pattern held true from the initial
deployment to South Korea through the advance
to the Yalu River and the retreat back to the 38th
parallel. After the fighting front stabilized, engi-
neer aviation groups and installations squadrons
concentrated on expanding and improving the air-
fields. For example, units of the 931st Engineer
Aviation Group, which arrived in Korea in April
1951, spent the spring and summer of 1951 con-
structing runways at Kimpo (K-14), Pyongtaek (K-
6) and Kunsan (K-8), and building the basic infra-
stucture–roads, sewers, drainage, water, fuel
tanks, hangars, and housing–required by an oper-
ational air base at Suwon (K-13).30 The Fifth Air
Force also maintained over a dozen rough airstrips
for Army resupply and liaison, and one restricted
to F–51 operations. At these locations, sod, gravel,
or beach sand runways sufficed. By July 1953,
FEAF counted thirty operational airfields in
Korea and dozens more in Japan, Guam, and
Okinawa.31 In addition to runways, the engineers
also built roads, aircraft fuel facilities, revetments,
water distribution systems, drainage systems,
electrical systems, and ammunition storage facili-
ties. Because almost all airfields in South Korea
were constructed in areas with high water tables,
maintaining adequate drainage systems was
imperative to avoid flooding and runway founda-
tion erosion.32

Once the engineering aviation units completed
the initial heavy construction at a combat zone air-
field, USAF installations squadrons were sup-
posed to assume responsibility for runway upkeep,
base engineering support, and facility improve-
ments. However, engineering aviation units con-
tinued to be attached to the major air bases and
remained involved in heavy construction and
maintenance for the duration of the war. As a
result, the installations squadrons very often
worked with the engineering aviation units rather
than replace them. Installations squadron support
activities changed with the three phases of the
war. FEAF first rushed small installations
squadron detachments to the crude Korean air-
fields to support staging operations for tactical air-
craft flying out of Japan. After the engineer avia-
tion units completed necessary heavy construction
and repair and moved on, some elements of the
installations squadrons remained to continue to
provide fire fighting and base engineering support,
while other elements moved North to newly cap-
tured airfields to support staging operations.
Following the retreat from North Korea, and sta-
bilization of the fighting front, the installations
squadrons concentrated on sustaining maximum
operations at the airfields in South Korea. During

the early months of the war, the installations
squadrons lacked the heavy equipment and per-
sonnel to accomplish necessary runway repairs
and construction. They turned to local contract
labor, who used simple hand tools to repair and
extend runway surfaces, dig drainage networks,
build sandbag revetments, and erect tents. At first,
runways were lighted by portable lighting systems
powered by small portable generators. As FEAF
concentrated more air units in South Korea, and
the necessary equipment and building materials
became available, the installations squadrons
turned to building support structures; establishing
base-wide electrical systems; improving runway
lighting; and constructing fuel storage and distrib-
ution facilities. For all of these tasks, the installa-
tions squadrons relied heavily on local contractors
to supply laborers, plumbers, carpenters, electri-
cians, draftsmen, firefighters and other craftsmen.
The installations squadrons were also pressed into
service constructing off—base roads (normally an
Army responsibility) to connect outlying sites
housing SHORAN beacon units, aircraft control
and warning squadrons, and radio relay detach-
ments. Once the buildings, pipelines, electrical sys-
tems, and roads were built, the installations
squadrons kept them in working order.33

Keeping the forward-based units supplied
involved filling a supply line that usually stretched
back to the CONUS. The three items required in
the greatest bulk quantities by FEAF flying units
were aviation fuel, munitions, and PSP. Fuels and
lubricants represented over 60 percent of the ton-
nage of all materiel shipped to Korea. Fuel was
transported in tanker ships from CONUS refiner-
ies as well as from the Middle East. By 1950,
FEAF had established a relatively efficient fuel
distribution system in Japan, but no such system
existed in Korea. At first, the only means to trans-
port fuel to forward operating bases was to off load
fuel drums at Pusan, or later at Inchon, and
deliver the fuel by truck. At an operational base,
the fuel had to be transferred from drums to air-
craft refueling units. When absolutely necessary,
fuel drums could be airlifted aboard cargo aircraft,
but air transport proved inefficient. As more trans-
portation and construction engineering personnel
arrived in Korea, the Army began transporting
fuel in bulk by rail car, and eventually the Eighth
Army 82d Engineer Petroleum Company began
operating a fuel pipeline between Inchon and
Seoul. By late 1952, the main air bases had ade-
quate fuel storage and distribution facilities. The
Air Force used four types of fuel: JP-1 or JP-4 for
jet aircraft,34 100/130 octane aviation gasoline for
piston-engine aircraft, 87 octane gasoline for gaso-
line engine vehicles and ground support equip-
ment, and diesel fuel for some trucks, heaters and
heavy equipment. The bulk of fuel consumed by
the Air Force was JP-4 and high-octane gasoline.
Large quantities of gasoline were also used to
make napalm, which was mixed on-site at the tac-
tical air unit operational bases.35

FEAF expended a tremendous amount of muni-
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tions during the war, including 386,000 tons of
bombs, 32,000 tons of napalm, 313,000 rockets,
and 166 million rounds of .50 caliber ammuni-
tion.36 Surplus World War II stocks provided a
ready supply of bombs and .50 caliber ammuni-
tion, and fortunately a substantial amount was
still in storage on Guam and Okinawa. No large
stock of napalm tanks existed. To meet the emer-
gency requirement for napalm tanks, AMC modi-
fied the standard F–80 75-gallon external wing-tip
fuel tank to produce a 110-gallon napalm bomb.
FEAMCOM arranged for Japanese firms to manu-
facture the tanks.37 The Air Force relied on the
Navy for its supply of 5-inch high velocity aerial
rockets (HVAR). An adequate supply of HVARs
existed in the U.S. to meet both initial FEAF and
Navy needs, and American contractors soon
increased production to meet additional demand.
During the early weeks of the war, MATS cargo
aircraft flew emergency shipments of HVARs to
Japan.38 However, airlifting bombs and rockets,
even in-theater, was avoided if possible. The
Military Sea Transportation Service carried al-
most all munitions from the U.S. to Korea. Trucks
and rail provided land transport to the munitions
depots and operational bases. FEAMCOM oper-
ated two large munitions supply dumps in Japan.
In addition, the 546th Ammunition Supply Squa-
dron maintained a facility on Okinawa, and the
13th Ammunition Supply Squadron maintained a
facility on Guam. In September 1950, the 543d
Ammunition Supply Squadron moved to Pusan AB
and established a receiving, storage, and distribu-
tion dump to support Korean-based air units.39

The rapid construction of airfields in Korea, and
expansion of those in Japan, could most easily be
accomplished using PSP. However, PSP was very
heavy, bulky and in short supply. FEAMCOM
scoured the theater for all the PSP available and
requisitioned more from the CONUS. Still, engi-

neer and installation units in Korea could not get
enough to meet all new construction needs. In
addition, the jet aircraft and heavy transports
quickly bent and warped the PSP, forcing the
installation squadrons to constantly replace dam-
aged sections. To help meet the need, FEAMCOM
established two PSP reconditioning plants, one in
South Korea and one at its depot in Japan. The
plants first repaired the 60,000 used sheets lo-
cated in theater and then remained in operation to
recondition damaged planks as they accumulated.
Located nearest to the bulk of the PSP runways,
the Korean plant operated at a much higher capac-
ity than the Japanese facility.40

Both construction and aircraft support
required large numbers of specialized vehicles
and machines, including bulldozers, graders, fuel
trucks, fire trucks, dump trucks, rock crushers,
refrigeration units, water pumps, and electrical
test equipment. Some medium duty trucks were
purchased in Japan, but everything else had to be
shipped from existing stocks at FEAF air bases, or
from the U.S. Initially, almost all vehicles and
equipment were drawn from World War II sur-
plus. However, as old equipment wore out and as
the number of jet aircraft and new transports in-
theater increased, new support equipment and
vehicles flowed into Korea. Some equipment and
spares came directly from the assembly line to
Korea.41

Fortunately for the U.S., Japan proved to be a
welcome source of local manufacture, repair, and
skilled labor. During the occupation of Japan,
responsibility for all FEAF local purchase rested
with FEAMCOM. This system of centralized con-
trol worked well when the Air Force relied very
little on the local economy. However, when the
war began, both the U.S. sources of supply–up to
ten thousand miles away–and transportation
links to FEAF bases became overwhelmed.
Accordingly, AMC urged FEAMCOM to procure
as much as it could locally. In response, FEAF
decentralized purchasing authority to the base
level to enable local commanders to contract for
base-level goods and services. This allowed the
newly established FEAMCOM Procurement and
Industrial Planning Directorate to concentrate on
acquiring combat critical materiel. The first
major item procured in Japan was napalm tanks.
With this production contract and later contracts,
Japanese manufacturers initially experienced
problems maintaining both high quality and high
rates of production. These problems were eventu-
ally overcome, and FEAMCOM poured millions of
dollars into the Japanese economy for the pur-
chase of such items as jettisonable fuel tanks,
radio transmitters and receivers, napalm bomb
igniters, and tools. In addition to supplying items
necessary to support the forces engaged in Korea,
Japan soon became a source of off-shore procure-
ment for the Military Defense Assistance
Program.

