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Foreword
In January 1980, Lieutenant General John W. Morris, then Chief of
Engineers, directed the Historical Division to capture the remembrances of the
leading military and civilian members of the Corps of Engineers. The resulting
Engineer Memoirs series shares the “lessons learned” from this rich and
previously untapped resource.
This interview with Hugh John “Pat” Casey—seventh in the series of
Engineer Memoirs—is the second that features distinguished World War H Corps
of Engineers generals. It is a part of the Army’s commemoration of the 50th
Anniversary of that war.
This volume is an edited version of the tape-recorded interview conducted
by Dr. John T. Greenwood, then Chief of the Historical Division, with General
Casey at his summer home in Bradford, Vermont, from 25 to 29 September
1979. Before his death on 30 August 1981, General Casey reviewed and revised
the entire transcript of the interview.
Pat Casey’s remembrances are published because his reflections on a lifetime
of successes in military and civil works assignments produce a valuable
perspective for present and future decisions by the Corps of Engineers.

ARTHUR E. WILLIAMS
Lieutenant General, USA
Commanding

...
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The Interviewer
Dr. John T. Greenwood was the Chief of the Historical Division and the
Office of History, Headquarters, US Army Corps of Engineers, from February
1978 to November 1988. He is now the director of field and international
programs for the US Army Center of Military History in Washington, DC. He
holds a Ph.D. in military history from Kansas State University, Manhattan.
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Hugh John Casey
Major General Hugh John “Pat” Casey will always be remembered as
General Douglas MacArthur’s chief engineer because his greatest achievements
as an engineer came during his eight years with MacArthur. From the desperate
fighting on Bataan through the long months it took to drive the Japanese out of
New Guinea and the Philippines to the occupation of Japan, Casey directed an
impressive engineer effort that allowed MacArthur’s Allied ground, air, and sea
forces to win the war and secure the peace.
Casey started his career in the Army and Corps of Engineers as an underage
plebe who entered the US Military Academy [USMA] during the summer of
1915. He was third in his class, which graduated in June 1918 due to the
demands of World War I, and joined the Corps of Engineers. He completed the
Engineer School in June 1920 and had the normal troop assignments and company
commands in the United States and with the American Forces in Germany before
serving a stint as an engineer ROTC instructor at the University of Kansas from
1922 to 1926.
After completing the Company Officers Course at the Engineer School in
June 1927, he received his initial civil works assignment with the Pittsburgh
District. There he conducted one of the first major flood control surveys in the
Corps of Engineers and later was responsible for construction at Deadman Island
Lock and Dam (now called Dashields Lock and Dam) on the Ohio River.
The knowledge he gained at Pittsburgh was extremely useful in his next
assignment as the assistant to the officer-in-charge, Rivers and Harbors Section,
Office of the Chief of Engineers. As assistant to Colonel John J. Kingman,
whose position was equivalent to today’s director of civil works, Casey gained
experience in dealing with Congress and the major leaders of the Corps on civil
works. Not only was he involved in congressional matters; he also handled
coordination with the districts and divisions, developed budgets and programs,
and found time to design and patent a floating mooring bit for high-lift locks.
Casey was always known in the Corps for his ingenuity, intelligence, and
skill as an engineer. In 1933 he won a two-year John R. Freeman fellowship
from the American Society of Mechanical Engineers (ASME) to study hydraulics
and civil engineering in Germany. His stay in Germany coincided with Adolf
Hitler’s consolidation of power, and he left there in 1935 with his Doctorate in
Engineering and a foreboding of the European conflict that was to come.
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When he returned to the United States in June 1935, Casey had orders to
proceed to Vicksburg, Mississippi, to take over the Waterways Experiment
Station. At the Quartermaster Dock in Bayonne, New Jersey, Lucius D. Clay,
Casey’s roommate for three years at West Point and close personal friend, gave
him new orders—he was to be the chief of the Engineering Division at the
Passamaquoddy Tidal Power Project headquartered at EastPort, Maine. This
major New Deal public works project was soon terminated, but not before Casey
made a significant, lasting contribution to the Corps’ research and development
laboratories. At Eastport, he established a concrete testing laboratory under
Charles E. Wuerpel to examine the effects of saltwater, of extreme tidal ranges
and accompanying variations in water pressure, and of the severe freeze-thaw
cycles on aggregates, cements, and concretes to be used in the construction. That
pioneering concrete testing lab still exists as the Structures Laboratory at the
Waterways Experiment Station at Vicksburg, Mississippi.
Following the demise of the Passamaquoddy project, Casey served with the
old Boston Engineer District on flood control surveys of the Connecticut River
Valley before going to the Philippines in September 1937. His duty there was
two-fold:
He advised the Commonwealth Government on hydropower
development and flood control and he served as engineer assistant to the military
adviser, General Douglas MacArthur. To complete his first mission, Casey
crisscrossed the Philippines to determine its potential for hydropower and its
needs for flood control. For his pioneering endeavors in this area, President
Ferdinand Marcos of the Philippines in 1972 bestowed on Casey the honorary
title of “the father of water power development in the Philippines. ” The firsthand
knowledge of the Philippine topography that Casey gained during his surveys
allowed him during World War II to plan and act with a detailed personal
knowledge of the terrain. His second duty, to advise MacArthur, brought Casey
into close contact with his future commander and many of the Philippine Army
engineers and units that worked under his direction in 1941-1942 and 1944-1945.
Casey returned to Washington, DC, late in 1940 to become chief of the
Design and Engineering Section, Construction Division, Office of the
Quartermaster General, under Brigadier General Brehon B. Somervell, another
engineer officer. His primary concern was rationalizing and standardizing the
designs for projects to be built as part of the nation’s defense mobilization
program. On the afternoon of Thursday, 17 July 1941, Somervell, who later
commanded the Army Service Forces, gave Casey a new special project, the
design of an office building to house the entire War Department. Over that
weekend, Casey and his staff roughed out the design for a five-story, five-sided
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structure to accommodate 40,000 persons in what would be the largest office
building in the world—now known as the Pentagon.
In September 1941, Douglas MacArthur, recalled to active duty as
Commanding General, US Army Forces, Far East, in the Philippines, asked
Casey to return as his chief engineer. Arriving back in Manila in October, Casey
had little time to repair the years of neglect caused by minuscule defense
appropriations before the Japanese struck Pearl Harbor on 7 December 1941. Air
attacks and landings on Luzon soon followed, and the outnumbered American and
Filipino defenders were forced to withdraw to the rugged Bataan Peninsula.
Casey’s abilities as a soldier and engineer were most clearly seen in the early
years of the war against Japan. During the arduous defensive fighting against the
Japanese invaders in the Philippines from December 1941 until his evacuation
with MacArthur to Australia in March 1942, Casey used his skill, intelligence,
and imagination to provide the ill-equipped American and Filipino troops with the
equipment and time to stall the enemy’s advance. “Casey Cookies” became
plentiful substitutes for precious hand grenades, while “Casey Coffins" made out
of cigar boxes were used as antitank mines against Japanese vehicles. “Casey
Dynamiters, ” mostly civilian mining engineers commissioned by Casey, destroyed
bridges, supplies, and facilities in front of the advancing Japanese.
Casey’s personal courage was as pronounced as his intelligence. He
received the Distinguished Service Cross (DSC) in the Philippines and the Silver
Star at Buna, New Guinea, in November 1942. Of all his wartime experiences,
Casey’s actions on Bataan stand out as his greatest mark as a soldier. He was
constantly on the go, inspecting the frontline positions, advising units on
improving their defenses, shuttling to Corregidor to see MacArthur and his staff,
and providing what engineer supplies he could find or manufacture to strengthen
the American-Filipino hold on the peninsula. He was the only member of
MacArthur’s staff who established his headquarters on Bataan and remained there
rather than move to Malinta Tunnel on Corregidor. In fact, MacArthur
personally had to order Casey to leave Bataan when President Franklin D.
Roosevelt ordered MacArthur and his staff to Australia. Casey always regretted
that he had left “his men” on Bataan and Corregidor and did not suffer their fate
with them.
He went on to Australia, and there played a key role in establishing the base
from which the Allied forces could strike back at the Japanese. As the chief
engineer, General Headquarters, Allied Forces, Southwest Pacific Area (GHQ,
SWPA), Casey eventually controlled an engineer force of over 275,000 officers
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and men by the war’s end. He was fond of repeating MacArthur’s comment that
the war in the Southwest Pacific was an “Engineers’ war. ” (See “Toast to the
Corps!” Appendix A.) It was an engineers’ war because MacArthur’s successes
depended so heavily upon the seizure and development of air and ground bases
that allowed the next forward movement. The task facing the engineers was no
easy one because little or nothing in the way of military installations existed in
this primitive area to support the Allied forces.
One of Casey’s most significant contributions to the Corps of Engineers is
The Engineers of the Southwest Pacific, 1941-1945. The seven volumes of this
series that Casey personally conceived and guided through publication always had
the same goal—to tell the engineers’ story so that others would learn from their
hard-won experiences. In the foreword to the first volume, Casey wrote: “The
following pages record the contribution of our American and Allied Engineers in
this great struggle. It is a proud record of hardship, sacrifice, and service. It is
a magnificent record of magnificent men whom I am proud to salute. ”
After the war, Casey remained with MacArthur as chief engineer of the US
Army Forces, Far East, and Far East Command. He was responsible for
developing the American bases in Japan, Korea, and Okinawa that supported the
Army and Air Force presence in the Far East. His work with MacArthur during
the occupation of Japan contributed to that nation’s postwar recovery.
In 1948, when the successor for the retiring Chief of Engineers, Lieutenant
General Raymond Wheeler, was being selected, Casey was the leading candidate.
He was the choice of Wheeler; General Omar Bradley, the Army Chief of Staff;
and Kenneth Royall, Secretary of the Army. President Harry S Truman favored
Lewis Pick, the Missouri River division engineer. Although Casey was appointed
the Ohio River division engineer in 1949, he never served in that capacity and
retired in December of that year.
Casey went on to an active second career, serving in various posts with
Schenley Industries from 1951 until his retirement in 1964. After years of
chronic heart problems, he finally succumbed to a heart attack on 30 August 1981
while in the Veterans Administration Hospital at White River Junction, Vermont,
recovering from a stroke suffered in July. He was buried at Arlington National
Cemetery next to his son, Major Hugh Boyd Casey, who died in an air crash in
Korea during the Korean War. In August 1982, Lieutenant General Joseph K.
Bratton, the Chief of Engineers, and Mrs. Dorothy Casey, the general’s widow,
dedicated a new building at the Humphreys Engineer Center at Fort Belvoir,
Virginia, in honor of Major General Hugh John Casey.
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Career Summary
July 1918
Camp A. A. Humphreys, Virginia
July - August 1918
Student Officer, Engineer Officers Training Camp, Camp Lee, Virginia
August - September 1918
Instructor, Engineer Officers Training Camp, Camp A. A. Humphreys,
Virginia
September - November 1918
Company Commander, 219th Engineers, Camp A. A. Humphreys, Virginia
November 1918- February 1919
Company Commander, 219th Engineers, Camp Dodge, Iowa
February - June 1919
Student Officer, Engineer School, Camp A. A. Humphreys, Virginia
June - September 1919
Tour of Observation, American Expeditionary Forces, France and Belgium
September 1919- June 1920
Student Officer, Engineer School, Camp A. A. Humphreys, Virginia
June - August 1920
Headquarters, American Forces in Germany, Koblenz, Germany
September 1920- May 1922
Commanding Officer, Engineer Barracks, Koblenz
Commanding Officer, Provisional Engineer Battalion, American Forces in
Germany
Company Commander, 1st Engineers, American Forces in Germany
May - August 1922
Leave of Absence
Officer-in-Charge, Engineer Unit, Reserve Officers Training Corps (ROTC),
University of Kansas, Lawrence, Kansas
June - October 1924
Member, Engineer Rifle Team, Fort DuPont, Delaware, and Camp Perry,
Ohio
June - September 1925
Member, Engineer Rifle Team, Fort Dupont, Delaware, and Camp Perry,
Ohio
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September 1926- June 1927
Student Officer, Company Officers Course, Engineer School, Fort
Humphreys, Virginia
Team Coach, Engineer Rifle Team and Pistol Teams, Fort DuPont,
Delaware, and Camp Perry, Ohio
September 1927- June 1929
.
.
Military Assistant to the District Engineer, Pittsburgh, Pennsylvania
June - September 1929
Coach, Engineer Rifle Team, and Firing Member, Engineer Pistol Team,
Fort DuPont, Delaware, and Camp Perry, Ohio
September 1929- June 1933
Assistant to Officer-in-Charge, Rivers and Harbors Section, Office of the
Chief of Engineers, Washington, DC
June 1933- May 1935
Freeman Fellow, American Society of Mechanical Engineers, at Technische
Hochschule and Prussische Versuchsanstalt fur Wasserbau und Schiffbau,
Berlin, Germany (On Detail, Office of the Military Attache, US Embassy,
Berlin)
June 1935- August 1936
Chief, Engineering Division, Passamaquoddy Tidal Power Project, Eastport
Engineer Office, Eastport, Maine
September 1936- August 1937
Assistant and Executive Officer, Boston Engineer District, Boston,
Massachusetts
September 1937- November 1940
Assistant to Military Adviser, Commonwealth Government, and Engineer
Adviser, Commonwealth Government, Manila, Philippine Islands
December 1940- September 1941
Chief, Design and Engineering Section, Construction Division, Office of the
Quartermaster General, Washington, DC
October 1941- March 1942
Chief Engineer, US Army Forces Far East (USAFFE), Philippine Islands
March 1942- July 1944
Chief Engineer, General Headquarters, Southwest Pacific Area (GHQ,
SWPA), Australia and New Guinea
August 1944- February 1945
Commanding General, Army Service Command (ASCOM), Sixth US Army,
New Guinea, and Leyte and Luzon, Philippine Islands

xii

February 1945- July 1947
Chief Engineer, General Headquarters, SWPA, and US Army Forces,
Pacific (AFPAC), Manila, Philippine Islands, and Tokyo, Japan
July 1947- July 1949
Chief Engineer, US Army Forces Far East (USAFFE) and Far East
Command (FECOM), Tokyo, Japan
August - November 1949
US Delegate, 17th International Navigation Congress, Lisbon, Portugal
December 1949
Division Engineer, Ohio River, Cincinnati, Ohio
31 December 1949
Retirement from active duty, US Army
January 1950- February 1951
Executive Vice President, Pennsylvania Hospital, Philadelphia, Pennsylvania
February 1951- April 1953
Vice President and Assistant to the Chairman, Schenley Industries, Inc.,
New York, New York
April 1953- December 1954
First Vice President, Melrose Distillers, Inc., Schenley Industries, Inc., New
York, New York
April 1953- June 1955
Chairman, New York City Transit Authority, New York, New York
December 1954-1965
Corporate Secretary and Assistant to the Chairman, Schenley Industries,
Inc., New York, New York

Promotion History
Grade
Second Lieutenant
First Lieutenant
Captain
Major
Lieutenant Colonel
Colonel
Brigadier General
Major General

Temporary
12 June 1918
12 June 1918
12 June 1918
8 April 1941
19 December 1941
25 January 1942
20 February 1944

Permanent
12 June 1918
27 November 1922
1 May 1933
1 February 1940
4 June 1942
24 January 1948
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Personal Data
Birth:
Parents:
Wife:
Children:

24 July 1898, Brooklyn, New York
John J. and Margaret L. Casey
Dorothy Ruth Miller, 22 May 1922
Two sons, Hugh Boyd and Keith Miles
One daughter, Patricia A. (Casey) Clay

Inventions
Kingman-Casey Floating Mooring Bit for lockages through high-lift
navigation locks. US Patent no. 1,997,586, dated 16 April 1935

Education
1910-1914 Manual Training High School, Brooklyn, New York
1914-1915 Brooklyn Polytechnic Institute, Brooklyn, New York
1915-1918 US Military Academy, West Point, New York
(Bachelor of Science, Distinguished Graduate)
1919-1920 Graduate Civil Engineering Course, US Engineer School,
Camp Humphreys, Virginia
1926-1927 Company Officers Course, US Engineer School, Fort
Humphreys, Virginia
1933-1935 Technische Hochschule, Berlin, Germany
(Doctor of Engineering)
1933- 1935 Research Program, Prussische Versuchsanstalt fur Wasserbau
und Schiffbau, Berlin, Germany

Citations and Decorations
Distinguished Service Cross
Distinguished Service Medal, with Oak Leaf Cluster
Silver Star Medal
Bronze Star Medal
Legion of Merit
Presidential Unit Citations (4)
Campaign Stars (9)
xiv

Distinguished Marksman
Distinguished Pistol Shot
Philippines Distinguished Service Star, with Oak Leaf Cluster
Commander of the Order of the British Empire (Great Britain)
Grand Commander, Order of Orange-Nassau (Netherlands)
Officer, Legion of Honor (France)

Professional Societies
Fellow, American Society of Civil Engineers
Charter and Life Member, Society of American Military Engineers
Member, Permanent International Association of Navigation Congresses
Member, American Society of Corporate Secretaries
Member, Army and Navy Club, Washington, DC
Member, Army and Navy Country Club, Arlington, Virginia
Member, University Club, New York, New York
Member, Military Order of the World Wars
Honorary Member, Institution of Engineers, Australia
Honorary Member, Philippine Association of Civil Engineers
Honorary Member, Philippine Association of Electrical and Mechanical
Engineers

Civic and Veterans Organizations
Chairman, Lay Advisory Board, Metropolitan Hospital, New York, NY
Member, Executive Committee of Mayor’s Reception Committee, New
York, NY
Vice Chairman, New York-Tokyo Sister City Affiliation
Consultant, Civil Engineering Group, Manhattan College, NY
Past Commander, Theodore Roosevelt, Jr., Post, American Legion, NY
Governor and Member of Executive Committee, United Services
Organization, Inc., NY
Treasurer, Director, and Member of Executive Committee, United Services
Organization of New York City
Trustee, Association of Graduates, US Military Academy
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Engineer Memoirs

MAJOR GENERAL HUGH J. CASEY
US Army

This manuscript consists of edited transcripts of tape-recorded
interviews conducted by Dr. John T. Greenwood, Chief of the Office
of History, US Army Corps of Engineers, with Major General Hugh J.
Casey in Bradford, Vermont, from 25 to 29 September 1979.

Major General Hugh J. Casey
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MAJOR GENERAL HUGH J. CASEY

Childhood and West Point Years
Q: Could you tell me about your childhood in Brooklyn?
A: Well, there’s not too much, I think, to say about that.
I went through the public schools and got through fairly fast. I was skipped
four times, so I was graduated at the age of 11. Then from there I went to
Manual Training High School and was graduated there at the age of 15. I
won a New York State scholarship and entered Brooklyn Polytechnic
Institute, taking civil engineering. I was there only during the freshman
year, when I took a competitive examination for West Point given by
Congressman Daniel J. Griffin, who was chairman of the Military Affairs
Committee at that time. And out of 62 competitors I happened to come out
first, so I got my appointment to West Point.
Q: What led you to be interested in engineering as a field of study?
A: Just instinct, not that I knew anybody particularly in the field. I just was
interested in engineering and building and construction.
Q: What led you to be interested in seeking an appointment to West Point?
A: I had, of course, heard of Army and West Point, being in the New York
area; and I was interested in Army football and interested in the military.
We didn’t have the war in prospect at that time, so it wasn’t because of the
influence of the war. But I just had a desire to go to the Point since late
childhood.
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Q: Do you recall anything specifically about what it was like to grow up in
Brooklyn? Your friends?
A: Brooklyn at that time was unlike what it is now. We were living out in Bay
Ridge, and just a short distance from our house we would go down to the
woods and have picnics, play baseball, football, etcetera.
Of course, now where we lived is all developed and the houses are all close
together. But it was a different league then from what it is now. I made
many friends among the youngsters with whom I played.
Q: What did your father do for a living?
A: He was a plumbing and heating contractor. And quite busy and quite
Unfortunately, he died young, but he lived through my
successful.
graduation from West Point. And I had three brothers and one sister. All
three brothers went into law. After I won my appointment to West Point,
I felt very thankful to Congressman Griffin, who had given me the
appointment. He hadn’t given it to me outright, as I had won it by
competition. But after I got there, I was rather grateful and I used to send
him football tickets, and I wrote to him frequently about my progress and so
on. He was quite pleased about that compared to the appointments he had
given previously to others from whom he had never heard anything more.
When my brother Martin wanted to go to West Point, I don’t think he could
have won an appointment in the competitive exam. He wasn’t overly
brilliant academically. In fact, he had started in public school a year ahead
of me, and I had finished a year ahead of him. But Congressman Griffin,
I think, was so pleased at the way I had reacted to his appointment that he
appointed him directly, so that Martin also went to West Point.
Q: Now how long did he stay in the Army?
A: He served 11 years in the cavalry and coast artillery. But he was subject to
terrific migraine headaches, and when he was on duty down in the Canal
Zone the migraine headaches became very severe. He was sent to Walter
Reed and then to a hospital out on the West Coast, but apparently they
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couldn’t do anything for him and he was retired for physical disability.
After his retirement he took a law course out on the coast and went into law
and other related activities and was very, very successful as a lawyer and in
general business.
Q:

Could you tell me a little bit about your family background as far as when
they may have come to this country?

A: On my father’s side, his grandparents had come from Ireland and England.
His grandfather served in the Civil War on the Union side and was killed at
Shiloh. On my mother’s side, her parents came over from Ireland and then
settled in Pennsylvania.

Q:

What was West Point like during the summer of 1915?

A:

Of course it was small compared to what it is now. Our class was small
[137 graduates]; the Corps of Cadets was small. Everybody got to know
almost everyone else, unlike today when you have an entering class alone of
almost a thousand.
So we were a tightly knit group. I felt the spirit among the cadets was
excellent. I think everybody was pulling toward a common purpose. There
were a few incidents that happened that you might be interested in.
Actually, I went in under age. You were supposed to be 17 when you
entered West Point, and I was only 16. My birthday was July 24. So I
would not be 17 until July 24, whereas we entered on June 15. My
congressman was chairman of the Military Affairs Committee, and I
naturally thought he knew what it was all about. He said, “YOU have to
have another birthday before June 15. ” So I said, u Well, my brother’s
birthday is on June 7.” He said, “All right, that’s your birthday. ” So I’m
one of those who went in illegally, you might say. Actually it would have
been possible for me to have gone in with my correct age, and the only thing
would be I wouldn’t get the $40 or $50 a month, which was all you got
during that period; then I’d be eligible for the payment at the correct date.
But anyway, I entered with my birthday supposedly as of June 7. Now
oddly enough, later on when my brother Martin got his appointment to West
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Point, we had two Caseys on the Army list just exactly one year apart. Our
family was really clicking.
Q: Who were your best friends during your plebe year?
A: My best friend was Lucius Clay, my roommate and classmate. We first of
all went into “Beast Barracks” and they put us through the maneuvers of
drawing equipment and whatnot. We were lined up according to height
because they were grouping the cadet companies by height. I was in the file
immediately behind him. He was in front and I was in back—he turned
around, looked at me, and said, “How about being my roommate?” So I
said, “Fine.” So we became roommates and deep friends from then on.
That gave me an opportunity to know him very intimately. And we
remained roommates all the way through graduation.
I might bring out one little incident about Lucius. He wasn’t too hot in the
field of discipline and he was getting many demerits. Once he thought it
was because the tactical officer who gave him many of his demerits was very
much interested in a girl that Lucius also was interested in. And he sort of
felt that this tactical officer was giving him more demerits than he should
have.
In any case, it was toward the end of our first-class year, approaching
graduation, and Lucius had only about, oh, I don’t know, about eight or ten
demerits still to go. If you ran over this upper limit, that would mean you’d
be deficient in conduct. And if you’re deficient in any one subject,
including conduct, you‘re turned back to the next class or discharged.
Well, we were very concerned about what to do, so I decided that I’d be the
room orderly for the rest of the period, for several months prior to
graduation, so that when we had our daily tactical room inspection and they
found anything wrong, I’d get the demerits instead of Lucius. That
happened over about two months, and I got the demerits. The week before
graduation I got a charge for ‘failing to change my name as room orderly”
on such-and-such an inspection. In other words, the tactical officer was
letting me know that even though I had been doing this and taking the
demerits, he wanted us to know that he had been observing this all the time
and stuck me with a couple of extra demerits just for it. In any case, Lucius
was graduated.
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Up at the Point I was relatively young and light, but I nevertheless tried to
go out for athletics. I tried out for basketball, track, football, and wrestling.
I did get on the football squad and the team, but I weighed only about 158.
As I say, I was just a kid compared to the others. But I still made the squad
and was playing halfback. As halfback, I was substitute for Elmer Q.
Oliphant. I don’t know whether you’ve heard of him, but Elmer Q.
Oliphant was an All-American. He had been All-American at Purdue
University and was graduated from there with a degree in civil engineering,
a bachelor of science in civil engineering. He then entered West Point in the
class ahead of ours but flunked out in plebe math his first year. This
indicates, possibly, how some civilian schools handle their football athletes,
whereas at West Point you had to meet rigid academic standards. So he was
turned back to our class and was assigned to a room just across the hall from
me. I was rather good in math and other subjects, so it was my job to help
Ollie to try to keep him proficient. This wasn’t anything improper, like
disclosing what the exams were or anything like that. It was actually
tutoring and trying to get him to concentrate on math and other subjects.
I was also substitute for him on the football squad. As long as Ollie was
proficient academically, he could play and that meant I was a sub. And if
he were not proficient in his studies, then of course he would not be eligible
to play and maybe I’d be on the first team. Well, I figured it was much
better to have Army win the football games than to hold back on his
tutoring, so we kept Oliphant proficient all the time.
During the games, anytime that it was my turn to go in as substitute for
Ollie, as he came out and I went in there was a tremendous applause from
all those in the stadium. Of course, it wasn’t because of my entering the
game, but naturally applause for Ollie, for his outstanding performance; but
it was nice to hear an ovation as I entered each game.
After my yearling year I was selected to be a cadet corporal, in fact the
ranking cadet corporal in the company. This meant that the next year
possibly, if everything went well, I would be the cadet captain or other
high-ranking cadet officer. I was also in the choir. In 1917, after the
outbreak of World War I, the choir was invited down to New York to give
three concerts. Travel then was by train. And on the way down there were
three other classmates with me who decided, well, maybe our voices
wouldn’t be missed in the recitals, so we decided it might be a good idea to
enjoy the night on the town. So [George B.] Aigeltinger, [Roland] Stenzel,

7

Engineer Memoirs

[Jacob G.] Sucher, and I, when the cadet choir debarked, instead of going
with them, we ducked off. Then the next afternoon-this was on a weekend,
a Saturday and a Sunday—at six o’clock we showed up at the station for
formation and of course back to the Point.
We had thought they wouldn’t be calling roll calls, when we were all down
there only to sing. But they did have roll calls and we had missed three
formations. So we were ‘skinned” and had to answer the delinquency
reports, and of course all I could do was say the report’s correct.
As a result, I was ‘busted” from cadet corporal to cadet private; given 66
punishment tours and a flock of demerits, and three months’ confinement,
which meant that you could not go to dances or other activities outside of
your regular academic schedule but [were] restricted to your room through
otherwise free time. So as a result, I was not made a cadet officer when the
promotions came due. But to make it even worse, this happened shortly
before June 1917, and that was the time we normally would have had our
summer furloughs authorized at the end of two academic years. But because
of the war, it had been decided that our class was not going to get its
furlough, but continue on, studying on a compressed schedule.
Well, one morning at reveille, the adjutant rose and announced, u with the
exception of cadets [Francis J.] Achatz, Aigeltinger, Stenzel, Sucher, and
Casey, furlough is granted to the second class effective after breakfast. ” So
we were going to lose furlough as well. However, about three or four days
later they apparently relented and they let us off on furlough; but when we
got back we had to go into our three months restricted confinement and
finish up our 66 punishment tours. Naturally I was not later made a cadet
lieutenant or a cadet captain, and in fact it wasn’t until shortly before
graduation that they made me a cadet sergeant.
Q: How did you do in your football career?
A: As I said, I was much too young and much too light. I did pretty well in the
few games in which I played; I mean, I was able to make some good
yardage and so on, but I naturally never approached anything like becoming
an All-American. But we did win.
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Q:

Do you remember, or did you get to know, any of the members of the class
of 1916?

A:

Yes. We particularly knew those who were on the beast barracks detail.
New cadets spent the first three or four weeks in beast barracks before being
sent to summer camp with the rest of the corps. In beast barracks they
assigned some of the senior class and also a few of the junior members of
the previous graduated class. Among those I knew, there was Notley
DuHamel, Bill Coffin, Dick Worsham, and several others whose names I
can’t recall.
But we did know, of course, the class of ‘ 16 throughout our plebe year.
The class of ‘ 15 had graduated as we entered. The class of ‘ 17 was
graduated in April ‘17, shortly after the outbreak of the war. And then our
class was graduated a year early in June ‘18.

Q: There wasn’t much opportunity then for a plebe to get to know any of the
upperclassmen?
A:

No, you had no opportunity to know the upperclassmen at that time as there
was no recognition between the upper classes and the plebes. The plebe
treatment was moderately severe, I think, compared to what it later got to
be. For instance, if something went wrong, you’d have to run up and down
the three flights of the barracks with some upperclassman barking at you on
each landing to have you run up faster, double time. Sometimes they’d give
you a laundry bag full of laundry, carrying that running up and down. And
then they’d have you stand up and brace for a long period; treatment was
fairly rough but never physical.

Q:

Do you believe that the move toward a more moderate policy, away from
the kind of hazing you received, is wise?

