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This issue seems to be mainly centered on World War II, with three articles on the sub-
ject, one on space, and one on a more contentious topic in air power historiography.

Our first article is an excellent piece by a frequent contributor, Thomas Wildenberg and
his history of the CORONA reconnaissance program and the debt it owes to some scientists
at MIT. It’s a fascinating story.

The second article is by a new contributor, Luke Truxal, as he examines the air combat
operations involved in bombing the Romanian front in 1944. The topic suffers somewhat
from historical inattention, so it’s a pleasure to include it.

Our third article is from an old friend of the magazine A.D. Harvey, and he covers the
Russian air effort against the Luftwaffe. It is also an area that is not written about very
much, so it’s nice to give it a viewing.

The fourth article is a bit more controversial. The author, a retired engineer named
Robert Casari, has taken on air power icon I.B. Holley and his conclusions in the seminal
Ideas and Weapons. By all means, take a few minutes and see if you agree. It’s very fasci-
nating reading.

The final article is by another regular contributor, William Cahill, and his favorite topic
of electronic warfare in World War II. I think this piece on RCM in the late stages of the war
against Japan is a valuable contribution.

As always, we include the usual accompanying book reviews, of which we have provided
fourteen this issue. If you have read a book that seems to fit our subject category, and would
like to contribute a review, take a look at the contact information on page 59 to send it to our
book review editor.

Finally, we include our lists of  upcoming historical conferences and events, reunions, and
an In Memoriam, all starting on page 60. 

Don’t miss photographic coverage of our annual award event, found starting on page 4.
If you couldn’t attend the award banquet and ceremonies, be sure and check out the cover-
age.

Don’t miss the Message from the President on page 6. Hope you enjoy it all.

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.
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Dear members and friends of the Foundation:

The Foundation began 2018 with flying airspeed and an upward vector,
thanks to the work of an outstanding Board and the continuing contri-
butions of airpower historians, AFHF members and the dedication of
Air Power History’s Editor, Richard Wolf, and the dynamic duo of Jim
Vertenten and Angela Bear, who constitute our organization’s staff. 
Since my last message to you the Foundation’s awards program has

been very active and, judging by the feedback we’ve received, very suc-
cessful. Jonna Doolittle Hoppes and I had the privilege of visiting
Creech Air Force Base in Nevada on January 18th to make an on-site
presentation of the 2017 Doolittle Award. Presenting this significant
award at the recipient unit’s home installation had long been in our sights, and we were very pleased
to see it come to fruition. The 432nd Wing command team, led by Colonel Julian Cheater, and Wing
members were superb hosts. 
We were provided a fascinating day of touring Creech AFB, discussing the Wing’s assigned mis-

sions, and talking with the dedicated and exquisitely trained Airmen who support warfighting com-
manders across the globe.  The visit culminated in a Doolittle Award presentation attended by a
hangar full of Wing members and community leaders, and highlighted by prescient words that
Jimmy Doolittle wrote in a 1945 letter to his wife. When the 432nd was being selected for this year’s
award, a compelling argument was made that “No commander would want to go to war without
them.”  We left Creech fully convinced of this: the 432nd is highly skilled, motivated and thorough-
ly professional, an historically-distinguished unit whose allegiance to their heritage and daily con-
tributions to national defense are fully worthy of the Doolittle Award.  They’re an outfit of which our
Foundation, Air Force and nation can be extremely proud.

From the President
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At the end of the month, we began the Foundation’s annual recognition event by continuing the
tradition of honoring the Doolittle Award unit at the Air Force Memorial.  Braving a bitterly cold win-
ter day for the ceremony, an impressive group of 432nd Airmen capped their Washington D.C. pro-
fessional development trip with the pictured award ceremony, and then joined us at Army Navy
Country Club for AFHF’s Annual Awards Banquet. Here, with nearly 200 guests in attendance, the
Foundation honored our other major award recipients for this year. They are:

For the Best Air Power HistoryArticle: “They Called
Defeat Victory: Lam Son 719 and the Case for
Airpower” by Dr. William P. Head, (left) featured
in the Summer 2016 issue.

For the Best Book Reviewed in Air Power History:
“The Other Space Race,” by Dr. Nicholas
Sambaluk, (right) (also Summer 2016).

The Maj. Gen. I. B. Holley Award for a lifetime of doc-
umenting Air Force history: Mr. Keith Ferris (left).

(Left, below) Members of the 432d Wing gathered in celebration of receiving the Doolittle Award. (Above left) Lt. Gen. Christopher Miller, AFHF President looks
on as Ms. Jonna Doolittle Hoppes hands the Doolittle Award to Col. Julian Cheater 432d Commander, who delivers his words of thanks (above right).
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The General Carl A. “Tooey” Spaatz Award for a life-
time contribution to the making of Air Force history:
General Richard B. Myers (left).

We particularly want to thank our featured guest, Under Secretary of the Air Force, the
Honorable Matthew P. Donovan for his attendance and remarks honoring General Myers; Mr. Ferris
for his lifetime of superb aviation art, and providing a video display of it to enhance the evening; and
to General Myers for his thoughtful, humorous and warm acceptance remarks. The presence of these
esteemed air power contributors, plus the tremendous support of senior active duty Air Force lead-
ers, industry partners, and many foundation members and friends, made for a wonderful and mem-
orable evening. 
The Foundation continues to expand its presence in social and other media, which we believe has

helped generate membership growth and create awareness with a broader audience. Our messages
are sent out Monday through Friday via email, Facebook, and Twitter to literally thousands of recip-
ients, and then passed on to thousands more. In the fast-moving virtual world, we balance informa-
tion with advocacy while always striving to set and attain high standards. If you ever see something
you feel misses that mark—or areas we can fix or improve, please let us know.
At the end of January, board members and outside experts began an important discussion that

has the potential to yield many benefits for our Foundation’s future.  Just as Theodore von Karman
admonished Gen H.H. Arnold in the 1940s that “science would not stand still,” so it is true that the
preservation, understanding and history will not stand still—and neither can our Foundation.
Arnold acted and the result was the groundbreaking “Toward New Horizons” study.  Incomparably
smaller in scale but in the same spirit, we are beginning a process that I hope will involve every
member of AFHF.  The goal is simple: retain the great value of our flagship publication and impec-
cable documentation and analysis of airpower history, while connecting better with the Airmen who
serve today.  Their interest in Air Force heritage is strong—their need for an understanding of his-
tory is indisputable—and we can grow our impact and reach to meet those needs.  The trick is fig-
uring out how—and your board is again taking up that discussion, as AFHF has in years past as
times have changed.  I expect we will reach out in the months to come with a request for your
thoughts—but in the meantime, come up on frequency (president@afhistory.org) and “check in”
any time with your ideas!

Respectfully,

Christopher D. Miller, Lt Gen, USAF (Ret)
President and Chairman of the Board 
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Creating America’s First Spy Satellite
Captain James S. Coolbaugh and the 
Student Airmen at MIT

Thomas Wildenberg

C ORONA was the codename for the highly classified program conducted by the CIA and the Air Force during the
1960s that produced the United States’ first spy satellite using the Discover space exploration program as a
cover. Launched into polar orbit on U.S. Air Force Thor boosters, CORONA satellites took pictures of the Soviet

Union while in orbit one hundred miles above the earth. The exposed film capsule was ejected from the spacecraft in re-
inforced capsules and captured by parachute from specially equipped aircraft. The photographs photos retrieved from
CORONA, were crucial in enabling U.S. military debunk the so called “missile gap” that some American experts had
been advocating. By eliminating the guesswork regarding the Soviet military’s capability during an era when the threat
for nuclear conflict loomed large, CORONA and the subsequent satellite reconnaissance systems that followed, as a de-
terrent against the outbreak of nuclear war.

Included in the small group of CIA, Air Force, and industry experts, who were tasked with designing this first spy
satellite, where three young Air Force officers attending MIT. Their role in CORONA’s engineering development began
after Air Force Capt. James S. Coolbaugh’s visit to the MIT Instrumentation Laboratory in the early part of 1955. The
laboratory, under the direction of Dr. Charles Stark Draper, better known as “Doc” to his students and associates, was
the leading center of research for guidance and control in the United States. Coolbaugh was there seeking information
on the guidance and control system needed for the reconnaissance satellite the Air Force was developing.1

Two years earlier, Captain Coolbaugh, a graduate o the U.S. Military Academy with a master’s degree in aeronautical
engineering from the University of Michigan, was assigned to the New Developments Office of the Bombardment Missile
Division at Wright Air Development Center in Dayton, Ohio.2 One of his duties was to study the use of drone aircraft at
for reconnaissance mission. This was undoubtedly the reason he was name in December 1953 to head the Air force’s
first satellite in the New Developments Project Office, becoming the first Air Force Officer assigned to space reconnais-
sance systems.3

During his call at Doc’s laboratory, Coolbaugh learned that three Air Force reserve officers enrolled the master’s de-
gree program at MIT were doing theses on a horizon scanner program for one of the reconnaissance projects his office
was working on.4 The students had signed up for Doc’s two-year program for military officers in the Weapons Systems
Section of the Aeronautical Engineering Department.5 The Air Force sponsored the students in exchange for a three-
year tour of duty after they graduated.

The Weapons System program, previously known as the Armament Engineering and the Fire Control sequence of
study, was initiated by Draper after the end of World War II in order to prepare military officers with sufficient science,

Airborne recovery of the CORONA film capsule as it returns from orbit.



engineering, and practical experience to permit them to
fulfill assignments as research and development project
officers.6 His aim was to educate these officers so that they
could “hold their own” with professional scientists and en-
gineers should they find themselves in such assignments.
By participating in the internships available in the Instru-
mentation Laboratory and completing the thesis require-
ments provided these officers with a practical
understanding of engineering, research, and the personnel
involved. Doc was responsible for the course until he be-

came head of the Department in 1951, at which time his
teaching responsibilities, as well as coordination of the
program was turned over to Walter Wrigley.

When Coolbaugh discovered that Doc’s students could
contribute to the laboratory’s research on the Air Forces’s
satellite program, he requested, and Doc agreed, that it
would be to the Air Force’s advantage to assign several
graduate students to work on a reconnaissance satellite
that had been tagged Weapons System 117L (WS-117L)
by , Lockheed Aircraft, the prime contractor.7 The satellite
being developed under the WS-117L program was de-
signed to photograph the earth’s surface and beam its im-
ages back to earth via a television camera. It was based
on a report submitted by the Rand Corporation on March
1, 1954, for an unmanned reconnaissance satellite called
Project Feedback.8 The satellite would deliver images to a
resolution of 100 feet while operating 300 miles above the
earth. 

Three Air Force graduate students assigned to the
classified project were Lieutenants John C. “Jack” Herther,
Malcolm R. Malcomson, and William O. Covinginton. They
just happened to be roommates. All three were given
copies of Rand’s proposal as background material for use
in formulating a thesis that could be submitted in fulfill-
ment of their graduate degree requirements.9 Herther and
Malcomson teamed up to study the transitional control
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Thomas Wildenberg is an independent aviation histo-
rian and a frequent contributor to Air Power History.
He is a former Smithsonian Fellow having served suc-
cessive terms as a Ramsey Fellow at the National Air
and Space Museum in 1998 and 1999. Mr. Wildenberg
is the recipient of a number of awards recognizing his
scholarship. These include the Surface Navy Associa-
tion Literary Award, an award from the Air Force His-
torical Foundation for the best article in Air Power
History in 2009,  and the John Laymen Award. He is
currently working on a biography of Charles Stark
Draper.

Schematic drawing of reconnaissance satellite described in Project Feed Back report.



system needed for placing a satellite in a 300-mile orbit
using an inertially referenced, computer-controlled sec-
ond-stage thruster fired at apogee. The control system
they proposed was based on a three-gyro, single ac-
celerometer inertial measurement unit for a satellite stage
ascent guidance transition control system. The space-
craft’s ascent attitude control system would use reaction
wheels or gas jets for roll, pitch, and yaw to enable correct
control and reorientation while coasting, for accurately
adding vernier velocity to achieve orbit, and to initiate
Earth-pointing gravity gradient on-orbit stabilization. Roll
jets would be used during thrusting while the gimbaled
engine controlled pitch and yaw.10

Covington produced a complimentary study on an on-
orbit control system that used passive on-orbit gravity sta-
bilization using solar panels to recharge batteries that
provided electrical power to run rate gyros and flywheels
to provide inertial stability. This method was practical for
a high-altitude reconnaissance mission that was free from
the disturbing torques of atmospheric drag.11

The control concepts developed by Herther, Malcom-
son, and Covinginton during their internships at Doc’s In-
strumentation Lab would eventually become the
foundation for the ascent guidance and three-axis passive
gravity gradient on–orbit stabilization used on the Lock-
heed Agena spacecraft that carried CORONA’s photo-

graphic capsule. The WS-117L program, under which this
work was originally funded, came under critical scrutiny
after the Soviet Union surprised the world by lunching
Sputnick into orbit. This shocked the U. S. military be-
cause it indicated that the Soviet Union made greater ad-
vances in booster technology than previously thought. This
made “people in high places think seriously about satellite
reconnaissance” that was needed assess the ballistic mis-
sile threat now posed by the Soviet Union.12 As Dawyne
Day and his co-editors wrote in Eye in the Sky: The Story
of the CORONA Spy Satellites: “There was a sense of ex-
traordinary urgency in getting good pictures of the entire
USSR; a satellite reconnaissance system was the obvious
way to do so.”

Although the Air Force was working on such a system,
The President’s Board of Consultants on Foreign Inele-
gance Activities, which was asked to review the program,
was skeptical that the WS-117L could provide the needed
capability: its 100-foot resolution was to crude to provide
strategic intelligence, the program was running late, and
it was encountering technical difficulties.13 Instead of con-
tinuing with the Air Force program, President Dwight D.
Eisenhower directed the Central Intelligence Agency
(CIA) to develop a satellite reconnaissance system capable
of achieving a resolution of twenty-five feet or better
within one year. Elements of the WS-117L program that
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Exploded view of CORONA spacecraft. (Photo courtesy of National Reconnaissance Office.)



promised early capability were transferred to the new pro-
gram that was run under the auspices of the CIA and the
newly established Advanced Projects Agency within the
Department of Defense. The former would be responsible
for the satellite reconnaissance effort, the latter for the
boosters and upper stage spacecraft. 

A program office was soon established in Los Angeles
staffed with five Air Force officers commanded by Col. Lee
Battle. It was supported by a small group of CIA officers
in Washington directed by the CIA’s Richard Bissell. The
program group decided to use the Thor IRBM as the first
stage of a rocket combination to place CORONA in Earth
orbit. Thor had been flying successfully since 1957 and
was further along in development than Atlas. An addi-
tional rocket stage was needed to lift CORONA into orbit.
Lockheed’s Agena upper-stage was the logical choice. It
had been in development for two years, but had not yet
flown. It was five feet in diameter and used a 16,000-
pound engine the burned hyperbolic propellants. 

When it came time for Lockheed to select a contractor
for the Agena guidance and control system, the Instru-
mentation Lab had to contend with a competing proposal
from North American Aviation’s Autonetics Division that
had already won the guidance package for the Minuteman
missile. But Doc’s reputation and the availability of Dr. Joe
DeLisle as project engineer—he had been largely respon-

sible for the success of SINS—gave the advantage to the
Instrumentation Laboratory.14 DeLisle proposed that the
Lab could save money by scaling down the weight and per-
formance of the IMU from the Sperry SINS system to
meet the needs of the Agena/Corona system. This ap-
proach would require only a small engineering staff.
DeLisle’s expertise and low-cost development approach
was very attractive to the cash strapped Air Force project
office, which awarded a sole-source contract for the space-
craft design and on-orbit control to the Instrumentation
Lab. The contract required building the first few systems.
To save money, the Instrumentation Laboratory was au-
thorized to issued progress reports in lieu of the more for-
mal written reports that were usually required for such
projects. The only documentation provided during the proj-
ect were the MIT master’s theses, briefing aids, engineer-
ing drawings, and manufacturing data. By then Jack
Herther was working for the Itek Corporation that had
been tasked with modifying the company’s Hi-AC balloon
camera for space use on Corona.15

After graduating from MIT in 1955, he was assigned
to the WS-117L program office where he oversaw the work
being done on guidance and control and on-orbit stabiliza-
tion systems. In May 1957, he was asked to brief Secretary
of the Air Force Donald Quarles and his staff on the
progress being made on the guidance and control system
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Inboard profile of the CORONA J-1 model camera system, which had a second panoramic camera and a second recovery capsule added.



for the SAMOS sky satellite.16 To back him up, particularly
on the subject of passive gravity stabilization, Herther
asked Doc to accompany him, which he did. To explain the
physical principles involved in gravity stabilization, Doc
brought along a prop prepared by the Instrumentation
Lab. As Coolbaugh observed during his own experiences
with attempting to obtain funds and reviewing industry
proposals, good props were “very effective, important, and
influential tools for understanding new physical principles
and for convincing an audience of . . . the value of a proj-
ect.”17

The “prop” consisted of a dumbbell mounted on a ro-
tating arm. The dumbbell was mounted slightly offset on
a jeweled pivot so that when rotated horizontally on the
arm it tended to line up radically and oscillate, explaining
the need for a rate damping system. It illustrated the prin-
ciple that when the center of gravity and the center of
mass do not coincide, a restoring torque is created which
would be similar to the vertical restoring torque on a satel-
lite, as in the case of the Agena while in orbit. Herther
pointed out the moon as example of how the gradient prin-
ciple works, because the moon’s face always points to the
earth. Thus, the active flywheel damping concept on
Agena, Herter explained, would settle quickly (compared
to the moon) within a few orbits, if no other significant dis-

turbing torques were present.[emphasis added] 
Herther gave several other high-level briefings on the

guidance system for WS-117 before deciding to leave the
Air Force in order to pursue a Ph D. degree from MIT. He
planned to start in the fall and had obtained approval to
leave the Air Force, but his orders were rescinded until Oc-
tober when he was unexpectedly offered an early release
from his three-year tour of duty contract.18

After he was discharged in December, Herther went
to see Richard S. Leghorn, President of Itek, a newly
formed company dedicated to information technology and
space reconnaissance. Colonel Leghorn had established
Itek after leaving the Air Force, where he had serviced as
Chief of Intelligence and Reconnaissance Systems Devel-
opment at the Pentagon before leaving the Air Force to es-
tablish Itek in September 1957. He first learned of the
importance of Herther’s work on systems for stabilizing
the Agena spacecraft during a visit to Draper to discuss
one of Herther’s staff briefings. Leghorn realized that
Herther’s approach to stablization was the key to success-
fully adapting the balloon camera that Itek was develop-
ing for CORONA.19 When he returned to Itek
headquarters, Leghorn discussed Herther’s work with Dr.
Ducan Macdonald, one of the company’s co-founders. Both
men immediately decided to offer Herther a job.20 Jack
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Launch of Discoverer 14 satellite (CORONA mission 9009), August 18, 1960 on a Thor booster, Vandenberg Air Force Base, California.  This mission
was the first to successfully recover image intelligence from space.  (USAF photo.)



Herther accepted their offer becoming Itek’s first em-
ployee. 

Herther reported for work on December 16, 1958, and
immediately began designing a three-axis stabilization
system for Itek’s Hi-AC camera. It was only then that he
learned of the CIA’s secret reconnaissance satellite project
and the integral camera-vehicle concept for recovering the
space craft’s camera and film. Herther realized the to re-
duce drag on the Agena, which would be inserted at a
much lower altitude than SAMOS, it would have to be
flown horizontally. This orientation would have an inher-
ently smaller aerodynamic torques than the vertical nose-
down three-axis vehicle orientation employed for SAMOS.
Unlike the passive payloads on the WS-117L’s programs,
the larger torques produced by the Hi-AC oscillating
panoramic scanning camera would require an active con-
trol system to maintain on-orbit stabilization.

Because of his MIT thesis and his previous work on
the Agena spacecraft stabilization, Herther was able to
come up with a suitable control system for CORONA. He
accomplished this by placing Itek’s cross-track oscillating
panoramic camera into an Agena space craft that would
fly horizontally, using the three-axis gyro stabilization sys-
tem Instrumentation Lab was developing for Agena based
on his thesis. To maintain horizontal stabilization, which
was essential high-resolution photography at that alti-

tude, he added a horizon sensor to correct for any gyro
drift. The gas jets that were already a part of Agena’s as-
cent guidance system would be used to provide active con-
trol without adding the additional weight penalty of the
passive stabilization system planned for SAMOS, which
would operate for months, as opposed to Corona’s of only
a few days.* This approach provided three-axis Earth-
viewing stabilization based on the horizontal sensor’s up-
dating of Agena’s ascent inertial control system.21 Any
motions imparted to the spacecraft by internal equipment,
such as the moving camera, could be automatically sensed
and damped out with the gas jets. The vehicle would move
so little that there would be minimal blurring of the im-
ages. 

After Itek was awarded the contract for the camera in
the spring of 1959, Herther traveled to Lockheed’s “Skunk
Works” with Walter Levison, head of Itek camera develop-
ment, to meet with representatives of Lockheed and its
subcontractors: GE, responsible for the recovery capsule,
and Fairchild, in charge of fabricating Itek’s camera de-
sign. Herther, who took on the role of system integration
engineer, understood that the Agena’s active stabilization
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Artist’s concept showing the sequence of events for recovery of film from CORONA capsule.  (Photo courtesy of National Reconnaissance Office.)

*If the mission ran longer than this, there would not be
enough fuel to maintain attitude control.



system would only work if the camera design did not cause
the spacecraft’s attitude disturbances to blur the excellent
static lens film resolution of the Hi-AC camera. He worried
that the inertial forces that that the moving camera parts
and film supply spools would impose on the spacecraft. 

To make sure that this was not a problem, he spent
fifty thousand bucks of CIA’s black budget to purchase a
Pace Analog Computer. As he later explained, “I just or-
dered it. And I hired two engineers and a technician to run
the dam thing. And we setup a very elaborate analog sim-
ulation of the Agena vehicle and our reaction to it at full
and empty film spool conditions in order to verify the ex-
tremely small rates did not cause image smear during ex-
posure.”22 By running the simulation, Herther discovered
that the first CORONA design created more movement of
the spacecraft than the active gas stabilization system
could cope with. “We had to whack down the inertia of the
reciprocating scan arm.” They also added several systems
to reduce the effects of the various moving parts of the
camera. 