The Korean War served as an immediate cata-
lyst for the expansion and modernization of the
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U.S. Air Force. Following World War II, as the mil-
itary rapidly demobilized, the AAF’s skilled per-
sonnel, both military and civilian, returned en
masse to private industry, and private industry
reverted to a peacetime economy. The result was a
huge surplus of war materiel at home and scat-
tered around the Pacific, excessive infrastructure
in the U.S., dwindling budgets, and a lack of
skilled personnel at all levels. When the Korea
War broke out, the USAF was able to draw on
available resources to stem the tide of the enemy
onslaught and then to support the FEAF units
operating from established air bases and primi-
tive Korean airfields. China’s entry into the war

forced the USAF to build a string of permanent air
bases in South Korea, commit large numbers of
modern jet aircraft to combat, vastly improve
Korea’s transportation infrastructure, and estab-
lish the necessary logistics pipeline to support the
air war. Concurrently, the war stoked fears in
Washington and Europe that the Soviet Union
might initiate a conflict in Europe. In response,
the U.S. embarked on a major rearmament pro-
gram for itself and its allies and established a
string of air bases around the globe. Although the
Korean War is now a distant memory and the Cold
War is over, the U.S. still maintains a steady vigil
in South Korea.42 �
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Secretaries and Chiefs of Staff of the
United States Air Force. By George M.
Watson, Jr. Washington, D.C.: Air Force His-
tory and Museums Program, 2001. Photo-
graphs. Illustrations. Appendices. Index.
Pp.viii, 270. $46.00

It is always pleasant when a work that is
obviously essential for reference turns out
not only to be well written but beautifully
illustrated. Such is the case with Secretaries
and Chiefs of Staff of the United States Air
Force, which author George Watson has ren-
dered with such obvious interest and care.

Much of the success of the United States
Air Force over the years may be attributed to
the wisdom with which these leaders were
selected. In almost every instance—there
were some exceptions that Watson candidly
relates—the persons chosen to be either sec-
retary or chief of staff proved equal to the
ever-changing challenges that arose.

Watson covers the nineteen secretaries
and sixteen chiefs in a succinct style that
manages to capture not only their back-
grounds but their personalities and the
essence of their style. His ability to do this
stems from his compete command of the
events of each person’s career. A case in
point is his coverage of Harold Brown, sec-
retary from 1965 to 1969. In three short
paragraphs, Watson links Brown service as
Air Force secretary, as president of the
California Institute of Technology and as
Secretary of Defense in a manner that pro-
vides an immense amount of information
about Brown’s performance and viewpoint.

The book is enhanced by Watson’s ability
to link events, as when he cites the similar-
ity of the tasks faced by Verne Orr in 1981
with those of Harold Talbott some thirty
years before. This ability also enhances the
stories of the individual Chiefs of Staff, for
Watson is able to evoke the challenges they
faced and their views of the situation in
which the Air Force found itself upon their
retirement. Thus, in his account of Gen.
David C. Jones, he relates not only his
achievements as chief of staff, and later as
chairman of the Joint Chiefs, but also his
continuing efforts after retirement when he
labored actively for what became the
Goldwater-Nichols Department of Defense
Reorganization Act of 1986.

Formal portraits are included for each of
the chiefs and secretaries, and these add a
great deal to the book. It is interesting to
study these portraits after you have read
the biographical accounts for you can
almost feel the intelligence and character
that illuminate them. They add a great deal
to the general impression that the book
gives that the United States has been very
fortunate to have so many good leaders over
such a long period of time.

There are five appendixes and an excel-
lent bibliography. An writer or researcher
on Air Force subjects will immediately rec-
ognize the value of the appendixes, especial

Appendix IV, which lists the promotions,
assignments and decorations of the Air
Force chiefs of staff. This provides a handy
reference for fixing these leaders in position
and rank for any given date, and gives a
quick appreciation of just how varied and
extensive experience is required to prepare
for the position of chief. Watson even pro-
vides a biography of the artists who painted
the handsome portraits, a very nice touch
indeed.

Walter J. Boyne, Ashburn, Virginia.

Professional Military Education in the
United States: A Historical Dictionary.
Edited by William E. Simons. Westport, Ct.:
Greenwood Press, 2000. Pp. xiv, 391. $??
ISBN: 0-313-29749-5.

William Simons’s book is a useful one-
volume encyclopedia of topics relevant to
the history and current practice of
American professional military education
(PME). Its subtitle is somewhat curious,
since it is far more than a dictionary; most
of the entries are two or more pages long,
sources used are cited at the end of each
entry, and biographies of the individual
authors are given at the end of the volume.
The book understates its own scope by not
referring to itself as an historical encyclope-
dia. It is comparable, with a specific focus on
PME, to Trevor Depuy’s 1992 International
Military and Defense Encyclopedia.

The editor has written an excellent
introduction that offers an historical per-
spective on American PME that will be of
interest to those who have taught and stud-
ied in the system and, perhaps especially, to
those who have not. Increasing numbers of
civilians from other federal and state agen-
cies and non-governmental organizations
now work on a daily basis with United
States military officers. The introduction
offers insights into the origins of the educa-
tional institutions that have produced these
officers, and the individual entries provide
in-depth information on specific topics. A
brief “editor’s postscript” concludes the vol-
ume with some thoughts on issues con-
fronting PME today.

The book is usefully organized, as its
subtitle implies, alphabetically, so that the
reader who wishes to go directly to the entry
for “The Basic School” or “The School of
Aerospace Medicine” can do so quickly. It
also contains a thorough and easy-to-use
index, list of acronyms and abbreviations,
and bibliography. As a reference tool to have
on a shelf when the need arises, this book
can be highly recommended as a concise
authority to those who need to know more
about PME.

It is, however, more than that. Happily
for the reader, Simons has a broad defini-
tion of what is relevant to American PME

and, equally happily, a talent for selecting
contributors who write cogently and suc-
cinctly on their individual topics. As a
result, in a relatively short volume, he has
managed to gather a surprising amount of
information on a wide range of subjects.
These include not only the Gerow Board
and the Skelton Panel, to be expected in a
thorough treatment of PME, but also bio-
graphical entries on such individuals as
Claudius Crozet, Matthew Maury, and
Justin Morrill; concise historical entries on
the host communities of key PME institu-
tions, including Annapolis, New London and
Newport (but not Colorado Springs); and
entries on historic and contemporary PME
institutions abroad, including the RAF
College at Cranwell, the Frunze Military
Academy, and the Ecole Militaire. The vol-
ume is thus both joint and combined in its
approach and product.

Simons and his contributors have pro-
duced a work of lasting value. This book
reflects neither current jargon nor passing
fads. Instead, it provides information on the
individuals, institutions, and issues that
have shaped American PME from the early
days of the Republic to today. It deserves a
place on the bookshelf of all those interest-
ed in the education of generations of
American military officers, those who have
served, and those yet to come.

From 1995-2001, Edwina Campbell was a
professor of grand strategy at the Industrial
College of the Armed Forces, National
Defense University.

RAF Squadrons: A Comprehensive Re-
cord of the Movement and Equipment
of All RAF Squadrons and their
Antecedents Since 1912. By C. G. Jefford.
UK: Airlife Publishing, 2001 [2d edition].
Maps. Photographs. Illustrations. Pp. 290.
£40.00 ISBN: 1-84037-141-2

This particular book on Royal Air Force
(RAF) squadrons has earned a place in the
libraries of air force historians, both official
and unofficial. It provides a comprehensive
and valuable reference on the movement
and equipment of all RAF squadrons and
their antecedents since 1912.

It is not for those who prefer a narrative
account of a known squadron that they may
have served in previously. The author
makes no pretense of this and thus the
readership is limited and more suitable for
specialists seeking background information
for research.

The author has produced an amazing
amount of information and minute detail on
squadron movements, locations, and equip-
ment flown. Most of this information had to
be obtained from the Ministry of Defence
and the Public Records Office before com-
puterized data was available. He notes that

Book Reviews
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it has taken him twenty years to assemble
and cross check the mass of detail involved
C a Herculean task and not for the faint
hearted.

In his introduction, Jefford defines the
term “squadron” and discusses at some
length what comprises a squadron. To most
serving or retired RAF personnel, there is
little argument as to the perceived defini-
tion of a squadron, should it be generated as
a formation, unit, or flying squadron. Most
would assume that the term meant a flying
squadron, especially if—as in the book—the
squadron is numbered.

There is also a discussion on centralized
servicing—a subject that has promoted
strong opinions for and against. It can be ar-
gued that the pooling of ground crews saves
manpower and well it may. However, the
esprit de corps and morale manifested by a
squadron with its own ground personnel is
an important factor, especially in a combat
situation. There is pride in belonging.

The origins of squadron numbers is well
covered and of considerable interest as few
people in the RAF have been able to under-
stand the rationale for forming or disband-
ing squadrons. There is always, it would
seem, some special case for bending the pol-
icy. However, the policy for renumbering
squadrons was never well received and was
unpopular. Squadrons and organizations
that had contributed in a significant man-
ner, particularly in World War II, were dis-
banded or renumbered for what would
appear to be administrative convenience.

In the book’s various annexes on loca-
tions used by squadrons, aircraft used by
squadrons, aircraft manufacturers, and
location maps, the cross-referencing and
detail provided is outstanding. The research
involved is a major work in itself. The
author’s dedication to the task is evident
throughout the volume and evokes admira-
tion and indeed respect from the reader. The
location maps are especially valuable, as
many of the airfields and landing strips are
gone forever. The photographs included are
varied and well chosen. The overall impres-
sion one gets on reading this book is of an
RAF that in its heyday spanned a good pro-
portion of the world in war and peace.

Squadrons can be disbanded by a stroke
of the pen. Indeed, after both World War I
and World War II the rundown of the RAF
was accomplished in a remarkably short
time. However, to reform, train, and reach
operational status is a lengthy procedure.
This was very evident prior to World War II
and during the Cold War expansion.
Additional squadrons may have been
formed by making them smaller, through a
reduction of the aircraft complement and
personnel. This may have looked better on
paper, but it did not increase the total num-
ber of aircraft and crews available.