A:

Well, it probably doesn’t do any harm. However, I think that those cadets
who really wanted to see it through could easily stand the punishment that
you got in the hazing. I mean, it was rough but it wasn’t anything that
approached being unbearable. I think that some reasonable change in it is
proper, but I hate to see too much of a reduction from the standards that
were there when we were there.
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For instance, we were not permitted to smoke, we were not permitted to
have any money. You didn’t have a Christmas leave until the second
Christmas you were there. You had no weekend passes. Y OU were not
permitted, of course, to have a car; you were not even permitted to ride on
the post in a car. So if you had escorted somebody to a hop, you’d have to
leave her at the hotel, walking there and back.
One time, after we came back from furlough, I thought I had turned in all
the money that I had, what little I had, and yet there was one little dime left
which I left on the locker shelf. Somehow or other the tactical officer saw
it and I was “skinned” for having “money in my possession, ” just this one
dime that was left over. As I said, we were not allowed any money, so as
a result, if you had a date up there, you couldn’t take her down and buy ice
cream, candy, or other things for her. She had to get the refreshments or
whatnot and entertain you at the hotel. So it was sort of a “slug” on the
dates who came up there, because they had to do the entertaining other than
dances and athletic events. But they seemed to like it and always came back
and there seemed to be a long waiting list of those who wanted to come.
Incidentally, speaking of cigarettes, I didn’t smoke at that time, but Lucius
Clay did. We were on the fourth floor as plebes. When the tactical officer
came in for evening inspection, we’d hear a loud hock on the door down
on the first floor. That was the signal for Lucius to stop smoking and get
rid of the cigarette. We’d open the window and get a towel and try to shake
the smoke away.
At that time young men used talcum powder after shaving, so we’d spread
some talcum powder through the air to try to get rid of the cigarette smoke
odor and get back and be studying by the time the tactical officer got up to
our floor and to our room. One night our tactical officer came through but
didn’t say anything. But the next day, I think I was the room orderly, I was
skinned for ‘odor of cigarette smoke in the room at 8 P.M. inspection. ”
They were harsh on cigarette smoking and reported even traces of having
done so.
Q: Do you remember particularly any of the tactical officers?
A: Well, we had Willie Wilbur, class of 1912. He was professor of athletics
and was over in the gymnasium. We used to call him the “little boy tat, ”
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as we thought he was overly military. His military posture and bearing were
always perfect. The corps was small, so he would get to know the names
of everybody there. He used to give particular attention to Mr. Casey and
Mr. Clay, at least we thought so, because in different formations he’d holler
to us about either standing up straight or getting your chest up higher, or
chin in or something similar. But later we got to know him very well and
all regarded him as an outstandingly fine officer. Later on he won the
Medal of Honor over in Europe [North Africa] during World War II with
an exceptionally fine record.
We did have another tactical officer, and he was sort of slow mentally. I
remember one time they published an order which said the class would be
divided into thirds. The first third would have riding at so and so, the
second third would go to such and such at a certain time, the third third
would go to something else at that time, and the fourth third would go
elsewhere. He came up with an order about four thirds, with the first third
from cadet A to so and so; then the second third from cadet G to so and so;
etcetera. But he still showed four thirds.
Do you remember who that was?
No, he was an infantry officer; he was not an engineer, of course. Oh, our
Commandant of Cadets, everybody admired him. He was George Simonds,
later a general officer-just Major Simonds then. He was just perfection and
commanded everybody’s respect.
Our superintendent had been [Brigadier] General [Clarence P.] Townsley.
He was the father of Clarence Townsley, who was one of our classmates.
But after him, when the war broke, they called back to active duty a Colonel
[Samuel E.] Tillman. He was very quiet and was called back from
retirement, as a former professor of chemistry, to fill the slot.
We had on the instructors’ staff Major [Cleveland C.] Gee. He was an
engineer. He was soft spoken, very quiet, but he was a very fine instructor.
For our French teacher we had Major Geoffrey Keyes--he was also football
coach. At that time they didn’t have officers who were assigned just as
football coach, so the football coach was also one of the instructors. He was
an instructor in French. He was a better football coach, I think, than he was
a French professor, because he used to say-for instance, when telling us to
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go to the blackboard, instead of saying “allez au..., ” he’d say, “allez-vous
au . . . “ He’d put the “vous" in. In other words, he was asking, “are you
going, or will you be going, to the blackboard, ” instead of giving the
instruction to go there, and yet he was a French instructor. During World
War II he distinguished himself as an Army corps commander, rising to the
rank of lieutenant general.
Our principal French instructor was Mr. Vautier, a true Frenchman. Not
only was he head of the French Department, but he was also Master of the
Sword, so he taught fencing as well as French. In addition to that, he was
our dancing instructor. At that time plebes had to learn dancing, with cadets
dancing with cadets. Sometimes you were the male, sometimes you were
the female. But indicative of the personnel and the shortages of personnel,
they had this Monsieur Vautier as head of the French department, master
instructor of the sword, and also our dancing teacher.
We also had a wrestling coach, Tom Jenkins, who had been world
heavyweight wrestling champion. Tom Jenkins had one eye that had a sort
of, cast so that one eye would look forward and the other eye would look
slantwise. He got that when he was wrestling with another world champion,
Gotch. He used to tell us, referring to his eye injury, that “any guy what
would put another guy’s eye out ain’t no gent. ” Tom Jenkins did not use
perfect English, but everybody loved him. He was a great big rugged man.
He was also teaching boxing. Sometimes he’d have the class of cadets lined
up while he was going to demonstrate some punch or counter-punch. So
he’d look over and someone would think he was looking at him when it was
actually somebody elsewhere. So looking at someone with his slant eyes,
he would say, “come forward, ” and because the person who was being
directed thought he was looking at someone else, he didn’t come out. Well,
then he would have to say it again and by that time he felt a little peevish,
so when he got the cadet to whom he was actually referring to come out, he
was a little angry. So as a result, in giving him the normally mild
instruction, why he would give it a little bit harder and somebody would get
a harder instruction blow than he otherwise would have received.
Q: Do you remember specifically any of your engineering instructors?
A: I can see them though I can’t recall them now. Though I recall that I was
doing fairly well in academics. The first year I was tenth; but the next year
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I was number four, and then the next year number two, and the first-class
year I was number one in overall academics. I was graduated as a
“distinguished graduate” —a designation applied to those who average 92
percent or more on all subjects throughout the entire course.
Q: What was the effect of the declaration of war in April 1917 upon the corps?
A: The entire corps was at lunch in the mess hall and the cadet adjutant, Matt
Ridgway, rose and then read the statement that we were at war, whereupon
there were rousing cheers. Everybody looked forward to early graduation,
because we felt that before long we had to get out and get into it. As a
result, and within weeks, they graduated the class of ‘ 17 on April 30. We
all looked forward to getting out and into the war. Some of us put in sort
of a mass request for early graduation or for leave to get out into the service
because we visualized this as the one war we were ever going to see. We
hadn’t had one since the Spanish-American War, and this one, we were sure,
was going to be the last war and the last opportunity we’d ever have. So we
were all very, very anxious to get into it.
Of course, the authorities indicated that they’d decide when and how and
what they should do for our entry into the war. They did release the class
of’ 17 within weeks and the class of '18 a year early, in August of’ 17. Our
class, which was due to graduate in June ‘19, was graduated June ‘18. In
the interim they compressed our courses so that we did have both the
scheduled second-class and first-class year courses. They pushed them up
to a rather heavy intensive schedule covering those same subjects.
Q: Was there any slacking off in the disciplinary requirements to make up for
the accelerated schedule?
A: No. As I previously indicated, we were concerned that Lucius Clay was
facing possible failure in discipline in conduct so that I took over as room
orderly to take his possible demerits, because we were afraid that if he did
exceed his limit in number of demerits, he actually would be discharged or
turned back into the next class. Whether or not they would have done that,
I don’t know, but he was faced with that.

13

Engineer Memoirs

One thing they did do, however, was to transfer a number of the instructors
to active duty with the forces outside and brought in other instructors. I
don’t think that the new instructors were the same type as those whom they
were relieving to go out into combat service. They were men possibly who
they [the War Department] felt were best qualified for academic instruction
rather than combat activity.
Q: How much do you think that the acceleration may have either helped or
harmed your education and career?
A: I don’t think that it affected us too much, certainly our class. The two
classes after us—the classes of ’20 and ‘21 —were graduated on 1 November
1918. I think it definitely affected them, particularly the class of ‘21. I
think that was recognized in that the ‘21 class—graduated on November 1,
1918, shortly before the Armistice—was then called back as second
lieutenants to finish up a second academic year. So they had just two years,
the last year of which was as second lieutenants instead of cadets. No, I
think it did affect them, just having really one year of academic training
before they were graduated. But then they were sent back, as I say, for the
second year to partially make up for it.
Q: How much instruction did you receive in the type of combat that was going
on in Europe?
A: I think there’s a little misconception about education at West Point. I think
the public thinks that here’s a military school; you’re sent up there to learn
primarily about war and the military and whatnot. Now as a matter of fact,
the great bulk of the courses are in math, English, physics, and subjects like
those. There’s relatively very little, percentagewise, of the whole academic
course that evolves around war or combat. There are, of course, some
military-type courses: ordnance and gunnery, military engineering, and
military history. During the summer training periods you received primarily
military instruction. Currently the cadets are sent to the various service
schools for summer combat training including instruction in flying, too,
which of course we didn‘t have when we were there.
But other than the practical exercises you get during the summer, and of
course the drill you got otherwise in parades and going to mess and back in
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formation, combat training is really a relatively small part of the total. I
think the academic objective was to give a good sound academic education
in addition to basic military discipline and leadership. Based on observations
later, I considered West Point’s academic instruction superior to that of other
civilian institutions. For instance, in 1922-26 I was on ROTC duty at the
University of Kansas, with freshman to senior engineer classes. I’d be
giving them examinations and I was astounded at the answers I’d get from
college students. On one paper, for example, I think I had about 60-odd
corrections just in spelling or grammar on a single page, and similarly on
other pages. I felt that certainly, as far as KU was concerned, while their
instruction may have included some specialized technical subjects, they
didn’t cover, I think, the subject as thoroughly or cover the basics to the
extent that you had at West Point.
I think that anyone who went through West Point had a good foundation in
math, in English, and basic academics or else he wouldn’t have gotten
through. I think in most of the civilian schools there’s a lot of lectures with
the students attending the lecture but without the requirement of performing
every day. Up at West Point, in whatever subject it was—for instance in
math— you performed every day. You went up to the blackboard, you had
this problem and you put it on the blackboard and you had to go through it,
explain and solve it, and you were rated on it. You were rated on each
assignment each day. You had to perform. It wasn‘t a case of sitting back
and listening to a lecture, or reading some text, and then at the end of the
term taking an examination, and if you passed that exam, it was assumed
that you had fully covered the subject.
I think the instruction at West Point, certainly when we were there, was very
intensive. We had only ten students to each section, permitting virtually
individual instruction. We had one instructor for each ten cadets, which of
course is impossible in civilian universities where that amount of instructor
or professorial talent could not be provided.
Q: I’ll ask you now about some of your classmates at West Point–only in
reference to what you remember of them at West Point, unless you want to
take it further. The first one I want to ask you about is John Paul Dean, but
with him we could probably take it up to the end of what you remember and
what happened to him.
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A: John Paul was a very brilliant student. He had been to Worcester Tech
Worcester Polytechnic Institute], I believe, for three years before he came
to West Point, so he had had most of the basic subjects that we had in our
earl y years. He had covered math thoroughly and had had French and some
of the other science courses. We had one course in mechanical drawing.
I did extremely well in that because I could draw well, but John Paul wasn’t
at the top of the class in drawing. He didn’t do nearly as well at that as he
did in the other academic courses. He was the editor of our Howitzer and
did an outstanding job at that. I was on the Howitzer staff with him, in
charge of the biographies that we had for each of the class in the yearbook.
Do you want to discuss his career later, too?
Q: If you want to at this point.
A: Later, of course, I got to know John Paul quite well. He was in the Corps
of Engineers. In 1926 I succeeded him on his assignment in the Pittsburgh
District on the Pittsburgh flood control survey project. He had initiated
some of the studies, but I felt that they hadn’t gone really as far as they
might have gone, as there was yet nothing in the way of a report other than
the field investigations on some of the flood control reservoirs that were
under consideration. Upon his relief he was assigned to the Office of the
Chief of Engineers.
In the Chief’s Office he became a specialist in flood control, particularly on
the Mississippi River flood control under Colonel Graves, Colonel Ernest
“Pot” Graves, class of 1905, who had been retired for defective hearing and
had also been an outstanding football line coach up at West Point and was
in charge of the flood control studies. John Paul became the recognized
specialist in this field and was very active in connection with the studies that
we had on the Mississippi River and its flood control. He was in the Chief’s
Office during the period 1929-33, when I was on the Rivers and Harbors
desk, where we got to know each other intimately.
Tragically, when World War II broke out, I think John Paul, who was more
of a student and a research type than a military type, felt disappointed at not
being selected, in spite of his brilliance, for some important military
assignment. I assume it worked on him, and he committed suicide [at
Louisville, Kentucky], a tragic loss of an outstandingly brilliant man.
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. What about Pat Timothy?

Q.
A:

Tim was quite a bright young chap. He graduated second in the class. He
also had gone to college several years before he went to the Point. He was
a French linguist and did exceedingly well in French, which of course gave
him a lot of high academic credits in connection with our competition for
relative class standing.
Tim did not engage in any athletics. He didn’t try out for football or
wrestling or other such sports. But I remember one thing about Tim. In the
early gymnasium classes, one of the things we had to do was to grab a rope
suspended vertically from the ceiling and pull yourself up several body
lengths. Well, poor Pat Timothy was sort of rotund around the tummy and
not very strong in his arms, and I can see him pulling on the rope and he
just couldn’t raise himself off the ground, let alone climb.
Tim was, of course, a very bright boy and, as I understand it, did very well
during the war as chief engineer with Twelfth Army Group [General Omar
N. Bradley]. When he retired in 1946, he went into business down in the
Louisiana area. I believe he got some patents on some of his developments
and was quite successful in either consulting engineering or with whatever
firm it was that he was operating.

Q

.
●

How about Patrick Tansey?

A: Pat Tansey was a little dynamo. He was quite bright and very active. He
did go in for wrestling and gymnastics and was very good at both. You
know, aggressive and quick. He also was a member of the so-called dirty
dozen. We had Hugh Murrill, who was our cadet adjutant, and there were
some of the others who were on the upper levels of the cadet staff. And
some members of our class, including Lucius Clay—he was a member of the
dirty dozen - Hans Kramer, Pat Tansey, and several others, somehow or
other sort of felt that the cadet staff was exercising too much authority or
acting like a group apart. They felt that we should get together against
them, how I don’t know. But I can see Pat Tansey getting up on a soapbox
and orating very enthusiastically and dynamically on the subject. He was
sort of the active leader of the so-called dirty dozen. I don’t think that he
had anything materially against the upper cadet staff; it was just his feeling
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that we shouldn’t kowtow to those members of our class who were in the
upper layer of cadet colonel and so on.
Pat, too, served most ably in World War II in the Operations Division of the
War Department general staff. The Operations Division at that time
reviewed projects in connection with allocating supplies to the different
theaters and their requirements. We liked Pat because he felt that the Pacific
Theater was actually carrying on a war all the time, in contrast to the
European Theater, where with the exception of Africa they were mainly
preparing for war with the planned invasion to the European continent. We
had continuing great difficulties in getting supplies and equipment and
whatnot, which were given to the European Theater under its higher priority.
We felt that Pat was a little more sympathetic to our cause and would, when
we had dire need, be helpful in seeing what he could do to see that we got
some of the critical things that were needed. Pat Tansey later came out to
the Pacific and served under me and did well.
Q: How about A. G. Matthews?
A: Mattie was an odd combination. He was quite brilliant and very, very
active. He was very military as a cadet and became a ranking cadet officer.
He was one of the group that Pat Tansey thought were the upper layer
opposed by the dirty dozen group.
Mattie served under me out in the Pacific and rendered outstandingly fine
service. He was one of the first ones to come out to Australia after we had
come down from Bataan. He was in command of the 46th Engineers, where
he performed outstandingly on building air and port facilities, initially in the
Queensland area and subsequently in New Guinea under great difficulties,
with shortages of manpower, equipment, and supplies, using improvisations
and personal drive. He was a real go-getter, going night and day in our
early difficult days in New Guinea on airdrome and base development—all
most vital for our requirements during that critical period.
Mattie was one who could accomplish great things and then, by saying this
or saying that at the wrong time, could destroy much of what he had
accomplished. For instance, the Air Force, of course, was always pushing
for this and that, even while Mattie was turning out more than could
physically be done. But the Air Force would still complain about something.
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Whereupon Mattie might come out and in front of other Air Force officers
say, “Well, that damn fool George Kenney, he doesn’t know what the hell
it’s all about, ” or something like that. And the same way about General
[then Major General and later Lieutenant General Ennis C.] Whitehead, who
was commanding general of the Fifth Air Force. Of course that would get
back to Kenney and Whitehead, and they even demanded that he be relieved
and sent home. I had to go up and fight for Mattie, for here he’d be doing
wonders but occasionally saying something, sort of being quick tempered,
particularly adverse to some of the senior Air Force boys, and they’d get
irate and try to cashier him.
Mattie finally was relieved, returned to duty in the Chief’s Office, and later
he came out with some of the mapping group. Mattie was, in my opinion,
extremely able. He could have been, I think, a major general. He never did
get above colonel, possibly because of his quick temper when things went
wrong.
Q: How about Leland Hewitt?
A: Hewie was bright but relatively quiet. Hewie got the assignment of air
engineer with the Fifth Air Force, and then as chief engineer, Far East Air
Forces, and worked closely with me and my headquarters. Unfortunately,
the Air Force seemed to be primarily interested in getting their air personnel
promoted and pushed on up, but they weren’t equally interested in the other
services who were serving with them, such as the engineers, signal, or the
officers of other branches that were on duty with them. So as a result,
Hewie, although he served outstandingly as engineer for the Fifth Air Force
and Far East Air Forces, never got to be above a colonel. He performed
extremely well, in my opinion, in the mission and the assignment that he
had.
Q: Lewis Ross?
A: Tenney. I knew Tenney both as a cadet and later on quite intimately on the
Engineer Rifle Team. He and I were both on the Engineer Rifle Team. He
was coach of the team and later I succeeded him as coach. So I got to know
Tenney quite well, not only then but later.

19

Engineer Memoirs

Tenney was on duty in Washington when the war broke, and after I came
down from Bataan to Australia I received word from my wife that Tenney
was anxious for field service, whereupon I requested his assignment with us.
Initially I had him assigned as engineer with USASOS [US Army Services
of Supply], the logistics command in our theater. Tenney did a very fine job
there, even in the face of a severe physical disability with crippling arthritis,
and was promoted to brigadier general. When we got on up to New Guinea,
with the tropics and the problems that we had, I felt that the physical strain
was getting too great on Tenney. In the terrible heat, he several times
became overcome with heat exhaustion. I thought in the best interest of
Tenney’s health that he ought to be relieved and returned to the States, not
because of any deficiency or anything that he failed to do, but in his own
best interest. He was keenly disappointed. Tenney was a solid, extremely
conscientious, and very able person who rendered a wonderful performance
under very serious physical difficulties.
Q: How about James Newman?
A: I didn’t know Jim as a cadet too well. He was a very likable person. After
distinguished service with the Ninth Air Force in the European Theater, he
became, I believe, engineer of the whole US Air Force. So that as a result
I didn’t have any particular contact with him in that respect, but I understand
that he performed extremely well. I knew Jim socially and he and I were
always very pleasant and had fun together, but I have no direct or intimate
knowledge of his performance later on.
Q: Alexander Neilson?
A: Murray, as we called him, was a very able officer. He had a nice
personality. My first real contact with him was when he was with the
amphibian engineers. He came out with the 2d ESB [Engineer Special
Brigade], commanded one of the regiments, the 532d Engineer Boat and
Shore Regiment [EBSR] [from 29 January 1944 to 25 March 1945], and
performed extremely well. I know on one engagement when one of their
boats had been badly damaged, and even though there was heavy artillery
and enemy fire, he went on out in his craft and rescued the personnel, even
in the face of this heavy bombardment, for which he was awarded the Silver
star.
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He handled his regiment extremely well. The 2d ESB was the first
amphibian unit to report out in our theater, under [Brigadier] General
[William F.] Heavey. In the early landings they went in under great
difficulties with only the small LCVPs [landing craft, vehicle and personnel].
Later on we got LCMs [landing craft, medium], the larger craft. But these
small craft, I know on some of the early operations, would ferry our troops
in, even under extremely heavy seas. In one operation with waves of 10 to
12 feet, they still made the landing. They lost a number of the boats, but
they didn’t lose any men, and made the landing very successfully.
They were a great help to us in our theater. We had difficulty with the
Navy sometimes in trying to move our forces along the New Guinea coast.
The waters were uncharted and the Navy didn’t want to take their vessels up
over uncharted waters. But we had the engineer amphibian brigade with
light draft craft, and they were frequently in on such shore-to-shore
operations and were of unbelievable help in making it possible to get troops
forward from one place to another, landing on the beaches with no port or
docks against a jungle and often against enemy troops. Murray performed
very, very well on such duty. Later on, after the end of the war, Murray
was sent up as engineer of XXIV Corps in Korea where he did very well,
too, in that important occupation. Murray is one who should have gotten a
promotion but, as I say, he was in the ESBs and we had only three brigadier
generals authorized, one in command of each brigade, with only colonels
authorized in the other elements of that command. But indicative of the type
of personnel we had, one of the ESB lieutenant colonels whom we had
became president of Gulf Oil after the war; I’m trying to think of his name.
But all of our engineer special brigade personnel served extremely well, and
Murray was one of the best.

Q

. How about James C. Marshall?
●

A:

Jim was a bright, sort of quiet individual. Of course, his big job, I guess,
was when he was with Leslie Groves on the Manhattan Project in developing
the atomic bomb. Later on he came out and served in our theater as G-4
with USASOS and performed very well.

Q: Lucius Clay?
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A: Of course you have books written about Lucius Clay. Lucius had a likable
personality. He had a great knowledge of history. He knew a lot about the
Civil War, with his grandparents’ homestead in Marietta, Georgia, having
been destroyed during Sherman’s march to the sea. At the time we entered
West Point, it wasn’t but 50 years after the Civil War. So when we went
up to West Point, the memories of the Civil War were still fresh in the
minds of those boys who came from the South. So there was still a strong
feeling about the North and South, the Union and the Confederacy.
Lucius was one who knew what the Confederates had done under great
difficulties, with lack of equipment, supplies, and so forth. They actually
performed, I think, better than the Union forces did, considering their lack
of supplies, equipment, and so on.
Lucius had a very good memory. He could read something, and it seemed
to be photographed on his mind. As a result, in matters where memory was
called for, they came to him relatively quickly and easily, such as in
English, languages, and history. Lucius did have some difficulty in math,
and particularly in descriptive geometry, the type of mathematics where you
have projections of three dimensions, where you had to visualize that and put
it on the blackboard. Also with differential and integral calculus. So I had
to help him on math. Being his roommate I frequently had to explain or
concentrate on the explanation of some of these more difficult mathematical
problems.
But Lucius was very, very popular. He didn’t get into athletics. I know he
tried wrestling, but I remember I could out-wrestle him, which he sort of
resented but he would try it again without success. He was popular, of
course, with his classmates. In contrast to his later four-star rank, he ended
up only as a cadet sergeant. He did not receive any high cadet rank. His
disciplinary record of demerits was not of the highest, and at that time he
didn’t show any outstanding trait or ability to indicate that he was going to
hit four-star rank and the top to the extent he did.
But he did have determination. He was strong-willed and very strongly
opinionated. If you got into a discussion with him, his view was always the
correct one. He’d persist and it was virtually impossible to try to change his
views—his views were made up. I know later on sometimes he’d say,
“Look Pat, I’m not going to argue with you anymore because you have your
views and I have mine. ” And he’d call it off; he wouldn’t want to continue
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trying to resolve a difference in opinion on some issue that came up. Either
you accepted his views on it, or that was that. So later on as a commander,
if he made up his mind in respect to something, why that was it, and he had
the personality, force, and determination to push it through, and he wouldn’t
deviate or give up on it in the slightest. I think that was typified in the way
he conducted his command up in Berlin, and in particular during the Berlin
airlift and the way he was going to see that through. He would use every
bit of energy that he had to see that that was accomplished.
He succeeded me in 1933 in Washington when I was in the Chief’s Office
as executive assistant in the Rivers and Harbors Section. This was a very
responsible post because we had to do with reviewing the project studies and
plans and specifications of all of the rivers and harbors projects throughout
the country. These included also flood control and hydroelectric power
projects. And answering correspondence to senators and congressmen. It
was our function, really, to formulate such letters for the Chief’s signature.
If some issue came up, we wouldn’t go in and ask General Brown [Major
General Lytle Brown, Chief of Engineers 1929-1933] or General Pillsbury
[Brigadier General George B. Pillsbury, Assistant Chief of Engineers] for
the answers. But we would formulate what we thought proper, such as
approval or disapproval or modification or substantive changes and so on.
On complaints or queries from a congressman or senator we would get the
report from the affected division engineer or district engineers and, based on
that, we’d prepare the letters and replies.
So we’d formulate these letters for the signatures of General Lytle Brown,
Chief, or General Pillsbury, Assistant Chief—and later on, in Lucius’ case,
General Markham [Major General Edward M. Markham, Chief of
Engineers 1933-1937]. I think that assignment also gave one a good
opportunity to meet many of the officers in the Corps because the division
engineers and district engineers, knowing we were in that office, would
frequently approach us even though they were much senior to us and say,
“NOW look, we need additional so and so, ” or seek further support for their
pending requests or projects. So we got to know a number of the officers
in the Corps of Engineers. Also, and I think particularly in Lucius’ case,
it gave him added powers of presentation. He could dictate very fluently
and very easily, and I think that the four years’ duty there helped greatly in
giving him the facility he had of presenting quickly and in proper terms and
wording his views tersely and accurately. In contrast, if he had been out
with troops, he would have had little of that. But being there in the office
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in a responsible executive position calling for dictation, analyzing plans, and
analyzing topics of high importance, it gave him excellent training for his
later major functions and responsibilities.
Q: How about Lloyd Mielenz?
A: Lloyd was a very nice, likable chap. It was unfortunate that he was caught
on Bataan where he was at the surrender. He was in the Department
Engineer’s Office when I got out there in October ‘41. He served extremely
well, handling their supplies and logistics functions, and as Colonel
Stickney’s [Colonel Henry Stickney, Engineer, Philippine Department]
deputy or executive. Of course, later on when he was taken prisoner, that
stopped his performance for the remainder of the war. But during the time
that he was exec to Stickney, he did everything very, very well and, I am
sure, would have distinguished himself under further opportunity.
Q: Samuel D. Sturgis?
A: You could write a book about Sam. I guess you know as much about him
almost as I do. I knew Sam as a cadet, but not too well because he was in
a different area and we just knew of him as a classmate.
The first opportunity I had really to know Sam was when he came up on the
Passamaquoddy Tidal Power Project. We felt that Sam had sort of the
junior assignment of the Corps officers who were up there. We had Major
Philip B. Fleming, who was district engineer; I was in charge of the
Engineering Division; Roy Lord [Royal B. Lord] had the Operations
Division; Don Leehey the Administrative Division; Dan Note was executive
officer; and then later on Sam came up to head the division that was to
handle and operate the living facilities that were built for the personnel.
Of course, Eastport [Maine] didn’t have much in the way of facilities, so as
part of the project we had to build quarters for the personnel and officers
and so on. And it was Sam’s job to sort of direct the administrative
functioning of those buildings and the personnel. This, we felt, in contrast
with the major responsibilities that others had, was relatively minor.
Everybody liked Sam because he always came up with a cute little joke or
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expression, but his responsibilities up at the Passamaquoddy project were
relatively small, unlike the heavy responsibilities he so ably assumed later.
The next time I knew Sam was when he came out as engineer of Sixth
Army. When he first came out with General Krueger [then Major General
Walter Krueger] and his staff, the first reaction we had was that Krueger and
his staff, who had been on the Louisiana maneuvers, had organized the staff
and were preparing to conduct the war the way they did on the Louisiana
maneuvers.
You should note that on the Louisiana maneuvers they had railroads,
telephone lines, telegraph lines, maps, developed facilities, highways, and
ready access to all forms of logistic support. We sensed that they did not
have the grasp of just what the problems of our jungle warfare
were—tropical heat, jungle conditions, malaria, uncharted territory, no
readily available hardware store, no medical facilities, no water supply, no
electricity, no railroads, vast intervening water approaches but no docks, no
airdromes, etcetera. We sort of sensed that their viewpoint was mainly
toward the tactical phase of sweeping ground operations.
But after we got Sam and the staff bedded down, Jack Sverdrup and I went
down there several times at their request to give them talks on the problems
that we had here—amphibious operations, landing beaches, jungle clearing,
roads, building airdromes in each new objective area, supply, equipment and
maintenance, aerial reconnaissance and mapping, shelter, water supply, and
oil pipelines. But Sixth Army had a good approach toward their new and
different responsibilities because the first operations were with small task
forces, as on Goodenough Island and other small islands, and with
unopposed landings. They set up their task force, occupied the area, built
an airfield and pertinent facilities, and so on. But as I said, against no
enemy opposition, whereby they were good training grounds for them to get
started in the organization and conduct of task forces, carrying on the
landings, supply and support of those units, and construction of the base and
air facilities for major operations to be encountered later.
Of course, as we embarked into major operations they would set up larger
task forces. It was the policy out in the Pacific Theater that the operations
instructions would direct the task force commander, the combat commander,
to conduct the whole operation. In addition to handling the tactical phase,
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it was his responsibility also to start and effect the main purpose of the
operation, which was to go in and build an airdrome and related facilities.
We didn’t have two separate commanders, like a tactical commander here
and a separate engineer force to build the airdrome and related facilities.
We made it the responsibility of the task force commander both to handle the
combat phase and also to build the airdrome and do the various related
things that had to be done. The reason we had for that was knowing that the
task force commander controlled the priority on movement of equipment,
materials, and supplies for the operation even though he didn’t know a thing
about building an airdrome.
We, of course, did have the
task force engineers with
him. And fortunately, we
had direct communication
between my office; Engineer,
Sixth Army (Sam); and the
task force engineer.
Normally this communication
is supposed to go through the
commander and then through
him down to the task force
engineer, but it was sort of
the tacit approval that
prevailed throughout the
command that I could give
instructions on this or that,
and communicate directly
through technical channels to
the task force engineer; or
Sam, as engineer for Sixth
Army. could communicate Lieutenant General Samuel D. Sturgis, Jr. (then a
directly to the task force colonel), Engineer, Sixth Arm y (1944).
engineer, rather than having
to go through the task force commander. This practice prevailed whether
it was a major general who had a corps or division or lower commanders of
a regiment or two. Anyway, it worked out very well, and Sam grew up with
it and was extremely able in handling all of the problems and so on that he
had. Sam had one characteristic-that irrespective of whatever operation it
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was or whatever he was engaged in, that at that time was the most important
operation in the theater. I mean, he wanted to have first priority on
materials, on manpower, etcetera. He’d appeal to you by telephone, we
need or must have so and so, always trying to get priority of materials,
equipment, of personnel, of staff and so and so to do the job. But he was
probably the most conscientious person that you could find in working and
following through on whatever projector operation or assignment on which
he was working.
He was well admired and respected by the staff in Sixth Army, by General
Krueger and by the staff, and so much so that he got their full support
because they knew he was doing everything he could to get it done. And
practically in all of the operations out in the Pacific, the one purpose in each
one of these operations, all the way up, was to go in and develop an
airdrome site and supporting base facility, each as a stepping stone to the
next similar operation. In a lot of these operations the engineer complement
was maybe half the force or even more than that because the main thing they
had to do was go in, secure an area, and then develop it. Build docks, build
oil pipelines and storage tanks, build roads, provide water supply, build the
airdrome taxiways and dispersal areas, build a hospital or an aid station,
whatever it was, provide for the storage facilities and so on to maintain this
group. They knew that was the primary purpose of each operation because
in that way you provided a base where you could get land-based fighter
cover to protect the forward bombing and so on for the next operation.
General MacArthur’s [General Douglas A. MacArthur] philosophy was
“don’t hit them where they are, hit them where they ain’t. ” In other words,
if the Japanese were here, we wouldn’t go in to attack them right from the
front, have a glorious action and lots of casualties and take great claim for
having overcome it. But we would land above them or below them, set up
our bases there, and then let the enemy starve on the vine. They had either
to work their way back through the jungle or try to get out by water. And
in getting out they’d have to use submarines to take critical personnel out or
use submarines to bring critical supplies in, and in doing it that way, why
you were actually further aiding the war effort because you were diverting
those submarines from damaging our critical supply mission by torpedoing
the line of supply coming in by ships from the continent or from within the
theater.
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Q: How about Gene Caffey?
A: At West Point I didn’t know Gene too well, other than as being a regular
classmate, because he was a flanker and was quite tall and therefore in one
of the flanker companies. Both Lucius Clay and I, who were medium
height, were in the middle companies.
Gene was graduated into the Corps of Engineers. Subsequently they
changed the system from promotion by branch that they had prior to World
War I and shortly thereafter, and went into the single list, where everybody
was listed according to the length of service irrespective of rank. As a
result, for example, men in the infantry and cavalry who had three months,
six months or more service than we, but still were second lieutenants and
first lieutenants, were all of a sudden integrated up higher on the list than
we. Gene sort of resented that and decided he’d go in and study law.
So he applied for a transfer to the JAG, Judge Advocate General
Department, and he was sent to the University of Virginia and pursued a law
course there and got to be commissioned in the JAG, passed the bar exam,
and served in the JAG. However, when World War II broke out he decided
that rather than be a desk soldier he wanted to get into action, so he
transferred back to the Corps of Engineers and was assigned as engineer to
the Amphibian Command [Engineer Amphibian Command—EAC]. He
served over in the European Theater, so I have no direct knowledge of what
Gene did over there. But I understand that he performed heroically; in fact,
there is a monument on Omaha Beach to him, I think erected by the troops
whom he commanded. I think you referred to some problems that he had
where the commander felt that he was lax in not getting to where he was
supposed to be. But they later found out that the ship that his personnel
were on had been bombed and sunk and he had lost a good many of his
men. But I’m sure that Gene, knowing him, would have performed to the
maximum with what forces he had under any extreme conditions. And he
wasn‘t afraid of combat or fire power and performed extremely well.
After the war, he transferred back to the JAG and later on became Judge
Advocate General. Incidentally, he was father of the class baby. He had the
first baby son of any of the graduates in our class, and as a result was
awarded the silver cup that’s awarded to the classmate who has the first son.
The silver cup was made up of the silver napkin rings that each cadet had
in those days. They were all turned in and made into the silver cup awarded
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to Gene. And not satisfied with his accomplishment in winning the silver
cup, he kept on and I think he produced the rest of a baseball team to the
extent, I think, of nine children. He was a grand guy.
Q: Now that we’ve covered your classmates in what became the class of June
1918, I would like to ask a few questions about people who were at West
Point at that time and who later achieved some notoriety. Did you know
Leslie Groves [Lieutenant General, US Army] at all when he was there?
A:

Yes, I knew Leslie as a cadet. He was taller than I and so not in the same
company. Leslie was a very good tennis player, even though he was a bit
big and bulky. He had a far reach and he was not one who would exhaust
himself running after the ball to hit it, but he did have a tremendous reach
to get it and played very well.
I don’t recall anything that particularly distinguished Leslie during the early
years. The first intimate contact I had with him was when he was with
General [Brehon B.] Somervell, who was called in to head up the
Construction Division of the Quartermaster Corps. Leslie was in the
Operations Division, and I was in the Engineering Division. I was in charge
of the Engineering and Design Section in connection with the vast national
defense construction program. This was in late 1940 to ’41. I had to do
with developing plans and specifications of standard structures like the igloos
for Ordnance warehouse storage of bombs, the standard barracks that we
used, the layouts of cantonments, the standard designs on the major ordnance
plants and chemical plants to be constructed, virtually all of the things that
were going into a vast military construction buildup preparatory to our
getting into the war.
That had been under the Construction Division of the Quartermaster Corps,
but they had sort of bogged down and Franklin Delano Roosevelt directed
the Corps of Engineers to furnish the personnel to take it over. So Bill
Somervell was put in charge and then he got other engineers like Delp
[Wilhelm D.] Styer, executive officer; Ed Leavey, who had the Engineering
Division; me heading up the Engineering and Design Section; and Leslie
Groves in charge of Operations. The one in charge of Operations was
supervising the field construction based on the designs and layouts that were
sent out.
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He was made a colonel early even though he was relatively junior. He
wasn’t one that was apologetic about it, but he had his rank and he utilized
it. Leslie, of course, later on headed the Manhattan Project for the
development of the atomic bomb, and I think he was an ideal man for that
assignment. That didn’t mean that he was the outstanding scientist or that
he knew anything special about nuclear energy or the methods of producing
the bomb, because they had these scientists who were doing all of that. But
there was bickering among them. There were two possible courses to go in
connection with developing it; and of course, if they pursued, say, both of
them, you’d possibly be going on forever. But he was the one, I think, who
would make the decision on the course to take and then be firm enough to
see that they pursued that. He exercised firm executive direction and
command, and he wasn’t deterred by somebody who might know much more
about it theoretically. I mean, that didn’t change his views, and I think he
was ably selected to handle the heavy responsibilities that they had,
especially with the type of scientific personnel whom he was directing, so
he deserves a great deal of credit for the accomplishments of the Manhattan
Project.
Q: What about Leverett Yoder?
A: I didn’t know Yoder as a cadet very well. He was an underclassman. But
he did serve under me out in the Pacific. He was in command of a colored
engineer labor battalion. The colored battalion at that time was just a source
of labor. They had few officers, virtually no engineer equipment, and no
specialized engineer construction training. They were regarded as a labor
pool.
[Note: The Army in 1940 was a segregated institution; and, except for
experiments in integrating officer candidate training and infantry
platoons, it remained so throughout World War II. While many of the
attitudes and expressions of contemporaries may seem out of place
today, they reflect the times in which they were expressed.]
Q: The 96th Engineer Battalion is what he had?