The three-axis control system Herther proposed im-
plemented by the Instrumentation Laboratory, which had
been contracted by Lockheed to design Agena’s guidance
system. It had had a 3-aixs IMU for ascent guidance that
used a pitch/yaw gimbaled engine to maintain the ascent

trajectory plane with gas jets for vehicle roll control. On
orbit, three-axis stabilization for horizontal flight, kept the
camera axis pointed earthward for image motion compen-
sation while minimizing blur from pitch, roll and yaw
using the pitch and roll gyros updated continuously using
infrared horizon sensors for determining the vertical to
less than 0.1 degree accuracy.23

Herther’s work in three-axis control was considered
routine at the time, but in hindsight and with the declas-
sification of national security records, it became clear that
he played a significant role in the success of the United
States efforts to development highly specialized satellite
reconnaissance systems development of U.S. spacecraft
control. A role that he would not have undertaken, had it
not been for the experience and knowledge gained during
his training at the Instrumentation Laboratory. As
Herther and Coolbaugh wrote in their definitive paper on
the genesis of three-axis control and stabilization, “The
three-axis satellite stabilization, which allowed CO-
RONA’s Itek cameras to capture 400 miles of high-resolu-
tion photos, played a crucial role in the geopolitical
stability and maintaining a balance of power during the
Cold War because arms control treaties could now be ver-
ified.”24 During the operational life of CORONA which
lasted from 1960 to 1972, over one hundred and forty suc-
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The film return capsule from DISCOVER 13 (CORONA).  This capsule was the first object to return to earth from space.  It carried no film, but was in-
strumented to record diagnostic payload data for later analysis.  (Photo courtesy of National Reconnaissance Office.)
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NOTES

cessful missions were flown that delivered over 2.1 million
feet of film to U.S. intelligence agencies.25 This imagery

gave American leaders unprecedented insights into criti-
cal national treats, particularly from the Soviet Union.  �

The Thor-Agena launched many of the early CORONA satellites.
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Bombing the Romanian
Rail Network

Luke Truxal

C oordinating an air offensive against a common foe is no easy task for countries that distrust one another. The
current air offensive in Syria against the Islamic State by the Russian Federation and the United States has
shown the difficulties that can arise in such a campaign. Yet, that does not always have to be the case. In April

1944, the United States and the precursor to the Russian Federation, the Soviet Union, coordinated a successful com-
bined arms offensive against Romania. The air campaign against the Romanian infrastructure served two purposes.
First, the Americans wanted to aid the Russian ground offensive by destabilizing Romania and limiting the ability of
the Axis to supply their frontline troops engaged with the Red Army. The second objective was to prevent Romania from
exporting oil through attacks on both rail lines and mining of the Danube River. Although attacking the Romanian in-
frastructure did not yield the immediate results that the campaign sought in April 1944, the long term impact of the
raids devastated the country, laid the groundwork for a successful invasion of Romania, and prevented the country from
exporting its oil to Germany.

On April 8, 1944, the Second Ukrainian Front, under the command of Field Marshal Ivan Konev, moved into action
advancing towards Iasi, Romania. Russian forces ran into a strong defensive position held by the Romanian Fourth
Army, under the command of General Mikhail Racovita, and the German Eighth Army, under the command of Field
Marshal Otto Wöehler. After the Russians initially gained ground at Tirgu Frumos, they were soon repelled by a German
counter-attack. 1 Konev tried to resume his offensive with an attack on Podu Iloaie, but his forces were once again de-
feated by a staunch German defense.2 At this point Konev ordered his left wing forward towards the city of Kishinev to
seize the city defended by the reconstituted German Sixth Army under the command of, Field Marshal Karl-Adolf
Hollidt. The fighting around Kishinev, much like the fighting around Iasi, began with limited Soviet success but was ul-
timately repulsed by well-coordinated German counter-attacks.3 Despite the initial setbacks, the Iasi-Kishinev Offensive
created an opening for the Americans to provide more direct aid to the Red Army on the Eastern Front.

American attacks against the Romanian infrastructure began before any attempt had been made to coordinate their
offensive with the Red Army. On April 5, 1944, American strategic bombers of the Fifteenth Air Force struck the Ploesti
marshalling yards that serviced key lines into Moldova. The field order itself stated: “The Ploesti [Marshaling Yard] is
key point in rail lines to Moldova. Current tactical situation on Russian Front makes this target an important and active
communications center for the Germany Army.”4After that attack and the Russian offensive into Romania, it soon became
apparent to the Americans that an opportunity had presented itself to coordinate their strategic offensive with the Russian
ground effort to destabilize Romania economically and prevent the flow of Romanian oil to Germany. 

The bombing aftermath in Bucharest’s railroad station in 1944.



The first discussion about the possibility of waging a
joint ground and air offensive against Romania's trans-
portation network began on April 8, 1944. The Americans
wanted to exploit the Red Army’s invasion of Romania. In
a letter to the commander of the United States Strategic
Air Forces in Europe, Lieutenant General Carl Spaatz, the
commander the of the United States Army Air Forces,
General Henry Arnold, stated that the Russians had been
pleased with previous air attacks against Romania. Arnold
wanted Spaatz to pass onto the Russians that the Ameri-
cans were making every effort to attack transportation
and communications targets in the Balkans when the Fif-
teenth Air Force was not able to attack targets associated
with the Combined Bomber Offensive.5 Three days later
the British Air Ministry sent a message to the American

African Headquarters in Algiers detailing the possibilities
of attacking civilian transportation targets as a precursor
to an invasion of Romania by the Red Army. It noted: “[the]
Russian advance in Roumania created [a] chaotic move-
ment south-westwards. This must seriously impede move-
ments of Roumanian troops and of German supplies by
rail and road.”6 The document further stated that attacks
against Romanian rail centers at Bucharest and Ploesti
should receive the highest priority to further impede the
movement of Axis forces in the area.7

That same day the United States Chief of Staff, Gen-
eral George C. Marshall, wired a message to the United
States Army representative in Moscow, Major General
John Deane. Marshall wrote, “We would like you to inquire
of the appropriate Russian officials whether or not they
would care to indicate where and when they did not desire
activity by U. S. Strategic Air Forces.”8 The commander of
the Mediterranean Allied Air Forces, Lieutenant General
Ira Eaker, wrote to the commander of the Fifteenth Air
Force, Major General Nathan Twining, that Arnold had
been pleased with his attacks on the Romanian infrastruc-
ture. According to Eaker, Arnold stated that “it [is] of the
utmost importance that these attacks be continued to at-
tempt complete interruption of rail traffic even to extent
of favoring these targets over Pointblank.”9 Sensing a
weakened Romanian state, the Americans sought out the
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The results of the bombing of the Bucharest marshalling yards on April 4, 1944.



cooperation of the Soviet forces to wage their air war
against the Romanian infrastructure.

The initial proposal to coordinate the Anglo-American
bombing offensive with the Soviet invasion of Romania
was to exchange liaison officers with both the Second
Ukrainian Front and the Allied air forces based in Italy.
This provided a direct line between Soviet ground com-
manders and Anglo-American air commanders. British
General Henry Maitland Wilson, Supreme Allied Com-
mander Mediterranean, was the first to put forth the idea.
He proposed that an “Allied Air Liaison Officer” be at-
tached to Konev’s staff.10 Deane outlined how the system
would work. He recalled in his memoirs, “The American
concept was simple. We wanted an exchange of liaison of-
ficers between American and Russian field headquarters.
We proposed that the Red Air Force send a few officers and
enlisted men to General Spaatz’s headquarters in England
and a similar group to General Eaker’s headquarters in
Italy.”11 The Anglo-American officers preferred a direct line
to the Soviet field commanders.

However, the Soviet Union did not want to give the
western Allies direct access to their front line command-
ers. Deane relayed the Soviet response on April 20, 1944.
He said that General Aleksei Antonov, Deputy Chief of
Staff of the Soviet Armed Forces, made it clear that any
such coordination had to be done through Moscow.

Antonov went on to say that his boss Field Marshal Alek-
sandr Vasilievsky, Chief of Staff of the Soviet Armed
Forces, did not believe that the Soviet forces advancing
into Romania needed an air liaison officer.12 The American
agents meeting with the Soviets indicated that the Soviet
leadership would not accept any direct contact between
the western Allies and the Soviet southern front. All com-
munication about strategic attacks against Romania
needed to be conducted through the normal channels in
Moscow.13

This created a frustratingly slow process when it came
to coordinating air attacks with Soviet forces. Deane re-
marked years later, “Like most reasons given by the Rus-
sians when refusing to meet foreign requests, this one was
absurd. The Russians had no strategic air force with which
to conduct strategic operations.”14 According to Deane,
without the liaison officers, coordination passed from
Spaatz to Deane. Afterwards Deane scheduled a meeting
with his counterpart Major General N.V. Slavin. Slavin
then sought approval of the air attacks from his superior
Antonov, who communicated with the field commanders
to determine if the American missions interfered with
their operations. Then he relayed everything backwards
through the same chain. Obviously, this was not the ideal
means of coordinating air missions with the Red Army. In
fact, Deane commented on the lag in time. He wrote that
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the system forced Spaatz to sometimes either abandon an
air attack because of the wait or go forward with one risk-
ing the consequences of striking Soviet forces. 15 While
deeply flawed, the system did allow for the Soviets and
Americans to coordinate a bombing campaign in Roma-
nia.

On April 24, 1944, Mediterranean Allied Air Forces
[MAAF] developed an operational plan that examined the
best possible means of attacking the Romanian rail net-
work to aid the Soviet advance during the Iasi-Kishiniv
Offensive. The MAAF anticipated two possible avenues of
attack by the Second Ukrainian Front. Either a drive from
Iasi through Barlad to Bucharest or an attack on the
Lwow-Preszensl-Tartar Gap into central Hungary. 16 The
plan analyzed the potential effects that a strategic bomb-
ing campaign targeting the infrastructure might have. The
MAAF considered the railroads to be of the highest prior-
ity to the strategic situation in Romania. “Since the enemy
must keep them [the railroads] functioning to maintain
his armies and since their destruction or damage leads to
the dislocation of internal distribution of food, fuel, and
other essentials for the civilian population and therefore
to the political unrest.”17 The study also concluded that
without the use of the railroads, the only source of trans-
portation left available to the Romanians was the Danube
River. The MAAF believed that increased shipping on the

Danube was not sufficient to offset the loss of the railroads
in and out of the country. According to the MAAF docu-
ment, “The Danube does not afford a satisfactory alterna-
tive for the shipment of military supplies.”18 The
Americans believed that by destroying the transportation
network in Romania they could both destabilize the coun-
try economically and create a general panic that the Ro-
manian military might have to police along with fighting
the Soviet advance. 

The study also laid out the four results that could be
expected from a bombing campaign against the Romanian
rail network. First, an attack against the transportation
network provided direct aid to the Soviets in the form of
air interdiction. Next, the bombing would have a signifi-
cant impact on a political level in Romania that might pos-
sibly lead to the defection of either Romania, Bulgaria, or
both. Third, attacks against the rail networks hindered
the ability of the Germans and their allies to effectively
withdraw from Romania, trapping Axis forces inside the
country. Finally, the destruction of the rail networks would
likely prevent Germany from supplying its troops along
the Romanian frontier.19 In short, the Romanian railroads
were too valuable of a strategic target to pass up.

The Romanian rail network was already susceptible
to attacks from the air. According to a United States Army
study on Romanian anti-guerilla operations during World
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War II, the Romanian infrastructure was not as fully de-
veloped as other European nations during this time. The
report indicated that the terrain in the Balkans had been
a major factor that had retarded the growth of railroads
in the Balkans. It stated, “The rugged terrain of the
Balkans proper has been a heavy handicap to the devel-
opment of an adequate transportation and communication
net, and the frequent wars and changes in the political
frontiers within the area have made the extension and im-
provement of facilities even more difficult.”20 According to
the report, “Such rail construction as could be compared
favorably to that of western Europe in 1941 was restricted
to the international lines connecting the capital cities and
some lines in the lowland regions in the north.”21 Using
the road network to compensate for the loss of the rail-
roads was not an ideal option. According to the study,
“there were few hard-surface highways aside from those
paralleling the main railroads. The terrain made neces-
sary numerous serpentines and bridges, and detours were
often difficult or impossible. On the whole, road repair was
very deficient.”22 A third but equally poor alternative was
to use the Danube River to ship goods to Germany, but the
advance of the Red Army meant that the Red Air Force
and Red Army could carry out attacks against shipping
along the river. Any air strikes against the Romanian in-
frastructure would seriously hinder Romania's economy

and its  defensive network. A massive bombing campaign
designed to destroy the Romanian infrastructure over the
course of several months would be catastrophic.

The attacks against the Romanian rail lines were dev-
astating. According to a report compiled by the Romanian
General Staff on behalf of the United States Office of
Strategic Services after the war, the air attacks against
the Romanian rail network and supply lines from April 4
to August 18, 1944, crippled the ability of the Romanians
to move troops and equipment throughout the country.
During this period the Americans destroyed 157 locomo-
tives, 619 passenger cars, 3,010 cars carrying goods, 1,525
tanker cars, and 10 auto motors.23 By April 25, 1944,
Spaatz received word that the Soviets had mined the parts
of the Danube River that they had access to in Romania.
The report from Moscow stated, “Our mining of the
Danube is causing the Germans the greatest concern. It
has stopped all through traffic, thereby increasing the
strain on the railways.”24 The Soviets relayed that they
considered the Romanian rail network to be a top priority
for the American bombing campaign and attacks against
the Hungarian transportation network to be of secondary
impor tance.25 The significance of the Soviet mining oper-
ations combined with the attacks on Romanian rail cannot
be understated. This put greater pressure on the Roman-
ian highways and roads. Evidence of this can be seen in a
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post war study by the United States Army Air Forces. One
aspect of the study analyzed the combined mining and
bombing campaign against the Romanian transportation
network. In January 1944, the Schenker and Company,
which handled all Romanian exports at the time, shipped
125,824 tank cars of oil to Germany. The company also
shipped 112,529 barges full of oil along the Danube to Ger-
many. During the same month, 53 percent of Romanian
exports were shipped via rail and 47 percent were sent by
ship.26 By April 1944, Romanian exports had declined
drastically. Rail shipments dropped to 37,616 tank cars
and shipping along the Danube had dropped to 86,682.
Not only does this indicate an overall drop in oil exports
from Romania, but it also demonstrates that attacks
against the rail network were highly successful. By the
end of April 1944, seventy percent of oil exports from Ro-
mania were being shipped via the Danube River.27

German forces defending Romania soon started to feel
the impact of the air campaign. According to an American
post war study of the Romanian infrastructure, the high-
ways in the Carpathian Mountains lacked a maintenance
service. Furthermore, many of the bridges in the region
were wooden, forcing armored vehicles to seek alternative
routes to the front. Moreover, the rail network in the area
did not have the capability to keep the German-Romanian
forces adequately supplied. The daily average rail capacity

was twelve trains a day. The Romanians tried to offset this
by using logging railroads, which could only move troops
and supplies on a small scale.28 The bombing campaign
compounded these supply problems. In a meeting with
Adolf Hitler, Field Marshal Kurt Zeitzler, Chief of the
Oberkommando des Heeres [OKH], and Lieutenant Gen-
eral Herbert Büchs, a staff officer assigned to advise Hitler
on operations, lamented on the problems plaguing the Ro-
manian campaign. They noted that the transport capacity
suffered from aerial bombardment. Instead of using the
railways, they discussed using more motorized vehicles to
offset the damage to the rail network. Zeitzler even went
as far as to grumble about Romanian complaints about
the “railway-related thing.”29

The bombing also created a diplomatic rift between
Germany and Romania. On August 5, during a meeting
between Hitler and Romanian Field Marshal Ion An-
tonescu, Antonescu asked Hitler two key questions regard-
ing the military situation in Romania dating back to April
1944. First he wanted to know whether or not the Ger-
mans would commit to defending the Romanian border in
greater strength.30 More importantly, Antonescu had be-
come concerned about the air attacks on the Romanian
rail network. He asked Hitler how he should be expected
to continuously endure the air strikes carried out by the
United States Fifteenth Air Force. He told Hitler, “We have
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the bombing was both a blend of strategic bombing and
diplomatic intimidation. 

The combined strategic effects of destroying the trans-
portation network were soon noticed by the Allies. The oil
refineries themselves did not necessarily need to be de-
stroyed if Romania was unable to export its oil via the
Danube or the railways. On May 3, Portal sent a message
to Deputy Chief of the Air Staff, Air Marshal Norman Bot-
tomley, informing him that the Americans needed to make
the Romanian oil refineries a secondary objective while fo-
cusing on rail network. He wrote, “The only reason for not
adding oil installations at Ploesti to [the] list of bombing
targets in south eastern Europe was that other targets
(e.g. Balkans capitals and communications) have for
strategical reasons been more profitable…I have no desire
to fetter choice of targets which may be desirable for tac-
tical reasons and I entirely agree that Spaatz should be
free to combine attacks on the oil refineries with attacks
on communications at Ploesti.39 On May 9, the Soviets in-
dicated that the attacks against the Romanian rail net-
work had affected Axis transportation. They reported that
the “Danube was open again to restricted traffic at the end
of April. Mining of the Danube remains of great impor-
tance. As an ancillary to mining, attacks on Giugiu would
be more profitable than on Turnu Severin. Through the
former passes almost all of the increasing quantities of oil
which the enemy is now sending westward by the Danube
as a result of rail difficulties.”40 It had become clear to all
parties that Romania’s weak infrastructure represented
its Achilles heel. 

As Konev’s initial offensive into Romania wound
down, the Soviets gave Deane mixed signals regarding
target priority during the Romanian air offensive.  On
May 10, Deane relayed to Spaatz that the Soviets
wanted the Americans to continue their air attacks
against Bucharest, Budapest, Sofia, and Ploesti. The So-
viets told Deane that due to the stabilization of the Ro-
manian front, they would be more amenable at that
moment to the resumption of attacks on the Ploesti oil
facilities.41 The Soviets changed their tune only six days
later. On May 16, the Soviets emphasized that while
they were open to the Americans resuming their bomb-
ing offensive against Romanian oil, they believed that
the Americans needed to amplify their attacks against
the infrastructure.  According to Deane, the Soviets
stated that the “Germans [were] showing increasing re-
liance on [the] Danube as a result [of the] dislocation of
the railways. This emphasizes [the] importance of con-
tinued mining operations [of] that river.”42 The mixed
messages reflect a transitional point in the war. Both the
western Allies and the Soviets had become focused on
their next major offensives in 1944. The western Allies
were in the midst of making the final preparations for
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concluded that if Germany does not give us the possibility
to defend ourselves, Romania cannot keep up this position
infinitely, because it would [lead] to her total catastro-
phe.”31 The air attacks forced a rift to widen between the
Romanian and German governments.

On April 20, Deane communicated to the Allies that
the Soviets had been pleased with the air attacks against
Romania. He also pointed out that the Soviet General
Staff wanted the Allies to also continue their attacks
against Bucharest, Ploesti, Sofia, and additional targets
in Bulgaria.32While Deane reemphasized to the Combined
Chiefs of Staff  that Antonov believed that the Soviet
southern armies did not need to create a liaison officer to
work directly with the Americans and their British coun-
terparts, he did state that the Soviets were amenable to
establishing a bomb line to divide zones of operations be-
tween the Anglo-American air forces and the Red Air
Force.33 On April 22, Arnold and the Americans agreed
with the Soviets on establishing a liaison office in Moscow
as a compromise between the two sides to coordinate their
air efforts. They also agreed to establish a bomb line be-
tween themselves and the Red Air Force.34 The bomb line
extended from Budapest to Bucharest and on down south
to Ploesti. All areas on this line and to the west fell under
the American zone of bombing. The Soviet line extended
to their front lines and as far south as Constanza.35 Ac-
cording to Deane’s memoirs, this did not come without in-
tense negotiations with the Soviets. He wrote, “In
desperation, I suggested that we establish a bomb line re-
stricting British and American operations to the west and
Russian operations to the east. This proposal was accepted
by Antonov, and a line through Consta, Bucharest, Ploesti,
and Budapest was agreed upon.”36 This now gave the
Americans a clear zone of operations to carry out air op-
erations.

While securing an agreement with the Soviets on the
bomb line, the British and Americans began to consider
extending their attacks to Bulgarian rail lines. On April
21, Arnold sent a message to the Royal Air Force’s Chief
of the Air Staff, Air Chief Marshal Charles Portal, and
Spaatz proposing that the Allies extend their air attacks
against key infrastructure targets to Bulgaria. Arnold
wanted to target the rail lines connecting Bulgaria to
Turkey, a neutral power. Arnold believed that by attacking
this particular rail line the Allies could further isolate Bul-
garia and Romania. He wrote, “For morale effect it would
be desirable that communication interruption be affected
on Bulgar Territory near the Turk frontier.”37 Arnold be-
lieved that the attacks might have the added effect of en-
couraging the Turkish government to abandon its trade
with the Axis. “The Ambassador [Laurence Steinhardt]
feels Turks ready to accede to our requests on shipments
if they can do so and save face.”38 Arnold’s intent to extend

German forces defending Romania
soon started to feel the impact of the
air campaign

The combined strategic effects of de-
stroying the transportation network
were soon noticed by the Allies
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NOTES

the June 6, 1944, Operation Overlord, the invasion of
mainland Europe. This included an intensification of air
operations in France. The Soviets too had become preoc-
cupied with preparing for their June 22, 1944, large
scale offensive against the Axis, codenamed Operation
Bagration. Romania at this point in the war, had become
a valuable secondary battlefield.