The author of RAF Squadrons has pro-
duced a first class reference book packed
with information, some of which is unique

and little known. It is a valuable chronicle of
the numbered flying squadrons—the cut-
ting edge of the RAF.

AVM W. Harbison, RAF (Ret.), Falls Church,
Virginia

Wingless Eagle: U.S. Army Aviation
through World War I. By Herbert A. John-
son. Chapel Hill and London: The Univer-
sity of North Carolina Press, 2001. Map.
Photographs. Notes. Appendix. Bibliogra-
phy. Index. Pp. xvi, 298. $34.95 ISBN 0-
8078-2627-8

The growth of U.S. Army aviation during
its earliest days has been a long-neglected
and potentially rewarding subject for his-
torical study. Herbert A. Johnson’s Wingless
Eagle makes a substantial contribution to
our understanding of that stage in U.S. mil-
itary aviation history.

For far too long, writers on the period
between 1907 and 1918 have perpetuated
the myth of a small band of far-sighted,
young airmen committed to building a mod-
ern air arm in the face of opposition from
reactionary army leaders firmly grounded
in the horse and bayonet. Many of us
researching in the era, however, have long
known that the real story was far more
complex. Congressional leaders were a far
greater handicap than army commanders,
and rivalries between airmen often did
more harm than superannuated ground
officers. Most important, the lack of an iden-
tifiable enemy robbed advocates of the justi-
fication they needed for a strong military air
arm. Johnson, the Hollings Professor of
Constitutional Law at the University of
South Carolina and a retired U.S. Air Force
Reserve officer, has explored this period
based on comprehensive research. Espe-
cially, he has mined the holdings of the Air
Force Historical Research Agency at Max-
well AFB, Alabama, with spectacular re-
sults. The other great strength of Wingless
Eagle is that the author has avoided a nar-
row focus on army aviation and set its
development in a wider cultural and nation-
al context, enabling him to explore topics
other books treat superficially, if at all. The
result is an excellent and original study.

Several topics covered deserve mention.
Especially, the author evaluates the impor-
tance of the civilian Aero Club of America
and the wider Aeronaut constituency. The
existence the Aero Club and an informal col-
lection of aviation enthusiasts often occupy-
ing important social and economic positions,
facilitated the acceptance of military avia-
tion. Yet, as the author demonstrates, the
initial success of these advocates gave way
to strident claims that ultimately sacrificed
credibility with Congress and the public to
the detriment of military aviation.

In similar fashion, Wingless Eagle
explores the calamitous impact of the
patent wars between the Wright brothers
and other manufacturers, especially rival
Glenn Curtiss. The legal battle over patents
limited the progress of U.S. military avia-
tion significantly, as did the interesting fact
that U.S. Army officers tended to align
themselves with the Wrights, while the U.S.
Navy favored Curtiss who demonstrated a
successful pontoon-equipped aircraft in
1911. These alliances were significant, since
the Wright Company failed to keep pace
with progress, while Curtiss produced in-
creasingly more capable aircraft.

Commendably, Wingless Eagle also res-
urrects the story of the courts-martial in
October 1915 of Lt. Col. Lewis E. Goodier,
the father of aviator Lt. Lewis E. Goodier, Jr.
The origins of this incident are complex, but
had their roots in the terrible accident
record of the Wright Model C aircraft, and
in the fact that non flyers, Lt. Col. Samuel
Reber and Capt. Arthur S. Cowan, com-
manded the Aviation Section of the Signal
Corps and the Signal Corps Flying School,
respectively. Using the courts-martial as a
vehicle, the author explores divisions within
army aviation and the strong personalities
involved.

Johnson treats other significant topics,
including the growth of tactical thinking
and air power doctrine; the fact that U.S.
Army leaders were all too familiar with avi-
ation developments in European military
aviation; Congressional and Presidential
attitudes, including the important hearings
by the Hay and Kennedy Committees; the
controversy over the airship versus the air-
plane and its consequences; the Mexican
Punitive Expedition and the National
Defense Act of 1916; and the radical expan-
sion of U.S. military aviation during World
War I.

Wingless Eagle has its shortcomings.
Chief of these is its topical, instead of
chronological, organization. World War I, for
example, appears twice, first in Chapter 7,
and then in an epilogue and prologue, with
the chapter on the Punitive Expedition and
National Defense Act of 1916 sandwiched in
between. The author presents a reasonable
explanation for the topical arrangement;
however, the approach obscures relation-
ships between events and adds redundancy
to the text.

More importantly, while the author cor-
rectly recognizes the critical importance of
the aviators’s personalities and their inter-
relationships, his topical organization pre-
vents him from exploring that insight in a
meaningful, systematic way. Airmen appear
and disappear at various times with rela-
tively little explanation for their actions or
positions during events. Capt. Paul Beck, to
cite one case, advocated an independent air
service in 1913, when Benjamin D. Foulois
and others still believed that aviation
should remain under the Signal Corps. Yet,
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who was Beck, and why did he take that
position at that time? And what became of
him? The evolution of the careers of impor-
tant individuals including Foulois, Frank
Lahm, Billy Mitchell, Edgar S. Gorrell, and
Henry H. Arnold and their personal rela-
tions played a crucial role in military avia-
tion. They were ambitious rivals for rank
and power. Arnold was one of Mitchell’s
admirers, but distrusted Lahm. Lahm had
little respect for Mitchell and probably
Foulois, while Mitchell and Foulois hated
each other. And it is quite possible that
Foulois drove Beck completely out of avia-
tion. Such relationships need systematic
study.

To conclude, as I do, that the definitive
history of U.S. military history before 1918
has yet to be written should not detract
from Professor Johnson’s study, however.
Wingless Eagle makes an original and
important contribution to the historiogra-
phy of the period before 1918. A copy
belongs on the shelf of everyone interested
in early U.S. military air power.

Roger G. Miller, Air Force History Support
Office, Bolling AFB, Washington, D.C.

U.S. Eyes of Artillery: The Origins of
Modern Army Aviation in World War II.
By Edgar F. Raines, Jr. Washington, D.C.:
Center of Military History, 2000. Pp. 372.

The story is rather straightforward.
Throughout the 1930s the U.S. Army Air
Corps became increasingly involved with
bombers, fighters, and the strategic mission.
In contrast, it gave decreasing attention to
the originating function of air power—air
observation for the ground operations. There
was a sense in the Air Corps that observation
aircraft appeared to be obsolescent in the
face of increasingly deadly anti-aircraft fire-
power of European defenses. But other com-
bat arms of the Army continued to demand
air observation and technological improve-
ments. Finally in the early war years, airmen
relinquished some control to permit creating
a small Army aviation organization. Fast for-
ward a few decades to find that organization,
now called the Army Aviation Branch, with
more aircraft than its evolved parent, the
United States Air Force.

In exquisite detail, Dr. Raines describes
the observation aircraft transformation
through the early 1940s. Readers will be
impressed at the depth of research. This
work shows years of reflection, many discus-

sions with military specialists, and exhaus-
tive document analysis. This study is com-
prehensive as it examines and analyzes all of
Army aviation, including organization,
administration, doctrine, operations, and
technology.

From an Air Force perspective, his mag-
nificent study presents the “other side of the
story.” It begs the question of whether an Air
Force advocate can review fairly to a book
that describes and analyzes the ground/air
debate. The ground arms won the prize large-
ly because the airmen were preoccupied with
other aspects of air power. Raines makes it
clear in his preface that his “institutional”
study “provides a means of examining the
dominant tactical philosophy of the U.S.Army
in the twentieth century—combined arms.”

On the other hand, if Raines cannot be
ultimately non-partisan, he goes to great
length to present the case with careful objec-
tivity. He notes that the issue between the
Air Corps and the Field Artillery engendered
polite debate at first, but became contentious
as both sides saw the gaping differences
between them. Indeed, “Air and ground offi-
cers misunderstood and mistrusted the
motives and intentions of the members of the
other group,” an endemic problem of bureau-
cratic/service rivalry.
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General Arnold argued that there would
be insufficient aircraft to fill requirements for
all brigades and that light aircraft could not
stand up in combat. A compromise allowed
each division an observation squadron.

Raines characterized the Air Corps as
having excessive power and influence, illus-
trating his view by analyzing the equipment
budget figures of 1931. It has the appear-
ance of being a good case study because it
compared Air Corps millions to ground force
thousands. The Air Corps got some $36 mil-
lion; the Infantry received only $65,000, the
Field Artillery $20,000, and the Cavalry
$26,000. Raines points out rightly that this
disparity “was not autonomy…but its size in
comparison to the other branches did repre-
sent a substantial measure of power within
the narrow confines of the War Depart-
ment.” What he fails to say is that this fund-
ing disparity can be explained partly by the
existence of surplus war World War I equip-
ment that was still useful for all the combat
branches save the Air Corps.

The extensive analysis in this book
speaks to current air power issues. While
other combat arms favored the low technol-
ogy air solution, the Air Corps had a passion
for cutting-edge technology. Another issue
was the airmen’s preference for future capa-

bility, contrasted with the Army’s older lead-
ers, who focused on existing capabilities. It
produced gridlock in the War Department
over the establishment of organic light avi-
ation for the ground forces.

How did the Artillery finally win the bat-
tle? Raines suggests it was through the suc-
cessful exploits of “thousands of air-observa-
tion-post pilots, mechanics, and observers.”
Battle gave it the right to exist. And second,
the organization was fully approved at the
end of World War II by top-level military
leaders who unequivocally supported organ-
ic air for the ground forces.

Raines is not completely persuasive on
the issue of the vulnerability of light air-
frames to enemy air and ground weapons,
long considered sufficient reason by the air-
men to ban them from the battlefield.
Combat operations did indeed show that
these light observation aircraft were exces-
sively vulnerable to enemy fighters and
ground fire. Raines admits “light-aircraft
pilots feared the Luftwaffe more than any
other threat, but…rarely had to face German
pursuits.” However, the fact that the Allies
won air superiority does not discount the air-
men’s argument. Airmen in the 1930s had
not foreseen the quantities of aircraft they
would in World War II.