30

Hugh J. Casey

A: Well, yes. It was just a separate battalion. I think they had four companies.
They had very few white officers. They had very little in the way of
equipment. All it was, really, was just a source of manpower.
In the early phase of the war we had relatively little in the form of engineer
units. In Australia we had the 808th Engineer Aviation Battalion; we had
the 43d and the 46th General Service Regiments, white; and then we had
these two black labor battalions with limited officers and so on. So I put in
a recommendation to the War Department that we be authorized to change
their designation to general service regiments. We received that authority
even though they were just black, untrained personnel with no special
mechanical skills and no equipment and originally organized to provide a
source of labor. But we got the authorization to make them general service
regiments.
That authority permitted us to get more white officers and particularly to get
equipment that went with general service regiments. All we had then was
just this mass of manpower without skills and whatnot. Yoder had one of
these units. He had the 96th, and we transformed it virtually overnight from
a labor battalion to a so-called general service engineer regiment, which is
supposed to handle engineer construction skills, all this heavy equipment and
whatnot. Yoder did an outstanding job on that difficult assignment.
It was a very difficult job. A solid black untrained unit was a difficult unit
to operate with. If they were integrated and trained, as they were later, you
had a different situation.
For instance, I recall the 96th was one of the first units that was sent over
to New Guinea. As I said, we made them into a general service regiment,
got equipment for them, tried to train them to operate the equipment and
maintain it, which of course was very difficult. We had them there working
on airdromes, and they were doing very well. But if you had an air raid,
why bing!, the unit dispersed, because I remember being there during an air
raid and virtually all the unit disappeared. You’d find some of these men
with perspiration all over their faces and some of them still trembling and
shaking, and they’d run maybe a mile or more away from where this was,
and we’d have to gather them up and get them back together. After some
bombing experience and so on they got to where they could operate and
perform, and as they gradually became better trained they performed well.
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But Yoder, under extremely difficult conditions, handled those units very
well. He later served with distinction as Engineer, I Corps.

Q:

How about David Ogden?

A:

Dave Ogden came out with the third of the engineer amphibian brigades [4th
Engineer Special Brigade, ESB]. General Heavey had brought the first one
out [2d ESB]; Hutchings brought the next [3d ESB]; and then Ogden brought
the last one out. Strangely enough, after the war Heavey and Hutchings,
who had been Ogden’s seniors, were demoted back to colonel and Ogden
kept his temporary rank of brigadier general.
He was regarded very highly, I think, by General Krueger and some of the
others with whom he served. I know he did a very fine job, but I’d have
rated them as engineer brigade commanders with Heavey as first, Hutchings
as second, and Ogden as next. But Ogden was a quiet, firm, able officer.
He ran a very, very fine command and performed very well under all the
operations that they had.
I don’t think he went in for dramatics, such as Heavey’s brigade did,
because they were the first ones there and had to go in, probably under the
most extremely adverse conditions. The others later had greater support and
greater materiel and forces for the operations in which they were engaged.
But Ogden did very well and later on he served with distinction as engineer
of the Korean Command, as commander of the Ryukyus Command and
deputy governor of the Ryukyu Islands during their development as one of
our important Pacific bases.

Q:

How about Elmer Barnes? Do you recall him at all? He was over with
Dinty Moore as one of his deputy commanders in Europe. I just thought
you might recall the name.

A:

I’m certain he wasn’t with us. I knew Elmer Barnes as a cadet. Later I
knew him socially in Washington when I was in the Chief’s Office. He was
on duty there. He was a very likable person, but I had no real experience
or association with him on any military activity.
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Q: William Wanamaker?
A: Wannie came out to the Pacific in the Transportation Department.
Transportation was very, very important in our theater. I guess it is in
every field, but particularly with us out in the Southwest Pacific. Here we
were almost halfway around the world from our source of supply. To get
equipment and materials, we had to get an allocation. Then from production
you required transportation priority to get them to a port. You then had to
have transportation priority to get them loaded and get them from the main
port on the Pacific coast to a main port over in the Pacific. Furthermore,
you could not have that ship come right up to the point where the supplies
were needed. It had to unload at some big base. Then you had an internal
problem of trying to get those supplies, again by water, from wherever they
were landed to some other forward base; and then from there, you had to get
them by small craft or by truck or whatever means you had to where they
were needed. So that transportation was one of the key problems in
connection with the conduct of the war effort in our theater. I think the
problem was sort of overpowering and almost impossible to achieve. But
I think Wannie did very, very well in improving and working on that almost
impossible and difficult task.
Q: Charles Bathurst?
A: I knew Bathurst as a junior cadet up at the Point. He was tall and vigorous
and able. He served as corps engineer with XI Corps and task force
engineer on some of our operations and in them did very well. He was
respected by all those with whom he had contact. I think he performed more
ably than possibly he was given credit for. In some commands, you know,
his being an engineer colonel wasn’t the same as though he were a colonel
commanding one of the regiments in the task force. I don’t think he [got]
adequate recognition from the task force commander that was his due.
Otherwise he was capable of general rank. He was very able and performed
extremely well.
Q: Do you know Claude Chorpening?
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A: Chorpening? I know Claude, I knew him in 1940 in Washington when he
served in the Chief’s Office. He was a likable person. He served later in
the European Theater.
Q: Here’s another one that didn’t serve in your theater-Frank O. Bowman?
A: I knew Frank quite well. I knew him at the Engineer School. He was
junior to us. Frank was an aggressive little youngster. He was like some
of those who were short in stature who try to make up for it in their attitude
of always being ready to go. But Frank was very good. After distinguished
service in the European and Mediterranean theaters, where he was promoted
to brigadier general, he served as engineer of our Yokohama base. He was
well liked and had an excellent reputation for performance.
Q: Orville Walsh?
A: Pinky Walsh. I had him on my staff at GHQ. And then when Sixth Army
wanted some senior personnel, he served on Sam Sturgis’ staff with Sixth
Army. Later we organized engineer construction brigades to serve as the
integrated engineer command with our major task forces.
We felt there was a need in the theater, with the engineer functions as
important and responsible as they were, for some form of intermediate
engineer command. Prior to that you had a corps and the corps engineer
and his tiny staff. You had the division, but all you had in the division was
the division engineers, the combat engineers, which unfortunately just before
the war had been cut back from a regiment to a combat battalion.
I think that was one of the major mistakes that they made, this
reorganization, because there was never a division that went into combat that
could do it just with its combat battalion. They always had to attach another
battalion, or sometimes two or three battalions, to handle the engineer load.
Now I don’t know whether this was a factor, but in World War I you had
a number of engineers who were made general officers. They had been
colonels commanding the division’s engineer regiment in combat. When you
had both combat regimental commanders and the engineer regimental
commander, and if someone was transferred or lost as a casualty, and when
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one of the top colonels was the engineer, he was frequently called in to
handle the brigade and ultimately maybe a division.
Now whether or not the line branches sort of resented having an engineer
regimental commander with the same rank as their regiments and who was
frequently promoted to general rank, they apparently decided they should
make the engineer unit a battalion, with the engineer then merely a lieutenant
colonel just commanding a battalion. However, he still had all the heavy
engineer responsibilities of the division. In fact, in our theater the engineer
responsibility within the division was much greater than that of the infantry
regiments because you had these most important engineer tasks over and
above combat.
At no time did you have the division in operations just with its own combat
battalion, but you always had to give them another engineer battalion or
more. Instead of a battalion, they’d have the equivalent of a regiment and
a half or more to do the job.
Q: You were discussing your recollection of Pinky Walsh.
A: Oh yes, Pinky Walsh. So, as I say, when we set up these task forces you
had to make up a new supervisory engineer headquarters and try to get an
officer here and an officer there, give them these battalions, general service
regiments, equipment companies, and construction units. You got a rather
sizable engineer unit, but you had to form an engineer group headquarters
to head it. So I recommended to the War Department for authority to set up
a so-called Engineer Headquarters Command to head up an engineer
construction brigade with a brigadier general heading it. We could then
attach engineer general service regiments, engineer aviation battalions,
engineer construction battalions, and [Navy] Seabee units, to this command
as required for the specific operation. Thereby in the task force you had not
just a newly assigned task force engineer group, but an engineer command
with a commander who had this command and knew these units and so on
to handle the engineer function. We organized these brigades, and we had
Pinky Walsh as one of the first commanders of [5202d Engineer
Construction Brigade]. We also had Bernard L. Robinson commanding one,
the 5201st.
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Pinky was sort of surprising. He was big and inclined to be a little fat, and
he had soft skin, red hair, big brown eyes, and he looked like somebody
who was soft in character and quiet and easygoing. But he had a keen,
quick brain which seemed so different from his normal personality and
conduct. You sort of pictured him as a slower moving person, but in a quiet
way he was a very effective commander. I think he could analyze a problem
very well and could see it through. He was held in high respect by all those
with whom he served, including Sam Sturgis, General Sverdrup, and others.
Q: Going to some of the people who graduated in 1917, now we have
mentioned previously Ed Leavey.
A: Leavey. Ed was a brilliant, very conscientious person. I didn’t know him
particularly well as a cadet, as he was in the class ahead of us. But he was
assigned to the Engineer School as a student at the time that 1, too, was
there. In fact, his quarters were right next to ours.
Ed was very ambitious, and one thing he wanted to do was to be number one
in the class. We had groups who would get together frequently for drinks
or dances or whatnot; but Ed sort of withdrew from that and would spend
much more time, I think, doing nightwork and homework and studying and
so on, to the extent of his ability on these studies.
It just so happened that, though I was sort of playing around a little bit
more, when it ended up I came out first and he was second, so he was a
little disappointed at that. Later on he was head of the Engineering Division
under Brehon Somervell. I served with him as I had the Engineering and
Design Section, and we got along very well there.
During World War II he served in the European Theater for several years
and then as G-4 of the Central Pacific Theater. After the war in Europe was
over, Bill Somervell’s job was largely over. The remaining action was out
in the Pacific, so a lot of Somervell’s staff arranged for a transfer out to our
Pacific Theater, including Delp Styer, who was a lieutenant general, and Ed
Leavey joined him as his chief of staff. There they headed up our logistic
command station in the Philippines.
But anyway, Delp Styer, Ed Leavey, I think [C. F.] Robinson, and Walter
Wood, and some of the others came out and were assigned to take over what
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had been former USASOS, except it was called USAFWESPAC [US Army
Forces, Western Pacific]. It was the American command that had to do with
logistic support and was located in the Philippines.
So Ed came there on that assignment as chief of staff to General Styer.
Very shortly afterwards the war terminated and then Ed, as chief of staff,
was sent up to Baguio to receive the surrender of the main Japanese forces
in the Philippines. Some of those who had served principally on tactical
operations, in command or real combat operations against the enemy, sort
of resented the fact that here Ed Leavey, who was a “foreigner” and had
been out of, you might say, the combat activities in our theater during the
war, was the one that accepted the surrender. Of course, it didn’t make any
difference to me, but some sort of felt that one of their own should have had
that honor. Ed later became chief of the Transportation Corps, comptroller,
and ultimately, a short time after retirement, president of International
Telephone and Telegraph Company. He had a splendid record throughout.

Q:

How about Bill Heavey?

A:

Bill Heavey had been an instructor of mine at the Engineer School. He was
an instructor in tactics, and a very fine instructor. I had known him just
casually as a cadet at the Point. The next contact with Bill was when he
came out as commanding general of the 2d Engineer Special Brigade.
Nobody could have performed more ably, I think, than he did. The 2d ESB
was well trained. When they first came out there was limited floating plant;
they were just limited to the small LCVPs. But Bill on his own developed
the so-called ‘support battery” where we used some of these LCVPs and
equipped them with racks of short-range missiles or rockets. A number of
these craft would go in at the forefront of a landing, putting down a deadly
bombardment of these rockets on the landing beaches, and were highly
effective.
He did a number of things in connection with special training or special
preparation of his unit. He worked very closely with me and my staff. He
was always writing personal letters to me, always wanted some special
assistance or other. We had direct communication, and through that
relationship we ultimately expanded the authorization for the landing craft
to include the LCMs, the larger landing craft.
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At that time we had great difficulty getting landing craft to our theater, as
they had to come out as deck load. When the transports came out, they had
to take planes, they had to take engineer equipment, big shovels, big pile
drivers and whatnot, so there was a very limited amount of deck space for
special loading, which restricted the number of floating craft that we could
get.
So we arranged with Washington to have them ship out the LCVPs in
sections, I believe in 5-foot sections. We erected a boat assembly plant
initially in Queensland in northern Australia, and later on we were able to
move it over to New Guinea in Milne Bay.
We set up this boat assembly plant and brought in sections of craft that they
could ship in the hold, and we’d get them and then weld them and assemble
them into finished craft. That was the way we were able to get a major
increase of our landing craft requirements.
Incidentally, later on when we were assembling the larger LCMs, we
decided to get even greater capacity, so we got an extra section and instead
of assembling just the sections to normal length, we had this extra section
installed, and it not only gave us greater capacity but it actually increased the
speed a knot-I guess by reason of the better configuration of length to beam
in the hull.
But Bill and his outfit performed exceedingly well. I think you may have
read his book, Down Ramp! While it does, as naturally would happen, sort
of bring out a little bit more of his own personality or personal achievements
in it, I think it covers it all very well. Our volume IV of Engineers of the
Southwest Pacific-Amphibian Engineer Operations covers in quite a bit of
detail, in addition to the overall, the excellent performance of the 2d ESB,
for which Bill deserves a lot of credit as its commander.
Q: How about Daniel Note?
A: Dan Note is a little different from Bill Heavey. He had been commanding
officer of the Engineer Amphibian Command back in the States where they
set up the engineer amphibian [special brigade] units. And then later on he
served with distinction in the European Theater. So I didn’t have too much
contact with Note, but I know from general talk that he performed extremely
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well in the development of this Engineer Amphibian Command and
subsequently up to his ultimate assignment as Inspector General with rank
of lieutenant general. Dan was one who was sort of quiet. He seemed to
be not full of activity as compared to others but nonetheless a most able,
though quiet, officer.
Q: John Steiner?
A: Jeff Steiner, at least that was his nickname. He had been a cadet ahead of
me at West Point and served gallantly in World War I, winning the
Distinguished Service Cross. He later resigned and then before World War
11 came back on active duty and joined the Engineer Amphibian Command.
He came out as commander of one of the regiments [532d Engineer Boat and
Shore Regiment from 1 October 1942 to 28 January 1944] in Bill Heavey’s
outfit and performed very well. I don ‘t recall anything special. He was
very aggressive, active, dynamic, and a good regimental commander. He
was later engineer of our X Corps.
Q: Willis Teale?
A: Willis Teale, also class of ‘17, I had known as a cadet. I admired him very
much. As a cadet he won his letter in track, winning the championship, I
think, in the 100-yard and 200-yard dashes. Very nice looking with a very
nice personality. The next contact with him was when I came down from
the Philippines. He was with the American command there in Australia.
They were handling the logistics support to the American forces that were
due to come on over there. He was chief engineer under Dwight Johns, who
was chief of staff of USASOS. I felt that Willis Teale had slowed down
somehow or other. He seemed to be a bit shy and, in talking to him, he sort
of hesitated a bit. However, in a sort of quiet, undemonstrative way, he
always got his job done, serving quietly but efficiently.
Q: How about several non-engineer graduates, like J. Lawton Collins?
A: I knew very little of J. Lawton Collins at West Point. The first real contact
I had with him was when he was on duty over in Koblenz, Germany. I was
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then commanding Company A of the 1st Engineers and he’ was with the
infantry, but I don’ t even remember what he was doing or much about him.
In other words, he had not attained any special prominence. He didn’t play
football. I was on the engineer football team. We used to play the infantry
and the other branches. I was also on our engineer basketball team. We
played the other units also in basketball and got to know many of the officers
of the other branches. I later got to know both him and his wife. She was
a daughter of our Chaplain [Colonel Edmund P.] Easterbrook. They were
married in Koblenz, and we (Dorothy and 1) attended their wedding, and
later we also were married in Koblenz and they attended our wedding. Of
course, since we have been in constant communication, exchanging
Christmas cards, etcetera, so we’ve kept in touch. He later on served with
distinction early in the South Pacific Theater, commanding the 25th Division
and later, as “Lightning Joe, ” in command of VII Corps over in the
European Theater. As you know, he later became Chief of Staff, US Army.
I didn’t have any chance to really serve closely with him, but we’ve been in
touch over the years and I know of how splendidly he carried on throughout
his service.
Q: How about Matt Ridgway?
A: I knew Matt Ridgway as a cadet, as he was the cadet adjutant. When World
War I broke on April 6, 1917, he was the adjutant that announced to the
Corps of Cadets that war had broken out and we had great cheering and
whatnot. But I had no association at all with him after that. I had left Japan
at the end of ’49, and then Korea broke the next year. I was not involved
in the Korean operation, but I do know that when General Walton H.
Walker, our commander in Korea, died in a car accident, Matt Ridgway was
selected to succeed him; and Matt, in the same very able way as he had
performed in Europe, performed outstandingly in Korea. But as I say, I had
no direct contact with him.
Q: Do you know Mark Clark at all?
A: I just knew him very casually as a cadet. We never served together. I can
just recall him but do not recall him with any particular distinction. He
wasn’t active in athletics or such, and my viewpoint of him as of then
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compared to what he accomplished later was one of surprise that he had
accomplished what apparently he did. His World War II record was an
outstanding one.
Q: In the class of ’16, did you have any contact with Wilhelm Styer?
A: Delp Styer? I knew him fairly well, though just casually as a cadet. Later
on my contact with him was when he was executive officer to General
[Brehon B.] Somervell at the time that Somervell was called in to take over
the command of all the military construction in 1940 shortly prior to the
war-a very responsible assignment.
Delp Styer was his executive, or chief of staff. Delp was sort of a quiet
person. He’d listen attentively and soon and then give you his views of his
action, but he worked very well as a team with Somervell. Brehon
Somervell was sort of a real live wire and a go-getter, and Delp was sort of
the quiet member of the machine, but he saw that things functioned and were
fully coordinated. I was with them almost a year when I got this cable from
General MacArthur to come back as chief engineer of the new command [US
Army Forces, Far East-USAFFE] after he had been called back to active
duty as its commanding general.
I remember at that time, incidentally, that Bill Somervell, when I got this
wire, said, “Well, you’re not going to accept that, are you?” I said, ‘I
definitely am. ” He said, ‘Why follow somebody who has been up and on
the way out rather than staying with someone who is still on the way up?”
I can still recall his saying that.
But anyway, I left, and later on I again saw Delp Styer when, as I
previously told you, the war in Europe had terminated and he and top
members of his staff came over to the Pacific and he headed up the supply
command of our forces out in the Pacific with headquarters in Manila.
Q: Another West Point graduate of 1916 whom I know you did a lot of work
with, Dwight Johns?
A: Dwight was cadet adjutant in 1915-16 when I was a plebe up at the Point.
He was tall, thin, of fine military bearing, and was admired and respected
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by the corps. I don’t think we served together after that until World War
II. I don’t recall that he had any contact with me when I was in the Chief’s
Office. When General MacArthur and selected members of his staff came
down from Bataan and Corregidor to Australia, I was chief engineer of this
new command of General Headquarters, Southwest Pacific Theater [GHQ,
SWPA]. Dwight, who had been my senior in the class of’ 16, was chief of
staff of USASOS, a subordinate command under GHQ, which made it sort
of a little touchy. I felt a little embarrassed about it. But he cooperated
beautifully, both he and I, and we got along extremely well. He remained
a brigadier general, but he performed very, very well both as the chief of
staff of USASOS in Australia and later in command of the Service Command
in New Guinea under trying and difficult conditions.
In New Guinea we were developing a number of airdromes and port and
base facilities in the Moresby area in addition to airdromes and a major port
and base facility at Milne Bay, down south. New Guinea was assuming
greater responsibilities under a joint US-Australian command, and it was
very important to coordinate the inter-Allied service activities. Dwight
Johns was relieved of his command in Australia and was made the
commanding general in charge of all the service activities in New Guinea.
There he had to deal with the Australians as well as the American forces
because, particularly in the early part of the war, the only units that were in
combat there were the Australian forces. The major US forces in New
Guinea in the initial phase were the engineers and our Air Force. In fact,
our engineers were the first ones of all the American forces to actually
engage in combat when down at Milne Bay. A major force of Japanese
made a landing there seeking to destroy our developing base and airfields.
It is interesting to note that their farthest advance was halted where our
engineers [43d Engineer General Service Regiment] had cleared an area for
one of three runways. They hadn’t built the drome yet, but that gave them
a cleared field of fire and that was where our engineers and the Australians
stopped the Japanese, who then withdrew saving this vital base from enemy
capture. We were proud, too, that our engineers, not the infantry, were the
first to engage the enemy in ground combat.
But anyway, in Moresby and in the overall New Guinea area, we had a very
large engineer command. We also had the Australians, both combat and
service, and it was very important to develop this base and related air
facilities and to coordinate with the Air Force, through Kenney and
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Whitehead, who would continuously make extreme and changing demands.
So Johns had a very difficult task up there in connection with trying to
coordinate the Australian requirements, they wanted this and that in
connection with their operations, and with the American forces too,
including keeping the Air Force satisfied. He did it extremely well as
commanding general of the Allied Service Command in New Guinea.
This brings up a question about command. When a graduate of West Point
receives command of an organization and he has people from classes ahead
of him under him, does this cause any kind of problem? You said you were
uneasy at first about having Johns under you because he was in an earlier
class at West Point.
Well, I think it depends on the individual. Some, you know, might resent
it. During the war I had Stickney, Teale, Johns, Worsham, Earl Gesler, and
others who had been senior serving under me. I even had General [Clarence
L.] Sturdevant, class of ’08, who had been so much senior and my shooting
partner when he captained the Engineer Rifle Team when we won the
National Matches in 1924. He wasn’t directly under my command, but in
1944-45 he headed up the New Guinea Base Section of USASOS, and you
might say we frequently had to give instructions to them.
But we had no problems. I don’t know what their attitude was. I’m sure
the junior felt much happier—he was up on top. I think it’s more in how the
seniors felt in a position where they were under a former junior, as to how
they accepted it. I think a lot depended on how the one who had the senior
command, how he acted and recognized the situation. In other words, if
you’re just harpooning them or concentrating on them, you’ll build up a
resentment. But my attitude was sort of sympathetic, and I would always be
trying to help him get up, maybe to where he should be. Promotion is, of
course, only one part of qualification, and when you get it and if you can’t
handle it, you’re out. But with respect to promotion, opportunity is one
important factor in connection with it. It depends largely on whether you’re
in the right place at the right time.
How about L. D. Worsham?
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A: Worsham had previously been on the ALCAN Highway [Alaska-Canada
Highway, now Alaska Highway], and that was a tough assignment. Then
later on he came out to our theater toward the end of hostilities as chief
engineer, AFWESPAC [Army Forces Western Pacific]. All of our
construction work during the war had been done by engineer forces. We
didn’t do the way they did later in Korea and particularly in Viet Nam, for
instance. You know that in Viet Nam they brought in civilian contractors
with their special equipment and personnel and the contractors built this and
that, but at terrific cost. But during our Southwest Pacific war, all of our
engineer effort was done by engineer troops, a major engineer task. We
used the Royal Australian Engineer [RAE] units, the work units that were
with the Royal Australian Air Force [RAAF] the Navy Seabees [construction
battalions], and in the rear areas in Australia we also used the Allied Works
Council with the Australian government. They had personnel, usually senior
personnel, who were not qualified to fight in combat, and they organized
them into work corps units.
But after our recapture of the Philippines, we had Manila and other areas of
the Philippines, all of which had been badly battered up, requiring
reconstruction. In Manila the buildings were all battered down with artillery
fire and so on, both by the Japanese and also by our forces in recapturing
it. The utilities and bridges were all destroyed, so there was a major job in
rebuilding. We also had Okinawa to be developed as an important Pacific
postwar base, and there was a lot of reconstruction to be done there also.
We decided that what we should do was to organize a regular Engineer
Department division and district to release our engineer units for our
contemplated invasion of Japan. So I wrote in and requested authorization,
and the Chief set up an Engineer Department division. So they came out,
we had conferences, and we set up the Western Ocean Division office in
California, and we had the engineer districts in Okinawa, Manila, and
Guam. Worsham was selected to be the division engineer. So I had
frequent contacts with him in connection with the conduct of this
reconstruction phase.
But it hadn’t to do primarily with the combat phase of the war effort. It
continued on, particularly after the end of hostilities when the war was all
over. Then we were developing Okinawa as a major American postwar base
and building more permanent-type construction rather than the type of work
we had been doing where we wanted to get airdromes and base facilities
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hastily done for immediate operational needs and no construction for
permanence.
So Worsham was the division engineer and performed very well. We did
have many problems because it was toward the end of the war and the
Philippines was in chaos. We made every effort to get Philippine labor and
so on to work, but we had a major problem with Filipinos who were stealing
supplies, transportation, and equipment. The contractors, too, had their
problems getting the right type of US personnel to work over there. For
example, on Okinawa there were no white lights [entertainment areas] or
similar diversion, and some of the contractor personnel would take to drink,
and they’d have to send many of them home. But Worsham carried on as
division engineer and did very, very well on that.
Q: What about Bill Hoge?
A: I knew Bill up at West Point. He was on the football team and also, I think,
on the baseball team. He was a talented and respected cadet, and everybody
liked him. He was sort of quiet. The next contact I had with him was when
he was an instructor at the US Army Engineer School when I was a student
there with Ed Leavey and others. He was one of our instructors in tactics
and some form of engineering, so we got to know him quite well. He was
a major then. Everybody liked him. Of course, his principal subsequent
gallant operations were over in the European Theater. I had no direct
knowledge but heard a lot of what he had accomplished over there as an
armored division commander and subsequently as a corps commander in
Korea up to commanding general of the European Theater. He was highly
respected by everybody in the Corps. We didn’t know anybody who had
any words against him for being overly aggressive or this or that. In his
quiet, determined way, he performed very, very ably.
Q: Do you know anything about Stanley Scott?
A: Stan Scott was on our academy beast barracks detail. He would haze us and
so on, so he was not one of our most beloved persons at that time, but he
was doing his assigned job. I saw him up in Alaska one time postwar when
I was ordered back to the States, and on my return flight I met him up there
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and had dinner with him. He was then commanding general of the US
Army Forces there. But I had no service contact with him.
Q:

Were there any other classmates or cadets at West Point during your time
that you either got to know very well or that particularly impressed you?

A:

Elmer Q. Oliphant, but we mentioned him, and Hugh Murrill.

Q:

What kind of career did he subsequently have?