The April 1944, air offensive against the Romanian
rail network offers a unique case study into the effective-
ness of Soviet and American collaboration. Both the Amer-
icans and the Soviets found a way to harmonize a strategic

bombing offensive with the land invasion of Romania dur-
ing the First Iasi-Kishinev Offensive. The strategic attacks
against Romania were designed to destabilize the country,
isolate Romania economically, and finally use the attacks
against Romanian rail to prevent oil shipments from
reaching Germany. While the bombing campaign may not
have resulted in the fall of Romania in April 1944, the at-
tacks laid the ground work for future air strikes and the
more successful Second Iasi-Kishinev Offensive on August
20, 1944 that resulted in the capitulation of Romania
shortly thereafter. �
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The Russian Air Force Versus the Luftwaffe: 
A Western European View

A. D. Harvey

D uring the mid-1930s Soviet Russia had the most powerful military aviation in the world, in terms of both numbers
and technical excellence. The Tupolev TB-3, first flown in 1930, was the world’s first monoplane four-engined
bomber and the only one as yet in series production; the Polikarpov I-16 was the world’s first monoplane fighter

to have a retractable undercarriage.
The main weaknesses of the Soviet aero industry were in engine development (reliance being mainly on copying

and improving German, French and American designs) and in production standards, but these factors only really became
significant when a new generation of fighter planes was brought into production on the eve of the German invasion of
Russia in 1941. The AM-35 motor fitted in the MiG-3, based on the German BMW VI of 1926, was a massive 46.6 litres
compared to the 27 litres of the equally powerful Rolls Royce Merlin fitted in the Royal Air Force’s Spitfire, which may
have been a factor in this type being a distinctive-looking but not very manageable aeroplane; and the shoddy finish on
the LaGG-3 fighter reduced speed by at least ten per cent and rate of climb by fifty per cent.1

Perhaps more important were failures in the field of doctrine of employment. It was one thing to have a huge air
force, another thing to know how to use it in a war. The Soviet air service (Voenno-Vozdushniye Sily or VVS) suffered
from Stalin’s purge of his military high command from 1937 onward no less than the army. Jakov Alksnis, the VVS’s
Chief of General Staff, an advocate of the use of long-range strategic bombers, was amongst the first to be executed.
Though Alksnis bequeathed to his successors the TB-7 (later redesignated the Pe-8), a four-engined bomber greatly su-
perior in performance to the TB-3, Stalin showed no interest in furthering its development and the two men principally
responsible for its design, Vladimir Petlyakov and Andrei Tupolev, were detained in a NKVD (secret police) establish-
ment, Central Design Bureau 29, till 1940 and 1941 respectively.2 After the Nazi-Soviet pact of August 1939 Stalin be-
came convinced that there was no likelihood for years to come of Russia finding itself at war with Germany, and as
Germany was the only enemy powerful enough to justify investment in a long-distance bomber fleet there was simply
no requirement for a modern four-engined bomber.

One of the sequels to the Nazi-Soviet pact was the Soviet attack on Finland in November 1939, which both in the
VVS and in the Red Army as a whole showed up the limitations of the commanders who had been promoted to replace
those whom Stalin had purged. Air raids on Helsinki on November 1, 1939, the first day of the war, killed nearly a
hundred civilians but had no strategic purpose beyond announcing the commencement of hostilities; thereafter the
Finnish capital was generally left alone. Encounters between the VVS and the much smaller Finnish Air Force were
relatively infrequent, partly because of the terrible weather conditions, and the lesson that bombers penetrating enemy

A Tupelov TB-3.



air space required a fighter escort, which the Japanese
for example had learnt in China, failed to register with
the Russians even after a Finnish pilot, Jorma Sarvanto,
single-handedly shot down six of a formation of seven DB-
3F twin-engined bombers on January 6, 1940.3 In fact the
VVS seems to have learnt nothing at all from the war
with Finland.

When Hitler attacked the Soviet Union on June 22,
1941, the VVS was not merely not ready for action, it was
not in a state to be brought to readiness even if given suf-
ficient notice. Forty-three per cent of aviation officers had
served less than six months; ninety-one per cent of forma-
tion commanders had held their posts for less than six
months. Fewer than a quarter of the VVS’s fighters were
modern MiG-3s and LaGG-3s; more than a quarter of the
remainder were biplanes, even more outmoded than the
by now ageing I-16s which were the most numerous type

in VVS employ. Fighter tactics were outmoded and inef-
fective. On the first day of the Nazi onslaught the VVS lost
336 aircraft in aerial combat to only fifty-nine lost to the
Luftwaffe.4 Even more serious was the loss within a few
hours of 800 aircraft destroyed on the ground in the course
of Luftwaffe bombing raids on sixty-six Soviet airfields.
This incidentally was the first time it ever happened that
one air force achieved a significant victory over another
by pre-emptive air strikes against its air bases; when the
Luftwaffe had attempted this in Poland in September
1939, and in France in May 1940, the results had been dis-
appointing, though such attacks were later a significant
success during the Japanese campaign against British
and American forces in the Far East. Even without the
German attacks on Soviet air bases the superiority of the
Luftwaffe pilots in air-to-air combat and the loss of hun-
dreds of slightly damaged but repairable aircraft that had
to be abandoned on airfields about to be over-run by ad-
vancing German ground troops meant that by the end of
the first week of German invasion the VVS was nearly de-
funct as a combat organization.

Nearly: but not quite. Individual pilots gave a good ac-
count of themselves. Technical inadequacies could be made
up for by fanaticism and blind courage. On a number of oc-
casions Soviet planes downed their opponents by ramming.
(One pilot V.V. Talalikhin, destroyed five planes by this
method between August 7, and October 27, 1941.5) The un-
satisfactory MiG-3 and LaGG-3 and soon the somewhat
more promising Yak-1 began to arrive in greater numbers
from the factories. A little later British and American
fighter planes supplied as Lend-Lease began to reach the
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front line. The Russians tended to be scathing about the
Hawker Hurricane (the main British contribution) but
Boris Safonov, the leading air ace of the Soviet navy,
achieved at least half of his thirty aerial victories in an
American-built Curtiss P–40E.6 Later the Bell P–39 (con-
sidered by the United States Army Air Force as a poor per-
former in air combat) came to be rated by Russian pilots
as amongst the best fighter planes available to them, and
was the plane in which four out of the seven highest-scor-
ing Soviet fighter aces achieved most of their victories. But
Lend-Lease supplies represented in total only one-eighth
of the aircraft supplied to the VVS. The LaGG-3 was trans-
formed by being fitted with a better engine (being redesig-
nated the La-5) and the Yak-3, introduced in 1943, was
undoubtedly the finest light-weight fighter plane of any air
force in the Second World War. The Luftwaffe’s superiority
over the VVS with regard to the technical quality of its
equipment lasted only a matter of months.

Similarly the great initial advantage Luftwaffe air
crew had in their superior combat experience was a wast-
ing asset; it was not generally the case, taking the period
1941-1945 as a whole, that the Germans were significantly
more skilful as military pilots than the Russians. In every
air force during the Second World War - in the Royal Air
Force and the U.S. Army Air Force as well as in the Luft-
waffe and the VVS—newly trained personnel were thrown
into combat before they had had time to hone their flying
skills in the way that had been possible for aircrew who
had joined up two or three years before the outbreak of hos-
tilities. If anything Luftwaffe air crew training in wartime
was even more rushed and inadequate than in the VVS.

A misleading impression is given by the phenomenal
scores clocked up by a handful of Luftwaffe fighter pilots
on the Eastern Front. During five days of August 1943,
Erich Hartmann, who eventually accumulated a total of
352 aerial victories, shot down twenty-four Soviet aircraft
in twenty missions; Günther Scheel shot down seventy-
one Soviet aircraft in seventy missions; Wilhelm Batz de-
stroyed 222 Soviet planes in the space of twelve months:
but these figures were partly a function of the sheer num-
ber of Soviet aircraft to be encountered and the long peri-
ods of flying multiple missions on successive days; one
notes too that Manfred von Richthofen with eighty victo-
ries, the highest scoring fighter pilot of the First World
War, served as a fighter pilot for only eighteen months
1916-1918, compared to Hartmann’s thirty months in ac-
tion 1942-1945.7

The greater number of Soviet aircraft, from first to
last a characteristic of the war on the Eastern Front, was
perhaps the most important factor. Some Soviet fighter pi-
lots were very good indeed. Gerd Barkhorn, who was even-
tually credited with shooting down 301 Soviet aircraft,
once had a forty-minute dogfight with a LaGG-3. ‘Sweat
was pouring off me just as though I had stepped out of the
shower,’ he recalled: despite having a faster aircraft he was
simply unable to get a bead on the Russian.8 Six Soviet
aces were credited with shooting down fifty or more Ger-
man aircraft, but any one of them might have had a larger
score if only there had been more German aircraft around.
For example, Aleksandr Konstantinovich Gorovets flew
seventy-three missions between June 1942, and July 5,
1943, encountering German aircraft ten times, shooting
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down two and sharing in the destruction of six others—a
perfectly respectable record. On July 6, 1943, on his sev-
enty-fourth mission, he became separated from his com-
rades in the Vladimirovka-Olkhovatska sector, ran into a
formation of twenty German Junkers Ju 87 dive-bombers
and shot down nine in ten minutes.9 Usually the outnum-
bered Germans were much harder to find.

The fighter aeroplane, of course, was essentially a
short-range defensive weapon. Initially it was only in the
south, against Germany’s Romanian ally, that the VVS
was able to carry the war into enemy territory. From June
23, 1941, onwards small formations of Soviet llyushin Il-4
twin-engined bombers attacked Bucharest, the port of
Constanta and the oil-fields of Ploesti, where they started
major fires on two occasions. The Soviet bombers had no
fighter escort as they were operating beyond the 200-mile
radius of action to which the Polikarpov I-16 was limited
by its fifty-six gallon fuel capacity, and they lost heavily to
German and Romanian fighters scrambled to intercept
them—amongst the Romanian fighters incidentally were
Hawker Hurricanes purchased from Britain on the eve of
the war. The Russians decided to revive a technique tested
in the mid-1930s and on August 1, 1941, Constanta was
bombed by four Polikarpov I-16 fighters, each carrying two
550-lb. bombs, which had been launched from under the
wings of two slow old TB-3s that had flown them from
Odessa. On August 10, and again on August 13, the same
method was used to attack the railway viaduct at Czer-
navoda, which was slightly damaged.10

Meanwhile the Russians had carried out their first air
raids on Berlin. In the small hours of August 8, 1941, at

least three Il-4s of the 1st Mine-Torpedo Regiment of the
Red Banner Baltic Fleet (Kraznozamyonny Baltiki Flot),
flying from bases on Sarema island at the mouth of the
Gulf of Riga, penetrated to the centre of the German cap-
ital, damaging twenty passenger carriages at the Stettiner
Railway Station, wrecking an inoperative margarine fac-
tory and killing six civilians.11 On subsequent nights the
naval flyers were joined by Pe-8 four-engined bombers,
most of which failed to find their target. The Germans
quickly identified the bases being used to attack Berlin:
these were bombed but in any case soon had to be aban-
doned owing to the advance of German ground troops.

When a year later, the Russians decided to resume air
raids on Berlin, the flights were from bases further
south-east, a thousand miles from their target: for the
most part Il-4s were used, making these missions the
longest carried out in the course of the war by twin-en-
gined bombers; they also involved the longest flights ever
made with a full bomb load over an enemy-controlled land
mass. ‘The city deserved all it was going to get,’ wrote a
Soviet pilot who took part in the August 27, 1942, raid on
Berlin. ‘Tomorrow the whole world would know about the
raid. Millions of people suffering untold torments at the
hands of the Nazi butchers would draw a deep breath of
joy. Mothers who had lost their children would bless us as
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avengers and fighters for a just cause.’ In the event twenty
houses in Berlin suffered various degrees of damage as a
result of that raid; no-one was hurt.12 Three nights later
the Russians succeeded at least in achieving a symbolic
victory, managing to destroy a sausage factory: two civil-
ians were killed. A raid on Budapest on September 4, was
only slightly more effective: eight dead, twenty-one in-
jured.13

The Soviet authorities were however aware of the
propaganda impact of the much heavier air raids carried
out by the Royal Air Force from the west: German prison-
ers of war taken at Stalingrad were frequently interro-
gated by the NKVD as to the effect on civilian morale of
the RAFs bombing offensive against German cities. In
April 1943, the Soviets began a programme of attacks on
targets in East Prussia, using both Il-4s and Pe-8s; on oc-
casion some of the latter were loaded with a five tonne
bomb, the largest such weapon so far used in the war,
though the RAF was developing a 12,000-lb bomb that
would come into service the following September. On April
20, 1943, The Times of London reported, ‘the Soviet Air
Force carried out a mass raid on Tilsit. Military and in-
dustrial objectives in the town were subjected to devastat-
ing bombing, which caused many fires. Later the fires
merged and formed one vast conflagration, the glow of
which was observed 100 miles away.’ It wasn’t quite as bad
as that, though bad enough: 104 people were killed that
night in Tilsit, 113 houses were destroyed, 158 seriously
damaged.14 Bearing in mind the much greater efficiency
of German air raid precautions this was a more effective
attack than the most damaging raids on civilian targets
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carried out during the Second World War by the Italians
(112 killed at Tel Aviv, September 9, 1940) and the Japan-
ese (no official figure but about sixty fatalities at Singa-
pore, December 8, 1941), though of course a long way
behind what the British, Americans and the Germans
themselves had achieved. Greatly encouraged the Soviet
authorities announced that they had employed no fewer
than two hundred bombers in an attack on Insterburg
(now Chernayakovsk, Kalingrad Oblast). ‘At the end of the
raid the entire city was in flames.’ reported The Times. In
Insterburg itself the citizenry were not even aware that
an air raid was supposed to have taken place. (The Rus-
sians made up for this by burning down much of the town
after they occupied it in January 1945.) The Soviet Infor-
mation Bureau at this point announced that the mass-pro-
duction of four-engined bombers had begun some months
earlier in ‘a series of newly built aircraft plants in the Ural
Mountains.’ The Luftwaffe were sufficiently concerned to
divert nightfighters from the defence of western Germany;
for a few weeks in April and May 1943; even so re-
doubtable a figure as Heinrich Prinz zu Sayn-Wittgen-
stein, who would be Germany’s top-scoring nightfighter
ace by the time of his death in 1944, was stationed at In-
sterburg. In fact Tilsit and Insterburg were to be the high
points of the Soviet ‘strategic bomber offensive’; all the air-
craft involved in the raids on East Prussia were soon re-
allocated to missions against tactical targets nearer the
front line. The last of the VVS’s long-range spectaculars
was an unsuccessful attack by Ilyushin Il-4s on the bat-
tleship Tirpitz in Tromsø Fjord in northern Norway on the
night of February 10-11, 1944.

In the end fewer than a hundred of the four-engined
Pe-8s were built—some sources state as few as seventy-

nine—as compared to 36,163 Ilyushin Il-2 single-engined
ground attack aircraft. This latter was the commonest
type of plane built by the Russians: in fact more of them
were built than of any other aeroplane type in history: as
many as the Hurricane and the Spitfire put together. It
was the Soviet emphasis on the Il-2 which seemed to jus-
tify the assessment of visiting Royal Air Force officers that
the VVS ‘is essentially a short-range tactical weapon that
has been developed with one aim in view—the support of
the Red Army.’15 In reality it is questionable whether the
Il-2 was any more of a practical war-winning weapon than
the Pe-8.

The Il-2 was slow, sluggish and in its original
single-seater form vulnerable to attack from the rear. The
fitting of a 12.7mm machine gun operated by a gunner
perched on a canvas belt in a makeshift rear cockpit re-
duced losses considerably: amongst those who fell to an
alert Il-2 gunner was Otto Kittel, one of the top four Ger-
man aces with 267 aerial victories at the time of his death
on St Valentine’s Day 1945.16 The main feature of the Il-
2 was that while the rear half of the fuselage was mainly
of wood, the front half consisted of a kind of inch-thick
bath of nickel steel impenetrable by the automatic
weapons of the infantry below. Even so during 1943 Il-2s
were downed at the rate of one per every twenty-six sor-
ties: a total of 12,400 were lost to enemy action. (Another
record).17
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The Il-2’s 1,323-lb bombload was not much more than
half of what could be carried by the much faster Petlyakov
Pe-2 dive-bomber or by the American-built Douglas A–20
supplied through Lend Lease. Normal gun armament was
two 7.62mm machine guns and two 23mm cannon capable
of penetrating 25mm armour at 400 metres; since German
tanks only had such thin armour on horizontal surfaces
and the Il-2, not having dive brakes, could only attack in
the shallowest of dives, this equipment was only really ef-
fective against German transport vehicles. In July 1943,
a variant of the Il-2 with two 37mm Nudelman cannon
made its debut at the Battle of Kursk and the Soviet au-
thorities claimed fantastic results—270 tanks of the Ger-
man 3rd Panzer Division destroyed in two hours, and so
on. In reality the 3rd Panzer Division lost only 9 tanks in
the entire battle.18 The Nudelman-armed Il-2 was phased
out of production soon afterwards: the gun was unreliable
and its bulk and weight—and especially its recoil when
fired—made the plane almost unmanageable.

By the end of the war the Soviet Il-2 ace was Alek-
sandr Nikolayevich Yefimov, who was credited with having
destroyed 126 tanks, 85 aircraft on the ground (plus two
in air combat), thirty railway locomotives, 193 field ar-
tillery guns and forty-three anti-aircraft guns. Seven other
Soviet pilots were credited with having destroyed sixty-
three to seventy tanks each.19 (As usual the Germans did

rather better, Hans Ulrich Rudel claiming 519 tanks, 800
other vehicles and the battleship Marat in the course of
an incredible 2530 combat missions).20 It is clear however
from the fighting in western Europe that pilots’ claims of
success against tanks were often greatly exaggerated. On
August 7, 1944, for example No. 121 Wing RAF equipped
with Hawker Typhoons armed with rockets claimed more
than eighty German tanks destroyed in the course of at-
tacks on 1.SS-Panzerdivision ‘Leibstandarte Adolf Hitler’
near Mortain. Within the next two weeks two teams of Op-
erational Research experts working for eight days were
able to find only forty-three German tanks that had been
knocked out by Allied action, of which only seven showed
any sign of having been hit by a rocket.21

It will be recalled that in the seventy-nine day air as-
sault on Serb forces in Kosovo in 1999, utilizing far more
sophisticated aiming equipment, only thirteen Serb tanks
were hit in the course of 10,000 NATO bombing mis-
sions.22

As it pushed forward, recapturing territory lost in
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1941 and 1942, and overrunning positions that had been
bombed and shot up by Il-2s, the Red Army was able to
see for itself how few German tanks were being knocked
out by attacks from the air, and it is difficult to believe that
the huge programme of building Il-2s and training their
crews was the result of a complete misunderstanding as
regards its effectiveness.

The moral effect on ground troops of strafing from the
air had been noted as far back as 1917. ‘It’s wonderful
what one small aeroplane can do to frighten troops who
aren’t under cover,’ recalled one First World War fighter
pilot: ‘The speed of the machine, the noise it makes as it
approaches, the thunder as it crashes overhead—combine
to make men duck and lie down long before they’re hit.’23

Similarly the psychological boost that came from knowing
that the planes passing overhead were on one’s own side,

and from seeing them pound enemy positions, was im-
measurable.

The Red Army’s relentless push back first to the Ger-
man border and then on to Berlin involved horrendous ca-
sualties. One of the things that kept the Russian troops
going was the sense that they were being supported by the
whole of the technical and industrial resources of the So-
viet Union: as they crouched under decimating fire from
well-prepared German positions they were sustained by
the knowledge that practically every time they looked up
the aeroplane overhead was one of their own. In the end
battles are won by the men on the ground, and Stalin’s
generals no doubt appreciated that the Il-2 did more to
strengthen the fighting spirit of the advancing Russian in-
fantry and armoured units than it ever did to weaken the
defensive capacity of the Germans. �
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Ideas and Weapons: A Critique

Robert B. Casari

P
rofessor Irving B. Holley (1919-2013) is a greatly honored and respected historian who spent most of his career
at Duke University before retiring in 1981. He served in the Army Air Force during World War II at Wright
Field, Ohio, where he wrote three monographs relating to the development of aviation materials that led to his

continued interest in the broad topic. Following the war, he began work on a huge related study. A small outgrowth of
that project was Ideas and Weapons published in 1953. The larger project, Buying Aircraft: Materiel Procurement for
the Army Air Forces, was released in 1964 as a volume in the official history of the United States Army in the World
War II series.
      Surprisingly, in the thirty-five years following World War I, no detailed account of the 1917-1918 American aircraft
production program had been written. Ideas and Weapons dealt primarily with that subject and was �an effort to distill
from past experience in the development of air material those lessons which might be of help in formulating policies
for exploiting the air weapon more successfully in the future.� 1 His research covered extensive government records
and many other sources to identify and document the reasons the production program failed to produce the thousands
of military aircraft that were planned. The depth of his lengthy investigation extended from identifying almost non-
existent doctrine to long forgotten statements made by those in some way connected with the program.
      After its publication in 1953, Ideas and Weapons became the recognized authority on the production program and
its failures, possibly the reason no similar study has been published since. Its perceived value led to its being reprinted
in 1971 and 1998. (All citations from the book are from the 1971 edition).
      That study does contain documentation that might be of use to those interested in researching the early develop-
ment of military doctrine and its relation to the development of aircraft. However, in spite of its scholarly presentation,
the account is also filled with countless erroneous conclusions on the production program with no valid facts to support
them! Some are trivial and some major. To attempt to cite them all is impractical, but identifying a few examples will
illustrate the problem.
      A number of statements criticize production planning in the United States for not conforming to the squadron pro-
grams projected by the American Expeditionary Force (AEF), such as: 2

In April 1918 the aircraft on contract included 2,000 pursuit, 1,050 bomber and 8,000 observation. Not only was the
number of aircraft on contract out of balance with the schedules of the AEF, but the production actually achieved in the
United States also exerted a compelling influence on the planning of programs in the AEF.

An Airco D.H.9A.



      Holley believed that the orders should be for quanti-
ties approximating the ratio and numbers of reconnais-
sance planes, fighters, and bombers planned by the AEF.

Those placing the contracts apparently saw no reason to
do so, since the existing or later orders could easily be ad-
justed in quantity as necessary.
      Contrary to the numbers he cites, there were no pur-
suits under contract in the U.S. in April, because the AEF
had canceled production earlier that year after determin-
ing all fighters required would be obtained in Europe and
only 500 bombers (Handley Page O/400s) were under con-
tract that month. 3 Also, authorities in the United States
had no significant information on AEF squadron pro-
graming and the AEF certainly had no information on
fighter or bomber production �actually achieved� in the
U.S., since fighter production was never initiated and
O/400 bomber assembly from American made parts was
to take place in England.
      The author also states several times that the Bolling
report established priorities for the production program.
The report merely stated the obvious, with the third cat-
egory �greatly desired.�

First. The United States must first provide itself with all
airplanes and engines....for training purposes.

Second. The United States must next provide the air-
planes....for use....with....American forces in the field.