The Air Force viewpoint is further exag-
gerated if we remember the issue advocated
by John Ellis in Brute Force, Allied Strategy
and Tactics in the Second World War, that the
United States helped the Allies win by hav-
ing so much equipment. Tactical air power
worked like a charm in Normandy and later,
but only because the United States had so
much that it could, in 1930s wisdom, employ
aircraft in wasteful and ineffective manner.
Raines addresses the issue obliquely when
he suggests that “In the simplest possible
terms, the U.S. Army gained its own organic
aircraft during World War II because of sup-
ply and demand.” The almost complete air
superiority held by U.S. air power since 1944
has assured that ground forces can employ
light aircraft and helicopters. For all the dan-
ger still apparent, it is necessary to have, at
least, freedom from attack from above.

This is a great book that helps airmen
understand their history. The classical ser-
vice debates are fully discussed here and will
encourage a more honest evaluation of mod-
ern military air power.

Dr. Daniel Mortensen, SAAS, Maxwell AFB,
Alabama.
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The Last Battle: The Mayaguez Inci-
dent and the End of the Vietnam War.
By Ralph Wetterhahn. New York: Carroll &
Graf, 2001. Maps. Photographs. Notes. Ap-
pendices. Index. Pp. ix, 384. $27.00  ISBN 0-
7867-0858-1.

On May 12, 1975, Khmer Rouge forces
seized the Mayaguez, a U.S. merchant ship
steaming in international waters. This
event precipitated a rescue operation that
resulted in the deaths of forty-one American
and twenty-five Khmer troops. Ironically,
just as the rescue commenced, the Khmer
leadership in Phnom Penh decided to
release the ship and the crew, rendering the
entire attack unnecessary. In the end, U.S.
Marines wound up in a useless and bloody
assault against Koh Tang, a heavily defend-
ed Cambodian island with no hostages on it.

Ralph Wetterhahn, a journalist and a
retired Air Force fighter pilot, offers the
most readable account of this final chapter
in the Vietnam War yet published. However,
his book presents only a few new details not
covered either in Roy Rowan’s The Four
Days of Mayaguez I (Norton, 1975) or John
Guilmartin’s A Very Short War: The Maya-
guez and the Battle of Koh Tang (Texas A &
M, 1995). Wetterhahn’s criticisms of micro

management from Washington, the lack of
proper training of the helicopter crews, and
poor communications between Marine
ground troops and Navy fighters mirror
those made by Guilmartin. In fairness to
Wetterhahn, he does praise Guilmartin,
Rowan, and several other authors in his
acknowledgements for laying the ground-
work for his study, but does not mention
that these books are his major sources—
something which only becomes apparent
after examining his notes. Wetterhahn only
interviewed a handful of survivors and did
little archival research beyond looking at
some material in the Ford Library.

What is fresh about The Last Battle is
the research Wetterhahn conducted in Cam-
bodia while traveling with a detachment of
Joint Task Force Full Accounting (JTF-FA)
in search of the remains of U.S. servicemen
at Koh Tang. Through an interview with the
former Khmer officer in charge of the bat-
talion defending Koh Tang island,
Wetterhahn reconstructs the battle as seen
from Cambodian side. He also reveals chill-
ing details about the fates of three Marines
inadvertently left behind during the with-
drawal from Koh Tang—an event never
mentioned in the earlier accounts. Finally,
the author’s reporting on the activities of

JTF-FA provide a fascinating glimpse at the
extraordinary efforts the U.S. government
undergoes to account for its missing service
personnel.

This reviewer recently discovered a
cache of thirty-three interviews of Marine
personnel involved in the Mayaguez inci-
dent held by the Marine Corps Historical
Center. Ralph Wetterhahn intends to incor-
porate these interviews in a revised version
of the Last Battle to be published in paper-
back by Penguin Putnam. In its second edi-
tion, The Last Battle will not only be best
written and most accessible account of the
incident but also the definitive history as
well.

Dr. John Sherwood is a historian at the
Naval Historical Center and the author of
Fast Movers: Jet Pilots and the Vietnam
Experience (St. Martin’s, 2001).

Reconsidering Sputnik: Forty Years
Since the Soviet Satellite. By Roger D.
Launius, John M. Logsdon, and Robert W.
Smith, eds. Amsterdam, The Netherlands:
Harwood Academic Publishers, 2000. Ta-
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bles. Illustrations. Notes. Appendices. Index.
Pp. xx, 443. $58.00  ISBN: 90-5702-623-6

The Soviet Union launched Sputnik 1,
the world’s first artificial satellite, on
October 4, 1957. To commemorate the forti-
eth anniversary of this watershed event, the
NASA History Office and several co-spon-
sors put together a highly praised sympo-
sium involving more than 150 participants
from around the world, plus some thirty
media people. Papers from that meeting,
which occurred on September 30 and
October 1, 1997, in Washington, D.C., along
with additional research studies, have been
assembled by editors Roger Launius, John
Logsdon, and Robert Smith into a volume
titled Reconsidering Sputnik: Forty Years
Since the Soviet Satellite. This cohesive,
comprehensive collection of essays is among
the first to appear since the end of the Cold
War and the resultant opening of valuable
archives on both sides. Consequently, it
affords new perspectives on the planning for
the world’s first satellite launch, as well as
the immediate reactions to, and long-term
consequences of, that event.

The book contains thirteen, individually
authored chapters divided among three
parts, which are sandwiched between a
reflective introduction by historian Walter
McDougall and a thought-provoking epi-
logue by political scientist Glenn Hastedt.
Professor McDougall, Pulitzer Prize-win-
ning author of …The Heavens and the Earth
(1985), revises his earlier conclusion that
the chain of events kicked off by Sputnik
was a “saltation.” Titled “Space Flight in the
Soviet Union,” Part 1 proceeds with Peter
Gorin’s interesting analysis of Soviet public
perceptions of space flight prior to the
launch of Sputnik 1. Essays by Asif Siddiqi
and James Harford follow with enlighten-
ing discussion of “the institutional and polit-
ical machinations behind the genesis of
Sputnik” and of Sergey Korolev’s central
role in overseeing the development of
Sputniks 1, 2, and 3 to satisfy Premier
Nikita Khrushchev’s increasing demands.
Finally, William Barry describes the hybrid
Soviet space industry—an impenetrable
maze of bureaus, centers, associations, and
other organizations—that emerged during
the late 1950s. As editor Launius points out,
these four contributions “complement each
other in showing the duality of military and
civil priorities for space, the relationship of
popular culture and public policy, and the
intense nastiness of the cold war struggle”
between the Soviet Union and the United
States.

In Part 2, “A Setting for the Interna-
tional Geophysical Year,” four scholars pro-
vide different perspectives on the U.S. reac-
tion to the Soviet satellite. Describing the
satellite portion of the IGY as “at best a
mating of scorpions,” Rip Bulkeley marvels
that it yielded even “some degree of useful
scientific interaction and exchange.”
Dwayne Day emphasizes that American

strategists viewed establishment of the
freedom-of-space principle as more impor-
tant than being first to launch a satellite.
Interpreting the evidence differently,
Kenneth Osgood argues that prestige
rather than overflight lay at the heart of
American space efforts during the IGY.
National Air and Space Museum curator
Michael Neufeld finds that overflight,
national prestige, and concerns about not
slowing the pace of critical long-range, bal-
listic missile development all factored into
U.S. selection of the Navy’s Vanguard pro-
gram over the Army’s Orbiter. Based on the
disagreements evident in these chapters,
editor Smith predicts that finer-grained
studies will yield more surprises.

The third part of this skillfully crafted
volume extends to the “Ramifications and
Reactions” following the Soviet Union’s
remarkable achievement. Sergei Khrush-
chev recalls that his father did not recognize
the major political significance of Sputnik 1
until he saw the headlines from newspapers
around the world. Reviewing the reaction in
Western Europe, John Krige finds that
superpower rivalry and NASA’s emphasis
on international cooperation left little room
for independent, third-party action. Eilene
Galloway posits the intriguing idea that
Sputnik 1 tipped the scales toward making
space a weapons-free environment, with the
U.S. being the leading proponent for keep-
ing it that way. John Douglass explains how
the Soviet triumph changed the way
Americans viewed advanced academic
training and research, and Gretchen Van
Dyke describes the impact on American pol-
itics up through the 1960 presidential elec-
tion. In a fitting epilogue, Professor Hastedt
speculates that the historical impact of
Sputnik might be understood best by apply-
ing the somewhat sophisticated concept of
“technological surprise.”

Reconsidering Sputnik contains some-
thing of value for anyone interested in space
history. It presents academic specialists
with numerous avenues for further re-
search and reminds avid amateurs that
experts often interpret “the facts” different-
ly. While it is neither the first nor the last to
examine how the Soviet satellite influenced
history, this book is certainly one of the best.

Dr. Rick W. Sturdevant, Deputy Director of
History, HQ Air Force Space Command.

Fortress Against the Sun: The B-17
Flying Fortress in the Pacific. By Gene
Eric Salecker. Conshohocken, Pa.: Com-
bined Publishing, 2001. Illustrations. Notes.
Appendices. Bibliography. Index. Pp. 464.
$34.95   ISBN: 1-58097- 049-4

Aviation enthusiasts finally have a book
that details one of the less-heralded aspects
of World War II’s air campaigns. While liter-

ally hundreds of volumes have been written
on the B–17 in Europe—particularly with
the Eighth Air Force—relatively few discuss
the aircraft’s combat in the Pacific. Mr.
Salecker researched the subject for fifteen
years and has produced a work that does
justice to these fine aircraft and their crews.