A:

Hugh Murrill was cadet adjutant of the corps, and he was one whom Pat
Tansey was working against because he was on the upper cadet layer. Hugh
Murrill had been a graduate of VMI [Virginia Military Institute] and seemed
like the tin soldier par excellence. He was very erect, tall, and handsome.
He was also quarterback on the football team, but he sort of kept to himself.
He was military from A to Z throughout, and I respected him highly. He
did not remain in the service, so that later on when World War II came, he
didn’t get to higher rank, as he otherwise would have attained other than
colonel in ETO Headquarters [European Theater of Operations].
We did have Ophie Knight, who was the ranking cadet major of the corps.
He was the senior cadet officer of the whole Corps of Cadets. After some
years’ service in the infantry he resigned, as did his brother. But then when
the war came, he came back onto active duty and later on was assigned out
in the Pacific. He served as provost marshal on my staff at ASCOM (Army
Service Command). This was the new command the GHQ setup to support
the major operations for the invasion of Leyte and Luzon; I was detached as
chief engineer in order to head this important command.
We used to have staff conferences in connection with preparation and
coordination of plans as to what forces, landing craft, lighters, trucks, and
supplies we’d need to handle our engineer requirements for the major
construction effort, port and medical facilities, and the vast tonnages that had
to come. Ophie was our provost marshal. Well, one day at lunch—we had
been going at full pressure–and one day Colonel Wallender, my staff
quartermaster, had just received his promotion to brigadier general. So we
had this luncheon and served a few drinks with it, congratulating him on
being promoted. During the discussion, somehow Ophie, who had been the
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heavyweight wrestling champion up at West Point as well as senior cadet
officer, was talking about his accomplishments there and discussion got back
to wrestling and his achievements. I said, “Oh, now Ophie, I was the
middleweight wrestling champion. And I doubt you could throw me even
now. ” The discussion went on like that with all the staff around, and here
I was, the commanding general. Finally he had gotten so to where we just
had to go to it. I said, “I’ll grab you by your leg, by the thigh, I’ll flip you
up in the air and I’ll drop you on the floor, putting my right shoulder blade
into the pit of your stomach, and you won ‘t even know what happened. ”
Here was Ophie weighing about 225 pounds and there I was, about 155
pounds. So we shook hands and I made a quick dive and grabbed his thigh,
picked him up, flipped him over on his back, with my right shoulder blade
tip right in the pit of his stomach and knocked the breath out of him and
there he lay. Well, we got a pillow and put it under him and left him there
and then we went to lunch. That was Ophie Knight, who had been the
senior cadet officer in the corps at the time we were there, and now my
provost marshal. Nonetheless, he performed very well on his assignment.
Q: What was West Point like during World War I?
A: You mean while I was there during World War I? I don’t know whether
there was any special change in it other than an acceleration of everything
including graduations. There was also an acceleration of academics. I think
they were also trying to give a little more attention to combat training, but
not at the expense of academics. They were also stressing French in place
of Spanish.
I don’t recall anything overly special, but occasionally you’d have some
visiting French general or other commander come on up and give a lecture
on the operations in Europe. The war hadn’t gone on long enough, I guess,
the time we were there for any senior American commanders to come back
and talk about their experiences. But it was not the impact one might think
that it would have. At first they were cutting our only furlough off
completely, but then they even waived that; the class lost only about a week
or so.
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Q: So, except for the acceleration, it didn’t really have much impact on West
Point at all?
A: No, no.
Q: Was it your intention all along to be commissioned in the Corps of
Engineers or had you selected that commission because of your standing in
the class?
A: I had always wanted to get into the engineers. When I got my appointment
to West Point, a reporter of the Brooklyn Daily Eagle came around and saw
my mother. In my absence she gave him a picture of me and a glowing
report on her son. It appeared in the Brooklyn Daily Eagle, among the other
items, and it said, “Had Hugh John Casey been born one week later, he
would not have been able to enter West Point. ” I was entering as the baby
of the class.
Then it went on to say that I graduated number one in my class in high
school and one in my class in elementary school. It also said number one
in my class in Brooklyn Polytechnic when that wasn‘t so because you didn’t
even know where you stood there. It also stated that I now was going up to
West Point and “graduate one in the class and go into the Corps of
Engineers. ”
Well, when I got to West Point, there were at least a dozen yearlings who
came around from different places with this clipping. They would always
save clippings about youngsters who were going to West Point, especially
if there was anything novel in them. Then they’d come back, giving me an
hour or two to be able to recite this back from memory.
Lucius Clay, my roommate, would have to stand at attention, with his chin
in, shoulders back, as they braced him, while I had to repeat this article. If
I repeated that once, I repeated it several hundred times, with poor Lucius
having to listen to it all the time while being braced by the upperclassmen.
But you were talking about my ambition for the engineers. As to this
newspaper column, I wasn‘t there when Mother gave them this about my
going into the Corps of Engineers, and I did not even know what one had
to do to get into the Corps of Engineers.
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Q: How was the Corps of Engineers looked at by the cadets? Was it looked at
as a very favorable branch of the service?
A: Yes, it was. At that time they had promotion by branch of service. And in
the engineers, I think some of the former graduates served for a while and
then they had attractive offers in civilian activity, so that a lot of them didn’t
stay on for long periods of service, creating vacancies. Whereas in the
infantry and other combat branches, most all stayed on for 30 years. They
were in the military mainly to stay, whereas in the engineers they had
opportunity for other jobs, so that there was a flow of personnel going on
up. That was the reason that, for instance, when we were graduated,
because of expansion of the Corps and many vacancies, while all the rest of
the class were commissioned as second lieutenants in the infantry, cavalry,
artillery, and so on, those of us who were graduated in the engineers became
second lieutenants, permanent first lieutenants, and also temporary captains
from the day of graduation. As it worked out I, at the age of 19, became
a captain in the Corps of Engineers in World War I.
That was the reason those graduates who could make it would rather go into
the Corps of Engineers-because of the advancement possibilities. As I say,
during the war, unless one got some separate promotion, our classmates
would see the engineers as captains, while the other classmates in other
branches, with a rare exception who happened to get a temporary promotion,
were serving as second lieutenants.
Of course, later on, after World War I, they changed the procedure for
promotion by separate branch and adopted the single list for all branches.
On the single list, they rated the seniority of everybody in company officer
grade based solely on the date in which he had entered the service. So as
a result, second lieutenants who had been second lieutenants throughout the
war and who had gotten in prior to June 1918 would rank us on the single
list for the rest of the time until promotion by selection was later authorized
for higher grades. Though we still kept our temporary rank superiority, in
subsequent pro-motion there were second and first lieutenants who had been
under us becoming senior to us.
Q: Did the fact that the Corps of Engineers had this separate promotion by
branch and tended to have higher grades than their classmates, or even of
course higher than earlier class graduates of West Point, lead to any kind of
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problems? I know General Moore mentioned that there was a lot of jealousy
involved and a lot of people didn’t like the Corps of Engineers because they
had the higher grades and had higher rank earlier.
A: Yes, there was a bit of jealousy. I don’t think it was intense jealousy, but
sort of a little resentment or envy as to why should these people here in this
branch go on up, and over here somebody may feel that he’s outstanding in
his branch, and over there, let’s say in the engineers, there’s somebody who
appears to them relatively mediocre and yet here he is up there. So
apparently, as a result, they shifted the whole system and went into a single
seniority list. Those of us who were in the engineers thought it was a little
unfair in this respect, that when they put in the single list, they said that all
those in company grade rank would be integrated by length of service but
those who were majors or above would be integrated within their relative
rank, by length of service. With those who were captains, first lieutenants,
and second lieutenants, it didn’t make any difference what their rank was;
they were all listed just in the order of length of service seniority. Whereas
the men above company grade were listed in the order of service seniority,
but within their respective ranks. If they’d done that for the lower group,
why then those who had been captains would have been on the captain list
based on seniority and the first lieutenants would be on their list based on
seniority, and then the second lieutenants. But the way it was, somebody
down here who was a second lieutenant and had been in for a long time,
who had gotten in early but never promoted, why he was up near the top of
the company officer list. In the field officer grades they adjusted them by
seniority, but within their respective field officer grade.

219th Engineer Regiment

Q: Upon your graduation from West Point, did you have any choice of
assignment or were you compelled to take the assignment at the Engineer
Officers Training School at Camp Lee?
A: No. All of the engineers in our class, I think, were sent down there initially
as student officers, just for a couple of weeks. Then they selected some to
be instructors, and I was among those initially so selected and stationed
there.

50

Hugh J. Casey

That was during the summer, very shortly after graduation, when an order
came out assigning about 38 or so officers to duty at West Point as
instructors. These were not just from our class, but the whole list of officers
who were being assigned to West Point to be instructors. Well, here the
World War was on and if you were sent up there it meant you were going
to be in the military academy for the duration of the war. Ed Leavey was
also down at the Engineer Officers Training School, and he was an instructor
along with me, and our names appeared on this list. So he and I went up
to the Chief’s Office to appeal for other active duty. We were the only two,
I think, that got our orders changed, and he got to some outfit, and I got
with the 19th Division with the 219th Engineers. So I got out of going to
West Point while other people didn’t.
Pat Timothy, for instance, went up to the Point as an instructor. And those
who did were stuck up there for the duration of the war. But Ed and I, I
think, were the only two on the list that got our orders changed. I got with
the 19th Division, the 219th Engineers, and as a regular Army captain I was
one of the senior officers of that regiment. It was commanded by Colonel
Perley F. Walker, who was dean of the Engineering School at the University
of Kansas. He had been an engineer reserve officer. Lieutenant Colonel
Lunsford Oliver [USMA, 1913] and Major [Charles H.] Cunningham
[USMA, 1916] were the other two West Pointers. We were the three
regular officers of the Corps within the regiment.
I was commanding Company A of the 219th. We served there at Camp
Humphreys for a while, and that was during the flu epidemic. We lost a
number of men. Then we went out to Camp Dodge [Iowa] and joined the
division in joint training activities in preparation to go overseas. In fact,
we’d had our orders with an advance party at Hoboken [New Jersey]
preparing for overseas movement when the war ended, so we didn’t get
overseas during the war.
Q: What was Camp Humphreys like in 1918?
A: It was not too well developed. When you were ordered to Camp Humphreys
you went by rail and then you got on another dinky little railroad to
Accotink and then from there to the camp. The camp just had temporary
barracks, no special facilities. I think they did improvise or organize a little
officers club. It was a good engineer training ground but nothing at all like
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what Camp Humphreys, now Fort Belvoir, is now. But it was a good
training area for engineer operations. It was purely an engineer post. I
believe Colonel [Virgil L.] Peterson was in command. I believe we also had
Lieutenant Colonel Bud Miller, who had also been in the Engineer Officers
Training School and later was engineer of the Occupation Forces in Koblenz,
when I again served under him.
Q: Did you get to see Washington, DC, much?
A: Not then, no, I mean during this early period. Later on [1919-1920], when
we were there at Belvoir at the Engineer School, we’d get in to Washington
on weekends. But during the war it was an all-out effort. We were going
around the clock.
I was then relatively young, and at the Engineer Officers Training School I
had much older men who were there as students. They were reserve
officers, those who had come in to active duty. I remember a Piper, who
headed up the Piper Aircraft, he was one of my students, and somebody else
who was a magnate down in South America and owned a tremendous ranch
down there was one of my students. We had field officers, captains and so
on, as students, but we got along very well.
Q: What was your major subject of instruction?
A: Well, most of these were graduate engineers, civil, mechanical, chemical
engineers, and so on, so we didn’t instruct them in their technical fields.
One of the things we sort of concentrated on was physical training, to get
them into physical shape. We had a lot of military engineer training, such
as demolitions, the use of explosives, military bridging, and field
fortification. As you know, World War I was a defensive war rather than
one of movement, and so we gave instruction on construction of
fortifications, trenches, and layout of field positions, and rifle
marksmanship. But just the essentials, basic essentials of the military. No
advanced engineering or subjects like that. They supposedly had that and
you were preparing them for their first assignment with an engineer unit so
they would know how to salute and get into physical shape and so on, with
some knowledge of military administration and handling of a unit.
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Q: Here’s a question I should have asked earlier: What was your favorite area
of engineering at West Point?
A: Well, I don’t know that I had any special one. I’d say it probably was civil
engineering. Civil engineering seemed to be the principal subject. You had
courses in chemistry, physics, and intensive courses in advanced
mathematics. You got more of the technical engineering later when you
went to the Engineer School. At least the first Engineer School.
In the early pre-war days the engineers had their own separate Engineer
School. They had it at Washington Barracks. Engineer officers, after they
had a bit of service, were sent there for a two-year course and given
concentrated courses in civil engineering, electrical engineering, mechanical
engineering, river and harbor improvement. They had excellent laboratories,
and they had very fine courses. Of course, there was no degree. Currently,
the engineer graduates may go to the Engineer School to get refreshed on
military engineering and courses like that but now get their advanced
academic training in engineering mainly at civilian universities. They go to
MIT [Massachusetts Institute of Technology] or Carnegie Tech or other such
schools for some advanced courses in engineering and end up with a degree,
usually a masters degree.
But at that time they weren’t sending anyone to civilian institutions for
higher education. You just did it at the Engineer School. During the war
they were not operating the Engineer School to teach river and harbor
development or similar courses. That was suspended and they had only the
military activities going. When the war was over, they resumed the
Engineer School, but instead of having it at Washington Barracks, which had
been taken over by the General Staff, they set up the Engineer School at
Fort Humphreys. It was a very fine Engineer School. They called in
engineer officers, not just regular Corps of Engineers officers, but also other
engineer officers, maybe some who had been dean of engineering or
professor of engineering of some particular phase, as the instructors thereon
the strictly technical engineering courses they were giving.
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Engineer School

After you left the 219th, you went to the Engineer School that had been
established at Fort Humphreys until June 1919 and again September 1919 to
June 1920. What kind of course were they offering? Was that primarily
military or was that the reestablishment of the Engineer School?
That was the reestablishment of the Engineer School. They taught some
military courses. They had courses in tactics and field and permanent
fortifications, but mainly they taught engineering. They had river and
harbor engineering, flood control, regulation of rivers, lock and dam
construction. They had courses in mechanics and advanced mechanics.
They had courses in mechanical engineering, electrical engineering, with fine
laboratories with mechanical equipment, motors, generators, and so on.
They had some mapping and some military, but a comparatively small part.
That was to be taught mainly in the Company Officers course, which I
pursued later, in 1926-27, where they had the military as well as other
subjects.
Do you think it was of value to you at that time?
Yes. I thought that the Engineer School training was excellent. Up at West
Point you had courses in chemistry, electricity, physics, but they were basic,
fundamental courses, which I think is ideal. I mean, you got a good solid
foundation in the basic educational principles of mechanics, chemistry,
physics, math, and so on. But this was sort of a second step beyond that in
just getting into a book on electricity and chemistry or mechanical
engineering or civil engineering. Here they’d get into the actual operation
of major equipment, design of a bridge or other engineer structure, and so
on.
How would you compare the course that you took in 1919-1920 to the
subsequent time you spent in Engineer School?
Well, they were quite different. I think the first course, the first one we
took, was comparable to the postgraduate training that you now get in
civilian institutions. But I think in some ways they tailored the Engineer
School courses toward what you were going to do in the Corps of Engineers
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and specifically in civil works. They were better in being more adapted to
the Corps of Engineers work than the specialized graduate instruction that
you get now in civilian institutions. I mean, now when they go to, say,
Carnegie Tech, they don’t get a Corps of Engineers’ training but they
specialize in hydraulics or they may take something in mechanical
engineering, but it’s more an advanced engineering course in sort of a tight
specific field rather than a general one. They won ‘t be getting mapping,
river and harbor development, flood control; they won ‘t be getting certain
other things that you would have if you were tailoring your course for Corps
of Engineers preparational activities.
The company officers course which they had then was also very, very good
and specifically directed toward Corps of Engineers activities. They did
have a bit more military, including tactics and preparation of defensive
positions. They went into river and harbor development, even though that
was something that you think was more appropriately in the Engineer School
that I attended the first time. But they brought that in, as well as military
law and so on.

American Expeditionary Forces in

After you finished the Engineer School at Belvoir in 1919, you went to
France for what was called the “tour of observation” with the American
Expeditionary Forces until September of 1919, when you came back to
Camp Humphreys. What was the purpose of this tour?
It was the War Department’s idea to give an opportunity to those who had
not served in Europe during World War I to see in the field what the actual
situation had been. They’d take us over and they’d show us the depots that
they had for the important Services of Supply, and up around the different
field fortifications at the front, with some of those who had been involved
going over the situation and talking about how the operation was conducted.
This was poor preparation for the next war because in World War I they just
dug in and that was it. When you think of the terrific loss of life, just
fighting there, banging against each other, banging against each other with
costly frontal attacks and with some tanks and few planes. With war of
movement, somebody should have gone here or there and attempted a major
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flanking movement and settled the thing. No war could be conducted
forever the way they conducted World War I in Europe. The French,
having the Maginot Line later, which to them was to be an impenetrable
defense line, thought falsely that was going to give them absolute security
based on what had happened in World War I. Aerial bombing, heavy tank
maneuvering, and outflanking movement by the German forces killed that
dream in the early phase of World War II.

219th Engineers at Camp Dodge, Iowa

Q: You wanted to mention an incident at Camp Dodge?
A: Well, at Camp Dodge [Des Moines, Iowa], here I was with the 219th
Engineers, you might say, the youngest officer of the command, but just by
reason of being in the Corps of Engineers and the regular service, I had a
comparatively high rank. Although I commanded a company, I was also the
senior captain in our battalion. So when they had something to do with the
battalion, I was the acting battalion commander.
The other battalion in the 219th was commanded by a Major Walton, I think
E. C. Walton, who came from Texas. He was a very prominent consulting
civil engineer. One day we were going to have a contest of bridging the Des
Moines River. His battalion was going to bridge it, and we also were going
to bridge it. We started off simultaneously. He started off upstream and
they started building there. As it was a competition, I decided that the thing
to do was to build from both sides of the river, because if you’re building
only from one side then you can progress only so fast. So I had my forces
gather some timber and make some rafts. I got a cable across and set up a
cable tower on the other side, providing a flying ferry. As we started
constructing the bridge on the near shore, we also operated the flying ferry
to take personnel and piling across to the other bank, thereby working from
both ends.
Well, Major Walton looking at that, I guess, got terribly surprised and
chagrined. They tried to work faster and faster, didn’t get the piling in deep
enough, and all of a sudden, wham! The forward end of their bridge
collapsed; the personnel on it went into the water. We had to lower our
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cable so that as they came downstream they could hang onto it, and we
rescued their personnel. We then kept on building and had our bridge
finished far before they were able to resume and get theirs about a third
through.
Perhaps young, less experienced leaders may, with imagination, excel and
not be held down solely by the regulated procedures of more experienced
personnel.

Engineer Inventiveness and Brigadier General Harley Ferguson

Q: Was it a distinctive characteristic of a lot of the engineers that you knew to
be very inventive?
A: Not particularly. There were some who were, of course. But in the Corps
of Engineers, most of your real technical experts in the various fields are in
the Engineer Department civil service. The Corps of Engineers officers who
were district engineers, division engineers, are-I’ m generalizing, not talking
specifics-are primarily engineer administrators and executives able to
handle responsibility. In general, they have a technical background on all
of this, but they’re not immersed in the technical details.
Probably if they were immersed in the details of revetment, reinforced
concrete design, or something connected with detailed design of a dam or
generator, they’d be so engrossed in that particular phase that they wouldn’t
be qualified to handle the overall, such as dealing with contractors, dealing
with specifications, supply problems, procurement problems, and
coordination of it all. And so the district engineers and division engineers
are mostly of an executive and administrative type-I mean if they’re
successful. You may find somebody like John Paul Dean, he was sort of a
specialist in the field of hydraulics and flood control; and General Harley
Ferguson, who was active on the Mississippi in connection with straightening
out the channels through cutoffs.
Q: What about Harley Ferguson?
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A: Ferguson. Harley Ferguson was sort of eccentric in that specific field. But
by and large, I wouldn’t say that Corps of Engineers officers were primarily
inventive.
I might say, speaking of inventions, though, when I was on duty in the
Chief’s Office [1929-1933] I had Colonel [Edmund L.] Daley, and then later
on I had Colonel John J. Kingman, as chief of the Rivers and Harbors
Section, and I was their executive.
At that time we had these House Document 308 Surveys of all the rivers in
the country; the Tennessee River, the Columbia River, and so on. It was a
very active program. On the Tennessee, the Corps of Engineers were
undertaking that development well before the TVA [Tennessee Valley
Authority] took over. So we had plans for high-head dams, not just the
low-head dams such as we had on the Ohio River primarily for navigation.
But these large dams were joint projects for high-head development of power
as well as navigation.
We needed to have navigation locks through them. Well, they had had some
difficulty upon the St. Lawrence Waterway, where they had high-lift locks.
At about that time somebody was drowned while he was in the little enclosed
stairway area trying to transfer the lines where you secure the ship while it’s
in the lock. When the ship’s in the lock, there are terrific surges of current
both in the filling and also in the emptying, and they have to secure the
vessel so it doesn’t ram against the lock walls.
So Kingman said we were going to have a serious problem in the Tennessee
Valley with the ships going through these high locks, and the problems they
were having in securing the vessels. So I sort of said, u Well, I think I could
work on it. ” So I sat down somewhere and after some cogitation, I thought
about a floating mooring bit. At that time the mooring bits were fixed in the
concrete walls at varying elevations and you had to transfer the lines as the
ship went up and/or down during each lockage.
I devised a floating mooring bit mounted on a tank that would float up and
down in recesses in the lock walls, with rollers or wheels for movement.
These tanks would be recessed in the lock walls either with rollers or with
wheels on a rail track. Then as you put the line on the bit, it would always
remain at the same relative elevation as the ship. If the ship went down,
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why of course the floating mooring bit would go down with it, and if it went
on up, it, too, would rise, and that would solve it.
About that time the Engineer Department had had a problem with some
civilian engineer in the department’s employ who had decided to sue the
government for royalties for developing some form of revetment. So
Colonel Kingman said we ought to protect the government and get a patent
on this, because otherwise somebody may come along and do likewise.
This was shortly before I had gotten my Freeman fellowship, and I was
leaving for Europe. So anyway, I prepared all these sketches and with
detailed descriptions and left for Germany. Well, within a month or two
Colonel Kingman had had the legal department prepare an application for a
patent, with the perfected detailed drawings, and the claims for a patent to
be issued to John J. Kingman and Hugh J. Casey. So we’re nominally joint
inventors of that, but his only contribution to it, other than processing the
patent application, was "we’re going to have a problem” and I worked on
and solved that. Then when I left, he had the legal department and the
others process it. I noticed later on in the literature—I think it was after
General Kingman had died-they talked about him as the inventor of the
Kingman mooring bit.
But you were taking about whether people in the Corps of Engineers and its
upper personnel are inventive. With occasional exceptions, usually back in
the early years, they were not. Of course, in the early years the only
technical school we had in this country was West Point, and the earliest
engineers were graduates of West Point. They were active in the
construction of the railroads, opening up our rivers, developing our ports,
lighthouses, dams and waterways, and so on. They had to develop the
civilian employees, who originally received their training from the district
engineers, who were members of the Corps of Engineers. But nowadays,
with the great production of all kinds of engineers and specialist engineers,
and the availability of them to go into the civil service, that creates a great
reservoir of well-qualified technical personnel.
Incidentally, though, speaking of inventiveness, you may be interested in
what I thought would be a major contribution to our war effort. This was
in ’42, I believe, when I was the chief engineer of GHQ, SWPA, and of
course busily engaged on the construction of airdromes, among our other
activities. Our war operational runways were not like the usual commercial
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ones with smooth wide concrete or macadam surfaces but had to be
developed quickly of gravel, coral, landing mat. Our pilots, particularly in
the early stages of the war, were not men of long years of flying experience,
but generally comparatively young and far less experienced than commercial
pilots. Our planes had high landing speeds.
In any case, I observed that on each flight landing, the tires were subjected
to extremely high force in having to accelerate from zero to landing speed,
also leaving streaks of rubber on the rough landing surface. The landings
were further aggravated when it was not a perfect two- or three-point
landing, due to the additional turning force resulting from a one-point
landing tending to turn the plane during this vulnerable landing stage.
I figured that if the landing wheels were in rotation approaching landing
speeds on landing, these adverse conditions could be avoided. I decided that
if the tires were so cupped on their sides that when they were lowered for
landing with the cups so mounted as to have their concave portion facing
forward on the under side of each wheel and thereby having the convex sides
facing forward on the top side, the strong wind forces acting on the wheels
when lowered would gradually rotate the wheels to approach landing speed.
I also indicated that alternatively and preferably similar cup arrangements
could be mounted or built in the spoke sections of each landing wheel so that
when the wheels were lowered prior to landing they would be accelerated by
the wind to landing speeds.
I then prepared sketches of such devices and forwarded them through
channels to the Chief of the Air Forces in Washington. About a month or
two later I received a return endorsement turning down this suggestion on
the grounds that “the Chief of Air Force had determined not to add other
extraneous devices that would add to the weight of the plane. ” I still have
that communication somewhere in my old war files. I still feel that many
tires would have been saved or their lives prolonged and certain landing
accidents avoided had my suggestions been adopted.
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District Engineer: Technician versus Manager

Q

. General Moore, and also Lieutenant General Walter K. Wilson, who was
●

later Chief of Engineers, in interviews with us have stressed the fact that an
engineer officer who tried to concentrate on the technical aspects, who was
a technician first and a manager second, would not have a successful career.
They stressed that the district engineer who tried to solve the technical
engineering problems and became an expert, as General Moore says, the
expert engineer was bound to fail. He had to be a manager-administrator
and realize that fact.
A:

Yes, that’s so. It’s just as though, let’s say, you were a commander who
had been in the field artillery, and if he’s commanding a division or corps
and he’s overly concerned with all the details of the field artillery while he
has the infantry here, the engineers there, and supply and logistic problems,
why, he’s lost. He can’t concentrate on his specialized field. It’s his
mission, his primary objective, to coordinate all this and get the best
utilization of what resources he has and utilize them according to priorities
and needs. So it’s the same way in the Corps of Engineers where, in
particular, you frequently get new and sudden different assignments.
All of a sudden somebody is assigned to be chief engineer of the
Passamaquoddy Tidal Power Project. He knows little previously about
creation of energy by tidal power, but here he’s suddenly moved from here
to there. He has to organize the thing, so he recruits some specialist
personnel, somebody that’s going to be in engineering, somebody that’s
going to be in operations, and they have to assemble a staff. You’re going
to have to set up a soils laboratory to make certain tests on foundations.
You’d have to set up a hydraulic laboratory in connection with the best
design of the turbines and tailrace under these varying head conditions plus
further research and analysis of galvanic problems with salt water operation.
In that connection, however, I did prepare and present papers on
“Construction of Dams in Flowing Water” before the Permanent
International Association of Navigation Congresses [PIANC] and a paper on
cement for the Passamaquoddy project delivered to the Portland Cement
Association.
However, if he concentrated solely on what he thought was the critical
problem, why, the operation is going to fail. I mean, he has to get the
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personnel and the forces that are going to be qualified to handle all of the
phases, whether it includes finance, it includes problems with contractors,
it includes personnel and administration of the facilities that you need if the
personnel are going to do the job.
That’s particularly so in the engineers because he doesn’t stay in a specific
assignment area for life. He’s maybe here three years, four years,
transferred, then here he has an entirely new responsibility, a new area, and
he has to utilize the forces here, organize the forces there for whatever this
new problem or new situation calls for.

American Forces in Germany

Q: We were talking about your trip to Europe in 1919. Who else went with
you to France?
A: Well, our class–I mean, our West Point engineer class—and all of the
engineers in the class following ours. I guess about 50 or 60. I can’t even
remember who some of the personnel were that were in charge of it. I think
it was Colonel Virgil Peterson [USMA, 1908]. I was trying to think of his
name before as the commandant of the Engineer School. He was a tough
commander.
I think Bud Miller also went along as one of the heads of it. They took us
on a tour through the battlefields and also gave us lectures and so on about
what you might say was the engineers’ responsibility in the Service of
Supply. This covered the depots that they built, the railroads, the problems
on roads and maintenance of roads in combat, which was a very difficult
problem with the heavy rains they had and so on. Of course, at that time
they didn’t have the heavy engineer equipment that we had during World
War II and you just feel, in looking back, that it took them a long time to
do relatively little, you know, compared to what was accomplished during
World War H, with the equipment and forces that we had.
Q: Were there any important results on your career from that tour?
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A: I would say none other than what might have happened. You know
occidental Petroleum? You know that’s on the big board, and who’s the
head of it?
Q: Armand Hammer?
A: Yes, Hammer. He later on had his art gallery and other manifold activity.
Well, he was, if I remember correctly, if he was the same one. I don’t
know whether we had gotten to Paris or someplace on this tour when I came
across him. He was under orders to go up into Poland and Russia on a
relief expedition because they had a severe typhus epidemic. They were
assembling a staff when I talked to him. I wasn’t married at that time, so
I thought this would be a wonderful adventure. So I volunteered to go along
with him and their group.
So I contacted whoever was our engineer in charge, and he said no. I had
to go back with our group to the States. But if I had joined him, my life
might have been a different story. I don’t know what would have happened
later if I had been associated with him then. He saw that the people were
all illiterate and therefore they were all going to need pencils, so he got a
concession on making pencils and selling them there. At that time, a ruble
was worth nothing, so he was going to take compensation in caviar, fur, and
works of art. So he got those and set up his art gallery in New York.
Then, of course, he later on got into petroleum, cattle breeding, and also
into distilled spirits. He built up the Dant Distillery operation, which
Schenley later bought. Everything he touched ended up in gold. Possibly
if I had gone with him, maybe being an engineer or complementary to
whatever the situation was, I might have ended up a millionaire of
Occidental Petroleum or in some other phase of his later activities.
Q: What were your impressions of the American Expeditionary Forces in
France when you were there?
A: Of course the war was over and they were going through the process of
demobilization and sending the forces home. But as you looked back, there
were some gallant actions performed by the various forces. But you wonder
why they did it the way they did and why it couldn’t have been done
otherwise.
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When we got into it, the war had been going on under British and French
control, and so there was very little that this upstart American group could
do. I man, they looked down on the Americans when they first came in.
They figured they were untrained, they were inexperienced, and so on. And
here they (our allies) had been fighting through the mud for years.
So the Americans didn’t really have an opportunity to go in and upset the
applecart and get into a new form of operations. They did approach it in
connection with getting into a war of movement toward the end. But there
was more effort expended and more lives lost on all sides in connection with
the war as it was fought than the results that were accomplished.
At the end, you had the same situation as in World War II. It’s a tragic
thing when certain issues arise between two countries that cause them to
engage in war; for their resolutions they go to war. Now either you win or
you lose. If you lose, that’s bad because the enemy can then enforce
whatever they want on you. If you win, why then you’re in the fortunate
position to resolve whatever the issues were over which you went to war.
You had to resort to combat to resolve these conflicting issues. At the
termination of hostilities, if you’ve won, it’s the most important part of the
whole damn war. But unfortunately in the United States we expend great
effort and resources, separation of families, and loss of life; but the day that
the war is over and we’ve won, we hoopla and hurrah as though that’s the
end. And yet that’s the most important time for the resolution of whatever
it was that got you into this conflict.
At that time our American public loses interest. We want Johnny home and
we want Billy home and we want so and so; we want to cut down the armed
forces; we want to get back to business as usual. And in the meantime,
other opportunists are over there resolving these things in their favor at this
most vital period. We did it in World War I and we did it in World War II.
. And we’ll do it in World War III if we get into one. Unfortunately, we just
can’t seem to learn from past experience as to the importance of the
immediate postwar period.
Q: What was Paris like in 1919?
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A: I don’t have any real recollection of Paris. We were there such a short time.
We knew that Paris was sort of an active place, they had the Follies Bergere
and so and so; but we were there such a short time that we had no
opportunity really to know this town or that town.
Q: What about the rest of France?
A: Well, the principal part that we saw was where they’d had devastation and
bombing. We went up to the front lines where there had been extensive
bombing and artillery fire damage. You did not have any of the physical
destruction in the back areas that you had later on in World War II.
They had no terribly long-range artillery. They had no major bombing
force. They didn’t have the capacity to throw destruction all over the
country in the rear of the battlelines. The battle destruction was mainly just
along the front where they had been engaged in combat over a long time.
The rest of the country was peaceful, other than being disrupted by having
to apply their efforts primarily toward the conduct of the war. But the
farms, the agriculture and so on, of course, they had to neglect as well as
the improvement of utilities or roads or other things in the rear, but there
was no material destruction compared to World War H.
When you went to Japan at the end of World War II, or to Europe, you saw
overall destruction where there had been extensive bombing and heavy
artillery and long-range artillery. In Japan, for example, instead of using
heavy explosive power in our bombing, much of our destruction there was
by the use of incendiary bombs. Japan was a prime target for that. They
had vast communities with wooden houses and rice paper partitions and so
on, so that if you dropped a lot of incendiary bombs, everything took fire.
So when we went in there later, the only thing you could see would be some
clay tile roofs which had fallen in and just ashes here and there. There was
an occasional. chimney, because very few houses had fireplaces and
chimneys, but in those that had the chimneys could at least withstand fire,
so they stood.
And the other thing you could see were safes. You could see a small safe,
a medium safe, rusted and whatnot, here and there. Due to the earthquake
and resultant fire that they had had in Yokohama in 1923, some enterprising
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safe salesman had gone around after that and said, “Now look, we’re subject
to earthquake and fire. You’d better buy our X2-3 safe. ” So a lot of people
had gotten safes. So when the incendiaries hit, why everything was
destroyed except these safes that you’d still see and an occasional chimney.
But their job of rehabilitation, as a result, was a little bit easier. We didn’t
have to remove much in the way of debris before we could start some form
of reconstruction. Whereas over in Europe-I was there in January ’46,
shortly after the war-you could see block after block where the structures
were still there but everything inside had been destroyed, and in order to
start rebuilding you had to go in and dismantle and remove them and take
thousands, tens of thousands, of tons of debris out before you could even
start to rebuild. So their problem, with heavy structures demolished by
percussion and heavy explosives, was a much more difficult one than in
Japan.
Q: Did you ever get to Germany while you were therein 1919, or did your tour
specifically stay in France?
A: We did have a short visit to Koblenz, headquarters of the Army of
Occupation.
Q: Now after your trip to France in 1919, you returned to Camp Humphreys
and were there until early 1920. What were your duties while at Camp
Humphreys?
A: As I said previously, that was when we went to school. They had the
Engineer School going at that time, and that was where they were teaching
electrical engineering, mechanical engineering, and whatnot. That school
continued through June 1920. At the end of that course, the general who
was the commanding general of Camp Humphreys at that time [Brigadier
General C.A.F. Flagler] wanted me to be his aide. He had played football
at West Point and always wore a little silver football dangling from his
pocket. It should not be part of a uniform, but he was so proud of having
played football, he always wore it.
Pierre Agnew (later Colonel Agnew), a classmate of mine, was then under
orders to go to Europe. Agnew was very much in love with a gal in
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Washington, and he just hated to think of leaving her and going to Europe.
So he and I went up to the Chief’s Office and we got our orders changed,
so I didn’t remain on as the general’s aide but got orders to proceed to
Europe in his place with the Army of Occupation in Koblenz.
What were your duties at Koblenz?
They were having some difficulty with the commander of Company A of the
1st Engineers. He had married a German girl, and they thought there were
some problems in the company, so in his place I was made commanding
officer of Company A of the 1st Engineers.
I commanded the company for two years from then on. We carried on
normal engineer training: building ponton bridges over the Moselle River,
drill and rifle practice, and fortification exercises. I recall one occasion
when we were ordered to prepare a defense position before General [Henry
T.] Allen, commanding general of the US occupation forces [American
Forces in Germany] and his staff. We were to set up different flags
indicating where the defense positions would be, showing trench layout,
machine gun locations, and whatnot. I can still remember to this day
General Allen addressing the officers and saying that was the “finest defense
position that I have seen in my service. ” He extolled us quite a bit.
But our company was a very good one. We were number one in
marksmanship, discipline, and I think in overall engineer troop training. We
also had a football team, the 1st Engineers. We had only one battalion,
Companies A, B, and D. We didn’t have Company C. And we organized
a football team of which I was captain and quarterback. Even though the 8th
Infantry Regiment was much larger and the other combat units also were
very large, our small football team tied with the 8th Infantry for the
championship.
I might mention one little incident. We were teaching demolitions,
fortifications, and so on. One day we prepared a so-called two-line crater
charge. We also had prepared some fortifications and trenches around there
where we had a number of filled sandbags. As the time for dismissal was
getting late, when we were covering up the explosive charge, we took some
of the filled sandbags and put those on the top in order to save time in
covering it. When everything was ready and we released the charge, we got
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the two-line crater all right, but the sandbags went up intact in the air. The
8th Infantry had their barracks in the near vicinity and one or two of the
sandbags came down and landed on the roof of their vegetable shed in the
rear. It smashed through the roof and covered all the vegetables with dirt,
whereupon the 8th Infantry called and said, “Please don’t do that again. ”
Q: What was occupation duty like? Was it pretty routine?
A: Yes, very routine. We’d go out to the shooting range at Ransbach for target
practice. Our company was billeted there. Late one night they had a large
fire in the sawmill and lumber yard, so I organized our company and got
them out and put out the fire. It was a big lumber mill that had caught on
fire and it was quite extensive. We had our whole company go down, and
we were the ones that extinguished it. We received the thanks of the
burgermeister and his group for the wonderful work that we, enemy troops
in occupation, had done to salvage and save his little community.
Q: What was Koblenz like?
A: Koblenz was a beautiful town. It had a very nice former German officers
club that our officer personnel had access to. After World War I there was
no war damage such as we had in World War II, so that Koblenz was
relatively untouched, except for down at the comer of the confluence of the
Moselle and Rhine rivers. There had been a statue of Kaiser Wilhelm there.
When the forward units of the American forces came through initially, they
decided that wasn’t the place for it, so they just tore the statue down and
destroyed it. There was the mount where the statue had been, but the statue
had been removed and destroyed.
Living conditions there were very pleasant. General Allen was in command.
Inflation had set in at the time we were there, with the mark about fifty to
the dollar as compared to four to the dollar which it had been. As time went
on the mark depreciated further, and in 1922, when we were leaving, the
rate was about 300-320 marks to the dollar. That made it possible for the
enlisted personnel to live high, even though the salary for a private then was
about $21 a month or so plus 10 percent for foreign service. However,
converted to marks it gave them salaries equivalent to some of the bank
presidents. All the civic personnel in the town of Koblenz were getting less
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money than the ordinary private. As a result, the enlisted ranks were living
high. In the mess halls they’d hire German girls and servants to do the
cooking and other service work. So the GIs, as well as the officers and their
wives, were living very comfortably due to the favorable exchange. This is
just the reverse of the situation now where our troops in Germany are
adversely affected by the high value of the mark and the depreciated value
of the dollar.
Q: Who was your commander of the 1st Engineers?
A: Colonel [Bernard August] Miller, Bud Miller, then Lieutenant Colonel, was
the engineer for the occupation, and as such acted as our commander, too.
Q: What other engineer officers, or non-engineers, did you get to know while
at Koblenz?
A: Captain W. N. Thomas [William N. Thomas, Jr.], later a colonel, was
initially an assistant in my company and then got to be a company
commander.
Bud Iry, Captain [Clarence N.] Iry, commanded another company. General
Dinty [Cecil R.] Moore, then a captain, was there at that time, but he was
with the railway battalion in command of a company. He was not located
in Koblenz, but in one of the outlying towns. We did get to see each other
frequently. There was a Captain Pegram [Edward S. Pegram, Jr.]. I can’t
think of the names of some of the others.
Q: Did you get to see much of the rest of Germany outside the area of
occupation while you were there?
A: I took occasion to go down on leave to Oberammergau to see the Passion
Play. We also used to make fairly frequent trips out of Koblenz down to
Wiesbaden and generally in that surrounding area.
Q: Were you fluent in German at that time?
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A: Moderately so. I’d had three years of German in high school, and in the
occupation you had the opportunity to increase your knowledge or further
utilize your conversation with German servants and other civilians.
Q: Did you have any contacts with the German engineering profession while
assigned to the Army of Occupation?
A: Virtually none; certainly little as compared later in the Philippines, where we
had great contact with the engineer fraternity of the Philippines. But we had
no real contact or association with the German engineering group at that
time. Of course, in my later service as a Freeman fellow in Berlin in
1933-35, I had a great deal of contact with the German engineering
profession.
Q: Did you happen to meet or talk to any former German Army engineers?
A: No, not at all.
Q: Do you remember anything about the politics of Germany at this time?
A: Well, at that time we saw a Germany that was down and out. The people
had formerly been one of the leading powers of the world, and here it was
crushed and its economy in ruin. The German people were fighting hard for
an existence with shortages of many things, including fuel. Germany, with
imports cut off during the war, had had to resort to synthetic fuel for their
war machines. They provided synthetic materials for man y other things that
were needed because their sources of supply had been cut off by the Allies.
Morale among the people was low, as I said. I had the opportunity to serve
in Germany later in ‘33-’ 35, and then I saw an entirely different picture.
Then we saw a Germany on the rise. Hitler had just come into power, and
everything was being done to build up morale and the military. But at the
time we were in Koblenz, we saw a Germany that was defeated and down
with a relatively hopeless outlook, particularly considering the harsh terms
of the Treaty of Versailles, which incidentally were almost impossible to
maintain.
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The Allies had told Germany that they had to get along with an army of less
than 100,000. They could have no major battleships, nothing over 10,000
tons. They could never have an air force. These conditions were not for
two years or five years or ten years, but supposedly from then on out
Germany was prohibited from anything in the form of any defense force or
military force of any size or means.
As I say, you could sense that in the feeling of the people, as compared to
what you saw later right after Hitler’s succession to power, when we saw the
German military and the people rise as against a Germany that had suffered
defeat in 1918.
Q:

Do you recall anything about the French policies in the occupied areas?

A:

We had different zones. The Americans had our zone in Koblenz, the
French had theirs in Wiesbaden, and the British had theirs in the Cologne
area. We did sense that the attitude of the French was much more harsh and
severe than that of the British and the Americans. You could still sense a
sort of intense feeling of hostility and hatred between the two countries.
Each one had been subject to war and invasion by the other, and it was more
natural that there would be a greater enmity develop between those two
powers as compared to the attitude between Great Britain and the United
States versus Germany.

Q . Did you get to travel much outside Germany while you were there?
●

A:

Not at that time as compared to later. In 1922 I was married in Koblenz to
Dorothy Miller, the daughter of Colonel R. B. Miller, the chief surgeon of
the American forces there. On our honeymoon we made a trip down to
south Germany, Austria, and Switzerland. It might be interesting to know
that we were on a ten-day honeymoon, and I told Dorothy that this was
going to be an all-out operation, with no limit on expense. So we traveled
first class, and after ten days, with a wonderful coverage of the best hotels,
wines, and whatnot, I think I had a few pennies left of a $50 bill that the
whole trip had cost. That is indicative of the terrific inflation that they had
in Germany and Austria at that time.
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Q: How did you meet your wife?
A: She was one of the four or five, you might say, eligible girls there. So there
was quite a bit of competition with the large number of bachelor officers that
we had. We would meet at the officers club, at horse shows, sports events,
and similar activities. I was the successful one of several suitors and won
my bride, the prize of the lot.
Incidentally, Joe Collins [J. Lawton Collins] was also married over there.
He was married to the daughter of the chaplain of the American forces,
Colonel Easterbrook. The weddings were something quite splendid. Both
Joe in his marriage and we in our marriage were married in the kaiser’s
palace chapel. The kaiser had a palace and beautiful grounds there. So we
were married in the kaiser’s palace chapel, and after that had a beautiful
reception on the grounds surrounding the palace.

University of Kansas and the Engineer Rifle Team

Q: You returned from Germany in May 1922 and were assigned to the ROTC
unit at the University of Kansas. Was that mandatory assignment or did you
request that?
A: I did not request it, but Colonel Perley F. Walker, who was the dean of the
Engineering School at Kansas University, specifically requested my
assignment because he was not satisfied with the officer who had been in
charge of the engineer ROTC unit there. I had served under him in the
219th Engineers, so that was how he knew me and probably the reason he
had specifically requested my services. It is not the type of, at least at that
time, it was not the type of detail that I would have particularly requested
or liked.
Q: Do you think it may have harmed your career at all at that time?
A: No. I think that probably using those four years in certain other activities
might have been better insofar as I individually was concerned, in connection
with professional advancement. But it was an interesting assignment and we
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enjoyed it. Lawrence, Kansas, was a delightful little town, and it was near
Fort Leavenworth. Later Colonel Miller, Dorothy’s father, was assigned to
Fort Leavenworth as the surgeon. So it made it very nice for us on
weekends to travel up to Fort Leavenworth and spend weekends with her
parents.
We organized an ROTC rifle team there at the University of Kansas. I had
been a very good shot over in Germany and elsewhere, and we turned out
a rifle team that did extremely well in ROTC competition. Somehow the
Chief’s Office knew of my being a fair rifle shot, so I was ordered to join
the engineer rifle squad, and during the summers of 1924 and 1925 and two
succeeding years I was ordered to Fort Mott for competition and practice.
There we had practice for six or seven weeks and then proceeded to Camp
Perry [Ohio] for the National Rifle and Pistol Matches. Prior to ’24, the
engineer rifle team had joined with the cavalry as a joint team because our
branches were small compared to the infantry or the marines, who had
dominated the shooting prior to that time.
Well, in 1924, my first year, I joined up with Major Sturdevant [later Major
General Clarence L. Sturdevant], the team captain, who chose me as his
shooting partner. The ten-man team had to consist of not over five men who
had fired in previous competition with the other five made up of novices or
those who had not previously fired in a national match.
So he and I were shooting partners on this first all-engineer team. To the
surprise of everybody, we won the National Rifle Match. He and I led off
as the first pair on our team on the initial ranges and then at the final
1,000-yard range he and I were the last pair up. I remember I fired the last
shot. Major Sturdevant’s last shot had just given us the match by one point.
So the observing crowd behind us shouted, “Shoot it in the lake, Casey, ” but
I paid no attention to it and got another bull’s eye, beating the marines by
six points to the surprise of everybody and the great jubilation of the
engineers.
Oh, I might add one thing in connection with the national matches. They
did have the so-called Infantry Match, with the competitive squad teams
lined up in adjacent positions about 500 or 600 yards from the targets. At
a signal your team would advance, say, 25 yards, lie down, take shooting
position, and fire. You couldn’t see the targets, which were screened, but
you were firing at imaginary targets representing the enemy sited just above
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the butt level, the barrier that protected the target operating personnel. You
were supposed to advance, fire, and then when you were sure you had
sufficient hits on the targets, under supposed fire superiority, advance and
then fire again. The unseen targets were changed each minute and a red flag
displayed stopping further advance unless a stated number of hits were made
on each target. Points were given on the time of the overall advance and on
minimum ammunition expended. Of course, the infantry team prided itself
as normally winning each year.
Well, to show how the engineers thought it out, we decided that what we
would do would be to fire and then advance in successive steps without
firing over almost two-minute intervals. I was team captain, so before firing
again to get the required number of hits, I, with my wristwatch, watched the
timing. About one minute and 45 seconds after each firing, I would order
the firing of three or four shots to cover that advance, and then wait a few
seconds after the second minute, and fire another three or four shots,
knowing that our shots were so successful that they would have covered the
targets adequately for almost the next two-minute period.
So instead of advancing and then firing every 25 yards as the others did,
we’d advance that yardage, hit the ground but not fire, advance again, hit
the ground again and so on. By watching the timing very closely, as it came
toward the end of two minutes we’d give a burst of fire and then we knew
that they’d be pulling the targets down, and after the two minutes give
another burst of fire. Then we knew that we had almost two more minutes
to advance by steps to the next place before we’d have to stop to maintain
adequate fire coverage.
In doing that, we got so far ahead of the adjacent teams that our umpire, an
infantry major, was afraid we were going to be hit by the adjacent bullets
and he almost frantically ordered us, oh, several times, to stop before I
finally did. However, it just showed how the engineers, by a little
forethought, worked out a plan that succeeded in beating the infantry in their
prized competition. We protested his ordering us to stop and virtually
disqualifying us, so they authorized a rerun and another opportunity to do
it, and of course we just came through winning hands down.
Q: Did you continue to work on engineering courses while you were at the
University of Kansas?
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A: None other than what I was getting in teaching the engineer ROTC students.
I did not take any courses or undertake any specialized research at KU.
However, I did organize the courses that we were giving to the students.
Ours was a little more difficult situation because the ROTC there was
voluntary and not compulsory. In the land grant schools, all of the students
had to take basic ROTC for the first two years. I had to do a selling job in
trying to get the students to come in and enroll, and by reason of that we
had relatively small units. That in turn made it difficult to get our courses
to fit into the curriculum without conflicting with the other required engineer
courses that these students had to take. As a result, I had to have two or
three sessions in the same course because we had civil engineers, electrical
engineers, mechanical engineers, and you couldn’t get them all to get a
common free time for the ROTC courses which they were taking. So I did
have, even though it was a small unit, a greater number of courses that had
to be given. I was the sole engineer officer on duty there at the time.
[Note: Casey wrote “Muscle Shoals” for the Kansas Engineer at this time, see Appendix B.]

Q: Did any of the students stay on in the Army?
A: Yes, several of them did. One in particular, I’m trying to think of his name.
He was a cadet captain, and he was commissioned in the infantry later and
served over in the Pacific. I ran across him there, and he was doing very
well. He was with Sixth Army. I can’t recall his name right now—oh yes,
later a Colonel [August E.] Schanze. We had several others that went into
the engineers.

Company Officers Course, the Engineer School
Q: In 1926 you returned to Camp Humphreys to take another course at the
Engineer School. I think we discussed that somewhat already. This was
your first real introduction to the civil works function of the Corps of
Engineers. Was it already a foregone conclusion that you were going to
receive a civil works assignment after graduation?
A: Not necessarily. People were normally assigned initially to military duty but
the personnel office, I think, did try to conform to a general schedule
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whereby an officer would have certain graduate schooling, so much ROTC
or organized reserve duty, so much military, and so much civil works
service. I had not had any of the civil works duties as of then. I imagine
that was one of the factors that they had in this assignment.
I think the other one was that from there I was sent up to Pittsburgh to take
charge of the flood control survey in the Pittsburgh District. John Paul
Dean, my classmate, had been in charge of that. He was ordered to the
Chief’s Office, and they needed to fill that slot, and I think John Paul
probably recommended that I be assigned to it. That may have been one
factor connected to my being assigned to Pittsburgh on civil works duty.
Q: Did any of your classmates or instructors at the Engineer School have
particularly outstanding careers subsequently?
A: Instructors, we had Bill Hoge, and we talked about him. I had Bill Heavey,
and we talked about him. Of the students, Em Itschner, later Chief of
Engineers, was a classmate of mine, but he was one of the junior ones; and
[Emerson L.] Cummings, who was later Chief of Ordnance, both with
subsequent distinguished careers, but at that time didn’t demonstrate anything
particular. They were just second lieutenants and fellow classmates, and
they didn’t end up at the top of the class or at the bottom. They just went
through with the run of the mill. I don’t remember anybody special outside
of Ed Leavey. He was very competitive and was fighting intensely with me
to be number one.

Pittsburgh District

Q: Your first civil works duty was as assistant district engineer at Pittsburgh
under Jarvis Bain. What were your primary duties in Pittsburgh?
A: The main purpose of my being sent up there was to take over from John
Paul Dean the Pittsburgh flood control studies. Pittsburgh had sustained
serious damage in 1907 from the " flood of all floods, ” as they termed it,
and John Paul had initiated these studies proposing a series of reservoirs on
the various tributaries.
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I was surprised to see that the program had not advanced further than it had.
Much of the allotted appropriation had been spent, and there wasn’t anything
prepared on the report-it had all been field work investigation. So I was
very busy in connection with preparing the report on that and finishing up
the plans and estimates of the various flood control reservoirs. We had a
number of reservoirs on the upper Allegheny River such as Red Bank,
Crooked Creek, Kiskeminitas, and others; and on the Monongahela River,
the Tionesta, Tygart, and others. We were primarily concerned with the
protection of Pittsburgh and the lower reaches of the Allegheny, the
Monongahela, and the upper reaches of the Ohio River.
I prepared this rather voluminous report. I might add that in doing this I
had made a rather extensive hydrographic study. We studied potential
rainfalls; we made up rainfall and runoff graphs of the different tributary
basins; we worked out the relationship between rainfall and runoff and
based on that we made plans for four different types of floods that could
occur in the Pittsburgh area. We had plans A, B, C, and D, depending
on—for instance, in one case where you’d have a flood on the Allegheny and
then something would happen on the Monongahela, or vice versa; or another
case where you’d have snow over the basin accompanied by rain, and so on.
We had these four potential situations, any one of which could have created
a big flood at Pittsburgh, up to 45 feet on the gauge as compared to the
previous flood of 35% feet on the gauge in 1907. When we submitted the
report indicating a cost of nearly $100 million on these reservoirs and
various works, a very large sum at that time, the Pittsburgh Flood Control
Commission, a civilian group in Pittsburgh, retained a Professor Thomas,
who was the dean of hydraulics at Carnegie Tech, to review our report.
One of the things that they pooh-poohed was our over-planning for a “flood
that had never happened and never would happen. ” But I felt that you should
not put in a flood control plan, let’s say with river walls for floods up to a
certain elevation wherein everybody felt secure, when after that a flood in
excess of that could happen. In such cases it would do more damage than
if you had not had the flood control plan at all.
In any case, they had hearings in Congress on our report and neither
approved nor disapproved the project but just filed it without action. It was
interesting that in 1936, some eight years later, my Plan B flood came down
right on the button and the flood came within 9 inches—below, not
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above—what our plans had showed. So within a matter of weeks they pulled
out the report and Congress adopted the project for the flood control of the
Allegheny and the Monongahela rivers and the upper Ohio, basically in
accord with the reservoir studies and so on which we had prepared in our
report in 1927-28.
Q: Flood control was a relatively new area for the engineers. I would assume
that your work in Pittsburgh was relatively rare in the Corps of Engineers
at that time?
A: It was. Prior to that time the only authorized projects for flood control were
for the Mississippi River and tributaries. We had the Mississippi River
flood control plan, and then we had some authorization, I think, on the
Sacramento River. But the government had not yet adopted a policy of
providing flood control on the many other rivers and streams spread
throughout the country. It wasn’t until later, you might say during the
period when we were having the House Document 308 surveys, where we
made studies of all important river basins in connection with their
improvement for navigation, flood control, power development, and
irrigation, that the federal government adopted a policy of providing flood
control on minor streams and other streams such as the Allegheny and the
Monongahela.
Q: Did you find any opposition among older engineers to Corps involvement in
flood control surveys or work?
A: Well, I don’t think any more than what prevailed generally. I mean, there
was always the attitude on the part of some that the civil works type of
engineering should be done by other civilian agencies and not by, let’s say,
a War Department agency such as the Corps of Engineers. There was
jealousy between the Interior Department, because they were always working
to get more projects for their personnel. There was a bit of jealousy and
repercussion that way. But by and large, those were separate instances. For
example, I was asked to give lectures and explanations of our projects to
groups of engineers, and they all seemed very favorable to the work we
were doing and what we contemplated doing.
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Q: Did you find my problem within the Corps to this kind of work?
A: I don’t think so. I guess that in the Corps of Engineers there were some
minority few who were involved in just the military phase and didn’t think
too much of the civil works activity of the Corps. But conversely, I sensed
that those of us who were involved in civil works, such as flood control and
later on lock and dam construction, and subsequently in the Chief’s Office
in the Rivers and Harbors Section, I sort of sensed that those of us who were
in civil works felt sort of a little superiority over those who were just
involved in the Military Division.
I think that attitude grew within you because you saw that you were doing
work of major responsibility and major expense and importance, as
compared to what the engineers or other personnel in the military services
were doing in peacetime on their military function. There they were limited
in funds for their activities, and it seemed comparatively as just a sort of
routine function in being with troops. So if anything, you seemed to sense
that those who were involved in the civil works program might have looked
down on the ones in the military as sort of a secondary group of personnel.
Q: Did flood control appear then to be as potentially significant for the Corps
as it became after the Flood Control Act of 1936?
A: I don’t think at that time the country was ripe for it. Only those of us who
were involved in it—and there were very few at that time [who] really
thought so—I think the Pittsburgh flood control survey was the only one that
I know of as of that time. But being involved in it, I, and those in the
review later, felt strongly that there was a field for the Corps of Engineers.
I think the way the Corps of Engineers is set up with districts, its divisions,
its coverage of the country, its readiness to move trained and experienced
personnel from one district to another as the need for specialized engineering
or development occurs and its varied engineer experience, are all material
factors in preparing the Corps of Engineers for such a function, as compared
to establishing a brand new agency nationally or in any particular area.

79

Engineer Memoirs

What was Jarvis Bain like?
He was a stubborn type commander. He did not seem to have a particularly
likable personality. We sort of sensed that in some ways he was Scotch in
nature. For example, we had limited funds, limited material, for our flood
control survey. We had one small car that was used in connection with our
field survey work. The tires on the car were shot. We put in a requisition
to get four new tires. He turned it down and said that we should turn them
in and get four used tires.
Here was an example of penny penury and pound foolish, because if you had
that survey party out and with those used tires something conked out, you
lost a half day or more of valuable time of the crew, and you had their
expenses and so on, as compared to the savings of pennies in getting a used
tire rather than a good new tire.
But at the same time, even though he was saving pennies, there he would
sometimes take his car and a party, go up to the head of the Monongahela
River, get on his inspection boat, and then come down the river on the
inspection boat and the car would have to return to the district office empty.
I mention that only as indicative of how he was sort of telling us to cut down
and hold down here and there, and yet by his example he was doing
something otherwise on his own. I didn’t think that Jarvis Bain was one of
the engineer officers under whom I served who would ultimately be Chief
of Engineers or attain any major position in the Corps.

Q:

How about Colonel C. W. Kutz, who was the division engineer?

A:

Kutz. Colonel Kutz was a very able and respected officer. As division
engineer, I had very little to do with him because at that time the district
engineers were functioning rather independently. I think it was later on in
General Brown’s [Major General Lytle Brown] term as Chief that they
adopted a new policy in the Chief’s Office of building up the division offices
and delegating a greater amount of control to them. In later years I sensed
the division engineers were more active in control of their divisions than
they were at that time where division engineers seemed to be more an office
through which administrative papers and so on would be processed between
the Chief’s Office and the districts. I did not sense that the division engineer
exercised any major direction or supervision of the activities that were going
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on in the districts. So I had little to do with Colonel, later General, Kutz.
Incidentally, he was father of the charming girl whom Tenney Ross, a
classmate of ours, married. She’s a wonderful person.
Q: While at Pittsburgh, were you engaged in any of the preliminary work for
the comprehensive river basin surveys mandated by House Document 308?
A: Not at that time, but I was subsequently, in the Chief of Engineers’ Office,
very much involved. Because in the Rivers and Harbors Section we were
in touch with all the divisions, all the districts, all the civil works activities
of the Corps throughout the country; both on flood control and current
developments, as well as on these continuing House Document 308 surveys.
I might add though, in connection with Pittsburgh, in case you’re leaving
that, that the second year after I had finished my flood control survey and
submitted the report, I was engaged in supervision of construction. We were
building a second lock on Lock 4 on the Monongahela; we were building a
new lock and dam at Dams 6 and 7 or 7 and 8 on the Allegheny; and we
were building the uppermost dam on the Ohio River. It was then called
Deadman Island’s Dam but later had its name changed to Dashields Dam.
It was a very interesting assignment because I was involved there in the
actual construction of locks and dams and other major structures in that
important area.
Few people realize that the little Monongahela River carried more traffic
than the Panama Canal. It was very important, particularly to the steel
industry, moving ore and steel and other bulk traffic through that relatively
small stream.
Incidentally, when our flood control reservoirs were finally built later, we
also had provided for joint use for some of the reservoirs so that they could
store part of the flood waters and during the low-water season could release
them to improve low-water flow. That was very important, particularly on
the Monongahela River, because it had very heavy traffic but limited
low-water flow, so that during periods of low-water, the shortage of water
needed for the frequent lockages became critical. For instance, the Tygart
River reservoir and the other reservoirs at the heads of the basin helped
materially in providing an increase in the low-water flow during those
critical low-water flow periods.

81

Engineer Memoirs

Q:

How significant was the completion of the 9-foot navigation channel on the
Ohio?

A:

I think it was very, very important-particularly now, for instance, when
you read of the shortages of energy, the difficulties of truck transportation,
and the problems that the railroads have.
When you think that water transportation is the cheapest form of
transportation of mass commodities, the provision of an improved system of
waterways has been a major contribution toward the development of the
country as well as in the improvement of commerce and in the saving of
energy as well.
I know that there was a lot of criticism of the Corps in the early days about
its development of the Ohio River for channelization, even with the 6-foot
project, let alone the 9-foot project. But all those criticisms can be washed
out by merely analyzing just what the annual commerce is on the Ohio and
its tributaries, and figuring out both the fuel and money savings that are
attained as compared to rail or truck travel and also considering the potential
that it gave for development of that whole area as an industrial and economic
development region.

Q:

In 1929 you wrote a detailed article in The Military Engineer on Deadman’s
Island Lock and Dam. (See Appendix C.) What prompted you to write that
article?

A:

One thing, The Military Engineer was paying $10 or $20 or something like
that for an article. I know it was some insignificant little fee. But
principally I felt that it was desirable to put into the literature an example of
one, at that time, relatively important engineer project of the Corps of
Engineers. So I just took time off and wrote it; I haven’t seen it for years
and I don’ t even recall all that’s in it. But I assembled all pertinent data in
connection with its design and construction and prepared and wrote that
article and submitted it, and they happened to publish it.

Q:

Well, in your article you distinguish between movable and fixed dams.
Could you explain the differences between the two?
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A: Well, a fixed dam would be a concrete structure across a stream. It would
have a spillway over it or through it depending on the height of the dam.
A movable dam is one where you have some arrangement whereby if high
water is approaching you can lower the structure or parts of the structure.
For instance, if they have the movable bear-trap, they could open those
during high flows; or if you had the wicket type of movable dams, you could
lower the structures and the water then flowed through without obstruction
and that would permit, for example, during high water, commerce to
proceed across the lowered dam without having to go through the locks,
eliminating the time-consuming period taken to go through a lock. They are
feasible only where you are going to have long periods of navigable depth
flow or sometimes where you might have so much high water that with the
fixed dam, without an excessive amount of openings, you would be flooding
the area upstream during flood flows.
At that time we had only the movable-type dams on the Ohio, basically the
wicket and bear-trap type. Later on, when I went over to Germany, ‘ 33 to
’35 on my research work there, I did an extensive amount of traveling to
inspect the various hydraulic laboratories in Europe. I also took occasion to
inspect, with personnel from the German government waterway groups, the
locks and dams and so on that they had. They had developed much bigger
structures for movable dams. They had the roller-type dam; they had the
Drei Guert Schutze, a triangular-type device. The movable parts would be
100 to 150 feet or more long. I assembled plans and data on these various
structures and sent them back to the Chief of Engineers’ Office.
Subsequently, and currently in the case of a movable-type navigation dam
or for flow control through fixed dams, they’re virtually all made now with
these long roller-type structures and similar structures such as they had
developed in Europe rather than the wicket and bear-trap type.
Q: At Deadman’s Island, you noted the steel interlocking sheet pile caissons
were used for the first time on the Ohio River. How significant was this
use?
A: I hadn’t recalled now that that was the first time, although I guess it was.
But the matter of cofferdams is a very important phase of dam construction.
In order to provide space to build a lock you have to unwater the area to
work on the foundation and the structure itself. That requires provision of
a barrier enclosure, permitting pumping out the enclosed area and holding
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it dry during the construction phase. In building the cofferdam using
interlocking sheet piling you could sink a series of adjacent sheet pile
cylinders and interconnect them, filling them with excavated materials. That
made an excellent type of cofferdam barrier to protect the working area
inside. And after the structure was completed, you could retrieve the sheet
piling for use again as a cofferdam on other structures.
Q: Pittsburgh was your first civil works assignment. How important do you
think this experience was for you personally and professionally?
A: Most important. I thought it was a wonderful opportunity to get into the
type of engineering particularly that the Corps of Engineers was involved in.
I had the opportunity for hydraulic research and study on flood control. For
instance, in the annexes or appendices in that study I showed how to figure
out the effect of valley storage in computing the effectiveness of reservoirs.
You can put a reservoir on a tributary and maybe you’re going to reduce,
let’s say, 5,000 cubic feet per second from that tributary from its peak flood
flows. That’s what you reduce at the dam, but you can’t claim that much
reduction further downstream because if that flood had continued on through
the tributary, much of it would have remained in storage in the river valley
before it got up to flood height some distance below. So the effect of
holding back, say, 5,000 cubic feet per second up here might be only 2,000
or 3,000 cubic feet per second at some point below because of the
intervening valley storage effect that you would have had during the flood,
as compared to not having it with the reduced flow from the dam.
People could go wrong, for instance, when they’re analyzing a series of
reservoirs and their effect on flood control if they just found out the
hydrography of the flood flow entering the reservoir in each of those dams,
adding them all up and saying that you took that much off the flood peaks
below. You wouldn’t because you have to compensate, in determining the
reduction in the peak flood flows, for the effect of valley storage in the
intervening reaches. In an annex in my report I indicated a method to
determine that valley storage effect.
Q: Was your work at Pittsburgh what resulted in your assignment to the Chief’s
Office in 1929?
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A: I believe so. As I said, I was there and John Paul Dean was then in the
Chief’s Office. He was working with the Board of Engineers for Rivers and
Harbors and particularly with Colonel [Ernest] Graves on Mississippi River
flood control. I think possibly the recommendation of John Paul Dean or the
fact that I’d worked on both flood control and lock and dam construction
may have been factors. The Chief knew about my work on the Pittsburgh
flood control study because I’d taken the report down when it was completed
and we had hearings before the Board for Rivers and Harbors and before the
Chief, so they knew of that. In any case, I was ordered there.
Q: From your previous comments I gather that you think that your experience
in the Rivers and Harbors Section, the Civil Works Division, was crucial?
A: Very. I think that probably as far as civil works are concerned, it was one
of the most important assignments that I had in my career. I was a
relatively junior officer, but by reason of the assignment I had, I was sort
of at the central point where everything pertaining to civil works came.
All reports, such as survey reports and preliminary examination reports,
came through there. We had to prepare reviews on them for the Chief’s
action; requests and numerous items of correspondence from congressmen
and senators in connection with projects in which they were interested came
in, and we had to formulate replies to those for the Chief of Engineers’
signature. I had adopted one policy, and that is that when something was
referred to us I wouldn’t go up and ask General Brown or General Pillsbury
or Colonel Kingman or Colonel Daley what should we do on this. But I
would formulate a reply or an endorsement or whatever indicating what I felt
should be done.
They could change it or approve it. Well, it was rarely that we had any
material changed in the type of action that was prepared. So it was a
wonderful opportunity to have a review of all of the varied functions of the
Chief’s activities, not only on rivers and harbors improvement and flood
control but also hydroelectric power. The applications and plans of private
utilities seeking permits from the Federal Power Commission to develop
hydroelectric power on our various navigable streams were always referred
to the Chief of Engineers.
We’d have to make a review and
recommendation on them as to the effect on navigation and as to any
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requirements that we might have to put in in connection with such
development, insofar as navigation was concerned.
The district engineers often were coming in in connection with getting
additional allotments for continuation of some of their studies and so on.
For instance, I can recall General [Brehon B.] Somervell, who was then just
a major, coming in to my office requesting increases in some funds that he
required for his examinations and projects in the Washington District. He
was district engineer in Washington at that time. Later on he was the
supreme power on our 1941 construction program, and I was operating
under his command.
Q: How much did you have to do with the Chief of Engineers at that time? Did
you see the Chief of Engineers very much?
A: Not too frequently. I saw the Assistant Chief, General Pillsbury, much
more because my office was right adjacent to his. I say “my” office; I mean
the chief of the Rivers and Harbors Section, Colonel Daley, and later on
Colonel Kingman. Our office was right adjacent to General Pillsbury, so we
frequently stepped into his place or he stepped down to ours in connection
with matters, and occasionally we would go in to see the Chief. Initially
General Deakyne was the assistant chief, and then he was relieved by
General Pillsbury. General Pillsbury was the assistant chief during most of
my service there.
Q: What were your impressions of General Lytle Brown?
A: A very likable, very able, Chief. I don’t think that Lytle Brown was the
outstanding technical Chief, as compared to General Pillsbury. General
Pillsbury, I think, knew more of the engineering problems and soon that the
Corps had, and in particular the technical phases of river improvement,
hydraulics, and so on. Whereas Lytle Brown was a wonderful personality
with great ability to get along with congressmen or senators or groups
coming in or in his contacts with people. And also he kept a very nice shop,
you might say, of the personnel working under him. We were all a happy
family and everybody respected and liked him.
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Q: What was your impression of Colonel Daley?
A: Mick Daley was a most likable person. He was not one of the greater
technicians of the Corps-he operated more in an administrative capacity.
I doubt that he ever corrected anything that I had prepared for him, so he
wasn’t one who would adopt a different view on what we were preparing or
proposing. It was too bad later, when he really had a great opportunity
during the outbreak of World War II, when he was sent over to Europe-I
don’t know if he would have been a corps commander or such, but
something happened and he was returned to the States. I think Colonel
Daley was probably more suited for the military phase of operations,
possibly, than the engineering or technical phase of the Corps of Engineers’
work.
Q: How about Colonel John J. Kingman?
A: Colonel King man was a slower moving person. A very nice personality,
very quiet. I think I told you the other day about the mooring bit? Did you
want information on that, for example? At that time we were conducting the
House Document 308 surveys and the plans and data were coming in on the
Tennessee Valley development. That was going to involve a series of high
dams, as compared to the lower dams that we had had on the Ohio and other
streams. That was also going to be the case on the Columbia River, where
we were going to have very high dams for joint hydroelectric power
development and navigation.
They had had trouble shortly before that up on the St. Lawrence Waterway,
where they also had high dams. They had trouble in transferring lines with
the fixed mooring bits that they had on the inner walls of the locks;
including drowning of personnel trapped in making such transfers. Any ship
entering the lock chamber was subject to terrific surges during the filling or
emptying process in the lock. It was therefore necessary to secure it to these
fixed bits along the sides and then transfer the lines up or down as the vessel
rose or was lowered during different stages of the lockage. Colonel
Kingman said he was much concerned about that with our projected high
dams. I thought there might be a solution to it, so I sat down and worked
up some sketches and thought it over for a day or so, and then came up with
the concept of a floating-type mooring bit. It would consist of a tank with
rollers or wheels on both sides, operating on tracks in a recess in the lock
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wall, with the mooring bit attached to the top of this floating tank. In that
way, as the water raised or lowered, why the tank would rise or sink,
always keeping the same relative elevation above the water level, no matter
whether it was rising or falling with the variation in water levels.
Kingman was quite impressed with it, so he had me make further detailed
plans and write-up. At that time the Corps of Engineers was being sued by
a former Engineer Department employee for royalties on a development he
had made in connection with bank revetment. So Colonel Kingman said,
“ We’ve got to get out a patent on this to protect the government so we won’t
be subject to royalty patent claims. ” So he said, “We’ll get a patent. ” This
was just before I was due to leave for Germany. I had been awarded this
Freeman Fellowship for Hydraulic Research, so I left. But about a month
or so after I arrived in Europe, I got an application for a patent on this
floating mooring bit for my signature and so on, which I signed. I noticed
it was a patent in the name of John J. Kingman and Hugh J. Casey, in that
order. But his contribution had been mainly in getting our legal group and
our draftsman to effect the patent application on my original concept. I
noticed that later on it was referred to as the "Kingman floating mooring
bit, ” but as I say, I happen to know just who it was that did develop it.
Q: Was Colonel Graves then the chief of the Civil Division?
A: No, he wasn’t the chief of the Civil Division. He was a retired officer who
had been called back to active duty and his function was being in charge of
the Mississippi River Flood Control Section. That was his primary,
principal job, so all matters pertaining to the Mississippi River flood control,
and there were many, were handled through his office, with John Paul Dean
as his assistant on most of the technical phases of any reviews and problems
that they had.
Q: Who was the chief of the Civil Division at that time?
A: That’s a fair question. I believe the Assistant Chief of Engineers (then
Brigadier General George B. Pillsbury) sort of acted in that capacity. I
don’t have any recollection of anyone other than the chief of the Rivers and
Harbors Section and the Assistant Chief of Engineers.
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OCE [Office of the Chief of Engineers] had a relatively small staff of
engineer officers at that time. Who were some of the people there besides
yourself?
Well, Dinty Moore was there. I think he was involved with legal matters
in connection with accounting and legal reviews, particularly involving
contracts. I think he was in the division that handled contracts. There was
John Paul Dean, as I stated previously, and there was also A. B. Jones. He
was with the Rivers and Harbors Board, and also a very able officer and a
fine technical engineer. He was very active in the review of reports that
came in from the divisions and districts prior to action by the Board of
Engineers for Rivers and Harbors.
What about John Bragdon?
Yes, Bragdon was there. I am trying to think of just what it was that he did.
I don’t know if he was in the contract section along with Dinty Moore, or—
Apparently he was in the Finance Division.
Yes, I think he was in the Finance Division. 1 think he handled the finance
end of it. I know that Dinty Moore would deal with him in connection with
legal reviews of contract matters.
Leslie Groves was in the Military Division?
Groves was in the Military Division. I don’t think he was doing anything
particularly outstanding that I can recall. At that time those of us in the
Civil Works Division sort of—I wouldn’t say looked down on those in the
Military Division, but we felt that they weren’t doing as important work as
was being handled in the Civil Works Division. You must recall that this
was in the period of ’29 to ’33 and the country had just gone through the
crash of ’29. The economy was down, and the administration decided that
there was need for an accelerated and expanded public works program. So
the Corps of Engineers was given much bigger appropriations than they had
had in the past, with the view of spreading work around to the various
communities throughout the country. As a result, the Civil Works Division
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was far more active during that period than they had been before.
Congressmen and senators were continuously coming in, pressing for
projects to be developed in their various areas. Our office was extremely
busy reviewing reports, plans and specifications, and allotting funds.
At that time Patrick J. Hurley was Secretary of War and MacArthur was
Chief of Staff. On some matters our correspondence had to go up to the
Secretary of War’s Office in connection with a number of the projects and,
though I didn’t have personal contact with the Secretary of War’s Office, our
Chief did. But by reason of the general economic depression that prevailed
throughout the country, there was a very great acceleration of Engineer
Department activity in rivers and harbors and flood control. We were
getting increased funds and making increased allotments and pursuing a
much more active construction program throughout the country. This was
not the situation at that time in the Military Division where Groves served.

Q:

Do you believe that such public works or civil works as then engaged in by
the Corps of Engineers was the way to reduce the burden of the depression?

A: Well, it certainly helped. I don’t think that the solution to pulling the
country out of a depression is by a massive public works program, but I do
feel that there should be a bit more balancing of it. For instance, if the
economy is riding high and the government is getting large tax income, there
is an inclination on the part of many agencies, including the Chief’s Office
as well as others, and pressure from various communities along the lines of,
‘As long as we have the money, then let’s get it now, ” and “Let’s build this
or that. ”
In doing so, we are competing with private enterprise at a time of high
prices and therefore at high cost. But what we should do is to regulate it;
not in detail, but generally. When you have a period of prosperity, it is not
the time to be pushing a public works program, even though there is a
tendency to do that because funds are available, and all the agencies are
getting increased funds. And they go out and compete against each other as
well as against the private sector and the prices go up and you get less per
dollar expended. Now, if some of that is deferred to a period of depression,
such as we are approaching now, why then is a time to take some of these
projects and put them into the pot at that time, and that would tend to
equalize it.
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But I do not think that just because we are in a period of depression we
should reach out and scoop up every potential project and then get all the
funds possible and then pour it in as a solution to an economic depression.
That applies not only to the Corps but also to the Interior Department, the
Bureau of Reclamation, the Highway Department, and other public agencies.
We should concentrate on studies and plans for needed development during
periods of high economic activity so that such plans would be ready for
execution during periods of recession.
How much change was there in the Rivers and Harbors Section from the
administration of Herbert C. Hoover to that of FDR?
Not any material ones. It just meant that, I think, those of us who were
there worked harder. For instance, we’d be working into the night in the
Civil Works Division. Of course, the Military Division, they were leaving
promptly at 4 o’clock, or whatever time they terminated. We also frequently
worked on weekends. It was a case of personnel working a bit more rather
than by expansion of personnel.
When Roosevelt launched his large public works program, how important
was it that you had available some of the early 308 reports to allow you to
begin to plot out a project?
The whole program of House Document 308 reports was excellent. Here
you prepared the groundwork, doing the basic engineering in advance in a
calm, relatively calm, period, not under great pressure. Later on there was
great pressure to complete them, but the whole basic program of preparing
in a timely fashion potentials for development of the various river basins was
a wonderful concept. Later on the availability of these reports made it
possible for the Congress and the Senate and soon to reach in and pick their
favorite projects and get authorization and funding for them, and to permit
their execution promptly rather than getting the funding and then maybe
waiting a year or more in engineering investigation and planning before you
are able to do the work for which the money is provided.
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Q: In the 308 reports, did you find generally that the Corps officers involved
in preparing them were thinking of civil works in a much wider framework
than they had in the past?
A: Oh, definitely, because prior to the 308 reports, why, the whole concept—as
I sensed it—of the Chief [of] Engineers’ Office was for navigation
improvement and Mississippi River flood control and the Sacramento River
flood control, such as it was. The whole concept had been basically one of
improvement for navigation or reviewing projects of the Federal Power
Commission affecting navigation. If they were getting ready to grant a
permit for hydroelectric power development to some private utility, the
proposed project was referred to the Chief’s Office and we reviewed them
mainly from its impact on navigation as to what requirements should be met.
But with the 308 document the districts were required to analyze the
potential development of a whole river basin, not just the navigation phase
but what were the possibilities for hydroelectric power development or for
irrigation-even though that was primarily the field of the Bureau of
Reclamation of the Interior Department, but it was still a function that we
reviewed. We had to consider power development, irrigation, flood control,
and navigation.
Q: Do you think that the Corps may have lost some major projects, like Grand
Coulee, because of the reluctance of some of the leadership to forge ahead
with new areas of water resource work?
A: Well, I don’t know; it’s hard to say whether it’s that or to what extent it’s
the pressure of some local interest groups. Of course, as to Grand Coulee,
I think we had started its concept in a 308 survey. We took a big step
forward as compared to the Interior Department and their Bureau of
Reclamation. They were concerned primarily with irrigation-they sort of
were stuck with that. When they saw the Corps of Engineers get in and start
our 308 surveys, there was an intense spirit of concern and competition
engendered by that, and I think they went out and tried to grab as much of
it as they could. I think that was one factor that probably influenced the
Grand Coulee.
As far as the Tennessee Valley development was concerned, I think you had
a group of outsiders who figured they wanted to get in on the kill, and
through local organization and political support they set up the Tennessee
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Valley Authority, which took the development away from the Corps right in
the middle. Here we had developed the plans and the whole concept, and
part of the structures initiated-and then they setup this independent agency.
Of course, the TVA then got great acclaim for what they had done in
transforming the Tennessee River basin, yet basically it had been initiated
by the Corps of Engineers.
Q

●
●

Basically, then, TVA was the 308 report for the Tennessee Valley?

A:

Yes. I mean, they sort of took it over with a separate agency doing the
development.

Q:

In reviewing the 308 reports, were you particularly impressed by any of the
personnel who prepared these in various districts and who went on to have
subsequent important careers in the Corps?

A:

Yes. Who was it on the Tennessee report? I was impressed with him and
the reports they were making. I was impressed, too, with A. B. Jones in
connection with his review of these reports for the Rivers and Harbors
Board. But I don’t recall anybody in particular as of that time who
contributed something special or outstanding. I thought that the 308 surveys
that came in from the Tennessee Valley were among the best. I am trying
to think who the district engineer was, and who some of the civilians were
who were working on that. I thought they were generally among the best.

Q

. What was your opinion of Harold L. Ickes, Secretary of the Interior?
●

A: Well, I didn’t have too much of an opinion. I didn’t admire or think too
much of him. I know that Ickes was thinking of Ickes continually on the
various activities in which he was engaged. He was a power seeker and was
quite active in advancing every cause or movement in which he was
interested. I didn’t think he had any particularly outstanding technical ability
that contributed to any of the developments in which he was interested or
pushing.
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. What important civilians in the Chief’s Office did you get to know while you

Q.

were there?
A:

Well, old Mr. Gerig, who had been there for years and years. He had been
the recognized expert in the dredging field. Mr. Giroux was the efficient
head of the Marine Design Division in the Chief’s Office. We were
preparing plans for different types of dredges, such as pipeline and sea-going
hopper dredges, and other critical floating plants.

Q:

What about Judge Koonce?

A:

Judge Koonce was outstanding. He was in charge of our Legal Division,
and I think he was the outstanding authority in America at that time in the
field of law as it affected navigation and navigation improvement. There
were man y problems that would come up, particularly on permits for
structures affecting navigation— for instance, when people had to build a
highway or railway bridge or they were going to build a hydroelectric power
project. Questions would come up as to whether or not it was necessary for
a power project to go through the Federal Power Commission to get its
permit, and the only basis we had was whether or not it affected navigation
and to what extent. There were questions of fact and law in the resolution
of these problems. But in connection with any legal problem that came up
with contracts or permits or authorizations for projects, why Judge Koonce
was the final authority as far as we were concerned.

Q:

Did you have any work at all at that time in the area of pollution control?

A:

Not particularly. Certainly nothing like what it is now. For instance, it was
considered perfectly proper for us in hopper dredging to scoop up material
from the channel bottom, take it out to sea, and dump it, but not necessarily
taking it out a hundred miles or so, but just dumping it when you got it out
of the way. We did not then have any project for soil conservation, you
know, including beach protection and erosion.
If, for example, we were going to build a large dam and reservoir, possibly
involving flooding of private lands, relocation of roads or railroads, we
would always arrange a public hearing and proponents and those who
opposed any such developments had an opportunist y to be heard, and their
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views were considered in connection with the action that was to be taken.
But insofar as considering pollution, or correcting pollution, it was not a
determining factor. We did, however, consider it in connection with the
Monongahela River improvement. There was a lot of pollution in that
stream, because the various steel industries were pouring out waste into the
waters, and the Monongahela River was really a mess, and our proposed
flood control reservoirs were planned to effect some improvement in control
of pollution as well.
We had no authority then to take any action to correct the outpouring of any
such materials, but we did take into consideration the fact that reservoirs on
that waterway would, by providing increased flow during low water periods,
assist to a degree in reducing the pollution problem. But insofar as projects
for correction of pollution per se were concerned, it was not a factor nor a
responsibility nor an authority that the Corps had.
Q: How did the River and Harbors Section function with the Mississippi River
Commission?
A: The Mississippi River Commission was under the Chief of Engineers.
Matters pertaining to Mississippi flood control in connection with the
authorizations and so on would have to come from the Mississippi River
Commission to the Chief of Engineers’ Office. Principally they would be
referred to Colonel Ernest “Pot” Graves and his section, and then to our
section, too, for action by the Chief. But the Mississippi River Commission,
although it was largely independent in many phases of details, was still under
the authority, direction, and supervision of the Chief’s Office.
Q: Did you have any direct connection with the congressional committees that
handled public works?
A: Usually in the hearings before the congressional committees either the Chief
of Engineers and sometimes the Assistant Chief of Engineers, but mainly the
Chief of Engineers would appear. Sometimes he would take assistants with
him, usually taking the chief of the Rivers and Harbors Section, let’s say,
Colonel Daley or Colonel Kingman, and occasionally I was taken up on
some matter of special concern. Colonel Graves would be pulled up if it
were a matter affecting flood control. Colonel Graves had one special
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qualification that gave him an advantage in some of the hearings. Colonel
Graves was hard of hearing. In fact, he had been retired for a hearing
disability. But if there was a hearing in front of a committee, and some
question came up which was maybe a little embarrassing or something that
he didn’t particularly like, Colonel Graves would raise his hand to his ear
and have the man repeat it maybe once or twice, which helped to disarm that
particular person in connection with his query. But, he would also be sitting
there, and up at the far end of the table some senator or congressman would
say something maybe a little adverse about something and Colonel Graves,
down at the far end of the table and deaf as he was, could immediately rise
and give a response to it. That possibly disarmed him in the eyes of some
people as to the extent of hearing disability that he had. He was a grand old
guy.
Q: Can you tell me a little about Colonel Graves?
A: Well, he was big and husky. He had been an outstanding lineman and later
the line coach up at West Point on the football squad. As I said, he had
been retired for physical disability and had been called to active duty and
assigned to head up the Flood Control Section in the Chief’s Office. I don’t
know what particular experience he had had prior to that that gave him that
qualification. I think he had served on the Mississippi River Commission
before that. He was not a master of the King’s English. For instance, if
something came in and he prepared an endorsement on it, it would be terse,
blunt, and brisk. On occasion I would take it back to him and would suggest
some different wording to tone it down. He would say, “No, but leave it
as it is. "
Well, sometimes we would leave it as it was, send it up to General
Pillsbury, and Pillsbury would cross the thing out and then we would have
to reword it in a little more tempered tone, maybe giving the same ultimate
answer, but not as abruptly and directly as old ‘Pot” Graves would give.
He was one who came out with a direct answer, a blunt answer, and you
might say that his action and correspondence typified what his actions would
be as a line football coach on the football team.
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Apparently he was quite involved in things like The Military Engineer and
the Society of American Military Engineers (SAME). He was one of the
founding members of the society.
Yes, but I don’t know that he took any special activity on that. I know that
he did make a very good homemade wine. It was during Prohibition.
Occasionally he would invite you down to his place for some of his wine,
and it was potent, though not a vintage variety.
What other Army officers did you meet or become friendly with during your
time in Washington?
Well, we met officers of other branches. I don’t recall anybody who later
developed into any outstanding role in one of the other branches. General
MacArthur was Chief of Staff, and I know one time I was assigned to a
military board where we were to review the rifle and ammunition that the
Army was using, and we came up with the recommendation that we adopt
a smaller-type cartridge and a lighter-type weapon, figuring that it would be
lighter to carry in combat and so on, and the ammunition would be easier to
procure and develop in quantity and whatnot. Actually, later on during
World War II we did develop such a weapon. But when we sent our report
in, even though the board unanimously agreed on it, it went up to General
MacArthur and he disapproved it completely. He wanted us to continue with
the Springfield rifle and the .30 caliber ammunition that we were using at
that time.
General Leslie Groves wrote some comments shortly before his death dealing
with a number of different subjects. One of his comments concerned you,
Lucius Clay, and himself. He said that when the three of you were serving
in the Chief’s Office in the early 1930s, you three decided that if things
didn’t go terribly wrong for any of you that you would be on top in the
Corps of Engineers before the end of your careers. Is this so?
Certainly as far as that time was concerned, I did not consider that Lucius
Clay was going to be on the top because up to then he had just been in
military duties. Subsequently he succeeded me up in the Pittsburgh District
as assistant to the district engineer up there, and at that time doing routine
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work, including continuation of the lock and dam construction program.
There was no flood control activity thereat the time.
Later on, I think, after Lucius had served in the Chief’s Office and also had
been out with me in the Pacific, I felt that Lucius was headed toward the
top. I did not think that I was qualified or had the potential, certainly at that
time to which Groves refers, to attain the top, and I definitely did not think
that “Goo-goon Groves was going to be one of those three. I think that later
on, as he got in with Somervell on construction and then particularly later
in the Manhattan Project, I would have such views as to him, but prior to
that I did not. I think I should have thought more of Groves’ potential as of
that time if that is what he thought of us. I can conceive of his making these
comments later, by reason of our later activities, but certainly, in my views,
not as of that time.
Q: So then it’s a case of Groves making a slight exaggeration?
A: Well, as I said, these comments that he made probably were post, after the
fact. He certainly never made such comments to me around that time that
he thought that we three were probably the ones that were going to get to the
top, because I don’t think he thought so then, and I certainly didn’t think so
then.
Q: But you sort of still knew each other by your nicknames?
A: Yes. I mean, I was a “Pat” when I went up to West Point. I was not a
“Pat” before then, but “Pat” seemed to be an appropriate name to go with
Casey. Then my brother, when he went up to West Point, he was Martin
Charles Casey, but “Pat” seemed to be an appropriate name for him, so they
called him “Pat” Casey, so there were two “Pat” Caseys in the Army, both
brothers, and it was pretty hard to tell which was which. Lucius didn’t pick
up any particular nickname, but a lot of others did. Pat Tansey was a
“Pat,” Pat Timothy was a “Pat.” Cecil Moore was a “Dinty’’-some of
these nicknames are given to people and then stick with them.
Q: In 1933 you wrote an article–again, for The Military Engineer–on
waterways and flood control that outlined what we talked about, your
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concept of how to remove the ills of depression by public works. (See
Appendix D.) Do you remember what prompted that article?
A: Well, I think it was based on my experience there in the Chief’s Office.
Here we were on a vastly expanded public works program, and we saw how
helpful its impact was. Now, I don’t remember what my final conclusion
was; I haven’ t seen that article for years. But generally I believe it said that
major projects should be kept in cold storage during peak economic periods
so that you could pull them out and do them during periods of depression.
With that, I think, I would still agree. But if I was saying that every time
you had a depression you reached in and you did all the public works you
possibly could do as a corrective factor, why, I don’t think that that is the
basic thought that I would try to get across.

Scholarship and Advanced Engineering Studies in Germany
Q: How did you get the John R. Freeman scholarship, and what exactly was it?
A: Well, [Herbert D.] Vogel was over in Europe at the time on hydraulic
laboratory research. Having been four years in the Chief’s Office and also
knowing about the hydraulic laboratory that we had down on the Mississippi
River and sensing its importance, I thought it would be desirable to find out
further and to do graduate work in that field and see what we could do in the
hydraulic laboratory at Vicksburg in connection with solving many of our
problems in river control. Such problems might embrace river regulation,
control of excessive silting, and spillway control structures.
Europe had a number of hydraulic laboratories. I still have a large book by
Dr. Freeman on hydraulic laboratory practice in Europe which covered a
number of the laboratories there and the work they were doing. So I thought
it would be desirable if I could research that field. So I applied for a
Freeman fellowship. Three engineer societies were awarding them: the
Boston Society of Civil Engineers, the American Society of Civil Engineers,
and the American Society of Mechanical Engineers.
So I applied to all three. Two weren’t giving them that year, but I was
selected to receive the Mechanical Engineers’ Society award. It was to be
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for only one year. Unlike others, I had been sending monthly reports of my
activities to both the ASME and the Chief of Engineers. In order to
continue my research project, I requested an extension for a second year,
which they granted. So I was over there for two years.
At that time, as far as the Chief’s Office was concerned, it was contemplated
that I was going to head up the hydraulic lab in Vicksburg. During that
period I traveled all over Europe, visited all the principal hydraulic
laboratories as well as the principal navigation works. In many of the areas
I inspected their locks and dams. I also contacted the manufacturers of some
of their very large roller-type movable dam equipment, their Drei Guert
Schutze and others–MAN [Maschinenfabrik Augsburg-Nurnburg] and
Vereinigte Stahlwerke. So I had an excellent opportunity to review both the
river and harbor improvement practices in Europe, as well as the hydraulic
laboratories. As I stated, I submitted frequent reports to the Chief’s Office
and to the ASME on these activities.
I was also taking courses at the Technische Hochschule Charlottenburg in
connection with working for my degree as a doctor of engineering, and I
was doing my research project at the Prussiche Versuchsanstalt fur
Wasserbau und Schiffbau. I finally submitted a dissertation on Geschieb
Bewegung, which means bedload movement in streams. That was the
primary subject on which I was preparing my doctoral thesis.
But it was a very interesting period. Incidentally, that was the period that
Hitler had just taken over power. He was developing the Nazi organization
and the military buildup of Germany. I took every opportunity to observe
those activities. For instance, in our hydraulic laboratory we had two
sections. One concerned studies for river development, lock and dam
controls and structures, etcetera, and the other one was the Schiffbau
Abteilung, which embraced the ship model basins. At that time Germany
was restricted to a little 10,000-ton battleship as the maximum it could have.
It wasn’t supposed to have too many submarines, large cruisers and so on,
and no air force. But in any case, they were conducting model experiments
of different type hulls, particularly of larger ones with aircraft earner
potential, large battleships, cruisers, and new submarines. Even though I
wasn’t supposed to go into that, I always took a detour route to observe as
much of that activity as possible.
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I was observing what they were doing in connection with model studies for
the ships and craft that they were investigating in connection with their
proposed naval construction program. In addition to reports that I was
sending to the Chief of Engineers and so on, I was submitting reports to our
military attache. I was attached to the office of the military attache in the
American embassy in Berlin, and I submitted reports on things that I thought
were of military intelligence value, including that as well as observations on
other matters.
At that time Germany was not authorized to have an air force—in fact, it
was committed by the Versailles Treaty not to. Well, that was an impossible
thing to do—to keep a major country, such as Germany, quiet not for 5
years, 10 years, 15 years, but from here on out. So naturally Germany was
planning to do something about it, and Hitler was getting Germany aroused.
On occasion we saw mass movements, sometimes of a million people,
gathered in connection with these various celebrations. One thing they were
doing was to carve out massive caves in some of the mountains. They then
built aircraft assembly shops in these caves where they were not subject to
observation. However, we knew an American girl who was married to a
German. We were quite friendly with her then. We learned through her
that he was engaged in this activity of building these aircraft even though,
as I said, it was in violation of the Versailles Treaty. They were preparing
this air force, which then consisted of their Luftsport Flieger (glider pilots),
for ultimate service in avenging the Treaty of Versailles and getting
Germany back to its proper state as a leading power.
Q: What were the conditions like in Germany at that time as far as the average
person?
A:

Conditions were quite different from what we had experienced in Koblenz
at the end of World War I. Then we had seen a Germany that was down,
and now we saw a Germany that was on the rise. Germany was restricted
in many things, and they were then most active in the field of synthetics.
They had to develop synthetic fuel because they had limited exports and
there were critical foreign exchange problems, so it was required that
anybody who used gasoline use this synthetic sort of gasohol-like fuel, and
little of that for recreational use.
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Many of the cars and trucks utilized charcoal for fuel, where they produced
gas from the burning of charcoal in a contraption in the trunk. There was
a tremendous amount of horse labor on the farms instead of the tractors that
we used.
As I stated previously, they had the so-called Luftsport Flieger. The sons
of some of the best families in Germany belonged to this. Germany had
been restricted from having any air force, but what they did have was large
numbers of gliders, and these young men, with beautiful uniforms the
equivalent to what their air force would be, would be out and doing training
exercises using these gliders. And that was sort of the basic development
of their air force for as and when they later got planes.
It was interesting, too, to see the maneuvers that they were conducting. We
lived in a beautiful little villa in Grunewald, Berlin, just across from that
large forest. On Saturdays and Sundays the Nazi groups, which were
organized similar to the divisions and corps that they had had in World War
I—they had the same names and numbers—would conduct maneuvers. Here
there were personnel without arms, with limited transportation, but you’d see
them come up with a truck, and on that truck they had a papier mache or
some other form simulating a tank, simulating guns on it, and they were
conducting tactical exercises in the Grunewald with signal troops, going
through a simulated military exercise.
Hitler also put through a blackout requirement, so that on certain occasions,
when they said it was a blackout, each house could not have a light in the
house that was visible from outside, so you had to provide a black shade to
put over each window. You could have a light inside but have it not
showing from the outside.
Germanywide, they had a restriction on cars that you had to blacken out the
front headlights, except for a strip of let’s say 4 or 5 millimeters wide and
6 or 7 centimeters long—they prescribed specifically what the size of these
two slots were—letting out a slight glimmer of light, so in that way they
could still carry on movement at night without being visible from the air.
This was, as I say, in 1933-35, four to six years before their World War II
war broke out. They also required specified fire protection from air raids.
For instance, in our villa we had an attic of so many square meters. We
were required that, if there were so many square meters, you had to have a

102

Hugh J. Casey

shovel or two, you had to have two or more buckets of sand, you had to
have a bucket or more water. It depended on what the size was, and they
would have inspections to see that you had your house so equipped against
a potential air raid in order to control the fires. But when you think of the
measures and preparations that they were taking then compared to the lack
of preparation elsewhere, it was really remarkable to observe.
France, in the meantime, depending on the “impregnable” Maginot Line,
knew that nothing could ever happen to them.

Q:

What were your views of the effect of the Nazis and their ideology on the
people of Berlin?

A:

Hitler had started with a tiny minority, but they were a very disciplined
group and they grew in extent and power, particularly down in Bavaria and
in South Germany, but then they gradually expanded and ultimately became
the dominant power throughout Germany, particularly after Hitler became
chancellor. It was the practice previously, for example, when two German
men met in the street, the junior would doff his hat to pass on a greeting,
and the other man would then take his hat off. Well, during the Nazi regime
the prescribed salutation was to raise the right arm and with a sign say “Heil
Hitler. “ If you had any correspondence, official correspondence, personal
correspondence, or whatnot, you didn’t end up with “very respectfully, ”
“respectful y yours, ” or u sincerely.” It was always “Sieg heil” or “Heil
Hitler. “ If you were on the telephone, instead of saying “hello,” you said
“Heil Hitler. “ At the end of the conversation, it was “Heil Hitler. " “Heil
Hitler "- It was generated throughout the country.
Now, that didn’t mean that 100 percent were all for it, because you could
sense opposition among some of those whom we knew intimately,
particularly those in the upper classes. But the man on the street was
adopting this thing. Hitler would frequently get on the radio—he was a
terrific orator—and he would speak to the masses, inspiring them and saying
that with his Nazi movement and program they could accomplish all these
objectives. They could get food, they could correct the injustices over in
Poland, where part of Germany had been taken. They wanted to get back
to the Rhineland, which they had been prevented to arm. He was really a
very dramatic orator. Some of the mass meetings they had were really
spectacular, with the drums, banners, and the lighted torches they had. It
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was really a marvelous job of public relations where he was getting the
whole country to go madly behind him.
As a matter of fact, when he first came into power he was doing an excellent
job, because he cleaned up the streets. He eliminated a lot of the begging,
except for those who had been badly disabled from wounds in World War
I. He did much to improve Germany. Later on he got drunk with power
and obsessed with his own personal power, and he went far and beyond
where he should have gone. But in the initial phase he was doing very much
good until he started persecution of the Jews, and that was just beginning
when we left in 1935.
Q:

Did you have a chance to talk to any German Army engineers while you
were there?

A:

No, not particularly German Army engineers. I met a number of the
German officers in relatively high command at receptions that they had at
the embassy. My contact, as I say, was with the German civilian
engineering group, and particularly at the universities, the schools, those in
hydraulic laboratories, and those concerned with civil works in Germany.
I had quite a few contacts with them, but not particularly with any of the
German military engineers.