Third. After these first two....comes the American pro-
gram of...next year....consisting of fighting airplanes
and bombers.� 4
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The American Handley Page O/400 night bomber.  Holley claims it was never placed in production during the war, but Standard Aircraft Corporation
was given a contract in March 1918 for 500, 50 to be assembled in the United States and the rest in England



In the field� refers to operations to support the infantry
and the bombers were twin engine night bombers for
strategic bombing. Placing fighters in the third category
was a major error, since they were necessary in the second
group to protect the observation planes supporting the in-
fantry from attack by enemy fighters.
      Holley concludes that bombers were not �a part of the
immediate manufacturing program.� 5

�It must therefore have been apparent that the creation of
an independent bombing force would suffer a critical
delay if it also had to wait until the requirements for the
ground forces could be met.� 6

      In fact, both the Handley Page and Caproni bombers
were planned for production as soon as design drawings
could be obtained, so the bombers would be available in
1918. Manufacture of parts for the Handley Page began
in October 1917, and continued with a few interruptions
until the Armistice. Beginning in July 1918, 100 sets of
parts were shipped to England for assembly there, fulfill-
ing about twenty percent of the manufacturing contract. 7

      Obviously, there was no prioritization of production
in the U.S. and all airplane types were to be manufac-
tured in quantity as soon as designs were available. Hol-
ley was apparently completely unaware of this and
believed Bolling� ’s �priorities� were a requirement that was
ignored.
      The author�’s fundamental weakness was his lack of

any significant knowledge of the aircraft production pro-
gram or the situations and events that led to the contin-
uous stream of delays, revised schedules, and changing
quantities! As a result, he came to all sorts of incorrect
conclusions as to why the program failed and mistakenly
imagined specific individuals were sometimes the cul-
prits. He dwells on the DH–4/DH–9 affair more than any
other and it is his criticism of it that illustrates just how
little he actually knew. His overly critical perception of
the DH–4 was that it was �of inferior performance and
dangerously obsolete.� 8 In spite of his opinion, it served
capably right up to the Armistice in both the air forces
of England and the United States without excessive
losses.

      The reason Holley concentrating on the DH–4/DH–9
program was that the DH–4 was the only airplane the
United States was able to get into combat on the Western
Front and the DH–9 was to have been its urgently desired
replacement.
      It is first necessary to outline what actually occurred
in the attempt to produce the DH–9 in order to appreciate
how inaccurate Holley�s perception of that program was.
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This unsuccessful British De Haviland D.H.9 was sent by England to the United States as a sample, but was useless because the improved D.H.9A was
the version to be built.  This kind of assistance from the Allies happened several times during the war.  No D.H.9A was ever received

The author� ’s fundamental weakness
was his lack of any significant
knowledge of the aircraft production
program



DH–4, DH–9, DH–9A & USD–9A Significant Events*

      When the United States entered the war on April 6,
1917, it became aware of the successful British D.H.4 air-
plane that had just entered service, so American planners
included 2,500 for training in the first U.S. wartime pro-
gram.
      Consequently, the Bolling mission in England had an
engineless D.H.4 airframe shipped to the U.S. with a par-
tial set of design drawings which arrived July 18, 1917.
Both were given to the Dayton-Wright Airplane Company
with instructions to prepare American drawings of the
DH–4 equipped with the new Liberty engine.
      The Bolling Report of August 29 recommended the
DH–4 for observation and day bombing. 
      During the first week in September, Col. Virginius E.
Clark, the airplane authority on the Bolling mission, re-
turned to the U.S. with the news the British were already
developing a similar replacement for the D.H.4, an im-
proved, but yet undesigned model, the D.H.9, which was
to have the pilot and fuel tank interchanged and that the
U.S. should build this later model instead. This was ac-
cepted as a modification of the Bolliing report.
      In October, because D.H.9 drawings would not be
available for months and production to equip early AEF
squadrons could wait no longer, contracts were placed for
250 DH–4s to be followed by 6,750 DH–9s.
      In late December, the AEF advised that the D.H.9
was a failure because of its low powered engine, but the
British responded that it would be replaced by the D.H.9A
powered by the 400 hp American Liberty engine with
larger wings and increased fuel capacity. Because draw-
ings of this improved design from England would be de-
layed even further, Dayton Wright began revising the
DH–4 design to incorporate these changes and create the
American DH–9A.

      In February, 1918, a British D.H.9 arrived in the U.S.
from England which was flight tested and stored, since it
was of no use in the above redesign.
      In February, Dayton-Wright began delivering DH–4s.
So the company could concentrate on the vital DH–4 pro-
duction, the Army� ’s Airplane Engineering Department
took over the American DH–9A design, changing its title
to the USD-9A under its own designating system.
      In March 1918, because no D.H.9A drawings had
been received from England and would not be available
for months, all 7,500 USD-9As then on order were
changed to DH–4s. 
      The American USD–9A design was virtually complete
in June 1918 when British Col. Semphill, technical con-

sultant to the U.S. Bureau of Aircraft Production, returned
from England with the information the D.H.9A did not
have the D.H.9’s bomb bay! Because of the desire to dupli-
cate the foreign model as close as possible, the USD-9A
design was again revised to delete the bomb bay and con-
struction drawings were finally completed that fall.
      In October, 1918, the first two prototypes were deliv-
ered for flight testing.
      On November 1, 1918, a year and two months after
the decision to produce the DH–9, contract 5357 for 4,000
USD-9As was placed with Dayton-Wright, which was
canceled after the Armistice on the 11th.

End of Events

      As can be seen from the facts above, the many
changes and delays were logically made based on circum-
stances at the time and the information then available.
The program� s goal was always to produce the latest
model for the AEF. The intent to deliver the American ver-
sion of the DH–9 type began in September 1917 and con-
tinued unabated until a viable contract could finally be
placed for the USD–9A ten days before the Armistice. At-
tempts to produce other European designs in large num-
bers experienced similar difficulties that were unique to
each model plane.
      Holley knew so little about the production program
that he was unaware the model planned for production
was the DH–9A and refers to it only as the failed DH–9.
He makes several separate comments on the DH–9/9A
program, some indicating he believed the fact that the
DH–9 was superior to the DH–4 was not stressed, result-
ing in production of the latter. Actually, production of the
DH–9/9A was mandated by Clark� s statement of early
September 1917! All Holley�s conclusions are presented in
a critical light and show he knew nothing about the ac-
tual causes of the delays listed above. Four of his assump-
tions were:

The real significance of the decision to produce the DH–
4 rather than the DH–9 lay in that it was made by of-
ficials in charge of production without reference to the
tactical elements of the service in combat.� 9

As late as August 1918 the DH–9 was still in the stage of
flight testing in the United States. The decision to go
into production was yet unmade.� 10

There were....officials who testified after the war that
they knew all along that the DH–4 was inferior to the
DH–9, but, significantly, they did little about it when
the critical decision (to produce the DH–4 instead)
was made.� 11

Colonel E. S. Gorrell, one of the two aeronautical engi-
neers with the Bolling Mission, declared that the
DH–4 had been from the very beginning a stopgap for
the DH–9. The other army engineer with the mission,
Lt. Col. V. E. Clark, asserted that the DH–4 had been
put into production �simply because it was necessary
to make an immediate showing,� even though the au-
thorities were �fully conscious� that the DH–9 was a
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*The British designations were D.H.4, D.H.9, and D.H.9A.

He was unaware the model planned
for production was the DH-9A and
refers to it only as the failed DH-9



better aircraft. It might well be argued that these two
officers were pleading defensively, trying to explain
their failure to emphasize the stopgap nature of the
DH–4 at the time of the original or Bolling report
which shaped policy. The Chief of the Air Service,
AEF, was not so suspect. As he was an outsider who
took command in May 1918 from an entirely different
arm of the service, his testimony that the DH–4 was
obsolete and used only until the DH–9 could be put
into production was probably free from defensive
bias.� 12

      The preceding paragraph is the perfect illustration of
the author�s tendency to extrapolate simple statements of
fact into significant errors impacting the production pro-
gram. In this case, the two officers are made to appear to
have withheld pertinent information. In fact, it was Clark
who first directed authorities to build the DH–9 instead
of the DH–4, 13 initiating the year-long effort to do just
that. While Clark had returned to the United States with
that information after the Bolling mission was completed,
Gorrell had remained in France where he was placed in
charge of the Technical Section established to provide
technical information to both the U.S. and the A.E.F. He
may have been aware of the necessity to build the DH–4,
but was not directly involved in the decision made in the
U.S. And he certainly was in no position to conceal the

DH–9’s superiority from authorities in the United States!
His statement was obviously made after the war and
would have been confirmed by many knowledgeable peo-
ple involved in the production program, had they been
asked.

      Clark� s and the Chief of the Air Service� ’s remarks were
also simply factual statements about the decision that had
to be made, based on the circumstances at the time, which
was the need to have aircraft available as soon as possible
for the first squadrons of the AEF and only DH–4 draw-
ings were available. Everyone in a position of authority in
the program knew the urgency of producing the DH–
9/USD–9/USD–9A and worked toward that goal from the
time the decision to temporarily build the DH–4 was made
in October 1917, until the end of the war.
      Unfortunately, because Gorrell and Clark could have
pointed out many of Holley� ’s gross errors, both passed
away a few years before the book was published.
      There are many other incorrect statements in Ideas
and Weapons that also lack documentation to support the
author�’s often imaginary conclusions.
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The USD-9A, the American version of the British D.H.9A.  Holley believed the delay in its production was due to mistakenly selecting the DH-4 instead,
whereas it was primarily caused by unforseen delays in obtaining D.H.9A basic design features from England, such as not having a bomb bay.

There are many other incorrect state-
ments in Ideas and Weapons that also
lack documentation
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Unbeknownst to Holley, England was also delayed
about a year by the failure of its D.H.9. Its first D.H.9A
squadron to enter combat, No. 110, flew its initial sortie
on Sept. 14, 1918, eight weeks before the Armistice! Only
one other D.H.9A squadron, No. 215, was in action at the
war�s end. 14

Regrettably, �Ideas and Weapons� fails completely in its
attempt to correctly document the reasons the American

aircraft production program of WWI was unsuccessful. The
actual causes had nothing whatever to do with doctrine,
priorities, lack of coordination with approved squadron pro-
grams, officers concealing vital information, and the many
other fantasies claimed by Holley. The three printings and
wide spread distribution of �Ideas and Weapons� will con-
tinue to mislead historians for many years to come—-as
the book already has for over 60 years. �

An Airco D.H.9A.
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Far East Air Forces RCM Operations in the Final Push on Japan

William Cahill

I n early 1945 the Far East Air Forces (FEAF), the air component in the Southwest Pacific Area (SWPA), had a
dilemma. Up until this point of the fight, Japanese air defenses had been relatively unsophisticated—mainly visual
observers, a few early warning radars, and optically guided anti-aircraft guns. As the Americans moved closer to

Japan, the technology associated with air defense dramatically improved. As US forces closed in on the Philippines the
density of early warning radars increased, providing Japanese forces with better warning of inbound allied air raids. In
December 1944 the first instance of fire control or gun laying radars was recorded outside of Manila near the former
Clark Field. These radars helped searchlights find targets at night as well as aided the pointing of anti-aircraft guns
when clouds prevented optical tracking of aircraft. FEAFs rapid response to this electronic threat highlights the inno-
vation and organizational flexibility that existed within the SWPA.

During the Second World War, Allied signals intelligence (SIGINT) and electronic attack efforts were both carried
under the umbrella of radar countermeasures (RCM), with the former being seen as ‘passive’ and the latter ‘active.’ Pas-
sive RCM had its start in the Southwest Pacific Area (SWPA) in early 1943. A loosely orchestrated group of British,
Australian and New Zealand RCM observers rotated through available assets, including 90th Bomb Group (H) B–24Ds,
403rd and 435th Bomb Squadron B–17s, and RAAF Catalinas and Hudsons. The RCM observers would lug aboard their
heavy Hallicrafter S-27 or Australian SN-2 radar intercept receivers and ride along on standard bombing or patrol mis-
sions, noting Japanese radar activity and writing up the results in post-mission reports. Soon this activity with USAAF
units would be formalized with the ‘ad-hoc’ ferrets found in many SWPA Heavy Bomb Groups. 

‘Ad-hoc’ ferrets (a contemporary term used by aviation historians) are standard bomber aircraft field-modified with
racks, cabling, and antennas that enable them to carry radar receivers and other SIGINT equipment on an a periodic
basis, usually as a secondary mission to a primary function of bombing. Shortly after arriving in theater at Fenton Field,
Australia in May 1943 the 380th Bomb Group (H) started flying its first ‘ad-hoc’ ferret missions. Initially, a handful of
Group B–24D aircraft were fitted out with racks, cabling and antennas to support radar receivers operated by Royal
Air Force, Royal New Zealand Navy, or Royal Australian Air Force (RAAF) RCM observers on loan to the unit.1 Key to
coordinating this effort was Section 22.

Section 22—overview

Founded in Brisbane, Australia in July 1943, Section 22 reported to the Chief Signal Officer of General Douglas
MacArthur’s General Headquarters of the Southwest Pacific Area (GHQ SWPA). Originally named “Radio and Radar

The transmitting antenna associated with the Tachi 3 fire control radar.
The Tachi 3 used separate transmitting and receiving antennas, with the
transmitter being located in an underground shelter under the metal
covering shown beneath the antenna.  This example was photographed
by occupying forces in October 1945 at Koiwa outside Tokyo, Japan. (US
National Archives, Record Group 111-SC)



Countermeasures Division” until November 1943, Section
22 combined all Allied activities—not only US Army Air
Forces and US Navy but also British Commonwealth and
Dutch personnel—in a coalition effort to understand the
Japanese use of radar and develop countermeasures to en-
sure the success of Allied operations.2 Geographically sep-
arated subordinate elements called “Field Units” provided
information to the headquarters through a myriad of re-
ports. Some of the intelligence was actual ‘hands-on’ ex-
ploitation of captured Japanese equipment while other

was electronic intelligence—intercepts of Japanese radar
signals from air, land or sea-based platforms.3

In August 1943 Field Unit 6 was attached to the 380th
Bomb Group (H) as a radar countermeasures unit. Com-
posed of a mix of Australian and American airmen, the
unit set about installing radar receivers in the 380th’s ‘ad-
hoc’ ferret B–24s. The unit followed the 380th Bomb Group
(H) around the SWPA, arriving at Mindoro, PI in March
1945 from Darwin.4 Field Unit 2 supported the 90th Bomb
Group (H), likely forming in late 1943, with Field Units 1
and 16 supporting the 43rd and 22nd Bomb Groups ap-
pearing in either late 1943 or early 1944.

Ferrets—overview, Fenton Field operations—up
through August 1944

MacArthur’s planned offensive against Rabaul, a key
Japanese base on New Britain, was given approval by the
Joint Chiefs of Staff in spring 1943. Executed as Operation
CARTWHEEL, the plan required detailed knowledge of
Japanese defenses in the region. This action likely galva-
nized the creation of Section 22 and provided the impetus
and priority to move from an ad-hoc approach of radar re-
connaissance to a more formal structure with proper
equipment. Backed by a Joint Chiefs directive, the staff at
GHQ SWPA soon went calling to Washington and at a
meeting on July 22, the Army Air Forces agreed to build
two ferret aircraft to aid GHQ SWPA in gathering SIGINT
for current and proposed operations.5 In January 1944 the
two modified B–24Ds, now identified as Ferrets VII and
VIII, arrived in theater. Although administratively as-
signed to the 63rd Bomb Squadron, 43rd Bomb Group (H)
for maintenance, the mission tasking of the ferrets was
controlled by Section 22 through Field Unit 1.  

Ferrets were bomber aircraft modified to be dedicated
SIGINT aircraft, with the bomb bay sealed and additional
crew members and equipment carried in the new compart-
ment. The first 28 operational SWPA ferret missions were
flown around New Britain, New Ireland, and the north
coast of New Guinea.6 In early April the ferrets moved
from Nadzab, New Guinea to Fenton Field, Australia and
were temporarily assigned to the 530th Bomb Squadron
of the 380th Bomb Group (H). By the end of August the
Fenton Field-based ferrets had mapped the Banda Sea
and Borneo region and were ready to join the fight for the
Philippines. The Allied liberation of Owi Island enabled
the ferrets to move northward and rejoin the 63rd Bomb
Squadron in early September 1944, arriving in time to
survey Morotai and the Palaus before the allied landings.7

Between September 24, 1944 and January 7, 1945,
Ferrets VII and VIII flew 33 missions throughout the
Philippine archipelago, charting the Japanese air defenses
of the former US colony. It was realized that only by
searching during a strike could it be determined how the
Japanese used their radars against enemy aircraft, be it
searchlight, gun-laying, or ground controlled intercept by
fighter aircraft. For this reason, before ‘ad-hoc’ ferrets pro-
liferated, Ferrets VII and VIII accompanied several strike
missions.8
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Aerial reconnaissance photo depicting the Japanese naval facilities at
Sasebo, Kyushu, Japan.  The annotations highlight the layered defenses
confronting Fifth Air Force bombers as they started to hit the Japanese
Home Islands. (Author’s collection.)



Though their plotting accuracy and ability to charac-
terize a signal was impressive, the Section 22 ferret force
was only two aircraft and had a limited reach across the
broad SWPA Theater. To help keep track of the changing
Japanese radar electronic order of battle, Heavy Bomb
Group ‘ad-hoc’ ferrets were used to help ascertain Japan-
ese radar coverage. This data routed back to Section 22
staff officers who compiled radar coverage charts that
aided in mission planning and helped determine bomber
routing to minimize USAAF aircraft detection and ensure
surprise over the target area, mainly of light and medium
bombers. This not only helped against Japanese anti-air-
craft fire, it also reduced warning time given to Japanese
fighter units and allowed SWPA assets to perform sur-
prise strikes against enemy airfields.9

By mid-1944 Section 22 had accumulated a large
number of APR-1 receivers and APA-6 pulse analyzers and
started to create a force of ‘ad-hoc’ ferrets for the V Bomber
Command. Six ‘updated’ aircraft were delivered to the
380th Bomb Group (H) to augment and replace their ear-
lier ‘ad-hoc’ ferret force and an initial delivery of aircraft
was made to the 90th Bomb Group (H), enabling both
groups to fly at least one ‘ad-hoc’ ferret equipped with a
receiver and pulse analyzer on each strike. By January
1945 all four Heavy Bomb Group in the Fifth Air Force
were operating ‘ad-hoc’ ferrets.10

Just as the equipping of the ‘ad-hoc’ ferret fleet was
done on a shoestring, so was the manning. The USAAF
RCM Observer Course at the Radar School at Boca Raton,
Florida had a limited throughput. Officers who graduated
from this course were generally put in leadership positions
at the Field Units or on staff with Section 22. The majority
of the personnel used to operate the equipment on the
SWPA ‘ad-hoc’ ferret aircraft were enlisted airmen and Al-
lied personnel. RAAF airmen continued to fly with the US
Heavy Bomb Groups through May 1945, slowly being aug-
mented then replaced with USAAF radar mechanics. Sec-

tion 22 set up an RCM School in theater to train enlisted
radar mechanics to be flying RCM Operators, with class-
room academics and flights in a C-47 augmenting the
stateside training they had received.11

To China and Beyond 

Far East Air Forces—created in June 1944 with the
Fifth and Thirteenth Air Forces—were focused on support-
ing the Army drive through New Guinea to the Philip-
pines. This support came in the form of attacks against
Japanese supply and transportation forces as well as
counter-air attacks against Japanese air assets. As air-
fields were seized in the southern Philippines in late 1944,
the Heavy Bomb Groups assigned to Fifth Air Force were
able to start ranging Japanese transportation and indus-
trial targets in littoral China as well as French Indo-China
and Formosa.  