The book is essentially a detailed chrono-
logical record of B–17 units and their air-
craft and operations in the South and
Southwest Pacific areas from December 7,
1941, until their last combat mission on
October 20, 1943. Throughout, the author
specifies each B–17 involved by tail number
and, if applicable, name. The story starts
with the twelve aircraft arriving from
California during the attack on Pearl
Harbor and the subsequent defensive mea-
sures around Hawaii. Most of the early
chapters, however, center on the 19th Bomb
Group’s B–17s in their valiant effort to
defend the Philippines, the Netherlands
East Indies, and Australia. Starting with
thirty-five aircraft, half of the aircraft were
gone by the end of December 8. Moving to
bases in Australia and the Indies, the group
held as best it could with just enough
replacements coming in to keep operating.

In the offensive following the shoestring
defense of eastern New Guinea, B–17s were
invaluable in reconnaissance, bombing of
shipping, and the isolation of Rabaul. As
operations began in the Solomons in August
1942, with the invasion of Guadalcanal,
B–17s operating out of the New Hebrides
were there adding their punch. But, by mid-
1943, it was evident that the day of the
B–17 in the Pacific was drawing to a close.
Fortresses were needed more in Europe,
and the B–24 had the greater range and
payload to operate more effectively in the
Pacific.

Several general points jump at the read-
er: A dismal record of hitting moving ships.
The theater’s terrible weather conditions
that constantly upset operations. Absolutely
abysmal operating conditions—never
enough aircraft; tired, worn-out crews and
equipment; deplorable airfields—even in
Australia—with flies, mosquitoes, malaria,
jungle, and inadequate supplies and ser-
vices.

The B–17’s use as the first U.S. aircraft
to do low-altitude skip bombing and even
engage in dogfights with Zeros! How few
B–17s were shot down by fighters thanks to
its legendary ruggedness.

Only two flaws mar this fine book: (1)
lack of a list of the generally adequate maps
makes dog-earning a necessity for referring
to all of the place names mentioned, and (2)
at least two instances where captions and
photos are reversed. Otherwise, this is a fas-
cinating story of men and equipment oper-
ating in the tough early days of the war who
did things far beyond what should reason-
ably have been expected of either.

Col Scott A. Willey, USAF (Ret). Docent,
NASM’s Garber Facility.

������



Harris, Gary L. The Origins and Technology
of the Advanced Extravehicular Space Suit.
[AAS History Series, Vol. 24] San Diego,
Calif.: American Astronautical Society, 2001.
Tables. Diagrams. Illustrations. Photo-
graphs. Notes. Appendices. Bibliography.
Index. Pp. xv, 542. $60.00 Paperback  ISBN:
0-87703-482-6

Mets, David R. The Long Search for a
Surgical Air Strike: Precision Munitions and
the Revolution in Military Affairs. Maxwell
AFB, Ala.: Air University Press, 2001. [Cadre
Paper No. 12] Photographs. Illustrations.
Notes. Bibliography. Index. Pp. xiii, 79. ISBN:
1-58566-096-5 [http://research.maxwell.af.mil
“research papers” then “special collections”]

Nichols, John B. and Barrett Tillman. On
Yankee Station: The Naval Air War over
Vietnam. Annapolis, Md.: Naval Institute
Press [Blue Jacket Books], 1987; reprinted
2001. Photographs. Notes. Appendices.
Index. Pp. xvii, 179. $15.95  ISBN: 1-55750-
495-4

Pogue, Forrest C. Pogue’s War: Diaries of a
WWII Combat Historian. Lexington: The
University Press of Kentucky, 2001. Illus-
trations. Photographs. Notes. Glossary. In-
dex. Pp. xviii, 411. $29.95  ISBN: 0- 8131-
2216-3
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Brickhill, Paul. Reach for the Sky: The Story
of Douglas Bader, Legless Ace of the Battle of
Britain. Annapolis, Md.: Naval Institute
Press [Blue Jacket Books], 1954; reprinted
2001. Photographs. Index. Pp. 384. $17.95
ISBN: 1-55750-222-6

Burning, John R. Jungle Ace: Col. Gerald R.
Johnson, the USAAF’s Top Fighter Leader of
the Pacific War. Washington, D.C.: Brassey’s
Inc., 2001. Photographs. Notes. Index. Pp.
xxxii, 259. $26.95   ISBN: 1-57488-357-7

David, James E. Conducting Post-World War
II National Security Research in Executive
Branch Records: A Comprehensive Guide.
Westport, Ct. and London: Greenwood Press,
2001. Index. Pp. viii, 266. $79.00  ISBN: 0-
313-31986-3

Doherty, Richard. Irish Volunteers in the Se-
cond World War. Dublin: Four Courts Press,
2002. Photographs. Notes. Index. Pp. 378.
$29.95  ISBN: 1-85182-523

Hannah, Craig C. Striving for Air Super-
iority:The Tactical Air Command in Vietnam.
College Station: Texas A&M Press, 2001.
Tables. Illustrations. Photographs. Notes.
Bibliography. Index. Pp. 145. $29.95  ISBN: 1-
58544-146-5

PROSPECTIVE REVIEWERS

Anyone who believes he or she is qualified to substantively assess one of the new books listed above is
invited to apply for a gratis copy of the book. The prospective reviewer should contact:

Col. Scott A. Willey, USAF (Ret.)
3704 Brices Ford Ct.
Fairfax, VA 22033
Tel. (703) 620-4139
e-mail: scottwille@aol.com

Books Received
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Prados, John. Combined Fleet Decoded: The
Secret History of American Intelligence and
the Japanese Navy in World War II.
Annapolis, Md.: Naval Institute Press, 1995.
Maps. Illustrations. Photographs. Notes.
Glossary. Bibliography. Index. Pp. xxvi, 832.
$27.95 Paperback  ISBN: 1-557-50431-8

Sinnott, Colin. The Royal Air Force and
Aircraft Design, 1923-1939: Air Staff Opera-
tional Requirements. London and Portland,
Ore.: Frank Cass, 2001. Photographs. Notes.
Appendices. Glossary. Bibliography. Index.
Pp. xiii, 249. $54.50  ISBN: 0-7146-5158-3

Sweeting C. G. Hitler’s Squadron: The
Fuehrer’s Personal Aircraft and Transport
Unit, 1933-45. Washington, D.C.: Brassey’s
Inc., 2001. Tables. Diagrams. Illustrations.
Photographs. Notes. Appendices. Glossary.
Index. Pp. xxxii, 259. $26.95  ISBN: 1-57488-
357-7

Teller, Edward with Judith Shoolery.
Memoirs: A Twentieth Century Journey in
Science and Politics. Cambridge, Mass.:
Perseus Publishing, 2001. Notes. Appen-
dices. Index. Pp. xii, 628. $35.00  ISBN: 0-
7328-0532-X

Watson, George M., Jr. Voices from the Rear:
Vietnam, 1969-1970. : Xlibris Corp., 2001.
Photographs. Glossary. Pp. 322 $32.00
ISBN: 0-7388-6314-9

Wilson, Jim. Combat: The Great American
Warplane. [Popular Mechanics] New York:
Hearst Books, 2001. Tables. Diagrams.
Illustrations. Photographs. Index. Pp. 192.
$30.00  ISBN: 1-58816-064-5

Xu, Guangqiu. War Wings: The United
States and Chinese Military Aviation, 1929-
1949. Westport, Ct. and London: Green-
wood Press, 2001. Map. Notes. Biblio-
graphy. Index. Pp. viii, 250. $64.95   ISBN:
0-313-32004-7



Time in April to be Determined

A symposium on the Falklands War and its consequences
entitled The Falklands/Malvinas Conference: Twenty
Years On will be held in Portsmouth, England. Contact:

Dr Lucy Noakes, faculty of Media, Arts and Society 
Southampton Institute 
East Park Terrace 
Southampton, Hampshire SO14 0RF 
United Kingdom
e-mail: lucy.noakes@solent.ac.uk

April 4-7

The Society for Military History will hold its 69th
annual meeting at the Monona Terrace in Madison,
Wisconsin. This year’s theme is “War and Remembrance:
Constructing the Military Past and Future.” Contact:

Jerry Cooper
Department of History
University of Missouri-St. Louis
Tel.: (314) 516-5735
Website: http://www.smh-hq.org

April 11

The Society for History in the Federal Government
will hold its annual meeting at the Library of Congress,
Jefferson Building, Washington, DC. The program will be
“A Dynamic Relationship: The Federal Legislature,
Executive and Judiciary in Operation.” Contact:

Ray Smock, SHFG President 
6824 Nashville Road 
Lanham, MD 20706 
Tel.: (301) 552-3907, Fax x4907 
e-mail: RaySmock@aol.com
Website: http://shfg.org/index.htm

April 11-12

The American Institute of Aeronautics and Astronau-
tics will co-host the 1st AIAA/IAF Symposium on Future Re-
usable Launch Vehicles in Huntsville, Alabama. Contact:

AIAA
1801 Alexander Bell Dr, Ste 500
Reston VA  20191-4344
Tel.: (703) 264-7500, (800) NEW AIAA,
Fax 264-7551    Website: http://www.aiaa.org

April 11-14

The Organization of American Historians and the
National Council on Public History will co-host their
respective annual meetings at the Renaissance Washing-
ton Hotel in Washington, D.C. The theme of their joint ses-
sions will be “Overlapping Diasporas: Encounters and
Conversions.” Contact:

Convention Manager
Organization of American Historians
112 North Bryan Avenue
Bloomington IN  47408-4199
Tel.: (812) 855-7311, fax –0696
e-mail: meetings@oah.org
Website: http://www.oah.org/meetings/index.html