Q:

American engineers were heavily influenced by German engineering
development. Why do you think this was so? Was it because they were so
much more advanced?

A:

Yes. Hydraulic laboratories, they were in the forefront, not just in
Germany, but in Europe in general, but I think particularly in Germany.
And they were also quite advanced, let’s say, in theory. But I thought that
the United States could adapt theory to practical application and construction
to a better degree than they could, certainly as of that time. I don’t recall,
though, anything special in the way of German development. As I say, in
the field of navigation structures they were well advanced in these major
roller-dam units for a movable dam in place of the wicket type and bear
traps and so on that we had been using. But I don’t think that of itself
would indicate in the whole field that they were superior.
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Passamaquoddy Tidal Power Project
Q: Upon returning to the United States, you were surprised at your assignment
as chief of the Engineering Division for the Passamaquoddy Tidal Power
Project. Do you want to repeat that story?
A: Well, as I said, I had been sent over there primarily to be briefed and
prepared to take over the hydraulic laboratory at Vicksburg, Mississippi,
which we thought was very, very important to the Corps of Engineers in
connection with future developments and research and improvements and so
on. And so, knowing that we were going there, and noting that a lot of the
German families were having difficulty with low wages and with economic
conditions among the average public not at the best, we gave away all of the
three children’s winter clothing and some of our own, because, knowing we
were going to be down in Mississippi, we wouldn’t need them for a cold
winter.
Well, when we got back to New York we were greeted by Lucius Clay, who
had succeeded me in the Chief’s Office in the Rivers and Harbors Section,
and a Mr. Stout was with him. They greeted us as we got off the transport,
and then congratulated us on my new assignment up at Passamaquoddy. He
said, “You don’t know about Passamaquoddy? Why, that’s President
Roosevelt’s pet project. ” President Roosevelt had a summer home up in
Campobello Island, and his next door neighbor was Dexter P. Cooper.
Dexter P. Cooper had been living for years on the Passamaquoddy Tidal
Power Project plan. He was always proposing it, and he had been getting
funding from General Electric, Westinghouse, and the turbine manufacturers,
and he was presenting a glowing picture of the potential in development of
Passamaquoddy and had sold it to Franklin D. So Franklin D. directed the
Corps of Engineers to build the project. I guess they figured that with the
special research and so on I had done, coupled with my prior service on
rivers and harbors work and other activities, maybe I was the one to go up
to handle the engineering.
So we were sent up to Eastport, Maine, and I was put in charge of
engineering the project. I might say that was the principal phase of the
Passamaquoddy project. We did have Roy Lord on operations, and we built
barracks and so on and quarters for the personnel as it was planned to be a
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rather long-term construction project. Phil Fleming was the district
engineer. Phil was a wonderful guy, but he didn’t know anything about
hydraulics or power development or turbines or such. He was the
administrative and executive head. So the complete engineering was my
function.
I gathered up a number of well-qualified individuals for my division. At that
time there was a depression in the engineering field and we were able to get
some well-qualified engineers such as from Stone and Webster and
organizations of that type. So I got an excellent group of hydraulic,
mechanical, and electrical engineers, and we proceeded on with the design.
We were restricted just to Cobscook Bay, limiting us to a single basin
project.
It’s absolutely economically infeasible to develop economic
hydrotidal power from a single basin project. You build a dam to enclose
this interior bay, with massive gates to open at high tide in order to bring the
level of the interior bay up to high tide, and as it recedes, you close the
gates. Then as the tide drops to about 5 1/2 feet below pool level you open
up the powerhouse and generate power during the falling tide until the tide
again rises to where you have only about a 5 1/2-foot head difference, and
then you shut off the power. You then have to wait until the tide gets up to
inner pool level when you open the gates and try to refill the pool [to
replace] the water that you have used in power development, doing that in
successive cycles.
That means intermittent power. It also doesn’t mean that you get the peak
power at a fixed time of day, because it conforms with the tidal cycle, which
is on a lunar day rather than a normal solar day, so that means that you get
maximum power at either the night or the morning or the afternoon. So
because of that, for firm power you have to develop an auxiliary source of
power. So we planned for a pumped storage project in the vicinity. When
developing tidal power, we would be sending some power down to the
pumped storage project, pumping water up to this high-head reservoir.
When the tidal powerhouse would shut down, we would regenerate the
power from the pumped storage power facility. But that meant duplication
of structures and equipment, power losses, and so on.
Incidentally, we were also using salt water. With salt water you suffer from
corrosion and from galvanic action. If, as you must, you have copper and
steel, you are going to have the damaging effect of galvanic action.
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Concrete structures would also be subject to alternate exposure to freezing
at low tide and higher salt water pressure at high tide. So we were
confronted with many, many problems. Now, if they ever are going to
develop the Passamaquoddy Tidal Power Project, it should be an
international project. We should have Canada come into this with
Passamaquoddy Bay and the United States with its Cobscook Bay, and the
powerhouse between them. With two pools, the high pool would be filled
to high tide level. The lower pool would have its gates opened near low tide
to bring it down to low tide level and then closed. In that way you would
have continuous power and something approaching economic feasibility
without an expensive auxiliary power source.
But you must keep in mind that these are low-head projects. If you have a
low-head hydro plant, it means that for hydraulic efficiency you have
massive turbines, massive generators, moving at relatively slow speed. And
when they are massive, that means more steel, more copper, more concrete
to support it, and much higher expense per unit, per kilowatt unit of
capacity, in addition to the problems of galvanic action and corrosion with
salt water. In connection with our research we set up both a hydraulic
laboratory and a soils mechanics laboratory. We also had experiments
conducted at Worcester Polytechnic Institute as to how you would build a
dam in flowing water with swift tidal currents and great depths–making
cofferdams impossible-and with poor foundations. We would have to place
massive boulders in the face of swift tidal currents coming in and out. So
it would have been a very, very difficult project. In fact, I presented a
paper on that to the Permanent International Association of Navigation
Congresses [PIANC] about the problems in connection with construction of
a rock-fill dam in a flowing stream.
We also set up a laboratory testing combinations of metals-copper and
others—and the corrective means to control galvanic action and corrosion,
both in salt water and salt water atmosphere. We also set up a special
concrete laboratory to test different types of cements, because the concrete
structures were going to be subject to not only salt water but to intermittent
wetting and drying and to extreme freezing conditions. I later submitted a
paper to the American Concrete Institute on these studies.
So there were many, many technical problems that we covered and I
reported on in my report. We reported that although it was feasible from an
engineering and construction viewpoint, its cost ran out of sight. At that
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time energy costs were much lower than they are now. But also, we
indicated that there were other potential normal hydroelectric power
development possibilities in the state of Maine which should, in preference,
be developed first, even though one of the primary purposes at that time was
to relieve unemployment.
That is what was happening there at
Passamaquoddy because the labor that we used on all the construction work
was WPA [Works Progress Administration] labor [that] was engaged
primarily to relieve unemployment in that area.
Incidentally, those are some of the things not mentioned in this book you
gave me, Army Engineers in New England, where there is quite a long
discussion on Passamaquoddy, but these are some of the things not
mentioned that quite possibly could have been brought in.
Q: In this project you had provisions, as you have mentioned, for pumped
storage. This is used now quite frequently, but was it a relatively new
technique for hydroelectric power generation in the 1930s?
A: It was a very new technique. They had had a few of them in Europe, but
now it is used frequently in many, many areas. It is possible and
advantageous for a large steam power generating station to operate 24 hours
around the clock, producing power at high efficiency. However, the power
loads that they are selling, that are used by industry and by households,
occur intermittently. You run at peak hours where there are large demands
for power, and then the power demand will lower and you will have long
periods where the power demand for the total system is low.
What they can do is to build power plants large enough to hit the peak
capacity load throughout the system, but that would be uneconomical. It is
also uneconomical for a steam power station to generate power for so many
hours near the peak loads and then shut down until required to build it up
again. It is much more economical and efficient to run that steam power,
a basic power plant, at full load, just steadily around the clock. But that
generates excess power during the low power need period. Therefore it is
desirable to store that excess for use during peak load periods. And the way
they store it, instead of by storage batteries, is to provide a large reservoir
site up at a high elevation with a penstock, motors, and pumps and pump the
water up into reservoir storage, and then when you have increased load, you
can call on that reserve, send it down to regenerate power at the power
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station, and in that way equalize your load production to the varying load
requirements.
Q:

Apparently this is not very well understood by the general public, as
witnessed by the cancellation to the Dickey-Lincoln project, which was going
to be in combination with another Passamaquoddy-type power project.

A:

Yes, it is too bad, particularly now, with increased costs for power
generation. Many of our power stations are dependent on fuel oil, and there
is strong objection to additional steam-coal powered plants unless they can
get the type of coal which is relatively free of smoke pollution. That is
more expensive and more difficult to get, particularly in certain regions
where it requires long shipment distances to get the best type of coal. But
considering all of those factors, in any place where there is a potential for
pumped storage development and where you have major power stations with
varying power loads throughout the system, one of the more economical
methods of handling that increased demand is through the use of a pumped
storage facility.

Q:

You were an active participant in this project, and it is obvious from your
comments that you did not think the project as then outlined was
economically feasible. Would you agree that the political forces prevailed
upon Roosevelt to let the project die in 1936?

A:

Yes. I mean, here we had a report indicating what the heavy and
uneconomical costs were. There were opponents as well as proponents to
this development. The power interests in New England were not interested
in having the federal government coming into the power generation field,
particularly in a new area. As far as I was concerned, I would have opposed
it if the government tried to sell such power direct to customers in the
market area. I would favor selling this power to existing power companies
to use in their distribution system, which is what we did later on in the
Philippines when I built the Caliraya Project near Manila.
The attitude among Filipinos was that the government should not only
generate the power but also sell it directly to the public. I strongly opposed
that and said that we should generate the power at low cost because of
tax-exempt government financing, especially with the hydropower costs high
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in capital cost but very low in maintenance and operation. If you can get
government money at low interest, as compared to the high interest rates that
private industry would have to pay, you can generate the power at a lower
cost. But the best way to sell the power, rather than through duplicate and
competing distribution facilities, is to utilize existing private utilities, selling
the power in bulk to them at a rate that ensures a profit to you, and you
control by regulation the rates that they sell in their system. That certainly
is a more effective and better way to handle such power.

Q:

That would be quite similar to the way that they do it out at Bonneville now,
where they sell it to the Bonneville Power Administration. Do you believe
that the Corps of Engineers gained any positive results from the
Passamaquoddy project?

A:

Oh, I think not. I mean, in world literature they are cognizant of it, and
there have been studies made and so on. But as far as Maine is concerned,
and the area up there, they are all disappointed that the government did not
proceed to relieve unemployment there and to provide this power source and
stimulate further industry up there.
But it is interesting, though, that just before any national election for the
President or the Congress and Senate, you will see those who are about to
run for office get a little resolution through the Rivers and Harbors
Committee of the House or Commerce Committee of the Senate calling for
a review of the project that we submitted, which is very easy to get. They
then send it down to the Chief of Engineers, and we have to go in and
review the project and so on, and the congressman hopes the review, which
is destined to be adverse, is going to take longer than the time until election.
But anyway, he has done his duty. He is trying to get this thing for his
constituents, and that “damn” Corps of Engineers doesn’t come up and give
a recommendation for approval of the project for something that is
economically unfeasible.
As I say, if you ever want to get back into the Passamaquoddy and its
development, you have to go the international route and have Canada and the
United States join in a two-basin project, which might, depending on studies,
approach feasibility.
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Q: Were there any technical achievements that were made under your direction
in the studies of salt water effects, corrosion, concrete research?
A: Yes. As I say, we had extensive investigations in our concrete laboratory.
Incidentally, Mr. Wurpel was our civilian engineer on our concrete lab
studies. We tested different combinations of various types of cement and
mixtures and so on, and came out with a rather extensive report. In fact, I
gave a paper on it to the American Concrete Institute. (See Appendix E.)
We came out with a recommendation as to the type of cement that we felt
could best resist the many forces that concrete would be subject to up
there—salt water, intermittent wetting and drying daily, getting wet under
high hydraulic pressure and then drying out as the tide recedes. And then
you have freezing weather, which is very harsh particularly on alternately
wetting and drying concrete. We also, as I say, had problems with galvanic
action. We were going to have copper and steel and other metals subject to
salt water air as well as being immersed in salt water, or intermittently with
the rising and falling tides. We made rather extensive studies with different
types of metals, developing different measures to protect the metal, including
use of zinc in connection with varying amounts of copper and steel. We set
up quite a laboratory there. And those studies continued for quite some
time, I know, after Passamaquoddy was terminated.
As I believe I stated previously, we also made extensive hydraulic laboratory
studies down at Worcester Polytechnic as to the problems we’d have in
building this dam under the swift flow of water in and out during
construction of the dam. It would be impossible to build a cofferdam in
these great depths and swift currents. You had to build it by dropping major
size rocks and boulders to form the structure of the dam. With the swift
tidal currents, you had to determine the sizes of rock that would resist being
washed out. The upper layers of such structures would have to be placed
during the limited slack water periods near changes of tide and at low tide
for the uppermost protective layers.
We also had a relatively low head development, so we made extensive
studies of different types of turbines and also the tailraces for maximum
hydraulic efficiency. We had excellent studies of those, also conducted
down at the Worcester Polytechnic, under Professor C. T. Allen, who was
head of the laboratory at that time. Those, I think, were additional
dividends in connection with our research. It was done in connection with
the design of this quite different project.
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Q:

Yesterday you spoke of Sam Sturgis’ part in Passamaquoddy. What about
Roy Lord and his role as the chief of the Operations Division?

A:

Royal was chief of operations. If the project had proceeded, and we were
going into construction, and if he were still going to remain as chief of that,
his would have been a rather major responsibility. But during the survey
phase the principal thing we were doing was in engineering; the development
of plans, specifications, cost estimates, and so on for it. As chief of
operations, his function then was solely to supervise the construction of the
quarters that we required for the personnel. We had to provide a rather
sizable village community to take care of the personnel that we had and
which we would require during the construction phase. That was principally
the function that Lord had at that time, supervision of that construction. Oh,
we did fill in two small railroad bridges where we were going to enclose the
pool, and we did provide some rock-fill around those, and the Operations
Division supervised that.

Q:

What about Roy Lord, as a person?

A:

Roy was a very positive person. He was held in very high regard by Phil
Fleming as he later on went with Phil Fleming, I think, when Phil had the
Public Works Administration. But Roy was a bit brash and direct. Roy
wasn’t too popular among a lot of the Corps. Later on his principal role
was when he served in Europe, I think, as deputy or assistant to General Lee
[Lieutenant General John C. H. Lee] in connection with the Services of
Supply [European Theater of Operations, US Army, ETOUSA]. I have
heard stones about his actions and service over there, but it’s best to get
those views directly.

Boston Engineer District
Q: When the Passamaquoddy project was shut down in 1936, you were
transferred to the Flood Control Division of the Boston Engineer District.
Did you have any choice in this assignment?
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A: No. I had finished the engineering studies and submitted our report, but in
1936 we had a major flood through New England and through the Pittsburgh
area. As I say, I had put in my report in 1928 on the Pittsburgh flood
control, on the Allegheny and Monongahela rivers. The ‘ 36 flood came
right in on the button as to the type and extent of flood I had projected. So
the Chief’s Office-I guess they got out the report-saw that here was this
special investigation of flood control; so they figured that Pat Casey was the
boy to be sent down to take charge of the New England flood studies,
because New England had also been subject to flood and devastation in their
area, just as they had been in the Pittsburgh area.
So I was sent down, not by request but by orders from the Chief’s Office,
to report to the Boston District. Colonel A.K.B. Lyman was the district
engineer, so I reported to him and was put in charge of the flood control
investigation. I got a few of our principal engineers from Passamaquoddy,
particularly those who had been involved in hydraulics and in some of the
structures, and so I built up a nucleus of civilian civil engineers in
connection with that project.
Then we conducted a number of surveys for potential reservoir sites
throughout the principal New England streams. We also embarked on the
construction of the Franklin Falls Dam for flood control on the upper
Connecticut River. WPA money was available at that time. We had had
some concentrated flood damage down in the city of Fitchburg,
Massachusetts, and also at Haverhill; relatively minor projects. We
investigated them and found that we could afford relief by some corrective
works at each locality; building a river wall at Haverhill and doing some
river rectification and construction of some small reservoirs at Fitchburg.
We proceeded with those projects with WPA funds and personnel. Those
were two small flood control projects that we completed, and the rest of our
investigation, other than the Franklin Falls Dam, was in studies that we were
making on major flood control on the principal tributaries of the New
England rivers in Maine, New Hampshire, and Vermont.
Q: All this work in response to the Flood Control Act of 1936 was very
significant. How much state and local cooperation did you get? Did they
all provide you with the state and local compacts? The Connecticut River
was a real problem because it went through Connecticut, Massachusetts,
New Hampshire, and Vermont.
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A: Well, as I recall now, I don’t think we got any direct assistance. If we
wanted to get some hydrographic information from agencies, why we’d get
that, but we did not have any direct assistance from these communities.
However, if we were going to build a project, why there probably would
have been some recommendations that we proceed with this if the local
interests provide some rights-of-way such as they do for spoil areas for
dredging. But in the major projects I don’t think that would have been
contemplated, because one of the major costs in constructing some of these
dams would be the relocation of a railroad.
It just so happens that the best flood reservoir possibilities are in the valleys,
and the valleys are where you have industrial and agricultural development.
You’ll have roads there because it is an easy route of access and you’ll have
railroads there. So if you are going to build a dam, why, you not only have
to relocate the roads in the reservoir area itself, but you have to relocate
them almost in an equal distance downstream in order to get it up to above
dam elevation. Railroad relocation and road relocation are quite difficult and
quite expensive, and taking over lands and developments and relocating
communities are also major problems. I notice in other similar reports that
have gone in there is a tremendous amount of local opposition on the part
of some of the people who are being displaced by the construction of such
reservoirs.
Q: Did you notice any distinct break between the urban and the rural
populations and the political forces in New England on flood control work?
A: No, certainly not at that time. As I say, during the period I was there it was
just during a period of investigations and preparation of reports, and other
than, let’s say, Fitchburg and Haverhill, where we got full cooperation from
the community because they were minor projects, they were not going to be
disrupted too much, and they were going to benefit materially, those specific
areas. They were heartily in support of us, and we got strong support from
them. But if we had proceeded with maybe some of the larger flood control
reservoirs which would require major dislocations or taking of property, I
don’t know what the attitude would have been, because I wasn’t there and
I had left before those studies where completed.
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Q: Were you at all involved in designing some of the early flood control
projects in New England that provided penstocks for potential conversion to
hydropower facilities?
A: I am trying to think whether or not in Franklin Falls we did that or not. I
know we had contemplated it in connection with any major structures that
we were planning to build. You must keep in mind that at that time we had
the advantage of the stock of 308 surveys. We knew that it was policy to
utilize the basic resources of a stream not just for flood control purposes
alone, but that it was possible to get other added benefits from it in the way
of a potential lake or as resort potential. And particularly if there were any
possibilities for hydropower, why, we certainly wanted to consider such
potential and make provision for it.
Q: Were you at all involved in the work being done on the Cape Cod Canal?
A: Yes. However, my primary function was on this flood control work, and
I was doing a lot of work in the field. I was also involved with some
matters on the Cape Cod Canal, but only in a minor way because no major
changes were under way at that time. I do recall one time that Colonel
Lyman had me go down when they were having some problems with the
paving on the bridges, and so we had to work out corrective measures for
that. But there were no important plans nor major work under way other
than operation and maintenance activities on the canal at that time.
Q: What major engineering and managerial lessons could you say you learned
from your tour with the Boston District?
A: None other than possibly sort of a continuation of the flood control
investigations and work I had done initially up at the Pittsburgh District. I
don’t know of anything novel or new other than some experience working
with WPA people on some of our projects. There we utilized requisition
labor and by direct management did some minor engineering works, which
maybe to them were considered major but actually were relatively small—
some river regulation and small reservoirs at Fitchburg and a flood wall at
Haverhill, both in Massachusetts.
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Philippine Islands
Q: In October 1937 you went to the Philippines as adviser on engineering
projects for hydropower and flood control. Were you asked to accept this
duty because of your experience in both hydropower and flood control?
A: President [Manual] Quezon and General [Douglas] MacArthur made a trip
to the United States shortly before then, and General MacArthur, being a
Corps of Engineers officer, decided that for this work he thought it would
be best to get two Corps of Engineers officers. So he contacted the Chief
of Engineers’ Office. [Major] General [Edward] Markham was Chief at that
time, while Lucius Clay was at my former job at the Rivers and Harbors
desk. I assume they had a conference there, and they recommended that
Lucius Clay and I be sent. Lucius then contacted me. He said that they
wanted me by reason of my Passamaquoddy experience and study and
research over in Europe and whatnot, and asked if I’d be willing to go too.
So I contacted Dorothy, who agreed. As a result, Lucius Clay and I were
ordered over there. It wasn’t because of any request that we made, but it
was because of General MacArthur’s and President Quezon’s request that
two Corps of Engineers officers be assigned, and we were the two that were
sent.
We both left with our families, leaving by Army transport from New York,
so it wasn’t a major rush operation because it took us, I guess, 40-odd days
from New York to go all the way around through the Panama Canal up the
Pacific Coast and then on over ultimately to Manila. But we had a very
enjoyable trip, with both families together on the transport.
Q: What was the nature of the work you were to undertake in the Philippines?
A: The Philippines were due to have their independence in some few years.
With an independent country, it is essential that they develop their own basic
resources and try to do everything they can within the country to reduce
their external demands for things that call for foreign exchange. You try to
balance your import-export to attain a stable currency. If your demands for
items outside of the country are far in excess of your economic capacity to
pay, you’re in trouble.
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So it was desirable, therefore, to develop the hydroelectric sources in the
Philippines to the maximum extent because oil was expensive (though
relatively cheap compared to the present) and they did not have a source of
oil or coal. All that had to be imported, so it was therefore important to
develop to the maximum the hydroelectric power potential of the Philippines.
Q: What projects were you assigned to undertake?
A: We were assigned no projects. We were just given a blank check. Lucius
and I got such maps as were available, geological survey maps, although
they were limited and not to large scale. We also assembled all available
hydrographic data. We made a general analysis of the situation. We found
out what the current power sources were, principally MERALCO, the
Manila Electric Company, that controlled the principal power generation and
distribution, particularly in the metropolitan Manila area. There were also
some small power companies scattered through the Philippines which
consisted largely of small diesel electric units and the diesel power units that
the principal mining companies had. Then, based on the map study, we
sought out the potential waterpower sources, then made extensive field
investigations.
Lucius and I probably covered on foot more of the Philippines than certainly
any other American and more so, I think, than most Filipinos. We
reconnoitered the Agno River from its source down to its mouth, wading
down through a stream which was subject to sudden, very high flooding in
the narrow gorges, sort of a risky procedure. We started out with a raft but
the raft broke up after several trips through the rapids. We had cargedores,
native carriers who carried our supplies. We’d have maybe 15 or 20
Filipinos carrying our supplies and provisions. En route we’d make notes
of potential dam and power sites and such.
We made a similar survey of the Agus River up in the northeast, from its
headwaters down to its mouth. We covered a number of the small streams
in the central Philippines. They had minor potentials. We made extensive
studies down in Mindanao and particularly on the Lake Lanao potential.
There in Mindanao they have this huge lake several thousand feet above sea
level and only 5 or 6 miles from the sea, with the major fall concentrated in
two series of rapids. We saw there was a wonderful possibility of building
a relatively small dam providing a vast reservoir area for each foot of dam
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elevation, offering millions of acre feet of potential storage. With this
concentration of fall, you could build a large powerhouse below the first
rapids and then another series of penstocks and powerhouses down below.
That project could have developed the cheapest large-scale hydropower that
you could imagine most anywhere, because the dams and the structures were
relatively inexpensive in comparison with their potential output. It also
provided firm, dependable power because of the excellent source of rainfall
and the wonderful opportunity to equalize the flow due to the large reservoir
capacity on the lake. But you had no market. The existing market then was
about 50 kilowatts at Dansalen and 50 kilowatts at Illigan. So if you turned
out a million kilowatts of power, why you had a problem with what you
could do with it.
We did foresee that in the future there was a great mining potential down
there in Mindanao as well as a vast agricultural and industrial potential.
Since then, based on our preliminary plans, it has been developed and is
very, very successful. Anyway, we prepared preliminary plans for such
developments in Mindanao, Luzon, and elsewhere, with rather detailed plans
on the Agno River.
We wanted to make sure that the first project we built would be a highly
successful one. If we went into something and it flopped or it cost far more
than anticipated or it didn’t function economically, why that would be the
end of the National Power Corporation.
The government had set up this National Power Corporation and we were
the engineer advisers to it, making the engineering development studies.
Lucius, however, wasn’t sort of a hundred percent behind the idea of
development by the government. I think his views were more in connection
with preparing plans for development by private utilities. He wasn’t directly
against it, but he wasn’t as enthused over that as much as I. In any case,
after our first year, his son Lou had just flunked out from West Point and
had been turned back to the next class; and his other son, Frank, was then
seeking an appointment to West Point. Lucius had had many contacts with
congressmen and senators, so he decided he wanted to go back and try to see
about getting the youngsters back to the Point. SO he left and was soon
assigned as district engineer on the Dennison Dam—a major power project
which he handled very successfully.
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At any rate, for the next two years I continued on and finished up the plans
for this first project on the Caliraya in addition to the other investigations.
There we planned to dam up the Caliraya River at its outlet from a large flat
plateau area providing large reservoir storage. The dam was over 100 feet
high. We designed it as an earth dam from which we constructed a
diversion canal several miles to the head of a steep slope about 950 feet
above the lower bay level. We constructed a large surge stock and penstock
down to the powerhouse below, with a tailrace to the bay. The high head
permitted the use of high-speed turbines and generators at relatively low unit
costs. I prepared the basic plans and estimated the cost at $5 million, or 10
million pesos, for this 40,000 horsepower project.
My office was in General MacArthur’s headquarters, but neither he nor
Lieutenant Colonel Dwight D. Eisenhower, who was chief of staff, had any
particular interest in our hydroelectric engineering phase. Their concern
with us was mainly with our relations with the Corps of Engineers of the
Philippines Army, whom we were also training.
So we were going along independently on the power study phase. But when
it came time to submit this initial power project report, President Quezon
called on General MacArthur for its submission. So Ike Eisenhower and I
and Mr. Rodriquez of the National Power Corporation proceeded to
Malacanaan and I made the presentation. Quezon asked a number of
questions, while Ike was just present listening. Anyway, Quezon, before I
was even through, said, “Fine, we’ll build it. ” So that was the authorization
for the first hydroelectric project in the Philippines and the successful start
of the National Power Corporation.
Then we went in and proceeded to build it. We did not advertise for a bid
for a general contractor to do everything, requiring getting one from the
States, but for economy reasons we decided to do it almost piecemeal. We
had one contractor building the dam, another one building the structures,
another one on the pen stocks. We received low bids for the turbines from
Pelton Water Wheel, from General Electric on the generators and the
50-mile transmission line to Manila, and from Westinghouse on the
transformers.
We also had bids from Hitachi, a Japanese firm. It’s a big firm, and they
bid on the generators, transformers, and turbines. When their bid came in,
they were almost 40 percent below the low bid from the American
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equipment manufacturers. But we had a provision in the Commonwealth law
that a foreign manufacturer was subject to certain percentage penalties in
evaluating his bid. For example, bids on foreign equipment were subject to
a 15 percent incremental penalty with an additional 15 percent if from a
foreign supplier. And then there was an exchange differential, which was
about another 15 percent. So as a result I strongly recommended that we not
take the Hitachi equipment, even though lower in cost. If we had, as war
broke out later, we would have had untold problems.
The local Philippines construction contractors lacked any heavy earth-moving
equipment, so in order to afford them an opportunity to bid, we purchased
a quantity of bulldozers and carryalls indicating in our bids that it would be
made available to the successful bidder, thereby increasing local competition
and reducing costs.
I might add that I set up the first hydraulic laboratory and the first soils
mechanics laboratory in the Philippines for model studies and control. I was
the sole American engineer on the project, utilizing all Philippine personnel.
But anyway, we proceeded with it and finished the project, building it within
the bond issue, which was ultimately paid off. The project was most
successful and created a firm foundation for the National Power Corporation.
The attitude of the Filipinos was that with the government producing the
power, they should also go into direct distribution to the public. At that
time MERALCO had all their distribution lines throughout Manila, and we
were building the transmission line from our plant to Manila, to a large
transformer substation there.
I strongly advocated that we sell our power by contract to MERALCO under
controlled prices, giving us an assured and profitable market, avoiding
wasteful construction of duplicate distribution lines. Furthermore, with
government distribution the politicos would be prone to demand that power
be brought to their various localities even at an uneconomic cost. We
required that MERALCO take a specified amount of output at a
high-capacity charge, assuring a specified profitable annual payment. We
also set a low energy charge, thereby ensuring that they would use this
power rather than their higher cost fuel-generated energy. And we could
also control their rates. But anyway, it was a very successful operation.
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Concurrently, we prepared preliminary plans on other streams such as the
Agno, the Agus, a major development in Mindanao, and later on, after the
war, the National Power Corporation got back into business developing these
projects on the Agno, on the Agus, Lake Lanao in Mindanao. It has all
been a very, very successful operation since.

●

Incidentally, President [Ferdinand] Marcos, the last time I went back, in
1972 as a guest of the Philippines Government on their 30th anniversary of
the fall of Bataan and Corregidor, wanted me to return as a consultant. He
called me the “Father of water power development in the Philippines. ” They
dangled a very enticing contract, with a handsome retainer plus rather high
compensation for any work in my office up in Vermont or down in Florida.
I could travel with Dorothy, first class, anytime we had to go to
Washington, the Philippines, Japan, or elsewhere incident to funding,
engineering, or equipment. But Dorothy and I decided I had been out of
action too long, and we were going to enjoy our retirement. So I thanked
them very much. At various ceremonies they also presented me with one of
their highest decorations, plus other awards and plaques, for both my
national power and subsequent military service as General MacArthur’s chief
engineer.
Q: What did you think of the Philippines when you got there?
A: The Philippines in 1937 was relatively underdeveloped. Copra and sugar
and some gold mining were the major industries. In agriculture they used
only carabaos, hand tools, with the natives working the fields. They did not
have any heavy agricultural equipment.
One of the principal industries was the mining industry up in the Baguio
area, in certain sections of the northeastern part of Mindanao, and some
areas in the central Philippines. So I did make contact with them because
they were potential power users. They were all developing their power from
diesel electric plants. When we were investigating the potential power
development areas, we also were making studies of potential power markets.
So we would try to find out what the requirements were for existing
industry, and what potential industries might come in and be developed with
a cheap source of power. But the Philippines was a pleasant place to live.
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Unfortunately, insofar as preparation for war is concerned, I regretted that
the military section of our staff operated on only a half-day basis. They
would start in the morning and maybe shortly after 1:00 P.M. they’d leave
for lunch, with their afternoon free for golf, polo, or whatnot.
Lucius Clay and I had our office also at 1 Cane Victoria, General
MacArthur’s office as military adviser to the Commonwealth. The general
wouldn’t come in until about ten or so in the morning, and he’d be there
until maybe about one to two. Then he went off and that was the last you
saw of him. He’d have lunch and then a siesta.