Up through 1944, the SWPA RCM program concen-
trated on the ‘passive’ side of the house—mapping Japan-
ese radar locations and being on the alert for new signal
types. This all changed at the end of the year. Save one or
two instances in North Borneo, the only Japanese radars
encountered had been those associated with early warning
- radars that gave rough range and azimuth to the Japan-
ese to provide warning of an impending raid but not accu-
rate enough to direct searchlights or anti-aircraft fire at
night or bad weather. On a strike against Clark Field out-
side Manila at the end of December 1944 a Japanese ‘Gun
Laying’ (G/L) or anti-aircraft fire control radar was de-
tected by an ‘ad-hoc’ ferret. Section 22-controlled ferret air-
craft were sent on subsequent raids to the area,
confirming fire control radars at this location as well as
on the island of Formosa.12

With Thirteenth Air Force supporting the drive on lib-
erating the Netherlands East Indies, the near-term focus
on radar jamming was with Fifth Air Force. Previously the

AIR POWER History / SPRING 2018 39

Close up of a Tachi 3 receiving antenna depicting its nique construction.  Four horizontal dipoles in a diamond determined azimuth and elevation
while the fifth center-mounted array measured range.  150 of these radars were built, making it the most prolific of the Imperial Japanese Army fire
control radars. (US National Archives, Record Group 111-SC)



purview of SWPA’s Section 22, authority for an active
RCM program was delegated to Fifth Air Force shortly
after the confirmation of the new threat. On January 19,
1945, Headquarters Fifth Air Force published a compre-
hensive RCM program to equip all heavy bomber forma-
tions with jamming capability against fire control radars.
The plan was to start with the 90th and 22nd Heavy Bomb
Groups, scheduled to strike targets in Formosa and China
while the 43rd and 380th Heavy Bomb Groups were busy
supporting US troops in the Philippines.13

Fifth Air Force’s RCM program was informed by les-
sons from the European Theater of Operations communi-
cated via operational analysis studies. One of these reports
was Fifteenth Air Force’s evaluation of Anti-Flak RCM
Operations completed by the 1st Operations Analysis Sec-
tion that included use of chaff, jammers, and placement of
jammer aircraft within formations.14 The 2nd and 3rd Op-
erations and Analysis Sections assigned to the Far East
Air Forces would play a similar role in the electronic fight
in SWPA, developing methods for Heavy Bomb Groups to
interpret Section 22 coverage diagrams to determine best
approach route as well as recommending tactics for win-
dow and jamming employment.15

Though Fifth Air Force notionally was in charge, Sec-
tion 22 was still playing an active role in enabling the ini-
tiation of radar jamming operations. In January 1945 it

set up a RCM Equipment Depot to centralize the supply
of jamming equipment as well as act as a higher echelon
maintenance facility. Twenty five AN/APT-1 jammers were
on hand and AN/ARQ-8 and AN/APT-3 jammers were on
order to cover the lower frequency bands (specifically 70
MHz) that Section 22 analysts believed could contain
some Japanese radar sets. An emergency requisition was
done to expedite delivery of the AN/ARQ-8, with twenty
five sets arriving by March. Additionally, twelve of the
twenty eight enlisted RCM operator-mechanics scheduled
to arrive in theater at the end of January were allocated
to Far East Air Forces in order to support planned jam-
ming operations.16

Fifth Air Force’s initial plan saw the Section 22 Field
Units figure prominently in the RCM fight, mainly due to
the fact that they owned all the equipment and personnel.
RCM mechanics (Army MOS 852) assigned to the Heavy
Bomb Groups as RCM Operators to operate radar re-
ceivers on ‘ad-hoc’ ferrets took on additional duty as elec-
tronic warfare specialists as AN/APT-1 jammers were
loaded aboard their aircraft. After a month of operations
by 22nd and 90th Bombardment Groups (H), V Bomber
Command recommended changes to the requirements
based on a review by Section 22 Liaison Officer Capt.
David Askegaard and Dr. Robert Sard, leader of the six
scientists assigned to SWPA by Harvard’s Radio Research
Laboratory (RRL) Division 15. Sard and Askegaard rec-
ommended that each Heavy Bomb Group should have
twelve aircraft equipped with Group A equipment—racks,
cabling and antennas—to operate jammers and receivers,
with different types of antennas spread throughout the
aircraft. Group B equipment on hand at each Heavy Bomb
Group should include a mix of twelve jammers (eight
AN/APT-1 and four AN/ARQ-8), eight receivers (six
AN/APR-4 or AN/APR-1 and two AN/APR-7), six AN/APA-
11 pulse analyzers and four AN/APA-24 DF antennas. Fi-
nally, Sard recommended adding two additional RCM
Operators to the enlisted personnel allocation of six oper-
ators and four mechanics.17

As additional jammers were delivered to theater and
V Bomber Command transitioned from supporting sol-
diers in the Philippines to hitting Japanese targets in For-
mosa and littoral China the two remaining Heavy Bomb
Groups initiated electronic warfare operations. By early
March the 380th and 43rd Heavy Bomb Groups were hav-
ing jammer (or ‘Raven’ aircraft in Fifth Air Force vernac-
ular) accompany their attacks. The build out of ‘Raven’
aircraft was slow; while the 380th Bomb Group (H) had
thirteen aircraft with Group A on hand by the end of April,
the 22nd Bomb Group (H) could only field six airframes.
By mid-May 1945 the 43rd Bomb Group (H) still only had
six ‘Raven’ aircraft. The Group A being installed in V
Bomber Command aircraft allowed the carriage of up to
three pieces of equipment, usually a mix of receivers, pulse
analyzers, and jammers. The Group B was even slower in
fielding; on April 22 the 22nd Bomb Group (H) only had
enough jammers and receivers for three aircraft, necessi-
tating the transfer of the jammers and receivers between
aircraft scheduled to fly missions. 18
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One of approximately 25 Tachi 4 searchlight and fire control radars pro-
cured by the Imperial Japanese Army.  This set was captured by the Al-
lied armies in May in Rangoon.  Based on the earlier Tachi 1 and Tachi 2
radars, the Tachi 4 incorporated elements found in a captured British
searchlight control radar.  These types of radars were the target of jam-
ming for night missions. (US National Archives, Record Group 111-SC)



The plan for a March 11 attack on the Pescadores ar-
chipelago in the Taiwan Strait by V Bomber Command
characterized operations of this time period. Ten
squadrons from all four Heavy Bomb Groups provided the
strike element with five RCM aircraft providing protec-
tion, three from the 90th Bomb Group (H) and two from
380th Bomb Group (H).  All ‘Raven’ aircraft were equipped
with jammers and receivers, while one per group carried
a pulse analyzer. Jamming was targeted against fire con-
trol radars operating at 80 and 200 MHz, with ‘Raven’ air-
craft in the lead element and 2/3 of the way to the rear of
the formation. The lead aircraft of each group was directed
to drop 200 units of CHR-2 ‘rope.’19

The use of ‘rope’ was something of an interim fix.
‘Rope’ was the code name for a type of chaff in the form of
a long tinfoil streamer that was used against low fre-
quency radars. The AN/APT-1 jammer could only reach
down to 90 MHz and the supply of AN/ARQ-8 jammers
that could operate down to 25 MHz was limited, so until
more ARQ-8s were received ‘rope’ was used. ‘Rope’ pro-
tected the aircraft formations behind the dispensing air-
craft, but the aircraft dropping the ‘rope’ was still
vulnerable to ground fire.20 Chaff—or ‘window’ in the ver-
nacular of the epoch—was optimized for higher frequen-
cies and saw little service in the SWPA. Used during a raid
by Thirteenth Air Force against Balikpapan in Borneo, it
was later employed against Japanese night fighter air in-
tercept radars and some additional ground-based radar
found near the port of Surbaya on the island of Java in the
Netherlands East Indies.21

For active measures against Japanese radars, a vari-
ant of ‘spot jamming’ was used. One to two AN/APR-1
(later AN/APR-4) jammers were carried aboard each
‘Raven’ aircraft, pre-set to observed Japanese radar fre-
quencies. The RCM Operator used his receiver to search

for signals enroute to the target. On approach to the target
area, the operator concentrated his search on high pulse
repetition frequency signals in known G/L frequency
bands. As soon as a signal was heard to be in a tracking
mode, the jammer was switched on and retuned from a
preset frequency if necessary. The RCM Operator moni-
tored the receivers and jammers until the group was off
the target when the jammers were switched off.22

A more active approach was also taken to suppress
Japanese radars, apparently with little success. In Febru-
ary 1945 two B–25 ‘radar buster’ aircraft were set up by
Fifth Air Force A-3 RCM Advisor Capt. Vic Tatelman to
neutralize Japanese radars and make gaps in early warn-
ing radar coverage.23 The aircraft, assigned to the 345th
Bomb Group (M), were fitted out with radar receivers to
help the crew locate Japanese radars with the intent of
bombing and strafing positions after visually identifying
their exact location. Apparently not much progress was
made, because in late May the Air Communications officer
of Fifth Air Force noted that while the Thirteenth Air
Force had ‘piled up an impressive score’ against Japanese
radars with their B–25 ‘radar busters’ the Fifth Air Force
had done very little.24

Organizational Changes

For the first few months of operations, radar counter-
measures in SWPA fell under the Radar Officer at HQ,
Far East Air Forces, who reported to the Air Signal Officer.
The Radar Officer was responsible “for all matters per-
taining to ground radar, airborne radar, radar aids to nav-
igation, and radar countermeasures activities” and had
subordinate sections to deal with each area.25 The RCM
section of each Heavy Bomb Group would report adminis-
tratively through this chain of command, but was be-
holden to Section 22 for operational control. The 90th
Bomb Group’s (H) RCM section provides a good example
of the size of one of these units. In March 1945 it had 17
enlisted men assigned, ten of whom were on flying status
as RCM Operators and the balance as mechanics for the
equipment.  Lt. Nelson Leavitt was RCM Officer for the
group, replacing 1Lt Arnold Martinsen, who was re-as-
signed to 22nd Bomb Group (H) on March 5th. Lt. Leavitt
was assisted by Mr. Edward Vido, an RRL scientific con-
sultant assigned to the group. Lt. Nelson considered the
twelve jammer-equipped aircraft in the group as adequate
to insure coverage of all missions.26

The transition of airborne radar countermeasures ac-
tivities from Section 22 to Far East Air Forces was grad-
ual. Though Fifth Air Force had been operating an
airborne RCM program since January 1945 RCM activi-
ties were still operationally managed by Section 22, an or-
ganization assigned to the joint headquarters in the
theater (SWPA). Initial change of command started in
March with Section 22 authorizing Fifth Air Force to task
subordinate Heavy Bomb Groups with providing opera-
tional summaries of RCM activity as well as weekly in-
ventories of RCM equipment. Between April 8 and April
11 Headquarters Far East Air Forces held a Radar Coun-
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One of the most widely used of all the many Japanese anti-aircraft guns
was the Type 88 75 mm AAA.  This gun was not only deployed overseas,
but towards the end of the war was used for the defense of the Home Is-
lands.  This example is seen with other captured equipment collected
post-war in a stadium in Tokyo. (US National Archives, Record Group
111-SC)  



termeasures conference. Based on inputs from represen-
tatives from Fifth and Thirteenth Air Forces as well as
RAAF Command, FEAF staff developed a “Radar Coun-
termeasures Policy and Requirements” letter that was is-
sued on April 19, 1945. Essentially a call for inputs, the
April 19 memo requested addressees submit their person-
nel and equipment requirements by April 30 as well as
draft Standard Operating Procedures (SOPs) for RCM op-
erations by May 15. The letter also directed subordinate
units to be prepared to take over RCM operations by April
30, though the formal takeover date was to be May 6.
Looking through its current and forecast needs, Fifth Air
Force asked FEAF for an additional thirty four MOS 852
RCM mechanics for immediate use as RCM Operators
with an additional twenty six required by October 1;
twenty six MOS 7888-0141 Radio Officers were also re-
quired to ensure adequate manning for anticipated oper-
ations.

The SOPs that were requested in April were actually
little more than a formality as V Bomber Command had
been issuing RCM procedures since the month prior. The
V Bomber Command RCM plans appear to be a collection
of ‘best practices’ based on the first couple months of RCM
operations that were promulgated to enable standard pro-
cedures within its Heavy Bomb Groups. Items such as pre-
ferred load out of jammers, jamming plans, window and
‘rope’ dispensing plans, and location of ‘Raven’ aircraft
within various group bombing formations were covered.27 

On May 6 GHQ SWPA transferred administrative
and operational control of Air Force radar reconnaissance
and radar countermeasures activities to Far East Air
Forces.28 The capability inherited by Far East Air Forces
was impressive. The RCM capability assigned to V
Bomber Command and their accompanying Field Units,

mainly the equipment used in the ‘ad-hoc’ ferret and
‘Raven’ aircraft, was now subordinate to Fifth Air Force
and included 35-40 aircraft outfitted with the appropriate
Group A as well as a large inventory of jammers and re-
ceivers. Similar capabilities inherent in the 868th Bomb
Squadron and Field Unit 13 including seven ‘ad-hoc’ fer-
rets and a theater-built ferret aircraft, were transferred
to Thirteenth Air Force control. Day to day operations con-
tinued as before, with flying squadrons continuing to re-
port back to Section 22 all the data that was collected.
Section 22 remained for intra- and inter-theater coordina-
tion as well as final evaluation, acting as the central RCM
intelligence organization of the theater and maintaining
control of Army Ground Force RCM units.29 

The transformation of SWPA RCM efforts involved
not only equipment and procedures, but also personnel.
Previously, the Field Units had been ‘combined’ organiza-
tions made up of US, Australian and New Zealand person-
nel; with their incorporation into the FEAF Heavy Bomb
Group structure, they became solely American in nature.
The ranking American in the Field Unit became the
Group RCM Officer and Allied troops departed for Section
22’s Rear Echelon for follow-on assignment. The RCM per-
sonnel remained a group-level asset, pooled for assign-
ment at the squadron level. The primary function of the
Group RCM Officer was to coordinate RCM support with
the Group S-3, work with the Group S-2 on Japanese
radar deployment and employment, evaluate all RCM re-
porting, and oversee the supply of RCM equipment.30 With
an increase in duties and the departure of Allied personnel
a shortfall in RCM manning was apparent and FEAF
promptly requested additional airmen from the War De-
partment. In early June the War Department increased
the authorization of RCM officers and enlisted personnel
for Far East Air Forces, giving Fifth Air Force an authori-
zation of twenty officers and sixty four enlisted personnel
for RCM operations and maintenance.31

Ferret use

Far East Air Forces desire for command of theater air-
borne RCM activity was not limited to just ‘Raven’ aircraft
and their personnel—it also its own ferret aircraft. In
April FEAF requested the War Department provide a
RCM flight of four operational and two reserve ferret air-
craft.32 With the transfer of Section 22 assets on May 1,
Fifth Air Force gained operational control of the two in-
theater ferret aircraft, Ferrets X and XI. The ferrets were
placed under the operational control of V Bomber Com-
mand with guidance to search areas of operational inter-
est to Fifth Air Force. The two additional operational and
two reserve ferret aircraft were promised to arrive in June
and July with the force of six aircraft split between V and
XIII Bomber Command operational control. 33 

On May 10, 1945 the 20th Combat Mapping Squadron
was reorganized as the 20th Reconnaissance Squadron,
Long Range, Photo-RCM. Ferrets X and XI moved to the
new command from the 63rd Bomb Squadron, to be joined
by Ferrets XII and XIII coming from the Tenth and Four-
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The Type 3 8 cm High Angle Gun was one of the more elderly of the
Japanese anti-aircraft guns, first entering service as a naval weapon in
1914.  In 1941 many were still in use aboard ships, but was the war pro-
gressed many were emplaced ashore as dual-purpose coastal defense
guns. (US National Archives, Record Group 111-SC)  



teenth Air Forces in June.34 Before the China-Burma-
India theater ferrets arrived in the SWPA, a concept was
floated to convert them to “jamming ships” with high
power AN/APT-4 jammers and other jammers with ampli-
fiers. The aircraft would accompany strikes to heavily de-
fended areas to jam G/L radars, fly diversionary raids
away from the main effort while jamming to aid the bomb
groups, or jam early warning radars to mask ingressing
bombers.35 Nothing ever came of the concept and the air-
craft were put into use as standard ferret aircraft in July
after their arrival. 

Fifth Air Force directed that its newly-assigned ferret
force provide weekly reports to the Heavy Bomb Groups
with emphasis on new radar locations and searching for
new fire control, searchlight or air intercept radars. Bi-
monthly radar coverage plots were also required to aid in
planning of both medium and heavy bomb group strike
missions.36 Fifth Air Force tasking for the ferrets mainly
came from V Bomber Command requests, with the initial
requirements at the end of June focusing on reconnais-
sance north of Luzon and east of Formosa; the Hong Kong
area; and the region between Okinawa and Kyushu.37

May-June Jammer Operations

The organizational changes of early May as well as
the increase in personnel and equipment enabled Fifth Air
Force to carry out robust electronic attack missions in sup-
port of V Bomber Command operations. Of the four Heavy
Bomb Groups (22, 43, 90, 380) in the command, all but the
43rd Bomb Group (H) had ten ‘Raven’ aircraft assigned.
The 43rd Bomb Group (H) only had six ‘Raven’ aircraft at
this time and would not have ten aircraft on the books
until mid-July.

The groups usually spread two to three ‘Raven’ air-
craft per squadron, with each group holding a supply of
jammers and receivers to allocate to assigned aircraft.

Fifth Air Force RCM operations were divided into three
categories, in order of importance: jamming G/L radars,
searching for all Japanese radar signals, and pinpointing
Japanese radar sites.38 V Bomber Command policy di-
rected that when feasible, one search aircraft would ac-
company all strike missions that had ‘Raven’ aircraft.
Manned by the Group RCM Officer, the search aircraft
was charged with looking for new signals, monitoring the
efficiency of the jamming, and taking direction-finding
lines of bearing against radars to confirm order of battle.39

The Heavy Bomb Group RCM section continued to have
the same organization as it did in Section 22 days, being
led by a Lieutenant and including the enlisted RCM Op-
erators who flew on the ‘Raven’ aircraft and the RCM me-
chanics that installed and repaired the equipment. For
example, in May 1945 the 380th Bomb Group (H) RCM
section was run by 2Lt Urian, who had assigned seven en-
listed RCM mechanics and seven enlisted RCM Operators
while the 90th Bomb Group (H) had one RCM officer and
nine enlisted RCM Operators.40 

With these ten airmen, the 90th Bomb Group (H) led
the V Bomber Command with the largest number of
‘Raven’ sorties for the month of May. Sixty four sorties
were flown in support of eighteen group strikes, accompa-
nying group missions against China and Formosa but not
flying against French Indo-China targets or in support of
ground forces due to a lack of perceived threat. Jammers
or ‘rope’ were used on fourteen of the eighteen missions,
jamming approximately thirty separate Japanese fire con-
trol radars.  Of the 421 bombers in the eighteen strike mis-
sions, none were lost due to AAA and only 18% (75
aircraft) were damaged.41 Next up was the 380th Bomb
Group (H), flying forty ‘Raven’ sorties in support of seven-
teen strikes, again mainly targeting Formosa and averag-
ing three ‘Raven’ aircraft to protect twenty or so other
bombers. The 43rd Bomb Group (H) generated twenty six
‘Raven’ sorties in support of fourteen strikes that averaged
twenty bombers per mission, mainly against targets on
Formosa, while the 22nd Bomb Group (H) used its aircraft
in a slightly different manner. While it only supported six
strikes, the ‘Raven’ aircraft of the 22nd Bomb Group (H)
were tasked to fly night harassment missions against For-
mosa in formations of one to two aircraft.

The pace continued into June, though mid-month the
90th and 380th Heavy Bomb Groups were released to
Thirteenth Air Force for operations against Borneo. Little
in the way of gun laying radar activity was noted, though
‘Raven’ aircraft did accompany the strikes to continue to
search for any threat radars. The Borneo diversion
notwithstanding, V Bomber Command assets continued
to pound Japanese forces in Formosa, averaging two to
four ‘Ravens’ per group strike. The 43rd Bomb Group (H),
perpetually short of equipment, had to resort to flying
some of its ‘Raven’ aircraft without receivers, using jam-
mers with frequencies pre-set on the ground. The 43rd
Bomb Group (H) flew night harassment missions against
Formosa as well, but with standard vice ‘Raven’ aircraft.
When night fighters were encountered, the crew would re-
spond with ‘rope’ to jam the Japanese ground controlled
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Right side view of B-24J-190-CO s/n 44-40975 of 43 BG, 64 BS parked
alongside a jungle airstrip with palm trees in the background.  "975" was
one of at least ten aircraft assigned to the 43 BG fitted out with jammer
equipment in the early part of 1945. (Peter Johnston)



intercept radar and window against the night fighter’s air
intercept radar.42 While the Heavy Bomb Groups ham-
mered away at Formosa, planners to the south sharpened
their pencils and prepared the orders for the invasion of
the Japanese Home Islands.

The War for Japan

The invasion of Japan was planned as two separate
operations—Operation OLYMPIC scheduled for Novem-
ber 1, 1945 centered on southern Kyushu island and Op-
eration CORONET, planned for March 1, 1946 focused on
the island of Honshu. Although CORONET would require
forces redeployed from Europe, MacArthur planned on un-
dertaking OLYMPIC with assets already in theater. Air
assets assigned to support OLYMPIC were tasked to iso-
late and attrite the defending Japanese forces. The United
States Strategic Air Forces in the Pacific (USASTAF)
would continue to pound away at what remained of Japan-
ese industrial resources, disrupting whatever production
remained on the islands and continuing to degrade the
morale of the populace. Carrier air forces would attack any
remaining air and naval forces, interrupt land and mar-
itime communications, and hit strategic targets in concert
with USASTAF bomb groups. Far East Air Forces assets
based in the Ryukyus would neutralize Japanese air
power on the Home Islands as well as China, interdict
shipping, and prepare Kyushu for invasion by shattering
road and rail networks as well as striking defensive in-
stallations. To augment Fifth and Thirteenth Air Forces in
this task, Seventh Air Force transferred to FEAF on July
14 after the majority of its units had reached Okinawa,
though most of VII Fighter Command transferred to US-
ASTAF for the strategic air campaign.43

A scheduled addition to the bomber assets arriving in
Okinawa for FEAF’s final operation was the 312th Bomb

Group (H), the first B–32 unit to ship overseas. In addition
to bombers, large quantities of RCM equipment began to
show up at the forward bases. FEAF’s goal of sixteen
Group A jamming and search installations per Heavy
Bomb Group, four of them to include DF antennas, was
soon within reach.44 With months of experience operating
RCM equipment, Fifth Air Force was not only managing
theater jamming operations, it also started to look at op-
timizing the equipment fit on its aircraft. Though the B–
24M-6 aircraft were coming to the Pacific with Group A
already installed, the layout was not optimum for Pacific
Theater operations and feedback was provided back to the
States for changes.45 The same was found to be true with
inbound B–32 bombers, with requests made to the Penta-
gon to alter equipment layout.46

As Far East Air Forces started to prepare for opera-
tions against Japan, it looked to Twentieth Air Force as-
sets that had been flying against the target for over seven
months. A study about the Japanese Air Defense System
was forwarded to V Bomber Command and 91st Recon-
naissance Wing (parent unit of the 20thReconnaissance
Squadron) for study and use by bombers, ferrets and
“Radar Busters.” Additional reports were also available,
including one from the HQ AAF Pacific Ocean Area Coun-
termeasures Air Analysis Center titled “The Jamming of
Gun-Laying Radars by the XXI Bomber Command” that
outlined formations and jamming techniques. Many of
these reports likely figured into the development of FEAF
SOP #31 for RCM operations, issued on July 15. SOP #30,
issued two weeks prior, directed all radar, radar intelli-
gence, and RCM officers to send all RCM, ferret and other
radar reports to Fifth Air Force A-2.47 With plans and in-
telligence in place, the bomb wings were ready to start op-
erations.

The ferrets of the 20th Reconnaissance Squadron
spent July and August working against the tasking levied
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Two 22 BG B-24s enroute to a target.  B-24M-1-CO s/n 44-41839 in the
background was one of ten ‘Raven’ aircraft assigned to the group.  Eight
of the ten ‘Ravens’ assigned to the 22 BG were B-24M aircraft. (Peter
Johnston)

B-24J-160-CO s/n 44-40395 “Bob’s Hope” of the 43 BG flying near the
coast of New Guinea.  Likely taken in late 1944 before she was con-
verted to a ‘Raven’ aircraft; her standard loadout for that role was one
AN/ APR-4 receiver and two AN/APT-1 jammers.  (NARA via Peter John-
ston)



upon them by Fifth Air Force—mapping Japanese radar
activity on the Ryukyu Islands between Okinawa and For-
mosa. These missions helped outline the forces that were
being bypassed and likely were planned for targeting by
FEAF assets. Surprisingly, the ferrets were not surveying
Kyushu—the planned primary target for Fifth Air Force.
There appeared to be a division of labor among the RCM
forces; Honshu was covered by the 3rd Photo Reconnais-
sance Squadron ferrets supporting Twentieth Air Force
operations out of Guam while Fleet Air Wing (FAW) 10
PB4Y-2 Privateers with radar receivers were operating
around Kyushu and along the Chinese coast. Fifth Air
Force received all RCM reports from these units and likely
chose to just fill in gaps where other units were not oper-
ating.