April 16

The Military Classics Seminar’s April selection is
Wayne Thompson’s To Hanoi and Back: The U.S. Air Force
and North Vietnam, 1966-1973. Washington, D.C.: Air
Force History & Museums and Smithsonian Institution
Press, 2001. It will be reviewed by Mark Clodfelter.
Contact:

Rebecca C. Raines
2307 Candlewood Dr.
Alexandria, VA 22308-1508
(202) 685-2094
e-mail; rainesedandbecky@starpower.net

April 18-20

The 44th Annual Missouri Conference on History will
convene at the Marriott Crowne Plaza Hotel in Kansas
City, Missouri. The program  will include a special session
on the Korean War. Contact:

Tim Rives 
National Archives-Central Plains Region 
2312 E. Bannister Rd.
Kansas City, MO 64131 
Tel.: (816) 823-5031, fax 926-6982
e-mail: timothy.rives@nara.gov

April 19-21

The Annual Meeting of the Business History Con-
ference will be held at the Hagley Museum & Library in
Wilmington, Delaware. This year’s theme will be
“Corporate Governance.” Contact:

Roger Horowitz, Secretary-Treasurer
Business History Conference
P.O. Box 3630
Wilmington DE 19807
Tel.: (302) 658-2400, x244
e-mail: rh@udel.edu
Website: http://www.hagley.org

April 24

The U.S. Naval Institute's 128th Annual Meeting and 12th
Annapolis Seminar will be held in Alumni Hall at the U.S.
Naval Academy in  Annapolis, Maryland. Contact:

U.S. Naval Institute
291 Wood Rd
Annapolis MD  21402
Tel.: (410) 268-6110, Fax 269-7940
e-mail: foundation@usni.org
Website: http://www.usni.org

April 26-28

The 11th Annual Seminar of the Great War Society will
be held at the Sheraton Newton Hotel in Newton,
Massachusetts. This year's theme is "The Russian
Revolution, 1917-1921."  Contact:.

Mike Hanlon
The Great War Society
Box 18585
Stanford CA  94309
Website: http://www.worldwar1.com/tgws

May 8-9

Topics for the Nat’l Naval Aviation Museum’s 2002
Symposium will include “Naval Air War in Korea,” “Space
Pioneers: The Mercury Astronauts,” “Naval Aviation:
Issues and Answers,” and “Fighters!” Contact:

National Museum Of Naval Aviation
1750 Radford Blvd.
N.A.S. Pensacola, FL 32508
Tel.: (850) 452-3604 or (850) 452-3606, Fax x3296
e-mail: Naval.Museum@smtp.cnet.navy.mil
Website: http://www.naval-air.org
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May 11-15

The Army Aviation Association will hold its annual con-
vention in Nashville, Tennessee. Contact:

AAAA National Office
49 Richmondville Ave
Westport CT  06880
e-mail: aaaa@quad-a.org
Website: http://www.quad-a.org

May 16-19

The Historical Society will hold its third national meet-
ing in Atlanta, Georgia. This year’s theme is “Historical
Reconstructions.” Contact:

The Historical Society
Attn: 2002 Program Director
656 Beacon Street, Mezzanine
Boston MA  02215-2020

May 20-22

The American Institute of Aeronautics and Astro-
nautics will host its 1st Annual Conference and Workshop
on Unmanned Aerospace Vehicles, Systems, Technologies,
and Operations in Portsmouth, Virginia. Contact:

AIAA
1801 Alexander Bell Dr, Ste 500
Reston VA  20191-4344
Tel.: (703) 264-7500, (800) NEW AIAA,
Fax 264-7551
Website: http://www.aiaa.org

May 21

The Military Classics Seminar meets for dinner-discus-
sion on the third Tuesday of each month from September
through June, at the Ft. Myer, Virginia, Officers’ Club, to
review outstanding works in military history. This month’s
selection is Kelly De Vries’s Joan of Arc: A Military Leader.
Phoenix Mill, UK: Sutton, 1999. It will be reviewed by
Charles R. Shrader. Contact:

Rebecca C. Raines
2307 Candlewood Dr.
Alexandria, VA 22308-1508
(202) 685-2094
e-mail; rainesedandbecky@starpower.net

May 30

The Journal of Policy History will host a Conference on
Policy History to be held in St. Louis, Missouri. Contact:

Policy Conference 
Journal of Policy History 
Saint Louis University 
3800 Lindell Blvd. P. O. Box 56907 
St. Louis, MO 63156-0907
e-mail: dcritchlow@compuserve.com
Website: http://www.slu.edu/departments/jph

June 6-7

Siena College is sponsoring its 17th Annual Conference
on the 60th Anniversary of World War II. The focus for
2002 will be 1942. Contact:

Professor Thomas O. Kelly, II
Department of History
Siena College
515 Loudon Road
Loudonville, NY 12211-1462
Tel.: (518) 783-2512, FAX 786-5052
e-mail: legendziewic@siena.edu
Website: http://www.siena.edu/sri/wwii/
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June 11-13

The American Helicopter Society will hold its annual
convention and exhibition at the Montréal Convention
Center, Montréal, Quebec, Canada. This year’s theme is
“Vertical Flight Technology: Building Global Consensus.”
Contact:

AHS International - The Vertical Flight Society 
217 N. Washington Street 
Alexandria, VA 22314-2520 
Tel.: (703) 684-6777, Fax 739-9279 
e-mail: Staff@vtol.org
Website: http://www.vtol.org/index.html

June 18

The Military Classics Seminar meets for dinner-discus-
sion on the third Tuesday of each month from September
through June, at the Ft. Myer, Virginia, Officers’ Club, to
review outstanding works in military history. This month’s
selection is Mark A. Stoler’s Allies and Adversaries: The
Joint Chiefs of Staff, the Grand Alliance, and U.S. Strategy
in World War II. Chapel Hill: University of North Carolina
Press, 2000. It will be reviewed by David W. Hogan.
Contact:

Rebecca C. Raines
2307 Candlewood Dr.
Alexandria, VA 22308-1508
(202) 685-2094
e-mail; rainesedandbecky@starpower.net

July 9-11

The Association For Unmanned Vehicle Systems
International will hold its annual symposium and exhi-
bition at the Disney Coronado Springs Resort in Orlando,
Florida. Contact:

AUVSI
3401 Columbia Pike
Arlington VA 22204
Tel.: (703) 920-2720, Fax x2889
Website: http://www.auvsi.org

July 10-14

The Council on America's Military Past will hold its
annual meeting at the Wyndham Old San Juan Hotel in
San Juan, Puerto Rico. Contact:

CAMP
P. O. Box 1151
Ft. Myer, VA   22211 
Tel.: (703) 912-6124; (800) 398-4693, Fax x5666 
e-mail: nereyn@earthlink.net or camphart1@aol.com
Website: http://www.campjamp.org/

August 6-8

The Conference of Army Historians will be held in the
Washington, D.C. area. The theme is, “The Cold War Army,
1947-1989.” Contact:

Dr. Robert S. Rush
U.S. Army CMH
Attn: DAMH-FPF
103 Third Ave.
Ft. McNair, Wash., D.C. 20319-5258
(202) 685-2727
e-mail: rushrs@hqda.army.mil

If you wish to have your event listed, contact:

George W. Cully
230 Sycamore Creek Drive
Spingboro, OH 45066-1342
(513) 748-4737
e-mail: 71022.1100@compuserve.com
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Air Power History has finally outwitted Philip
A. Lathrap of Lafayette, California. In the dozen
years since APH’s “mystery airplane” feature was
launched, Mr. Lathrap has been one of the faithful,
checking in every quarter with a pinpoint identifi-
cation of each aircraft on these pages. He identified
last issue’s History Mystery as a Soviet Lavochkin
fighter which “appears to be an La–9 with the
modified hood and tail.” It’s the first time we’ve
sneaked one past him.

The aircraft was, in fact, the Nakajima Ki–115
Tsurugi (Sabre), a desperate attempt by Japan to
develop a crude, suicide aircraft in the final days of
World War II. Built in 1945, the Ki–115 carried
pilot in an open cockpit and had landing gear that
dropped free after takeoff. Its1,100-pound bomb

was intended to detonate when the pilot crash-
dived into his target. Although 104 of these air-
craft were—built the first flown in March 1945—it
appears none was ever used in combat. When U.S.
forces occupied Yokota Air Base near Tokyo in
September 1945, six Ki–115s being used in a flight
test program became their property.

Between 1945 and 1952, a Ki–115 was dis-
played at Yokota. This is the Ki–115 seen in our
previous issue (in U.S. markings) and in this
issue’s follow-up photo, kindly provided by Col.
Richard Y. Newton.

Only about a dozen readers attempted to iden-
tify the Ki–115 and all but one got it right. Our
winner this time is Larry Knechtel of Seattle,
Washington, who will receive a prize.

Once again, we challenge our ever-astute readers.
See if you can identify this month’s “mystery” air-
craft. But remember the rules, please.

1. Submit your entry on a postcard. Mail the
postcard to Robert F. Dorr, 3411 Valewood Drive,
Oakton VA 22124.

2. Correctly identify the aircraft shown here.
Also include your address and telephone number,
including area code. If you have access to e-mail,
include your electronic screen name.

3. A winner will be chosen at random from the
postcards with the correct answer. The winner will
receive a recently-published aviation book as a
prize.

This feature needs your help. In that attic or
basement, you have a photo of a rare or little-
known aircraft. Does anyone have color slides?