Fifth Air Force started bombing Japan in July 1945
and stopped with the end of the war on August 15. Lead-
ing the effort was the 43rd Bomb Group (H). Flying from
le Shima off Okinawa starting in July, the group had the
benefit of a full complement of ten ‘Raven’ aircraft. Bomb-
ing missions concentrated on shipping as well as airfields
and railways.48 The only other Fifth Air Force Heavy Bomb
Group to plan missions against Japan before the end of
the war was the 90th Bomb Group (H), still flying from
the Philippines. A mission was projected to stage through
Okinawa to give the range necessary to hit Kyushu. Un-
fortunately, the strike had to divert to targets in Shanghai,
China once airborne due to weather, but the seven ‘Raven’
aircraft supporting the effort was the largest group RCM
endeavor to date.49 Save that one mission, the 90th Bomb
Group (H), like the 22nd and 380th Heavy Bomb Groups,
were not planning on striking Japan until after they
moved from the Philippines to le Shima. Before move-
ment, the 90th Bomb Group (H) was spending time up-
grading aircraft for the planned effort against Japan. The
three bomb group movements in mid-August coincided

with the end of hostilities.  Post hostilities, four 90th Bomb
Group (H) ‘Raven’ aircraft flew an armed reconnaissance
mission over southern Honshu and western Kyushu on
August 25. Only one radar signal was recorded—the sky
was eerily free of AAA. The war had come to a close. With
fighting done, there was no further use of the RCM sec-
tions within the Heavy Bomb Groups and they were
stripped of personnel to backfill airmen of other sections
that had rotated home.50

Closing

The primary purpose of Far East Air Forces ‘Raven’
aircraft was to jam Japanese gun laying radars. Rapidly
fielded starting in January 1945, the Heavy Bomb Groups
of the Fifth Air Force were fully equipped with jammer
aircraft in time for the pre-invasion bombardment of the
Japanese Home Islands in August 1945. Organizationally,
FEAF took over the role of Section 22 with respect to man-
ning and equipping its Heavy Bomb Groups with the ap-
propriate personnel and avionics to perform the electronic
attack mission; FEAF also ensured that standard operat-
ing procedures were in place and enabled a cross-flow of
information between all interested parties. But did their
efforts amount to anything?

A Fifth Air Force study in May 1945 found that while
data was not conclusive for missions under good visibility
conditions where guns could optically track Allied
bombers, when weather was poor the difference that jam-
ming made was “statistically significant.”51 Additionally,
a post-war study found the flak damage rate of B–24s over
Formosa—where many gun laying radars were based and
confronted with jammers—was about the same as that ex-
perienced in earlier visual missions over Rabaul and Truk.
The RCM appeared to perform well, forcing the Japanese
into barrage or unguided fire. In at least three cases
Japanese radars went off the air when jammers were
turned on. In other instances, jammers were turned on be-
fore the radar had a lock on an aircraft and the radar con-
tinued to sweep and not track a specific target. The
Japanese adjusted their tactics, waiting until the bomb
run started to activate their radars instead of tracking
bombers at extreme range.52 Post-war interviews of Japan-
ese personnel indicated an “almost 100% reduction in ef-
fectiveness” of fire control radars that were being jammed.
Though investigative work was done into developing anti-
jam circuitry, none appears to have been fielded by the end
of the war.53

The rapid fielding of a new capability—RCM-
equipped aircraft—along with the development of tac-
tics, training, and doctrine, was a significant
achievement for air forces in the Southwest Pacific Area.
Drawing on lessons from Europe as well as the strategic
bombing of Japan by the Twentieth Air Force, Far East
Air Forces was able to quickly modify, man, and equip
its bomber fleet in order to continue operations in the
face of increasingly difficult air defenses fielded by the
Imperial Japanese Army. �
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Three airmen assigned to Field Unit 1, Section 22 Left to right: Capt.
Lefoldt, Navigator; Glenn Deakins, Technical Observer, USAAF; Lieu-
tenant Miller, Navigator.   FU 1 was assigned to work with the Raven air-
craft and ferrets assigned to the 43rd Group. (AFHRA, IRIS 44217)
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It’s My Country Too. By Jerri Bell and Tracy Crow,
editors. Lincoln NE: Potomac Books, 2017. Illustrations.
Photographs. Bibliography. Pp. xxi, 330. $32.95 ISBN:
978-1-61234-831-5

This book seeks to help fill a gap in our country’s
written history by capturing and sharing the stories of
women who have served in defense of the nation. The
editors argue (without any possibility of contradiction,
in my opinion) that history is generally written by the
elites and those in power, and so many stories and much
of history goes untold. This book seeks to redress this in
part by adding to the body of knowledge about women
who have served and fought for this country.

It’s My Country Too is a collection of stories arranged
chronologically starting with the American Revolution
and extending to the modern day. The focus is on the
people and their stories rather than the policies and
processes. These policies, cultural norms, and the like
are illustrated by the stories and the contextual
narrative; but the heart of this book is the women
themselves, what they did, suffered, and accomplished.

One of the exciting aspects of exploring previously
ignored or minimized parts of history is the wealth of
still untapped material. The editors point out, rightly,
that it can be difficult to find military stories of women
from the past; but works such as this can encourage
people to share the stories of ancestors and add to what
we know exists. For example, I have a Confederate
nurse’s memoir on my shelf that is not mentioned in this
book. It could have added perspective to the Civil War
section that was focused more on women who supported
or fought for the Union.

The book is readable, and the stories maintain a
balance between the various military services. It
includes stories about many unknown as well as
groundbreaking women from each era. The narrative
format makes for easy and interesting reading. One
extra bonus is the suggested reading section at the end
of the book where Bell and Crow offer the reader ideas
for where to find more information about this subject—
a very useful tool for anyone interested in more
information on the topic in general or on some of the
particular women presented. There are some minor
editing issues, and a glossary of military terms for the
nonmilitary reader and an index would have been useful
additions. The book is currently offered hard cover and
as an e-book. Overall it is a useful book on an under-
represented topic.

Lt Col Golda Eldridge, USAF (Ret), EdD

Flying Man: Hugo Junkers and the Dream of
Aviation. By Richard Byers. College Station: Texas

A&M University Press, 2016. Photographs. Notes.
Bibliography. Index. Pp. xi, 245. $39.95 ISBN: 978-1-
62349-464-3

Dr. Byers is eminently qualified to write a history
such as this. A history professor at the University of
North Georgia, he specializes in modern European,
German, and aviation history. I was excited about
reading this book, because Hugo Junkers had designed
and flown the world’s first all-metal monoplane, and his
name was associated with some of the great Luftwaffe
airpower of World War II. Unfortunately, my enthusiasm
waned quickly.

I have mixed feelings about this book. Hugo Junkers
and the Dream of Aviation sounded pretty good. The
reader was going to find out what Junkers did that was
important to the future and promise of aviation. What
one gets, however, is a good history of European—and
German in particular—history, economics, and political
science in the first half of the twentieth century.

For one who wishes to understand the “military-
industrial” complex of the late Imperial, Weimar, and
early Nazi eras in Germany, and how it fit in with the
economic and political situations brought about by
various internal and external pressures (the Versailles
Treaty and Great Depression being among the most
important), then this is a well-researched and
comprehensive history. But for those wishing to learn
about the engineering expertise shown by Junkers, the
nature of the many patents he held and their influence
throughout the aviation community, and the details of
his plans for airlines and an aviation world, the book
falls woefully short. Unfortunately, I expected much
more of the latter.

Byers has done a superb job of research using both
primary and secondary resources. It is also obvious that
he is very comfortable with the German language.
Unfortunately, this leads to a fairly ponderous read. In
all of the discussion about the myriad personalities in
both government and industry and the wide assortment
of government agencies (and segments of the Junkers
industrial empire) involved, Byers includes not a single
organization chart or a glossary of all of the German
abbreviations, names, and acronyms. The story bogs
down in numerous monetary figures: so many marks
loaned, so many marks in the hole, and on and on. For
someone who really wants to understand the political-
economic situation in Germany viewed from one
industrialist’s perspective, this is a good resource.

It is the “technical” side of the story that is very thin.
Most readers probably are aware of the Junkers J-1 and
the potential it represented in going from wooden
biplanes to metal monoplanes. But how did it and other
Junkers designs compare against contemporaries? And
why didn’t the technology progress more quickly? JUMO
(JUnkers MOtorenbau) provided many of the
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Luftwaffe’s engines during the Second World War and it
produced the world’s first operational jet engines. Most
of this was long after Junkers had been forced from the
company and died, but he certainly laid the groundwork.
I learned nothing about the early JUMO designs and
visions. The word “patents” comes up again and again as
Junkers tries to keep firm control over them, but what
they patented is essentially unmentioned.

The best part of the book is the last five pages of the
text—a summary that would make a wonderful stand-
alone article in a journal. I finally got a better sense of
where Junkers fit into the grand view of aviation history.
It was unfortunate that there was little in the overall
text to back up or explain the vision that is summarized.

Col Scott A. Willey, USAF (Ret), Book Review Editor, and
Docent, NASM’s Udvar-Hazy Center

American Airpower Strategy in World War II:
Bombs, Cities, Civilians and Oil. By Conrad C.
Crane. Lawrence KS: University Press of Kansas, 2016.
Photographs. Notes. Bibliography. Pp. 272. $34.95 ISBN:
978-0-7006-2209-2

The precision strategic bombardment thesis, as
originated by Douhet and Mitchell, refined at the Air
Corps Tactical School, and implemented in World War
II, spawned intense debate about its goals, methods, and
outcomes. Did the U.S. remain true to its thesis of
achieving surrender through precise bombing of
carefully selected targets to bring about a collapse of
enemy military power and morale? Did it succumb to the
lure of total war and conduct mass bombing of urban
areas? Did the threat of total war in the end find its way
into U.S. airpower strategy? Conrad Crane explores
these questions in this update of his foundational 1993
work on strategic bombardment. As Chief of Historical
Services at the U.S. Army Heritage and Education
Center and author of American Airpower Strategy in
Korea, 1950-1953, his conclusion on the outcome of the
World War II bombing campaigns on which the USAF
was built marks a bold new step in this endlessly
debated topic.

Expertly interweaving theses of such
groundbreaking pillars of the field as Ronald Schaffer
(Wings of Judgement), Michael Sherry (The Rise of
American Airpower), and Tami Biddle-Davis (Rhetoric
and Reality in Air Warfare), this synthesis examines the
impact of inter-war bomber and bombsight technology
development on pre-war bombing theory. Crane
scrutinizes the effects that USAAF experience with first-
generation radar and precision guided munitions in the
heat of World War II air combat had on the precision
strategic bombardment thesis. The ancient concept of

the death blow—the single overwhelming strike to shock
the enemy into submission—is meticulously dissected to
determine if and to what extent military and civilian
leaders yielded to this temptation. The book clearly
describes the lengths to which military leadership went
to remain committed to precision targeting in Europe
despite myriad influences and distractions.

The key point, thoroughly plumbed, is that urban
area bombing of Japan in the war’s final stages
inadvertently—and, perhaps, unavoidably—added the
implied threat of mass bombing to U.S. airpower
strategy. This edition examines that effect in such
subsequent military actions as Korea, Vietnam, and
post-cold war Eastern Europe and the Middle East.
Crane observes that although the U.S. continues to
strive for ever-greater precision, the implicit threat of
mass bombing remains in the background even today.

Drawing on extensive archival research in
operational records, official documents, and interviews,
Crane supports his argument with specific examples
and eyewitness accounts from participants on all sides.
He solidly distinguishes the effects of warfighting reality
in Europe and Japan from theoretical prewar debates.
Detailed endnotes provide context. The book is sprinkled
with archival photographs that illustrate points in the
text. For instance, a picture of the guidance mechanism
mounted on a bomb accompanies a discussion of early
precision guided munitions. The only puzzling note is
misidentification in a photo caption of Henry H. Arnold
as Frank M. Andrews.

The original edition set the tone for the ongoing
debate on bombing strategy. This update compellingly
argues that the concept of precision strategic
bombardment remains a relevant topic. It is a must-read
for any airpower scholar.

Steve Agoratus, Hamilton NJ

We Were Going to Win, or Die There: With the
Marines at Guadalcanal, Tarawa, and Saipan. By
Roy H. Elrod and Fred H. Allison. Denton TX: University
of North Texas Press, 2017. Photographs. Bibliography.
Notes. Index. Pp. ix, 289. $20.00 ISBN: 978-157441689-3

In this relatively short personal account, two Marines
from Muleshoe, Texas, teamed up to produce a superb
memoir describing Roy Elrod’s Marine Corps career
(1940-1961) with particular attention devoted to his
combat experiences in three of the hardest-fought battles
of the Pacific campaign: Guadalcanal (where he earned a
Silver Star), Tarawa, and Saipan. Elrod’s powerful 37-mm
guns made a difference at Guadalcanal and Tarawa—his
were the only ones known to make it ashore at Tarawa
on the first day. Elrod was in the thick of the fighting in
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all campaigns. At Saipan he commanded a company of 75-
mm halftracks, again fighting along the front lines until
being seriously wounded and evacuated near the end of
the battle on 2 July 1944.

In ten fast-moving chapters, Allison, a Marine Corps
historian at Quantico, interviewed Elrod for more than 30
hours beginning in late 2012 and edited the transcripts
for publication. The book covers Elrod’s life growing up in
Muleshoe through his schooling at Texas A&M. Elrod joins
the Marine Corps in 1940 where the book describes boot
camp, training at Camp Elliott (near San Diego), through
the 8th Marines’ combat. After being wounded, Elrod
returned to the United States in the fall of 1944 to
continue his recuperation and, at the end of the year,
married his sweetheart, Malda. Their marriage lasted 63
years. Elrod’s wartime letters to his family add to the
authenticity of this candid narrative and confirm—as do
the explanatory notes Allison provides based on official
Marine Corps records—that Elrod’s memory was
amazingly accurate nearly seven decades after many of
the events occurred. Elrod recounts each episode in a
straightforward, unvarnished style. In one anecdote
shortly after Guadalcanal when the 8th Marines were
recuperating on New Zealand, Elrod recalled: “We were
going to Wellington, and I knew there would be a parade
through the town. I felt arriving there with [a Japanese]
skull and crossbones on the front of our Jeeps would set the
proper tone. I felt like a warrior and wanted to show that
we were a different kind of group. When we reached our
camp on New Zealand, we removed the bones. We threw the
thigh bones into the garbage. The regimental staff wanted
the skulls. They sawed them off above the eye holes and
used the brain pans as ash trays in the regimental mess.”  

After Tarawa, Elrod redeployed to Hawaii for rest and
refitting: “I found out that you could join the Pearl Harbor
Officers Club for five dollars, and with your new
membership they gave you two bottles of liquor. I joined
five times, every day while in Pearl Harbor.”

Some of Elrod’s wartime experiences fit broadly with
those of other Marines in the Pacific theater. In at least
one aspect, however, his career was highly unusual: Elrod
rose all the way from private to captain in the Weapons
Platoon of the 8th Marines.

At least one present-day junior officer in the 8th
Marines commented that some of the experiences Elrod
describes could have happened yesterday in the Corps.
Other experiences, however, highlight the reality that as
difficult and miserable as contemporary conditions may
be at times in places like Afghanistan or Iraq, the
Marines of the Pacific theater during World War Two
experienced something worse.

Forrest L. Marion, Ph.D., Air Force Historical Research
Agency, Maxwell AFB AL
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SR–71 Flight Manual, The Official Pilot’s Hand -
book, Declassified and Expanded with
Com men tary. By Col Richard H. Graham, USAF (Ret).
Minneapolis MN: Voyageur Press, 2016. Diagrams.
Graphs. Illustrations. Photographs. Appendices. Pp.
1058. $75.00 ISBN: 978-0-7603-5174-1

This is a huge paperback book: 8 ½ in. x 11 in. x 1
7/8 in. thick, weighing nearly three pounds. The manual,
per se, is 995 pages long, and the commentary is 63
pages. One is inclined to ask why you’d buy this book
since you aren’t going to fly an SR-71? The answer, of
course, is to learn more about the SR-71. However, since
it actually is the pilot’s manual, it is not well constructed
to provide general information easily. Consequently,
Graham’s commentary section is very important for
providing background and context for the actual
manual.

Graham graduated from the University of Akron in
1964 and has two master’s degrees from Pepperdine
University. He graduated from Air War College in 1982.
He flew the Lockheed SR-71 Blackbird from 1974-1981.
In 1981 he took command of the 1st Strategic
Reconnaissance Squadron and, in 1987, became
commander of the 9th Strategic Reconnaissance Wing
at Beale AFB. He is the author of five previous books on
the SR-71.

Before discussing Graham’s commentary, I should
point out that the manual is actually the manual for the
SR-71B trainer that is available for free at
https://www.sr-71.org/blackbird/manual/, exactly as
printed in this book. Except for the 19 added pages
concerning differences between the SR-71B and the SR-
71A, this book is also the pilot’s manual for the SR-71A.
As in the on-line version, the book’s reproduction of half-
tone pictures is wretched. They look like something that
has been Xeroxed too many times. Line drawings and
simple graphs are quite good. Graphs drawn on what
looks like the K&E paper I knew in the past, range from
quite clear to nearly impossible to read. The website
notes that pages 1-28A, 1-28B, 1-174, and 1-175 are lost
or missing; and pages 4-150 through 4-160 are still
classified as of 7 Jan 2017. These pages as well as pages
4-119 through 4-149 are, indeed missing from this book.
In contrast, Graham’s commentary is printed on high-
grade glossy paper; and the reproduction of both text
and photos is outstanding.

It is very helpful that Graham’s commentary follows
the chapter outline of the manual and refers to the
relevant pages and figures of the manual when he
discusses the material concerned. The descriptions of the
functions and operation of the aircraft are clear and
concise and nicely supplemented with Graham’s and
others’ experiences. His description of an SR-71 sliding
on JP-7 on the hangar floor, for example, illustrates the
reality of dealing with this unusual fuel in a way that

the manual, itself, cannot. The description of mid-air
refueling in the Normal Procedures section gives the
non-flying reader something an idea of what it was like
in a way that the manual cannot.

In summary, the commentary section is very good.
However, a caveat: If all the reader wants is the flight
manual, get it for free off the internet. $75 is a lot to pay
for someone else’s time and paper for the download plus
63, admittedly large, pages of expert commentary.

Leslie C. Taylor, NASM Docent, Udvar-Hazy Center,
Smithsonian National Air & Space Museum

The Tuskegee Airmen Chronology. By Daniel L.
Haulman. Montgomery AL: NewSouth Books, 2017. Pho-
tographs. Bibliography. Pp. 179. $25.95 paperback ISBN:
978-1-58838-341-9

The role of the Tuskegee Airmen in American his-
tory is both extraordinary and inspirational. Facing in-
credible obstacles of discrimination and segregation in
both civil and military life, their legacy goes beyond their
successes in the skies over Europe and significantly ad-
vances the cause of civil and equal rights. This story has
been related in numerous books, articles, and even Hol-
lywood movies. Is there a need for another book on the
subject? Does another volume add value or new insights
to the historical record? In the case of Haulman’s The
Tuskegee Airmen Chronology, the answer is a resound-
ing yes. 

While the existing literature about the Tuskegee
Airmen has raised the public’s awareness of the lives
and accomplishments of these men, not all of it has been
based on historical fact and, in some cases, has created
almost a mythical legend about this intrepid group of
men. Daniel Haulman, Ph.D., Chief of the Organiza-
tional History Division of the Air Force Historical Re-
search Agency and a preeminent authority on the
Tuskegee Airmen, has done much to establish an accu-
rate record of the history surrounding them. Co-author
of the definitive The Tuskegee Airmen, An Illustrated
History, 1939-1949, eight other books about Air Force
history, and dozens of articles, Dr. Haulman has dis-
pelled some of the myths associated with the Tuskegee
Airmen while concurrently expounding their achieve-
ments and contributions.

The Tuskegee Airmen Chronology is an important
and valuable addition to the narrative about African
American aviation in World War II. It presents a de-
tailed, yet highly readable, account of the events leading
to the establishment of the Tuskegee Institute “Experi-
ment,” the training and lives of the airmen stateside,
their combat experiences in North Africa and Europe,
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and the events impacting the lives of several of them
post-World War II. The day-to-day timeline provides de-
tailed individual experiences and events that enable a
unique perspective on the Red Tails and other black avi-
ators of World War II and beyond. By composing this
book as a chronology, Dr. Haulman highlights that many
aspects of the African Americans’ experience were hap-
pening simultaneously. As he writes, “At the same time
that black officers were incarcerated for resisting segre-
gation at Freeman Field… other black officers were
earning Distinguished Flying Crosses and aerial victory
credits by shooting down enemy airplanes in combat
over Europe, while still other black cadets were learning
to fly military airplanes.” 

With a forward written by Tuskegee veteran Col.
Charles McGee (Ret.), who, at 98, still retains the energy
and wit that enabled him to complete 409 fighter combat
missions (a USAF achievement that may never be sur-
passed), The Tuskegee Airmen Chronology will be valued
by the casual reader and the academic researcher alike.
It retains the suspense of an exciting story of battle
against domestic and foreign foes while providing the
detail, accuracy, and perspective of a critical part of US
history.

Al Stettner, NASM Docent

Testbeds, Motherships & Parasites: Astonishing
Aircraft From the Golden Age of Flight Test. By
Frederick A. Johnsen. Forest Lake MN: Specialty Press,
2018. Tables. Diagrams. Photographs. Notes.
Appendices. Glossary. Bibliography. Index. Pp. 203.
$32.95 paperback ISBN: 978-1-58007-241-0

Frederick Johnsen served for many years in the
public relations, historian, and museum director roles at
both the Air Force Flight Test and Dryden Flight
Research Centers. As such, he is highly qualified to write
a book on this subject and of this scale.

First off, what are we talking about here? Simply,
testbeds are aircraft used to test components such as
engines in an actual flying environment. Motherships
carry other aircraft aloft to facilitate test time, range,
and the like. Parasites marry a couple of aircraft to
enhance operational missions. 

Johnsen has divided the story into 12 chapters, 11
of which cover time periods or types of craft. In the first,
“Old School,” the earliest mothership is introduced—
John J. Montgomery’s use of a balloon to carry his
gliders to higher altitudes for extended glides. “Parasites
with a Purpose” covers the USN dirigibles that carried
parasite fighters, the piggyback German Mistel (manned
fighter that released a modified unmanned bomber)

program, and the Japanese Okha Kamikaze weapons
carried underneath a bomber. Also there are the post-
war XF-85 parasite fighter and the range-extending
projects where a fighter and bomber joined wings in
flight—the TIP-TOW and TOM-TOM projects.

“Bomber Bonus Testbeds” highlights the
tremendously successful use of surplus B-17, -24, -26, -
29, -45, -50, and -52s to test new turboprop and turbojet
engines. “Transport Testbeds” shows the use of 747s, C-
119s, C-141s and others to test engines and radars in
realistic environments. Arguably the most famous uses
of motherships were the “Post-War Motherships” that
carried the X-planes and others aloft. Chuck Yeager’s
ride in the X-1 started in a B-29. The Magnificent X-15
was launched from a B-52. Possibly the most famous of
all motherships, B-52 Balls Eight, is heavily covered.
Another chapter deals with Canadian Testbeds using
such aircraft as the Vickers Viscount.

The “Space Shuttle Carrier Aircraft” and “Scaled
Composite’s Motherships” rate chapters of their own.
“Underwing and Useful” looks at aircraft launch
platforms for drones, including the ubiquitous Firebee.
“Airframe Mods and Systems Tests” is a really
interesting chapter covering some real oddballs. I had
no idea that a Fairchild PT-19 open-cockpit trainer was
modified with a 1/4-scale B-29 wing and empennage to
validate those designs. A wooden Lockheed Vega was
used for early radar testing. The X-21 was a B-66 with a
new laminar-flow wing. A supersonic-tip-speed
turboprop powered the XF-84H. The final chapter,
“Miscellanea,” picks up many of the other aircraft that
didn’t fit neatly in the earlier chapters—things such as
F-82 Twin Mustangs carrying ramjets.

All of these are just examples; there are many more
aircraft included. In fact, two of the appendices tabulate
all of the testbed aircraft and motherships included for
easy reference. The index can then guide the reader to
the section of the book covering that aircraft. Those,
along with the several hundred photos (about half in
color), add greatly to the excellent text. For readers
interested in some of the myriad uses the military,
industry, NACA, and NASA have dreamed up for an
aircraft to support research, development, and
operations of another aircraft or system, this is
definitely the sourcebook to start with and worth every
penny of the cost.

Col Scott A. Willey, USAF (Ret), Book Review Editor, and
Docent, NASM’s Udvar-Hazy Center

The Few: The American “Knights Of The Air” Who
Risked Everything To Save Britain in the Summer
of 1940. By Alex Kershaw. Philadelphia PA: Da Capo
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Press, 2006. Maps. Notes. Photographs. Illustrations.
Bibliography. Appendix. Index. Pp. xix, 310. $15.95
paperback ISBN: 978-0-306-81572-0

The recent motion picture, The Darkest Hour, a
World War II story of British Prime Minister Churchill
and the Battle of Britain, has raised the question of
whether American pilots were in this historic battle.
Indeed there were, The number most often cited is nine,
but the number is elusive as some volunteers declared
themselves to be Canadian: Yankee participation would
have violated American law.

In those dark days following the defeat of France
and the British evacuation at Dunkirk in the spring of
1940, some British leaders led proposed reaching an
accommodation with Hitler. Winston Churchill declared,
“We shall never surrender.” The American pilots who
volunteered for service with the Royal Air Force (RAF)
placed their lives on the side of Churchill.

The story is told around the first American pilot
known to have flown—and died—with the RAF in the
Battle of Britain—William Mead “Billy” Fiske III. Born
in 1911, the scion of a wealthy Connecticut family, he
apparently spent more time in Europe than in the US.
When 16 he won a place on the US Olympic team and,
as captain of the American bobsled team, became the
youngest male to win a gold medal. A second gold medal
was won at the 1932 Lake Placid Winter Games. He
declined to participate in 1936, as that might have
meant being honored by Hitler. When not pursuing
Olympic gold, Fiske was earning a degree in economics
and history at Cambridge and spending time in
Hollywood producing a movie and learning to fly.

With a passion for flying as well as sports, he sought
membership in RAF Reserve Fighter Squadron 601. Its
pilots were predominantly wealthy young Londoners; it
became known as the “millionaires squadron.” First
denied membership as “not in the interests of Britain,”
he overcame that obstacle by recreating himself as a
Canadian (fooling few due to his Olympic medals). He
formally joined the RAF on September 18, 1939, 18 days
into the Second World War.

Short on solo hours, Fiske was first assigned to a
pilot training unit. On April 12, 1940, he was awarded
pilot’s wings and posted to 601 Squadron. It was
equipped with Hurricanes, a British fighter often in the
shadow of the more popular Spitfire. In fact, the
Hurricane was quite capable of taking on the excellent
Messerschmitt Bf 109 fighter. Pilots favored the
Hurricane’s wide landing gear and the immense fire
power from eight wing-installed machine guns. RAF
leaders praised the Hurricane because it was much
easier –and cheaper—to produce. As a result more
squadrons were equipped with Hurricanes than
Spitfires.

Considering the merits of the two fighters, RAF

Fighter Command assigned Spitfire squadrons to take
on the Bf 109s, while the Hurricanes went after the
Luftwaffe’s Bf 110 heavy fighters, Stuka dive bombers,
and twin-engine bombers. It was this strategy that
deprived the Luftwaffe of achieving control of the air,
thus ending Hitler’s planned invasion of England.

For a time, 601 Squadron rarely encountered enemy
aircraft, but Pilot Officer Fiske finally engaged the
enemy on August 15, 1940. No victories scored, but the
next day, while battling Stukas, his fuel tank was hit and
a fire ignited. Fiske chose to crash land near his airfield
in an attempt to salvage the aircraft. He was pulled from
the aircraft, badly burned though conscious, by a fellow
pilot. Following emergency treatment, he began to make
a remarkable recovery. The physicians concluded “He
will survive.” He did not. In the night he went into shock
and died.

Nine—even twice that-number—American
volunteer fighter pilots had no impact on the balance of
power between the opposing forces. But the symbolism
of American lives at risk to defend the freedom of the
English could hardly have been lost on the English
appeasers. Fiske was given a hero’s funeral, not due to
heroic action in combat but because he had come to the
aid of Britain in its darkest hour. In the Boxgrove
graveyard in Sussex, England, his headstone reads: AN
AMERICAN CITIZEN WHO DIED THAT ENGLAND
MIGHT LIVE.

Robert Huddleston, WWII combat fighter pilot, Chapel
Hill NC

Air Officer Commanding: Hugh Dowding,
Architect of the Battle of Britain. By John T.
LaSaine, Jr. Lebanon NH: ForeEdge University Press of
New England, 2018 (May). Preface. Photographs. Notes.
Bibliography. Pp. 272. $29.95 ISBN 978-1-61168-937-2;
$24.99 (ebook) 978-1-61168-938-9

Dr. LaSaine holds a Ph.D. in history from Brown
University. He currently serves as an  associate
professor at the Air Command and Staff College,
Maxwell AFB AL.

Hugh Dowding was born in 1882 at the apex of
British imperial power. He graduated from Winchester
and the Royal Military Academy, Woolwich, and was
commissioned into the Royal Regiment of Artillery in
1900. Dowding earned a position at the British Army
Staff College, Camberley, and then earned his wings as
a Royal Flying Corps (RFC) pilot in 1914. During World
War I, Dowding led both an operational squadron at the
front and a technical testing squadron in England. In
1936, he was assigned the critical task of reorganizing
the Air Defense of Great Britain and ultimately became
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Air Officer Commanding-in-Chief of the new Royal Air
Force (RAF) Fighter Command.

During his long military career, Dowding is credited
with fostering the procurement of both the Hawker
Hurricane and Supermarine Spitfire fighter aircraft. He
also developed and oversaw the implementation of the
“Dowding System,” a wide-area, ground-controlled,
enemy aircraft interception network. This system used
a dedicated land-line telephone network to rapidly
collect information from Chain Home (CH) radar
stations and the Royal Observer Corps (ROC) to
coordinate and direct defensive interceptor aircraft and
anti-aircraft artillery against enemy targets. Dowding
was also unwilling to unnecessarily sacrifice both
limited British aircraft and pilot resources to the Battle
of France and the “Big Wing” air combat strategy
proposed by others. His Fabian fighter interceptor
strategy preserved material and pilot resources to win
the Battle of Britain. In spite of his achievements,
Dowding’s subsequent removal from command and
retirement from the RAF in 1942 have been attributed
to his singlemindedness, outspoken behavior, and
perceived lack of political diplomacy.

LaSaine’s book is a balanced compilation of the
literature relating to Dowding’s life and career. He
draws from many cognitive resources on the RAF, Battle
of Britain, and other historical information to paint an
insightful picture of this complex historical figure. In
fourteen chapters, La Saine takes the reader through
Dowding’s early professional development during the
pre-World War I years; his growth and achievements
during that war; his ascent to RAF leadership in the
interwar years; his accomplishments as a planner,
organizer, and decisionmaker during the decade leading
to WWII; his performance as a high-level commander in
the first years of World War II; and, finally, his
intellectual and spiritual journey through the last years
of his life.

Of particular interest to World War II enthusiasts
are the six chapters devoted to Dowding’s impact on the
stand-up, organization, and readiness of the RAF
Fighter Command; command operations at the onset of
the war, including air support at the evacuation of
Dunkirk; operations and strategy for the four-month
Battle if Britain; and the problems of dealing with night
bombing during the subsequent German Blitz. LaSaine
describes offensive and defensive fighter and bomber
operational objectives, strategy, implementation, and
results from both sides during this period. He also
provides equal time to the constant political infighting
within the RAF and Parliament throughout Dowding’s
tenure in command. Ultimately, his controversial style
and lack of political alliances at the time overcame his
significant achievements.

Despite LaSaine’s tendency to occasionally use
somewhat disruptive, complex sentence structure, the

book is a worthwhile and informative read. LaSaine also
provides a set of very useful reference notes describing
his obviously extensive research. This book presents a
discerning view into one of the early builders of air
power.

Frank Willingham, Docent, National Air & Space
Museum

Bringing Columbia Home: The Untold Story of a
Lost Space Shuttle and Her Crew. By Michael D.
Leinbach and Jonathan H. Ward. New York: Arcade
Publishing, 2018. Maps. Diagrams. Photographs. Notes.
Glossary. Index. Pp. 356. $25.99 ISBN: 9781628728514

Much has been written about the final flight of the
space shuttle orbiter Columbia, a mission on which the
orbiter and her seven-member crew were lost after the
ship’s thermal protection system suffered catastrophic
damage during launch. It is well known that the
accident was caused by a tragic chain of events. During
launch, a piece of foam insulation was dislodged from
the shuttle’s external fuel tank and struck the orbiter’s
left wing, creating a gap in the reinforced carbon-carbon
material that formed the leading edge of the wing and
was designed to handle the extreme heat the wing would
experience during its return from orbit. The undetected
gap was a non-issue during Columbia’s 16-day mission.
But on Saturday, February 1, 2003, as the orbiter
descended into the atmosphere and was just 16 minutes
from landing at Cape Canaveral, the gap allowed hot
gasses to enter the wing’s internal structure and melt it
from the inside out. This led to loss of control, wing
failure, and Columbia’s break-up over East Texas and
Louisiana.

This outstanding book tells the story of Columbia’s
recovery process, a painstaking effort that began
immediately after orbiter debris began coming to Earth
and lasted for nearly three months. The authors are
eminently qualified to write this story. Leinbach spent
27 years with NASA, serving as Shuttle Launch Director
from August 2000 until the program’s termination in
2011. He was also directly involved in the Columbia
recovery operations from the outset. Ward has worked
in the aerospace industry and written extensively on
space operations; his books on Apollo-era space missions
earned high praise from experts throughout the space
community.

Columbia’s recovery was a three-part effort, with
significant overlap among the parts.

Of primary importance immediately following the
accident was the recovery of crew remains. This was
critical for families and also essential to enable NASA
to determine exactly how the crew had died. Within
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three days, partial remains of two crew members and
significant remains of the others had been found. Ten
days after the accident, the final remains were
recovered.

The second stage in the process, which overlapped
with the recovery of human remains and continued
through the end of April, was recovery of hardware
debris. This massive effort involved an estimated 25,000
individuals including private citizens, police, and
firefighters from communities in and around Hemphill
TX; the FBI; Coast Guard; Texas National Guard;
astronauts, engineers, technicians, and contractors from
multiple NASA centers; Native American fire crews; and
FEMA. Nearly four dozen local, state, and federal
agencies were involved; remarkably, there were no “turf”
issues or arguments about who was in charge.

The third part of the process was the work overseen
by Leinbach to identify the 84,000 pieces of recovered
debris and then “reconstruct” the orbiter in a hangar at
the Kennedy Space Center. The objective was to
determine the cause of the accident based solely on the
wreckage. (By contrast, the independent Columbia
Accident Investigation Board would examine the
wreckage, conduct interviews, study photographic
evidence, and conduct various hardware tests as part of
its investigation.) The reconstruction was not an
attempt to actually rebuild the orbiter. Rather, it
entailed laying out debris in major sections so that
engineers and technicians could examine each section to
determine what it told them about the chain of events
that led to the accident. The authors’ description of the
analysis that brought the team to the conclusion that
the foam strike on the left wing had led directly to the
loss will satisfy any engineer who wants a full technical
explanation of the accident.

Put simply, this book is a must-read. First, it is an
exceptionally well-researched, well-written book that
tells an interesting story, one that has not previously
been presented. But more importantly, the book gives us
two strong messages, one we’ve heard before and one we
don’t hear often enough.

The previous message (that bears repeating) is that
no matter how well NASA engineers its systems and
trains its people, flawed decision-making is a critical
factor that adds to the danger inherent in human
spaceflight. In the Apollo 1 fire, Challenger accident, and
loss of Columbia, one lesson has been painfully learned
and re-learned: hard work by brilliant engineers and
dedicated people throughout NASA and industry can be
undone by complacency and a willingness to allow
deviations from prescribed performance to become
acceptable as the “new normal,” to the point where
further deviations result in tragedy. This was the case
with the foam strike that proved fatal to Columbia.
Foam wasn’t supposed to separate from the external
tank, but when it happened on several flights and there

were no calamitous results, NASA managers began to
accept a degree of foam separation. Post-Columbia
hindsight makes it clear that the right thing to do would
have been to make the difficult decision to suspend
shuttle operations until the foam problem was fixed.

And lastly, the message we don’t hear often enough
is captured in the way the thousands of people involved
in the recovery effort came together and worked through
difficult, emotionally challenging conditions to do the job
that needed to be done. Throughout the book, Leinbach
and Ward provide countless stories of people who
willingly gave of their time and energy to “bring
Columbia home.” When we pick up a book about a major
tragedy, we aren’t expecting to find a “feel-good” story,
but that is precisely the recurring message that comes
through in this excellent book.

Lt Col Joseph Romito, USA (Ret), Docent, National Air
and Space Museum’s Udvar-Hazy Center and National
Mall Facility

Flying against Fate: Superstition and Allied
Aircrews in World War II. By S.P. MacKenzie
Lawrence KS: University Press of Kansas, 2017. Index.
Notes. Bibliography. Pp. 256. $29.95 ISBN: 

When I joined my USAF flying unit I was surprised
to learn that a number of the older pilots I flew with
were superstitious. Personally, I was not so inclined and
regarded this as a joke—a put on. I never asked and
never was told what was the basis of these beliefs. In
Flying against Fate, S. P. MacKenzie explores this
subject in considerable detail.

He has produced a small book with 104 pages of text,
83 pages of notes, and a 43-page bibliography. His
research is impressive in its volume and is
overwhelmingly based, as might be expected for this
subject, on air crew memoirs, diaries, and interviews.
The book focuses on American army and naval aviators
along with Commonwealth aviators during World War
II. It covers the subject in exhaustive detail dealing with
talismans and mascots, incantations and rituals, jinxes
and Jonahs, numbers and symbols, as well as
premonitions of disaster.

The basis of these beliefs by those who believed in
them, according to MacKenzie, was the high loss rates
among those who flew bombers and fighters in combat
(there is no mention of those who flew cargo, ferrying, or
training missions). MacKenzie does write that those
flying anti-submarine patrols sustained lower loss rates
than those flying bombers and fighters and, thus, were
much less likely to be superstitious.

Clearly this is a book that fills out what the air
crews were experiencing and how they tried to cope with
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dangers that were involved. While MacKenzie states
that bomber crews were more likely to be superstitious
than fighter pilots, there is no attempt to compare these
aviators with the average American male of similar age
and background. Nor, for that matter, does he attempt
to use other discriminators such as education,
geography, religion, or their employment (such as flyers
compared with those who served in the infantry or
submarines). In many respects this book, although
short, is overblown: there is much repetition. There is
also no discussion of the belief in luck as anything other
than superstition: MacKenzie merges the two. His
discussion of religion may disturb some for, despite an
earlier disclaimer, he sees religion as at least similar to,
if not the same as, superstition. This negative view is
reaffirmed by him as he admits to being an “agnostic
leaning toward atheism.”

The result is a well-researched, very detailed
investigation of an element in the lives of at least some
of the Anglo-American aircrew who flew in World War
II. This subject is different and has been hardly
mentioned in the many accounts of the air war—
certainly not in academic studies. It will prove valuable
for those who desire an in-depth view of how Anglo-
American airmen faced the reality of their possible
death, dismemberment, or imprisonment and the loss of
friends and comrades.

Kenneth P. Werrell, Culpeper VA

Glenn Miller Declassified. By Dennis M. Spragg.
Lincoln NE: Potomac Books, 2017. Maps. Tables.
Photographs. Notes. Bibliography. Index. Pp. xviii, 386.
$34.95 ISBN: 978-1-61234-895-7

Glenn Miller Declassified tells the story of one of
America’s most beloved musicians of the first part of the
20th century including his life, wartime service, and
eventual disappearance over the English Channel while
travelling from England to Paris for a Christmas
concert. Spragg is the Senior Consultant for the Glenn
Miller Archive in the American Music Research Center
at the University of Colorado Boulder. The title of his
book leads one to believe that he has uncovered some
previously classified information that will shed light on
Miller’s disappearance. What he provides is a plausible
and entirely likely explanation primarily based on
known facts, but there appears to be little contribution
from previously hidden information.

Unfortunately Spragg’s explanation of Miller’s
disappearance is almost lost in a narrative full of
unlikely possibilities and detailed explanations of things
having little to do with the facts. Further, he asserts his
final conclusion as definitive—something that can never

be proven, even if the wreckage of Miller’s plane is ever
found.

The book was the subject of a segment on the Travel
Channel’s Mysteries at the Museum television series.
During the show’s interview, Spragg presents his central
theory that Miller’s single-engine plane suffered from an
engine failure over the channel and crashed. The
relevant information from the book supporting this
theory is presented clearly and contrasted with various
conspiracy theories. At the end of ten minutes I had a
better appreciation for Spragg’s argument than I did
after reading his entire book.

Spragg covers Miller’s life and career leading up to
his wartime service and then spends a significant
amount of the narrative discussing the Army bands. The
portion following that actually discusses the
disappearance is confused, choppy, and difficult to follow.
Much of the most relevant information is relegated to
notes. Spragg mentions several high-profile modern
oceanic aircraft accidents (JFK Jr. and Air France in the
South Atlantic) with no description of circumstances of
those accidents or why they are relevant. Ultimately the
reader is left trying to piece together the most important
points to determine where Spragg is going with the
information. A quick online search will take those
interested to the Mysteries at the Museum segment
where they can get the important information in ten
minutes.

Lt Col Golda Eldridge, USAF (Ret), EdD

The Vietnam War: An Intimate History. By Geoffrey
C. Ward and Ken Burns. New York: Alfred A. Knopf,
2017. Index. Contents. Photographs. Maps. Bibliography.
Pp xiii, 612. $60.00 ISBN 978-030770025-4

This impressive book is a must-have companion to
Ken Burns’ and Lynn Novick’s highly praised PBS
series, The Vietnam War. It parallels the presentation
and adds much more in its text. Everyone who
applauded the series will equally appreciate the
extensive collection of photographs, many not used in
the series, that are matched by an informative narrative.
A balanced approach, drawing on the experiences of
participants from all sides of the war and from the anti-
war movement, it does justice to anyone who was in
some way connected to the war and the issues of that
era. In short, this book’s breadth addresses much of a
war that remains one of the most consequential and
controversial events in American history.

Those who are combat veterans of the war will
probably be the most critical of readers. As one veteran
of the most intense year of the war, I can assure them
that they will not be disappointed by this reflective
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history of the conflict. Consequently, the book’s use of
vignettes—again, from all sides of the war—resonated
with this veteran’s memory of the same events,
especially of the Tet Offensive and the siege at Khe
Sanh. An unexpected bonus for me was the discovery of
people with whom I had served in the war.

Of particular interest is a section containing a
“what-if” discussion, comparing what President John F.
Kennedy’s courses of action in Vietnam might have been
and the decisions he could have made if he had lived and
was re-elected, in contrast to the fateful decisions made
by President Lyndon B. Johnson following his re-
election. Equally perceptive is an essay on the anti-war
movement’s impact on the war and on American society
in general. 

The book’s attention to high-level deliberations in
each of the four presidential administrations during the
duration of the war, discussions that all but
acknowledged the conflict was unwinnable, and to the
domestic social issues that in large measure had been
central to the war’s unpopularity on the home front
helped to round out the overall backdrop to the war.

In 1981, I was a recipient of a National Endowment
for the Humanities fellowship to research the war, its
legacy, and its impact on the United States. This
encyclopedic book, had it existed at that time, would
have been immensely helpful as a general reference, just
as it should be for anyone reading it today.

There are some minor errors in the captions. A few
aircraft and weapons are misidentified; a couple of
caption dates are clearly wrong; and a very small
number of spelling errors appear. 

The book’s modest price, in light of its quality and
its very large coffee table size, makes a strong argument
for its acquisition.