Send your pictures or slides for possible use as
“History Mystery” puzzlers. We will return them.This

Issue’s
Mystery
Plane

History Mystery by Robert F. Dorr
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Give the C–130 Its Due

Betty Raab Kennedy’s AMST piece
[Air Power History, Vol. 48, No. 4, pp. 28-
39] was quite interesting, and I, for one,
am overjoyed that we have the C–17 in
the inventory. However, the author does-
n’t give the C–130 its due. Her statement
“Nor was the C–130 highly regarded as a
STOL capable aircraft” doesn’t bear close
inspection. Granted, the Hercules wasn’t
designed as a STOL aircraft, but in the
literal meaning of short takeoff and land-
ing one can hardly ask for more from an
airplane of its size. (The only sizeable
non-STOL designed airplane I have flown
which could better the C–130s ability is
the Grumman Albatross amphibian, a
smaller machine with a dissimilar mis-
sion.) Runways in Vietnam were classi-
fied as Type 1, 2, and 3 for each airlift air-
craft, C–7, C–123, and C–130—Type 1
being the minimum. For the C–130, Type

1 was 2,500 feet long, not 3,500 feet as
Kennedy states, while 3,500 feet was
Type 3 for all three craft. I have landed
and stopped C–130Es on a variety of
badly surfaced short peapatches, mostly
in Vietnam. Coming to a dead stop at the
midpoint of 3,000 feet of runway, for
example, is nothing exceptional for a rea-
sonably qualified Herk pilot.

A minor technical point: Kennedy
refers to “the A and B models.” So have I
referred to that final letter, so has every
other pilot in just about every Air Force
airplane. But cursory inspection of various
aircraft forms will show the abbreviation
“T/M/S,” for “Type/Model/Series.” For the
Hercules I flew, the type is C, the model is
130, and the series is E. Of interest to
rivet-counters and academics, mostly. Also
makes a pretty good basis for bar bets.

Col. Robert J. Powers, USAF (Ret.) 

AMST Author Replies

I believe the C–130 has been a very
good aircraft, and we now have the

C–130J-30. If I were a true, diehard
C–130 pilot, I would probably have
launched an attack on the sentence in
question, but I’m not. The historian in me
was providing the historical context for
justifying an AMST acquisition.

People wanted more—especially in
STOL landing—somewhere around 1,500
to 2,000 ft., according to Gen. William W.
Momyer.1 “Basically the problem is range
and payload with the light transports,
and takeoff and landing performance of
the C–130,” a TAC briefer told Congress
in 1970.2 The action officers who worked
on the AMST program and drafted the
requirement and concept documents
were tactical airlifters—mostly C–130
pilots who had flown in Vietnam. They
wanted more: “The C–130 has been the
heart of the tactical airlift system; how-
ever, the aircraft is severely limited in
Short Takeoff and Landing (STOL) per-
formance, ground flotation, speed, and
cargo compartment size.”3

The present medium tactical transport is
the Lockheed C–130. Since its entry into

Letters
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the inventory in 1956, it has been operat-
ed as both a strategic and a tactical trans-
port. The C–130 was not designed for
maximum performance, STOL landings
and cannot meet the STOL or California
Bearing Ratio (CBR) ratings needed to
adequately support forward area mobility
requirements. Forward area support with
the C–130 has resulted in hazardous oper-
ations. Basic safety criteria, such as criti-
cal field length and minimum control
speeds, have of necessity been routinely
discarded in order to provide even mini-
mal payloads into runways 3,000 ft. and
under. While aerial delivery (parachute)
techniques have allowed delivery of cer-
tain types of supplies and equipment by
the C–130 in forward areas, airlanding is
preferred by all the services in order to

reduce assembly time for troops, reduce
equipment damage, and provide for
return loads that produce more cost effec-
tive aircraft utilization.4

I know that C–130s perform better
than their given specs, and the C–130s
were life savers in Vietnam. But, in test-
ing, the YC–15 did land in 2,100 ft., and
the YC–14 achieved 800 and 1,500-ft.
landings. The C–17 set a STOL payload
and altitude world record on June 3,
1994, when a P–2 carried 44,088 lbs. to
an altitude of 6,562 ft. On this occasion,
the P–2 took off in 1,369 ft. and landed in
1,356 ft.5 Current C–17 specs state the
aircraft will land in 2,700 ft. with a
166,965- lb. payload.6 Placing this against
the real world, for example in Bosnia, the

C–17 and C–130 flew into Sarajevo.
Although 8,530 ft. long, the runway only
had a useable length of 5,860 ft.
According to Lt. Col. Joseph Reheiser,
with only a few forklifts, it was taking the
French 30 minutes to unload a C–130,
carrying four pallets, weighing some
34,000 lbs. When the French got word to
expect a C–17 with eighteen pallets, they
scheduled an hour ground time. The
C–17, however, discharged its 154,000-lb.
load and was airborne again in 31 min-
utes after touching down.7 Again in
Kosovo, the C–17 would bring in three to
four times the load of a C–130 into the
small airfield at Tirana, Albania. A com-
parison of the deployment statistics
between the C–130s and the twelve
TACON’d C–17s is especially interesting.
Between the two, the C–17 performed
67.5 percent of the missions, transported
68.9 percent of the passengers, and
hauled 93.7 percent of the cargo.8 The
C–17’s outsize cargo hauling capabilities,
which the C–130 does not have, was com-
ing into play here with the task force
movements. Yet, within their capabilities,
C–130s performed well in Bosnia and
Kosovo.

With regard to the issue of semi-pre-
pared and unprepared runways, we all
need to remember that we are essentially
dealing with dirt, and both the C–130 and
C–17 have limitations on such runways,
albeit the C–17 would carry in three to
four times as much, plus outsize cargo, in
just one landing. However, the C–17
would probably incur more FOD than the
C–130.

The C–17 is truly an awesome dual-
role airlifter, and we will have both the
C–17 and the C–130 for many years to
come—each building upon its historical
accomplishments. I want those who
develop the next airlifter after the C–17
to do so grounded in the past, but also
open to other possibilities. I have tremen-
dous respect for those who served on the
AMST and C–X/C–17 task forces for
being visionaries and tenacious.

Betty R. Kennedy

1. Ltr., Gen. William W. Momyer to Gen. Jack
J. Catton, [Air Staff CDP on V/STOL LIT], Dec.
12, 1969.
2. Hngs, House, Military Airlift: Hearings
before Subcommittee on Military Airlift of the
Committee on Armed Services, 91st Cong., 2d
sess, 1970, 6392.
3. Document, HQ TAC, Required Operational
Capability For Medium STOL Transport (TAC
ROC No. 52-69), May 1970, p 1.
4. Ibid., pp 2, 3.
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Airmen and Switzerland during World
War II [Air Power History, Vol. 48, No. 4,
Winter 2001], Dr. Edwina Campbell refers
to the “ambiguity of Swiss neutrality.”

I am a member of the Arbeitskreis
gelebte Geschichte (Working Circle of
Lived History), an association including
retirees of the Swiss Air Force. Our mis-
sion is to straighten out the besmirching
of Switzerland’s World War II past.
Therefore, I take exception to Dr.
Campbell’s statements concerning Swit-
zerland and her criticism of what Tanner
has to say.

Swiss neutrality during the war was
not ambiguous. Being surrounded by Axis
powers it was unavoidable and a matter
of survival to do some business with
Germany. Switzerland needed permission
to transport food across Nazi-occupied
territory, and to obtain German coal for
its industries and homes. For a while,
Swiss manufacturers were on an Allied
“black list.” With few exceptions, the
Swiss people hated the dictatorships sur-
rounding their nation, and greatly
enjoyed welcoming American flyers who
were shot down, although their experi-
ences were not always happy. As
internees, the Americans felt it was their
duty to try and escape through German-
occupied France.

Dr. Campbell mentions Sweden,
Portugal, and Spain as “neutral” coun-
tries. But Sweden was an important sup-
plier of steel for the Nazis and, if I am
informed correctly, even once allowed
German troops to cross its country on the
way to Norway. Portugal was Germany’s
main supplier of manganese, and Spain
was very “partly neutral,” with Francisco
Franco, another dictator, who had been
strongly supported by Hitler’s Condor
Legion in the Spanish Civil War.

There are a few books which I would
recommend to Dr. Campbell: Ewen Mon-
tagu’s thrilling The Man Who Never Was
(Lippincott, 1953). It describes how the
British fooled the Nazis by dropping a
uniformed dead body loaded with false
information about a planned landing on
the coast of Spain, well knowing that any
information would be passed on to the
Nazis. Another great book is Between the
Alps and a Hard Place by Angelo M.
Codevilla (Regnery, 2000). Codevilla is a
professor of international relations at
Boston University and his documentation
is as complete as humanly possible.
Another best seller here is Stephen P.
Halbrook’s Target Switzerland (Sarpe-
don, 1998).

Stephen Tanner’s book describes an

5. List, National Aeronautic Association,
[World Records], Jun 1996; Point Paper, HQ
AMC/TEA, “C–17 World Records,” May 12, 1995.
6. C–17 First Look Aircraft Systems Hand-
book (USAF Air Mobility Warfare Center, May
1995), p I-3.
7. Article, “Making The Grade In Bosnia,”
Aviation Week & Space Technology, Aug. 19,
1995, p S3.
8. Briefing, Maj Martin Beard, USAFE/
AMOCC, “Allied Force: Intra-Theater Air Mobi-
lity,” Sep. 1999.

More Slanguage

Since I served in England from 1966
to 1969, I found the listing of English
slang terms of interest. I do have one
addition and two possible corrections.

The word “do” was for an event, such
as, “a big do at the club.” It was still used
when I served in England, and sometimes
I still use it. A “dustbin” was a trash can,
and the men who emptied the containers
were called “dustmen.” Also, a F/Sgt. told

me that “codswallop” was fish residue at
the bottom of a ship’s hull that had mixed
with seawater. It gave off a foul odor and
looked terrible to boot.