Col John Cirafici, USAF (Ret), Milford DE

The Imagineers of War: The Untold Story of
DARPA, the Pentagon Agency that Changed the
World. By Sharon Weinberger. New York: Alfred A.
Knopf, 2017. Illustrations. Acknowledgments. Notes.
Sources. Bibliography. Index. Pp. x, 486. $32.50 ISBN:
978-0385351799

Despite its 60-year existence, the Defense Advanced
Research Projects Agency (DARPA) remains unfamiliar
to many people within the Department of Defense (DoD)
and to most people outside DoD. Even Neil deGrasse
Tyson, erudite astrophysicist and host of the National
Geographic Channel’s StarTalk television program,
stumbled over the agency’s exact name during an
interview with journalist Sharon Weinberger, the author
of this book, in November 2017. His minor gaffe

unintentionally illustrated the need for Weinberger’s
history of DARPA.

Established simply as ARPA by President Dwight
Eisenhower in February 1958, the agency provided
managerial oversight of all U.S. space projects in the
aftermath of the Soviet Union’s launch of Sputnik, the
world’s first artificial satellite. The agency assigned
specific projects to the Air Force, Army, or Navy for
execution; but ARPA itself controlled the purse strings
and substantial decision-making authority.
Consequently, during its infancy, the agency helped
demonstrate many key space-based capabilities:
SCORE, the world’s first communications satellite;
Corona, the first photoreconnaissance satellite; TIROS,
the world’s first meteorological satellite; Transit, the
first navigation satellite; and Vela Hotel, the first
nuclear-detection satellite. Planning the development of
space launch vehicles also became an ARPA
responsibility prior to establishment of the National
Aeronautics and Space Administration.

Beyond this early phase in ARPA history,
Weinberger’s book focuses sequentially on the agency’s
attempts to define its mission and organizational vision.
She describes the agency’s less-than-successful,
sometimes sinister “counterinsurgency” efforts during
the Vietnam War. Similarly, she assesses ARPA
proposals for ballistic missile defense as “too expensive,
too impractical, or a combination of both.” Under its
expanded name after 1972, DARPA shifted its mind-
related research from parapsychology to biocybernetics,
then to augmented cognition. By 2010, that research line
evolved into “computational counterinsurgency,” with
emphasis on crowd sourcing and social networking
technologies for threat identification.

Meanwhile, the agency participated in other
technological advances. It managed to develop the
ARPANET—ancestor of today’s Internet—and fostered
essential research for the stealthy F-117 Nighthawk, the
remotely piloted Predator, GPS-guided munitions, and a
host of robotic applications. Although Weinberger covers
these and more, she fails to mention other cutting-edge,
DARPA-sponsored systems beneficial to the Air Force,
such as the semi-autonomous X-37 spaceplane and the
innovative curved-focal-surface Space Surveillance
Telescope. If this litany of projects sounds like a
hodgepodge, it is. Weinberger concludes, “There did not
seem to be any thought given to the overarching
problems that DARPA was supposed to solve; it was just
generating technology.”

Measured by breadth of research, analysis of
sources, and narrative composition, The Imagineers of
War stands head and shoulders above Annie Jacobsen’s
The Pentagon’s Brain (2015), the only other recent book
about DARPA. Although both authors selectively pluck
titillating samples from the past to present DARPA
history, to one degree or another, as an exposé of
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wasteful effort, Weinberger at least tries to be more
objective. Jacobsen flatly failed to give readers a
balanced, broader plumbing of DARPA activities.
Furthermore, she committed numerous factual
misstatements, such as referring to activities “deep
inside Cheyenne Mountain in Colorado Springs” in
October 1960; that facility did not become operational
until April 1966. Jacobsen also referred erroneously to
satellites, “each carrying a payload of a hundred pounds
of recording instruments,” and “placed in equatorial and
polar orbits” to monitor Operation Argus nuclear testing
during August–September 1958. Only ARPA’s Explorer
4—weighing 17.6 pounds—performed such a task.
Admittedly, Weinberger does not escape unscathed in
this regard. She misstates SCORE’s launch date as
January 21, 1959, which was actually the date it fell
from orbit. Such errors might cause some readers to
question the accuracy of other details in both books.

All things considered, however, The Imagineers of
War remains the best, most up-to-date treatise on
DARPA history since the in-house volume prepared by
Lee Huff and Richard Sharp of Richard J. Barber
Associates in 1975. Until some ambitious scholar
produces a truly comprehensive, multivolume history of
DARPA, Weinberger’s book will suffice.

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

Anyone who believes he or she is qualified to substan-
tively assess one of the new books listed above is invited
to apply for a gratis copy of the book. The prospective re-
viewer should contact:
    Col. Scott A. Willey, USAF (Ret.)
    3704 Brices Ford Ct.
    Fairfax, VA 22033
    Tel. (703) 620-4139
    e-mail: scottlin.willey@gmail.com

Books to Review

Bourque—Beyond the Beach: The Allied War Against
France. 352p.

Curtis—Canadian Aerospace and Joint Studies Vol 2,
2010-2011 Master of Defence Studies Select Papers.

Vaughan—Solo Stages: A Recollection of Jet Pilot
Training in the United States Air Force 1962-1963.
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March 23-24, 2018
The Society for History in the Fede -
ral Government will hold its annual
meeting at the Robert C. Byrd Center for
Legislative Studies in Shepherdstown,
West Virginia. For details, including reg-
istration, see the Society’s website at
http://shfg.wildapricot.org/

April 5-8, 2018
The Society for Military History will
host its 85th annual symposium in
Louisville, Kentucy. The theme of this
year’s gathering is “Landscapes of War
and Peace.” For additional info, see the
Society’s website at https://ww2.even-
trebels.com/er/CFP/OnlineSubmissionE
MailLogin.jsp?CFPID=749&Submit=Re
set&Token=Y2GSDUHMKDATLDM4F
96XJYZHSA. 

April 12-14, 2018
The Organization of American
Historians will hold its annual meeting
at the Sacramento Convention Center in
Sacramento, Calif. This year’s theme is
“The Forms of History.” For registration,
see the Organization’s website at
www.oah.org/meetings-events/2018/.

April 16-19, 2018
The Space Foundation will host its
34th annual Space Symposium at The
Broadmoor Hotel in Colorado Springs,
Colorado. The Foundation bills this
event as the world’s premier gathering
of space professionals. For registration
and other info, see the Foundation’s web-
site at www.spacesymposium.org/. 

April 18-21, 2018
The National Council on Public
History will hold its annual meeting At
the Renaissance Las Vegas Hotel in Las
Vegas, Nevada. The theme of this year’s
meeting is “Power Lines.” For details, see
the Council’s website at http://ncph.org/
conference/2018-annual-meeting-2/

April 22, 2018
The American Society of Aviation
Artists will open its 32nd Annual Inter -
national Aerospace Art Exhibition at the
Palm Springs Air Museum in Palm
Springs, Calif. For more details, see the
Society’s website at http://asaa-avart.
com/asaawp2014/2018-call-for-entries

April 25-27, 2018
The Army Aviation Association of
America will hold its annual Army
Aviation Mission Solutions Summit at
the Gaylord Opryland Hotel in
Nashville, Tennessee. Get details on reg-
istration at the Association’s website at
http://www.quad-a.org. 

April 27-28, 2018
The Vietnam Center and Archive and
the Institute for Peace & Conflict at
Texas Tech University will co-host a con-
ference entitled “1968 and the Tet
Offensive.” For further information, see
the Center’s website at https://www.viet-
nam.ttu.edu/events/2018_Conference/.

April 30-May 3, 2018
The Association for Unmanned
Vehicle Systems International has
scheduled Xpotential 2018, its premier
annual symposium and exhibition to be
held at the Colorado Convention Center
in Denver, Colorado. For more informa-
tion, see the Association’s website at
http://www.auvsi.org/events/xponen-
tial/auvsi-xponential-2018. 

May 14-17, 2018
The American Helicopter Society
International will host its 74th annual
Forum and Technology Display in
Phoenix, Arizona. This year’s theme is
“The Future of Vertical Flight.” For
details, see the Society’s website at
https://www.vtol.org/annual-forum/
forum-74. 

May 17, 2018
After a thirteen-year restoration effort,
the National Museum of the United
States Air Force will put the famed B-
17F Memphis Belle – the first USAAF
heavy bomber to complete 25 combat
missions over Europe and return to the
U.S. — on public display at the museum
in Fairborn, Ohio. For more details, see
the announcement at http://www.natio
nalmuseum.af.mil/Upcoming/Press-
Room/News/Article-Display/Article/
1052156/b-17f-memphis-belle-to-be-
placed-on-public-display-on-may-17-
2018-at-national-m/.

July 4-8, 2018
The Womens’ Aviation Association, bet-
ter known as The Ninety-Nines, will
hold its annual convention in Phila -
delphia, Pennsylvania. For more details
as they become available, see their web-
site at https://www.ninety-nines.org.

July 17-21, 2018
The International Committee for the
History of Technology will hold its
45th annual meeting in Saint-Étienne,
France. Registration and program
details can be found at their website:
http://www.icohtec.org/annual-meeting-
2018.html. 

September 6-9, 2018
The Tailhook Association will hold its
62nd annual symposium at the Nugget
Casino Resort in Sparks/Reno, Nevada.
This year’s theme will be “The Future of
Carrier Aviation.” For more information,
see the Association’s website at
http://www.tailhook.net/.

September 17-19, 2018
The Air Force Association will hold its
2018 Air, Space & Cyber Conference at
the Gaylord National Hotel in National
Harbor, Maryland. For more informa-
tion, see the Association’s website at
https://www.afa.org/afa/home. 

September 23-24, 2018
The National Museum of the United
States Air Force will host its 2018
biennial WWI Dawn Patrol Rendezvous
on the Museum grounds in Fairborn,
Ohio. For details, see the Museum’s web-
site at http://www.nationalmuseum.af.
mil/Upcoming/.

Compiled by
George W. Cully

Readers are invited to submit listings of
upcoming events Please include the name of
the organization, title of the event, dates
and location of where it will be held, as well
as contact information. Send listings to:

George W. Cully
3300 Evergreen Hill
Montgomery, AL 36106
(334) 277-2165
E-mail: warty@knology.net
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September 26-29, 2018
The Society of Experimental Test
Pilots will host its 62nd annual sympo-
sium and banquet at the Grand
Californian Hotel in Anaheim,
California. For more info, see the
Society’s website at http://www.setp.org/
annual-symposium-banquet/62nd-sym-
posium-banquet-call-for-papers.html.

October 8-10, 2018
The Association of the United States
Army will hold its annual meeting and
exposition at the Walter E. Washington
Convention Center in Washington, DC.
For additional information, see the
Association’s website at http://ausameet-
ings.org/2018annualmeeting/.

October 10-13, 2018
The Oral History Association will
hold its annual meeting and symposium
at Concordia University in Montreal
Quebec, Canada. For details, see the
Association’s website at http://www.oral-
history.org/2018-call-for-papers/.

October 10-14, 2018
The Society for the History of
Technology will hold its annual meet-
ing in St. Louis, Missouri. For more
details as they become available, see the
Society’s website at https://www.history-
oftechnology.org/annual-meeting/2018-
shot-annual-meeting-10-14-october-st-
louis/

November 27-29, 2018
The Association of Old Crows will
hold its 55th Annual International Con -
vention and Symposium at the Marriott
Marquis Convention Center in Wash -
ington, DC. For more details, ping a
Crow at http://www.crows.org/page/
annualsymposium. 

Kenneth Chih-Sung Kan
1952-2017

Ken obtained a B.A. in History at the Uni ver sity
of Michigan in 1974, an M.A. in History at Wes tern
Michigan University in 1976, and a Ph.D. in
American History at Miami University in Oxford,
Ohio, in 1983. While he was still a doctoral candidate,
he was invited as a guest at a meeting with the his-
tory faculty of the Sichuan University when his fam-
ily visited his parents' native country, China, in 1981
—a rare honor given to a U.S. citizen at that time.

Upon his graduation, he joined the history pro-
gram of the Air Force Reserve Command at Robins
Air Force Base, Georgia, as Staff Historian.
Subsequently, his assignments took him to
Ramstein Air Base, Germany, and later to the Air
Force Historical Studies Office in Washington, D.C.
His assignments concerned research involving sig-
nificant events and activities of the U. S. Air Force.
His book, “The Air Force Reserve and the Korean
War,” published in 2001, was widely read and well
received within the military and civilian popula-
tion. Upon his retirement in 2012, he received a
Distinguished Service Award together with the
American flag. Ken traveled widely, including trips

to China, many countries in Europe, and numerous times to Australia to visit his father's families.
He was an accomplished pianist and his major pastimes were reading, classical music, and visiting

museums. Always devoted to his family, Kenneth is survived by his wife, Mary Ann; parents: Peter and
Juliana; sister, Karen Kan-Walsh; brother-in-law, Brian Walsh; and nephew, Peter Walsh.

In Memoriam



Strategic Air Command Airborne
Command and Control Association
(SAC ACCA) Sep. 12–15, 2018, Court -
yard by Marriott, Omaha South, Bellevue
at Beardmore Event Center, Bellevue,
NE.  Contact:

Norma Kathman
402-250-7065
norkath@cox.net

6th Air Reserve Transportation. Sep.
21-23 2018, Fairborn, OH. Contact

Ken Byrd
105 Moultrie Lane
Aberdeen NC 28315
(703) 623-2538
kabyrdconsulting@aol.com

12th TFW (MacDill AFB, Cam Ranh AB,
Phu Cat AB), 389 & 480 TFS (Da Nang),
555th TFS (1964-1966), 12th FEW/SFW
(Bergstrom AFB & Korea) Apr 4-7, 2018,
Tucson, AZ. Contact ;

E J Sherwood
480-396-4681
EJ12TFW@cox.net

38th Tactical Recon Sqdn. Oct 3-6,
2018, Dayton/Fairborn, OH Contact:

Greg Hartley
4304 Beaumont Ct,
Fairfax, VA 22030
571-238-6273
pghartley@hotmail.com
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91st Bomb Group Memorial Assn.
May 16-19, 2018, Dayton, OH Contact: 

Mick Hanou
607 Blossom Ct,
Pleasanto, CA 94566
925-425-3220
mhanou@comcast.net

302nd Buckeye Wing Assn. Aug 16-18,
2018, Fairborn, OH. Contact:

Jerry Millhouse
6715 Yorkcliff Pl,
Dayton, OH 45459
937-433-3156
jmillhouse@aol.com

401st Bomb Group. May 15-19, 2018,
Dublin, OH. Contact:

Dale Anderson
P.O. Box 2718
Gig Harbor, WA 98335
540-583-5212
danavy1970@gmail.com

548th Recon Technical Grp. Jul 12-14,
2018, Fairborn, OH. Contact: 

Cecil Brown
2459 S Old Oaks Dr,
Beavercreek, OH 45431
937-426-0948
cecilb211@ameritech.net

610th Military Airlift Support Sq.
August 23-25, 2018, Fairborn, OH. Contact: 

Harold Mitchell
354 Sussex Cir,
Vacaville, CA 95687
707-447-3536
mitch610mass@aol.com

4950th Test Wing/Aria 328 Memorial.
May 6, 2018, Fairborn OH. Contact:

Bob Beach
1616 Ridgeway Drive
Springfield OH 45505-4023
(937) 325-6697
ariabob@woh.rr.com

Cold War Eagles (Edwards AFB). Jul.
31- Aug. 4, 2018, Dayton, OH. Contact:

Chandra Hightower
PO Box 104
Wilberforce, OH 45384-0104
(937) 376-3990
ccllns793@gmail.com

Sampson AFB Veterans. May 22-24
2018, Fairborn OH. Contact:

Hal Fulton
2833 Mara Lona
Wooster OH 44691
(330) 264-5200
fasu@aol.com

PTC-68H (Moody AFB). Jun 7-9, 2018,
Fairborn, OH. Contact: 

Tom Crowley
9168 Woodstream Ln,
Dayton, OH 45458
937-885-5286
tj-bj@woh.rr.com

C-7A Caribou Assn. Sep 5-9, 2018,
Fairborn, OH. Contact:

Patrick Hanavan Jr.
12402 Winding Branch,
San Antonio, TX 78230
210-479-0226
pathanavan@aol.com

Reunions

Guidelines for Contributors
We seek quality articles—based on sound scholarship, perceptive analysis, and/or firsthand experience—which are
well-written and attractively illustrated. The primary criterion is that the manuscript contributes to knowledge.
Articles submitted to Air Power History must be original contributions and not be under consideration by any other
publication at the same time. If a manuscript is under consideration by another publication, the author should clear-
ly indicate this at the time of submission. Each submission must include an abstract statement of the article’s theme,
its historical context, major subsidiary issues, and research sources. Abstracts should not be longer than one page.
Manuscripts should be prepared according to the Chicago Manual of Style (University of Chicago Press). Use civilian
dates (month, day, year) and either footnotes or endnotes may be used. Because submissions are evaluated anony-
mously, the author’s name should appear only on the title page. Authors should provide on a separate page brief bio-
graphical details, to include institutional or professional affiliation and recent publications, for inclusion in the print-
ed article. Pages, including those containing illustrations, diagrams or tables, should be numbered consecutively. Any
figures and tables must be clearly produced ready for photographic reproduction. The source should be given below the
table. Notes should be numbered consecutively through the article with a raised numeral corresponding to the list of
notes placed at the end. Submissions may be submitted either by mail or via email. Email is generally the norm. While
Microsoft Word is the most common, any word processor may be used. Photographic illustrations are greatly appreci-
ated. There is no restriction on the file format used. There is no standard length for articles, but 4,500-5,500 words is
a general guide. Manuscripts and editorial correspondence should be sent to Richard Wolf, Editor, c/o Air Power
History, 3043 Sunny Ridge Drive, Odenton, MD 21113, e-mail: airpowerhistory@yahoo.com.
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F–15 Gathering of Eagles 45. Jul 27-29,
2018, Fairborn, OH. Contact:

Donna Friedman
2508 Cedronella Dr,
Chapel Hill, NC 27514
919-382-7271
donnafriedman26@gmail.com

Ploesti Raid - 75th Anniversary. Jul
31 - Aug 2, 2018, Fairborn, OH. Contact:

Blaine Duxbury
16323 Meadowlands Lane
Westfield, IN 46074
317-697-9584
bdux@aol.com

History Mystery Answer

The Aircraft is the Lockheed C–141 Starlifter.  The Air
Force bought a total of 285 Starlifters, with the first opera-
tional C–141A entering the USAF inventory in 1965.  Soon
after the Air Force began flying the Starlifter, the Air Force
discovered that Starlifter’s were “cubing out” for cargo
rather than “weighting out.” Simply put, Starlifters were
running out of space to carry cargo before they were run-
ning out of lift capacity for the cargo. The solution to the
problem was the C–141B: The Air Force modified the
C–141A by increasing their length 23.3 feet and adding a
refueling capability. As seen in the picture on this page, the
difference between the C–141A and C–141B is easily visi-
ble. The C–141 was later modified with a glass cockpit and
strengthened wings and designated as the C–141C.

At the end of the Vietnam War, the first forty American
POWs to fly out of Hanoi flew on a Starlifter (66-0177)
(above). The picture of men cheering was taken onboard
the aircraft when it was announced the aircraft had just
left North Vietnamese airspace. That aircraft, dubbed the
“Hanoi Taxi,” (right) is now on display at the National
Museum of the Air Force.  The “Hanoi Taxi” was the last
C–141 to retire from the Air Force inventory when it flew
to the Air Force Museum in May 2006. 

You can learn more about the C–141 Starlifter by going
to the following websites:

http://www.nationalmuseum.af.mil/Visit/Museum-
Exhibits/Fact-Sheets/Display/Article/196748/lockheed-c-
141c-starlifter-hanoi-taxi/
http://www.af.mil/News/Article-Display/Article/133211/c-
141-approaches-historical-conclusion-as-last-flight-nears/

List provided by: 
Rob Bardua 
National Museum of the U.S. Air Force
Public Affairs Division
1100 Spaatz Street
WPAFB, OH  45433-7102
(937) 255-1386
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New History Mystery
by Dan Simonsen

Test your knowledge of Airpower history by trying to answer
this quarter’s history quiz. Since the goal is to educate and not
merely stump readers, you should find the multipart question,
challenging but not impossible. Good Luck

In 1960, looking to replace its two propeller driven cargo air-
craft: C–124 and C–133 (both pictured here), the Air Force released
Specific Operational Requirement 182. The document called out
the requirement for an all jet-engine aircraft to fill both strategic
and tactical roles. The aircraft had to be capable of carrying 60,000
lbs a distance of no less than 3,500 nautical miles. The aircraft also
had to be able to drop both paratroopers and do low-altitude air
drops. The aircraft flew in the Active Air Force, Air National Guard
and Air Force Reserve for over forty years. The aircraft flew all over
the globe, including such remote places as Antarctica. Name the
aircraft.



Air Force Historical Foundation
P.O. Box 790  
Clinton, MD 20735-0790

To:

o   Associate Membership ($25/year) (on-line magazine access) (Visit our Web site at www.afhistory.org) 
o   Sustaining Membership  ($45/year)
o   Gift Membership ($45/year)
o   Life Membership (Inquiries to the Foundation)

Become a Patron or Contributor (Please ask)
  

 
* Non-US recipients please add $8.00 for postage  (See Web site for additional membership options)  

o   Check enclosed, payable in US Funds to Air Force Historical Foundation
o   Please charge my credit card (VISA/MasterCard/Discover)
 CARD NUMBER: __________________________________________  EXPIRATION DATE: __________

 SIGNATURE: ______________________________________________  DATE: ______________________

Send form, along with your remittance to:
Air Force Historical Foundation
P.O. Box 790
Clinton, MD 20735-0790

 GIFT FOR (NAME)                                                                                                                

ADDRESS                                                                                                                   

CITY                                                                 STATE                   ZIP                          

A I R  F O R C E  H I S T O R I C A L  F O U N D A T I O N  M E M B E R S H I P  F O R M

NAME                                                                                       PHONE                                                                 E-MAIL ____________________                             

STREET ADDRESS                                                                                             CITY                                                                 STATE                   ZIP                          

Know the Past,
      Shape
       the Future

Visit Us Online at:
www.afhistory.org

Air Force Historical Foundation
P.O. Box 790
Clinton, MD 20735-0790




	Cover01
	Cover02
	pgs01-06
	pgs07-14(Wildenberg)
	pgs15-22(Truxal)
	pgs23-30(Harvey)
	pgs31-36(Casari)
	pgs37-47(Cahill)
	pgs48-59(bkrvws)
	pgs60-64(depts)
	Cover03
	Cover04