MSgt. David W, Menard, USAF (Ret.),
Huber Heights, Ohio

Operator Error!

While spell-checking the article,
“Aeroplanes of Lebedev’s Factory,” by
Viktor Kulikov [APH, Vol. 48, No. 4], your
editor hit the wrong key and thereby
changed the French airplane designer’s
name from Deperdussin to Depredation.
Mea culpa.

Defending Switzerland

In her review of Stephen Tanner’s
book, Refuge from the Reich: American

Air Combat  Legends
New book by aviation artist

NICHOLAS TRUDGIAN
Price: $55.00 + tax

(phone orders welcome)

THE MILL STREET GALLERY
125 Mill Street

Occoquan, Virginia 22125
(703) 490-0782 • www.cliftonart.com
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aspect of events at a time when I was an
air observer in the Swiss Air Force, so I
can at least in part refer to events and
experiences that I personally witnessed.
The late Col. Geoffrey von Meiss (page
146) was my squadron leader. The crew
shot down on June 8, 1940, consisted of
two of my friends. Rudolph Rickenbacher
piloted the Me-109D shot down on June
4, 1940. His brother Hans crashed on
May 5, 1945. Both must have been relat-
ed to the famous American ace Eddie
Rickenbacker, who had Swiss parents
and died in Zurich on July 1922. To my
mind Tanner’s Refuge from the Reich is a
“good book.”

Florian E. Davatz, Minusio, Switzerland

Texas Towers: The Rest of the Story

The story of the early warning radar
platforms, anchored some 30 fathoms
deep in the Atlantic Ocean, off the north-
east coast of the United States, is men-
tioned in Kenneth Schaffel’s The Emer-
ging Shield: The Air Force and Evolution
of Continental Air Defense, 1945-1960,
(Washington, D.C.: Office of Air Force
History, 1991, Pp. 219-20). Donald
Slutzky, a technical representative with
the Burroughs Corp. who serviced com-
puter data on one of these platforms,
Texas Tower-4 (TT-4), (see photo above
right) seeks to complete the record and
correct some minor errors.

In Slutzky’s version, on September
12, 1960, Hurricane Donna battered TT-4
with 132 mile-per-hour winds and waves
in excess of 50 feet. A Coast Guard cutter,

sent to evacuate the military and civilian
personnel aboard the tower, was diverted
to aid a fishing vessel in distress. By the
time that the cutter had returned to TT-4,
however, the storm was so fierce that no
transfers were possible.

In November, after working for a year
on TT-4, Slutzky and others aboard the
tower decided to leave, believing that the
structure was unsafe. In fact, the exten-
sive damage to the tower forced the Air
Force and its construction contractor to

designate February 1, 1961, as the date to
begin completely renovating TT-4. Subse-
quently, the tower’s radars were shut
down and the full complement of 100 per-
sonnel was replaced with a volunteer
repair crew of 14 Air Force military and
14 civilian contract maintenance workers.
Tragically, on January 15, 1961, a fierce
winter gale collapsed the tower and all
hands aboard perished. For more com-
plete information on this topic contact:
www.texastower.com

Soviet Spaceflight: Khrushchev’s
Son Remembers

For those interested in the history of
Soviet spaceflight, Dr. Sergei Khrush-
chev, Senior Fellow at the Watson Insti-

Notices
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tute for International Studies, Brown
University, has donated materials relat-
ing to his father and himself to the John
Hay Library at Brown University, Provi-
dence, R.I. The Nikita Khrushchev mate-
rials include transcripts of dictated remi-
niscences, edited by Sergei Khrushchev
and later published; photograph albums
of official visits both within and outside
the Soviet Union; and other memorabilia.
There are also books, articles, clippings,
taped interviews, and various documents
pertaining to his role as author and pub-
lic speaker, both about his father and also
about his own circumstances in becoming
a naturalized American citizen.

Dr. Khrushchev worked in a Soviet
aerospace design bureau during the
1960s and has considerable insight into
the workings of the Soviet space pro-
gram. The total amount of material
received so far in this collection amounts
to 31 cu. ft. There are some copies of tech-
nical reports and working papers on aero-
space subjects.

Dr. Khrushchev has his Soviet doctor-
al degree from the Ukrainian Academy of
Science, a Ph.D. from the Moscow Tech-

nical University, and an M.A. with dis-
tinction from the Moscow Electric Power
Institute. He edited his father’s memoirs,
Nikita Khrushchev: Khrushchev Remem-
bers (1970), Khrushchev Remembers: Last
Testament (1974), and Khrushchev Re-
members: Tapes of Glasnost (Little,
Brown, 1990). He is also the author of
Khrushchev on Khrushchev: An Inside
Account of the Man and His Era, by His
Son (Little, Brown, 1990) and other
works.

More information about this collec-
tion is available on the Brown University
library web link: http://www.brown.edu/
Facilities/University_Library/
collections/colldev/ recent.html

Authors Wanted

Arcadia Publishing, the nation’s
largest publisher of regional and local
photographic history books, is now
accepting manuscripts for its new mili-
tary history series. Some of our past
titles include The Original Hell’s Angels:
303rd Bombardment Group of World

War II, Davisville and the Seabees, The
Military History of Boston’s Harbor
Islands, and Quonset Point Naval Air
Station, Volume I and II. We are most
interested in publishing modern mili-
tary history (1850-1975). For more infor-
mation, please contact editor Tiffany
Howe at (603) 436-7610 or visit our web-
site at www.arcadiapublishing.com.

The USS POLLACK (SSN 603) Asso-
ciation reunion will be held September
11-14, 2002, in Bremerton Washington.
Contact:

Dave Schultz
(360) 692-0153
e-mail: dhschultz39@earthlink.net
or
John Lynch
(858) 538-9088
e-mail: j2bubba2

Reunion

Col. Vincent T. Ford
1907-2001

Born in Winsted, Connecticut, on September 12, 1907, Vincent T. Ford
grew up in California. After earning an engineering degree from UCLA in 1930,
he worked briefly as a junior meteorologist, providing weather bulletins to airmail
pilots. In 1931, he entered the Aviation Cadet program at Randolph Field, Texas,
and the following year won his wings as a pursuit pilot, upon graduation from
Kelly Field. In April 1933, he was seriously injured in a mid-air collision while
practicing formation flying. The accident sent Lt. Ford to Letterman General
Hospital, San Francisco, for more than two years of treatment and rehabilitation.
Then discharged as “physically unfit,” he was placed on inactive reserve duty.

Subsequently, he worked as a scriptwriter and consultant on aviation
films for Universal Studios. In 1942, through grit and perseverance, he managed
to return to active duty in the Army Air Forces (AAF) and served in the U.S. and
England. After the war, he was assigned to AAF headquarters as military execu-
tive for William Burden and Trevor Gardner, officials in the research and develop-
ment arena. A close associate also of Gen. Bernard A. Schriever, Colonel Ford had
a profound influence on weapons acquisition policy. He served on several high-level
study groups, notably the 1954 Killian Committee, was detailed to the Executive
Office of the President, and sat on the President’s Science Advisory Board.

Colonel Ford’s preoccupation for more than thirty years was his personal history of the ballistic missiles program.
He devoted his energies to this project, which produced a manuscript of more than one thousand pages. Titled “Twenty-four
Minutes to Checkmate, 1953-1957,” it was donated to the Dwight D. Eisenhower Library in 1992. Colonel Ford retired from
the Air Force in 1964. Among his decorations are the Legion of Merit and one Oak Leaf Cluster. He died of cancer on October
21, 2001.

In Memoriam
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The Air Force Historical Foundation and Office of the Air Force Historian are spon-
soring a symposium, “Coalition Air Warfare in the Korean War,” to be held May 7-8,
2002, at the Officers’ Club on Andrews AFB, Maryland.

The program features six panels, as follows:

I. Planning and Operations
II. Air Superiority
III. Air Support of Ground Forces
IV. Air Interdiction and Bombardment
V. Air Reconnaissance and Intelligence
VI. Logistical Support of Air Operations

Among the invited speakers are USAF Chief of Staff, General John P. Jumper, Admiral
James Holloway, and Air Vice Marshal Paddy Harbison. U.S. Army, U.S. Navy, U.S.
Marine Corps, U.S. Air Force veterans, and their Korean War Allies will compare their
experiences with the historical perspectives of scholars. The interplay among the
groups promises to be illuminating indeed. The audience will participate in question
and answer sessions. To reserve seats at this historic event, attendees are urged to
complete and mail in as soon as possible the registration form below.

Upcoming Symposium

REGISTRATION FORM 2002 Symposium REGISTRATION FORM
COALITION AIR WARFARE IN THE KOREAN WAR

Army, Navy, Air Force, Marines, Allied and Adversary Participants
May 7-8, 2002, Andrews Air Force Base Officer’s Open Mess

Name: Cost Amount
Affiliation: Registration .......... X $60 =
Address: Luncheon (May 7) . X $20 =
City: State: Zip: Dinner (May 7) ....... X $30 =

SPECIAL SYMPOSIUM REGISTRATION OFFER: Capts., Lts., and enlisted personnel who register in
advance may attend seminars free of charge if in uniform. Nonmembers who register and pay may sign up
for a special 3-year membership in the Foundation for the price of two ($70); under 35, 3 years for $60.
Those attending only the luncheons and/or banquet need not pay registration/symposium fee. Spouses and
friends are also invited to attend all functions.

Make checks payable to the Air Force Historical Foundation
Please charge to my [  ]Visa  [  ] Mastercard [  ] Discover

Send to: Air Force Historical Foundation
1535 Command Drive, Suite A-122 Card #: Expires:
Andrews Air Force Base, MD 20762-7002
Phone (301)736-1959, DSN 858-2139, 
FAX (301) 981-3574
Email: afhf@earthlink.net Signature:
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