General MacArthur’s Manila headquarters at 1 Cane Victoria, late 1939. From left:
Lieutenant S. L. Huff (aide and naval advisor), Major William F. Marquat (antiaircraft
officer), Lieutenant Colonel Richard J. Marshall (deputy chief of staff), General Douglas
MacArthur (military advisor to Philippine Commonwealth), Lieutenant Colonel Richard K.
Sutherland (chief of staff), Major Hugh J. Casey (engineer advisor to Philippine
Commonwealth), Major William Dunckal (staff officer).
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Ike Eisenhower and the others on the staff would be there in the morning
until General MacArthur left, and then they were off for the afternoon. So
in the afternoon, Lucius and I (and then later, after he left for the States,
only I) were the only ones working throughout the day in this headquarters
because the military group had done their job and left.
In addition to the power development function, which was our principal
assignment, we were also given the mission of supervising the training of the
Philippine Army Corps of Engineers. We got to know all the principal
officers of the Philippine Army Corps of Engineers, which was most helpful
to me later as Chief Engineer, GHQ, when war broke.
There was a great need for mapping in the Philippines, particularly for our
hydroelectric studies. We worked closely with our staff air adviser, who
was working with the Philippine Air Corps, and got him to take us on
numerous aerial missions over potential power sites, which we later on
covered on foot through rugged mountain and jungle areas.
Appreciating the need for maps, I set up a procurement program for aerial
photographic mapping equipment, cameras, and equipment to develop maps
from the aerial photography. We also trained the Philippine Army engineers
on their use, initiating their aerial mapping function.
Most of the rivers with potential hydropower development had very deficient
hydrographic data as to their discharges. So we set up hydrographic stations
at critical points on these principal streams in order to get a continuing
record of flow as a basis for determining the power potential, such as the
mean flow, as well as the high and low flows.
Q: Had you ever met MacArthur prior to your assignment to the Philippines?
A: No, not until then. Nor had Lucius Clay.
Q: What were your impressions of him?
A: I had a very favorable impression. He was erect, dignified, and very
articulate. When we went in, he had us sit down while he walked back and
forth briefing us generally on what the overall situation was. He expected
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that we would take care of the plans and studies for potential hydroelectric
power development as well as supervise the training and development of the
Corps of Engineers section of the developing Philippine Army.
He said, that’s your mission. Now, from here on you’re on your own. He
said, you have no specified hours; you do not have to come to me; we’re not
going to tell you how to do it or what to do. That is your function, that is
your responsibility and so on. However, in case there’s some special
problem on which you need special assistance, why feel free to come in. In
10 or 15 minutes we had had a very pleasant meeting and that was our
assignment. In other words, he delegated the whole thing to us.
Q: So you must have worked more closely with Dwight Eisenhower?
A: Yes, but not particularly, except in connection with the Philippine Army
activities. I’ m talking now of that early phase, because our primary job was
the hydroelectric power survey and development program. The remainder
of the staff were a group apart, concerned with the development of the
Philippine Army. They developed training programs, sought appropriations
of funds, which unfortunately were being cut back and cut back, and
endeavored to get arms, munitions, and equipment from the American forces
and the government. However, I felt that the military staff was not doing
quite as much as I felt they should be doing. Certainly, if I had been in
there I think I’d have been much more active and working more on the
problems that they had.
Q: What were your impressions of Eisenhower at that time?
A: We liked Ike very much. He had a very nice personality. His attitude
toward Lucius and me was excellent. Even though MacArthur and
Eisenhower didn’t know much of anything about what we were doing in our
civil work, nonetheless they had to prepare our military efficiency reports.
I was startled one day, this was after Lucius had left and I had made my
presentation to President Quezon about the Caliraya project and had
embarked on it, when he called me in after he had prepared my efficiency
report. He said, “Pat, I want you to see it, ” and then said, “that’s the best
efficiency report I’ve written on any officer in my command. ” So apparently
I stood very well with Ike.
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Ike was well liked by all of those there. I think it was after [Richard K.]
Sutherland (then a major) joined us you could sense that Sutherland, who
appeared to be a very ambitious person, seemed to be undercutting Ike. You
could sort of sense that he wanted to get closer and closer to General
MacArthur than through Eisenhower, seeking to replace Ike as chief of staff.
It was then that you sensed a little coolness developing between General
MacArthur and Ike.
There was no abrupt break, such as inferred by rumors, but I think Ike felt
that maybe there would be a better opportunity for him back in the States,
in case things developed world war-wise, such as with the War Department
or on some command assignment rather than continuing on with MacArthur
as his chief of staff.
Q: Was that because the position there as MacArthur’s chief of staff really
wasn’t in the Army; it was sort of a strange position?
As we’ve said, General MacArthur was military adviser. He had no
command over the Philippine Army. They did make him a marshal of the
Philippine Army, but he did not exercise direct command. They did call the
various Philippine Army general officers and their chiefs of staff in for
conferences, but primarily on administrative, equipment, and training
matters.
I felt that General MacArthur and some of the others should have gotten out
more into the field with the Philippine Army units in connection with their
training or observation and so on. It seemed that our staff did most of their
activities just there in the office with administrative problems in connection
with getting funds and getting equipment and matters like that.
Speaking of administrative problems, what were the relations between
MacArthur’s staff and the Philippine Department commander’s staff like?
We were two independent entities. The department commander commanded
all of the American troops, including the Philippine Division at Fort
McKinley, but we were a group apart.
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We had friendly relationships, but did not have the close contact that I think
they should have had. The Army did have its defense plan, the so-called
“Orange Plan. ” General MacArthur decided that they should work up a new
defense plan involving the developing Philippine Army, but I didn’t think
they made too much progress on it. It was still being developed at the time
that war broke. He had developed a program to organize, train, and develop
ten Philippine Army divisions each year. We were going to get 10,000 men
each year for six months’ service that would be trained and then they would
go into the reserve. And then the next year get ten more divisions, and so
on, building up to a force of one million in ten years, less attrition.
But you didn’t have tanks, you didn’t have artillery, you didn’t have
machine guns, you didn’t have heavy equipment, and little transport. The
engineer units didn’t have anything much more than hand tools. You had
a division made up mainly of manpower. Their hand weapons were Enfield
rifles which had been discarded as surplus after World War I, and they were
big, heavy weapons for small Philippine soldiers.
They also had serious funding problems because, I don’t recall exactly what
it was, it may have been 30 million pesos a year, and then President Quezon
cut it back to as little as maybe 10 million pesos a year. I know there was
a drastic reduction in the national defense appropriations, and MacArthur
opposed that and felt that they needed much more, and they actually did
need more. They were also trying to develop the Philippine Air Force, as
well as a small Philippine Navy composed of small PT (patrol torpedo)
boats. But the task was just so far beyond the money potential or other
potentials that it was almost impossible.
In any case, MacArthur was developing this thesis of stopping the invasion
troops at the beaches. He was going to hold them there. And when you
consider all of the coastline of the Philippines and the limited personnel and
limited equipment that they’d have or would have, even at the end of ten
years after you supposedly had a million trained people, less attrition, it still
seemed to me as an impossible goal. It looked like a hopeless task to try to
develop the Philippine Army, Air Force, and Navy contingent capable of
withstanding a major enemy attack and holding them at the beaches.
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Q:

So you wouldn’t say that by the time you left the Philippines in 1940 the
Philippine Army was any more able to defend themselves than it had been
when you first went there?

A: Well, you had trained, to a degree, ten such divisions. I think the ones that
had the best training-and I’m not saying it because I was associated with it,
because there were reasons other than that—but I felt the best units in the
Philippine forces were the Philippine engineer units.
Now the reason was that Philippine engineer unit officers were basically all
engineer school graduates. They had gone to the university; they were
engineer-trained, so they were generally educated and technical. Whereas
many of the officers in the infantry and so on in the other Philippine units
were sort of run-of-the-mill Filipinos, some political appointees, and as a
group were not nearly as well qualified as were the Philippine Army
engineer officers.
Shortly before the war broke out we called the Philippine engineer regiments
into active duty about a month before they mobilized the divisions. That
was because we were using the Philippine engineer troops on construction,
preparing the cantonments, roads, water supply and utilities for the
cantonments where the divisions were going to be located. So the engineer
units did have some active duty under their commanders when the war
broke, having been on active duty for a month or so, whereas all the rest of
the Philippine Army were mobilized just about a week before the war broke.
And they had not had staff experience or other exercises as tactical units.
The Philippine Army division was not an able, tactical unit, and it was going
to have and did have great difficulties in combat against the trained,
aggressive, and well-equipped Japanese Arm y.

Q:

Apparently the War Department was reluctant to spend money to improve
the defenses of the islands or to provide the forces necessary to defend the
islands because the Philippines were going to obtain their independence in
the middle of the 1940s. From your experience, do you believe that was
true?

A:

Oh, absolutely, and mainly due to their impending release from US control
into independence. First of all, we were getting hardly anything for several
years before the war broke. It wasn‘t until shortly before the outbreak of the
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war, several months or so, when they recalled General MacArthur to active
duty with a program to reinforce and strengthen our defenses. He had been
military adviser to the Philippines, and they then appointed him commanding
general of the US Army Forces Far East (USAFFE). That was an indication
that here we were finally getting ready to develop a joint force to defend the
Philippines.
They finally started giving approval to some of our requirements for signal
installations, such as radar, and approval for additional artillery, some tanks,
and they started to send additional units and equipment to complement our
forces. But at the outbreak of war, our only US engineer units were the
803d Engineer Aviation Battalion, an engineer supply company, and the
Philippine Scout combat engineer unit that was with the US Army Philippine
Division, the Philippine Scouts.
And then one of the unfortunate things was, just shortly before the outbreak
of war, the War Department decided that the engineer component of a
division should be reduced from a regiment to a battalion. It worked in one
way favorably for us in that we had a number of Philippine Scout engineer
units providing a nucleus of some trained key Scout personnel with the
various Philippine Army engineer units. And they were badly needed.
The Philippine Scout division as a whole was excellent, and the engineer
battalion that was with it also was outstanding. One of the other American
units we had was a small tank unit, as well as a cavalry unit. They were to
be the last ones to engage in a cavalry action in any American war.
All the Philippine units lacked transportation. When the war broke we
requisitioned or commandeered buses, we commandeered trucks, cars,
almost anything in order to supplement or provide some of the basic
essentials for these units.
Q: Did you have any familiarity during your time as adviser to MacArthur with
the War Department planning that was going on for the defense of the
Philippines, such as the war plan Orange 3?
A: Not particularly. I mean, I wasn’t called in on it and wasn’t other than
vaguely familiar with it because— 1 don ‘t know whether they were keeping
it hush-hush or because during 1937-40 I was primarily busy with our civil
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work activities. When I got back in October 1941 that plan was being
developed. And by the time I got back in October, just shortly before the
outbreak of war, whatever they had been doing had been done or was in the
process of being completed at that time.

Q:

What were your opinions of MacArthur’s other advisers, such as Sutherland?

A:

Sutherland had a difficult task as chief of staff for MacArthur. MacArthur
was not one who would call in his commanders and other subordinates to
issue his instructions but routinely did so through his chief of staff. The
chief of staff was the medium through whom communications went and so
on. MacArthur had difficult hours, from sort of late in the morning and
then a siesta in the afternoon. This was before the war broke out.
MacArthur had a brilliant mind and a fantastic memory. He could get a
cable or telegram, look at it, put it down, and it was just as though he had
made a photographic image of that thing in his mind. Just as though he had
taken an Instamatic camera and recorded it, because he would walk up and
down and could refer to the specific paragraphs and words in its content.
And intuitively he could come to a decision. Usually when you’re deciding
on a problem, you try to figure out the advantages, the disadvantages, and
so on before you come to a decision as to what to do. But he had sort of an
instinct of analyzing these factors, and with an almost computer-like brain,
and could make a hasty decision which usually was correct.
Sutherland, as chief of staff, was not liked by many of the commanders
because he could be sort of gruff and terse in his transmission of
instructions. Some of the commanders who outranked him were not
particularly fond of him. But I think he did a good job as chief of staff
under the conditions that prevailed. He ran into some personal problems
later, but those were personal problems.

Q:

Did MacArthur ever talk to you about his time in the Corps of Engineers?

A:

Never that I recall.
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Q: Did he indicate at all that he believed that a war with Japan was inevitable?
A: Oh, I think he strongly sensed that. You sensed that in his discussions.
And I think he was irritated over the lack of a similar feeling on the part of
the War Department and the Washington administration to recognize that
fact.
Q: What was life like for an Army family in the Philippines in the late 1930s?
A: It was a very comfortable life for the American family, both civil and
military. Servants were plentiful and available at low cost. We had a
chauffeur, a laundress, two houseboys, and gardener, and all for less than
what one servant would cost over here.
Food was relatively cheap and ample. Some things were a little difficult to
get, but by and large it was very pleasant. The officers club was superb.
Horses were available for equitation, and Fort McKinley had a fine golf
course, with caddies, mostly girl natives, available at 50 cents (1 peso) for
18 holes.
Q: Who were some of your Army acquaintances in the Philippines?
A: In the Philippines? Well, Lucius Clay, my former West Point roommate,
was there with me for the first year. We also had other classmates. Captain
Leland Hewitt, who later during the war served with our Far East Air Force
as air engineer of that command. Lloyd Mielenz was on duty as deputy to
Colonel [Henry H.] Stickney, the Philippine Department engineer. And then
we met other friends of other branches. [Major] General [George] Grunert
was there as Philippine Department commander of the US forces. And a
number of others whose names I can’t recall right now.
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Office of the Quartermaster General
and the National Defense Construction Program
Q: In October 1940 you returned to the United States and were assigned to the
10th Engineer Battalion at Fort Lewis, Washington. Why did you receive
this assignment, and what were your duties at Fort Lewis?
A: Actually, I never did serve there, and not at my request, but by direction of
the War Department. I had orders to go to Fort Lewis, Washington. Most
of our furniture we had left in storage up in Boston before we went to the
Philippines. Believing in advanced planning, when I was ordered to Fort
Lewis I cabled and had our furniture shipped from the East Coast around
through the Panama Canal. On our departure our other furniture from the
Philippines was also shipped, headed toward Fort Lewis.
I had a short leave after arrival in the United States, and on that leave I was
doing some work for the National Power Corporation in continuation of the
work that I had been doing, checking on electrical equipment that had been
ordered through General Electric and Westinghouse and also conferring with
the Pelton Water Wheel Company, turbine manufacturers, in San Francisco.
Also during that time I bought a car, ordered it in St. Louis through a friend
who was with General Motors, and shipped it on to the West Coast so that
Mrs. Casey would have it.
During all of this they suddenly issued orders ordering me to proceed to
Washington to report to the office of General Somervell on the National
Defense Construction Program. Dorothy, in the meantime, had proceeded
up to Seattle and arranged to enroll our daughter at the University [of
Washington] there when she got word that our orders were changed,
transferring me to Washington. As a result I never did actually serve with
the 3d Division.
At that time Eisenhower was on duty with the 3d Division. If I had not had
my orders changed and had served there, I probably would have been
associated with Ike subsequently in the war that later occurred.
But it did cost us a lot of money because of the excess freight on our
household effects shipped clear around the country through the Panama
Canal, and then again having it shipped back to Washington when we finally
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arrived there. And over and above all the delay, during that time we were
without household goods, so in Washington we had to temporize and take
rented quarters and change our daughter’s school reservations, canceling it
just in time, and arrange for her enrollment in William & Mary. And then
Dorothy, when she finally did get the car which I had shipped to Seattle, had
to drive across country during the winter with the children and finally arrive
in Washington where I was to serve from then on.

Q:

You were now assigned to the Construction Division at the Quartermaster
General’s Office. Was that at the request of General Somervell?

A:

I think the fact that my orders were changed from the state of Washington
to Washington, DC, for duty with him was at his specific request.

Q:

You were assigned then to the Engineering Branch under Ed Leavey?

A:

Yes. The construction program at that time was under the direction of the
Quartermaster General. I think the administration felt that progress on this
vital program was being bogged down and that was the reason that the
Quartermaster General called on the Chief of Engineers for personnel. They
got General Somervell, who reorganized the Construction Division and then
selected from the Corps of Engineers officers whom he knew and who he
felt were best qualified for those particular responsibilities.

Q: Leavey assigned you to redesign defense facilities so that they could be
completed more quickly and economical y, unlike the construction that had
been done prior to 1940-1941. What were your primary duties in the
redesign?
A: First of all, I tried to assemble an adequate staff of engineers, and so
reached out and got a number of well-qualified personnel. For instance, in
my Engineering Design Section I had working for me at one
time—practically the whole time I was there after we got started-I had the
presidents of the American Society of Civil Engineers, the American
Institute of Architects, and the American Society of Mechanical Engineers.
This is indicative of the type of personnel whom I was able to procure.
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It was our function to review the plans that had been previously in use. I
stressed that if we were going to build, let’s say, a thousand buildings of a
certain type, any economy that could be made in that type structure would
be magnified a great number of times.
For example, I cite one economy that seems relatively simple. We were
required to provide, oh, I think 20,000 or more concrete igloos for the
Ordnance Department to store bombs and other explosives on the various
ordnance installations.
In reviewing the design that the Ordnance
Department had had previously, we found, for instance, that for lightning
protection they required the welding of each joint wherever the reinforcing
bars crossed. By tests and so on we found that we could reduce that to
about one every 5 feet instead of the much larger number that they had.
We also found out that by revising the lightning rod installation and the
reinforced concrete design, we could effect further economies and still
provide the required lightning protection and structural strength. Just in
these specific changes we could save from $1,000 to $2,000 an igloo, and
with 20,000 of them that would represent savings of $20 million to $40
million in that instance alone. Over and above the economic savings, we
effected a savings in vitally needed strategic materials. We did similar
things in connection with the standard barrack design, cantonment layouts,
ordnance plants, and so on.
Usage of steel was a particular problem in all these defense programs of
1940-1941. How did Somervell and you go about solving this problem?
Well, we sought in every way to effect savings in requirements for steel.
For instance, if we could use lumber, if we could use reinforced concrete in
place of steel for certain structures, we would seek that. We sought in every
way, I think, even to the extent of relatively minor details that went into
various projects, to seek an economy of construction time and effort and
particularly of critical materials, critical strategic materials.
You were very involved in an extensive investigation of substitute materials
wherever you could in the construction program, things like plastics and
wood. Did you direct that program?
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A:

No, not specifically. Our function was to prepare or supervise or review the
layouts of cantonments, the layouts of ordnance manufacturing plants,
ordnance depots, and chemical warfare projects. And particularly, as I say,
the large cantonment program that was under construction and in
contemplation for the greatly expanded services that we were about to
embark on.

Q:

As the chief of the Design and Engineering Office, how much authority did
you have to effect changes in design and construction to make these savings
in material and money?

A:

I think it was virtually delegated to me completely. Our plans that we drew
up were reviewed, and then I would sign and approve them. I think we got
another signature, maybe the chief of the Engineering Division, which was
almost routine. These were the standard designs that went out to the field
and those were the ones that were used by the architect-engineers and the
contractors who were engaged on the construction of these structures.

Q:

In 1941 a new process of site selection surveys was carried out. The
surveys of potential defense sites were made much stricter than they had
been in 1940. Were you in any way involved in those surveys?

A:

Yes, because the architect-engineers or the group that made those surveys
for the selection of such sites would submit their proposed layouts to our
office, and they were reviewed then by our staff. I had a site planning
section specifically y, and we reviewed the layouts from the viewpoint of
economy of layout, seeing whether, for instance in the cantonment, the areas
where troops were going to be trained and so on were in the best proximity
to wherever the troops were quartered and considering whether or not that
layout in our opinion was the best, would serve most effectively, and also
could be done at a minimum of overall cost.

Q:

The new 800-series plans that you came up with in 1941 were more or less
of a semipermanent nature rather than temporary. But you got these through
with only minor changes, and many of these buildings are still in use today.
Do you recall much about your 800-series plans?
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Not in specific detail. I do know that we worked intensively on development
of these plans, and if there was any possibility to effect a change, even
minor, to effect some economy, why, we would seek it out and make such
change. We pointed toward the adoption of what we felt would be the best
suited structure for the purpose, at relatively minimum utilization of strategic
materials, and also cost, which is also a measurement of manpower and
materials.
In the area of defense plant construction, the Ordnance Department presented
many problems because they insisted on control of design and selection of
a single contractor for all phases through the actual production of the plant.
Somervell and Major General Charles M. Wesson, Chief of Ordnance,
waged a long and bitter conflict over these ordnance plants. Were you
involved in that?
Not as directly as they were. But I previously referred to the matter of
effecting economies in the redesign of the igloos used to store bombs and
munitions.
Over and above that, we proposed a changed spacing
arrangement effecting further economies and still affording protection against
a mass explosion of all of them. But when we made these changes in the
standard plans, indicating potential savings, we had a little difficulty trying
to prevail on the Ordnance Department that these changes and these
economies could be effected. We had to show the tests that we had made
to indicate how they could get equally good lightning protection with this
reduced and less expensive design.
There have been various appraisals of Somervell’s effectiveness in the
Construction Division. What are your views on the role he played?
Somervell was a very active, driving leader. For instance, if it was his job
to get something done, why, the most important thing in life at that time to
him would be to get that job done. And he was forceful, he was articulate,
he could meet up with anybody who was opposing any of the programs in
which he was involved. But he did not get into details, for instance of
design, himself. He did feel that he had an organization qualified to do it,
and he would give that organization maximum authority and support.
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Q: So he was an excellent administrator, then?
A: Yes.
But how was he on the engineering side?
Well, as I say, I don’t think he got into the details, the engineering. I think
he relied on his organization. I had [Warren H.] McBryde and [Frederick
H.] Fowler and [George E.] Bergstrom —those were the presidents of the
professional engineer societies that I referred to. Knowing that we had them
and other highly qualified personnel of their choice and qualifications, I
think he felt that he had in our organization qualified personnel to perform
the engineering and the detailed design. He did not involve himself in any
such detail.
What about Somervell when you knew him earlier in the 1930s? How were
his engineering talents when you knew him in Washington?
Well, my principal contact with him then was when he was a district
engineer in the Washington District and I was on the rivers and harbors desk
as executive assistant to the chief of the Rivers and Harbors Section. I know
he was very much concerned in pushing through the various projects under
his jurisdiction. I can recall his coming in on several occasions and
contacting me, a junior, personally in connection with his efforts to try to
get additional funding for certain of the projects in his district. If he was
charged with something, he’d keep driving and driving to get the maximum
in the way of approval or authority or funding or whatever was required in
order to execute that particular operation.
General Leslie Groves wrote that he believed Somervell could have been an
excellent theater commander had he been given the opportunity. Do you
think that assessment was accurate?
I believe so. I think he was one who, when given a job or responsibility,
was keen enough to know whom to select for whatever function it was that
had to be performed. I think he, too, had a driving force that would keep
them on the ball, and I think he was also—what do you call it—forceful
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enough that he would have no compunction, for example, I’m sure, of
relieving someone who he felt was not qualified to do the job and replace
him with someone who was. So as a military commander I think he could
have served almost equally as well as he did in the type of job heading up
the Construction Division, which was a very, very vital operation for war
preparation at that time.
Q .. On Thursday, 17 July 1941, Somervell called you in and ordered you to
prepare a basic plan for what became the Pentagon. What was your first
response to his order and what were your ideas and concerns about the
project?
A:

I can recall very well being called in. I was given no written instructions.
He said, “Pat, we’re going to build a, new War Department Building and
we’re not going to build it in Washington. It’s going to be built over in
Virginia on the site of the old Washington airport, the Gravelly Point
Airport. It’s to be for 40,000 people with parking for 10,000 cars, 4 million
square feet of area-that’s at the ratio of 100 square feet per person-not
over four stories high and no elevators, solely ramps, and on Monday
morning I want a general layout and design plan and perspective and so on
for that structure. The structure is not to be air conditioned, and we want
500,000 square feet ready in six months and the whole thing ready in a
year. "
Well, that was a big order, so my staff and I had a very busy weekend
trying to visualize the construction of a new office building, probably the
largest one in the world at that time, and under the conditions and height
limitations that were set. But those were my verbal instructions; there was
nothing in writing. So we had to proceed from there.
I might say that on Monday morning he did have our layout plans, the
architectural perspectives, and the general description of this structure
conforming generally to his instructions. As I say, it was a busy weekend.
After receiving his instructions, I got Bergstrom and some of our design
personnel together and we made tentative layouts. We knew we couldn’t go
vertically as he had said it was to be a four-story structure. And not going
vertically and requiring that amount of office space meant getting a vastly
spread out area. You have to visualize that here’s a city of 40,000 people
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Pentagon construction, 30 November 1943. Northeast exposure showing part of the south
parking and access roads.

who don’t go by car from house to house but just by foot within the
structure to make contact between the various agencies that would be in this
vast building. So we finally came up with what turned out to be a group of
concentric and interconnected five-sided structures which later on was called
the Pentagon Building because of its pentagonal shape.
I was a little concerned about the Gravelly Point location that he had
designated. I did ask something about other equivalent areas over there, and
he indicated, well, he’d give consideration to them. So we looked over the
map of Washington, and I tried to figure out other suitable areas. We were
afraid of the foundation conditions at the Gravelly Point site, and as it was
right on the riverbed it was also possibly subject to flooding. At that time
I thought that the large plateau area adjacent to the Lee Mansion area and
Arlington Cemetery seemed ideally suited from the viewpoint of foundation,
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utilities, water supply, traffic to and from it, and its high location-all
making it a very desirable site.
So we laid out tentatively this new structure on that site. That weekend we
also sent a small survey party up there laying out and checking on the actual
physical terrain. And Monday morning when we submitted this plan, we
indicated that this was for a structure at that location adjacent to the
Arlington Cemetery. On Monday he got it, and I think he took it to General
[George C.] Marshall, Chief of Staff, and the next day to the Secretary of
War, and then the next day to the President. Before we knew it, why, we
were in action ready to build the Pentagon.
From then on it meant that we’d call in architect-engineers on specific
phases, such as mechanical and electrical, and also contractors in connection
with doing it on a cost-plus basis because it would be impossible to prepare
detailed plans and specifications and call for bids and so on within the time
limitations. There would have been a major delay in doing that. So it was
done, as were a number of the other defense projects, on a cost-plus,
fixed-fee basis.
Q: Do you remember who specifically came up with the pentagonal design?
A: I would say Bergstrom probably has the greatest credit for it. There were,
I think, Fowler and I and some of the others who were working with him on
different setups and layouts, such as square, octagonal, and rectangular and
so on, and finally we came up with sort of a joint expression of views and
thoughts and ideas and ended up wi th this five-sided pentagon structure.
Q: There was a great deal of dispute and disagreement over the design and
location of the Pentagon, not within your organization, but in the Congress
and public groups?
A: The instructions I had from General Somervell were secret orders, and our
investigation was also done just within our organization. However, news
leaks out, and when word got out that the War Department was going to
build a building not in the District of Columbia but over across in Virginia,
I think the real estate interests and other District interests rose up in concern
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that here the government was departing from its policy of building all of its
federal structures in the Washington area.
So there was some opposition that way. In addition, the Fine Arts
Commission had always been involved in reviewing public structures, and
they and similar agencies were concerned that here the War Department was
going to build a building that was not going to be subject to their review,
with probable changes for architectural improvement and whatnot.
At that time we were building the quartermaster depot at the present site of
the Pentagon, and that was an area that was surrounded by brickyards and
comparable industries. It was sort of semi-industrial. As far as I was
concerned, it was far from an ideal site for the Pentagon Building.
However, this agitation as to location finally got to the President, and it was
President Roosevelt who directed that we not build the building at the
Arlington Cemetery site, but that we build it at the site of the quartermaster
depot then under construction.
So we had to cancel the contracts on this partially built quartermaster depot
and redesign our layout to adapt it to this new area. I’d say we added
millions of dollars to the cost by reason of this change because the
foundation conditions were much more difficult and required piling and
increased costs on utilities, traffic arrangements, and so on, as compared to
what it would have been up at our Arlington Cemetery site.
Some of the objections that they raised on
that it might interfere with the enlargement
similar comments such as that. But I
opposition were mainly the idea of having
in the District but over in Virginia.

the Arlington Cemetery site were
of the cemetery, along with other
think the principal reasons in
the War Department building not

When we did cancel the contract and the work on the quartermaster depot
buildings, we then had to find another location for it, and I recall going
down, farther down toward the Alexandria area, and I found a very suitable
site there. So we had to relocate and redesign the quartermaster depot site
there and proceed on work from there.
Q: That depot became Cameron Station then?
A: Yes.
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US Army Forces, Far East and the Philippines
Q:

Clarence Renshaw was assigned to oversee the construction under then
Colonel Groves’ direction. What about Renshaw; how qualified was he to
do this work and how good a job did he do?

A:

Renshaw was a very conscientious person and was put in charge of the
projected construction of the Pentagon. I might add, just about this time was
about near the end of my duty in the Design and Engineering Section. In
September I received a cable from General MacArthur-he had been called
back to active duty to command the US Army Forces Far East in the
Philippines—asking if I was interested in assignment to his command as chief
engineer of this new command. After contacting Dorothy, my wife, I saw
General Somervell and said that I had decided to go.
He was quite surprised, and he said, “Now look, Pat, you’re following, if
you do that, you’re going to be going to somebody who’s reached the top
and won’t go any further, whereas you should stick with me, and I’ m on the
way to the top and I’d advise you to just carry on with me. ” But I said I
preferred to rejoin General MacArthur. I thought this was a better
opportunity to serve in case war was coming, and we all felt that was
coming, so I sent a cable accepting this appointment and prepared to get
ready to move out to the Pacific.

Q

. Could you briefly describe what the work in the War Department was like
●

during 1941? It must have been fairly hectic.
A:

I think it could be termed possibly “very hectic. ” The War Department in
peace times sort of goes along in normal fashion, and all of a sudden there’s
a great expansion of activity, and with that many new responsibilities. That
means that they probably had to call in new personnel or expand the
personnel along with an abrupt addition of duties and responsibilities. I
think that there were many problems in connection with adjustment to this
new situation, including coordination between and with some of the agencies
in the War Department. An example was with our Construction Division as
in connection with funding the locations of cantonments and industrial plants,
and problems such as that [and] also with the different service chiefs, as in
the Ordnance [Chief of Ordnance], in connection with ordnance facilities and
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so on. Our relationship with the Quartermaster General, however, was not
a problem in that connection. We were at that time actually a unit of the
Quartermaster General’s department instead of the Chief of Engineers.
Later on the responsibility for all military construction, both peace and war,
was assigned to the Corps of Engineers. Wartime construction in the
overseas theaters, even at that time, was the responsibility of the Corps of
Engineers. But in the States it was the responsibility of the Construction
Division of the Quartermaster General. I think by reason of the situation
that developed, authority and responsibility for construction throughout the
country, as far as military requirements were concerned, was later
transferred to the Corps of Engineers, where it was a good place to have it.
Q: What was Washington like during 1941?
A: I don’t have any special thoughts in connection with that. There was a great
expansion of activities, in the military particularly, but I think things were
otherwise going on almost as normal. I don’t think they were quite as
sensitive to the approach of conflict as we in the foreign theaters felt. For
instance, when I was over in the Philippines later on, I felt that the concern
in Washington was much less than what we and those in other areas that
were directly affected by the impending conflict had.
Q: Was there any organization or person that gave the Construction Division,
or you, particular difficulty during 1941?
A: No, I wouldn’t say so. Not that I recall.
Q: Were you given any special preparational instructions by the War
Department or the Chief of Engineers when you left for Manila?
A: None. None at all. Not by the Chief of Engineers; not by the War
Department.
I just had orders to proceed there. No advice. No
information. Nothing. I just had orders. And I was ordered to fly, so I
flew to the coast. At that time we had only seaplanes-the Pan American
Clipper-so you didn’t make a direct nonstop flight to the Philippines. From
the coast you’d take a flight to Hawaii and then to Midway, Wake Island,
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Guam to Manila. It would take five days by Clipper to get from San
Francisco to Manila. Actually I was delayed two further days because of
plane difficulty in Hawaii and weather difficulty in Guam.
Q:

On your way across the Pacific, you stopped at a lot of American outposts
like Hawaii and Guam. Did you sense any anticipation of trouble with the
Japanese by the military officials or naval officials you talked to?

A:

Not particularly, no. At Hawaii Colonel A.K.B. Lyman, then department
engineer, who had been over me as district engineer in Boston, had me stay
in his quarters during my stopover. In the ordinary sense of preparation for
war, you didn’t feel any sense of hysteria or concern. I think they had the
attitude, which all of us felt, that if anything was going to happen in
connection with Japan, they were going to hit the Philippines first because
Hawaii was a far distance away. I think they probably felt that the warning
would come from attack out in the Philippines rather than on their doorstep.

Q:

What did you and MacArthur discuss when you reported in October 1941?

A:

I think it was a very brief meeting. I had served with him for three years
before. [ assume that he knew what I had done. He greeted me and
indicated that we were in a condition of preparation for greatly increasing
the defenses of the Philippines, stressing that there was an urgent need for
airdrome construction for the air forces that he contemplated receiving. And
then sort of said, “Well now, Pat, just go to it. ”

Q:

So there was no discussion of plans?

A:

No, no discussion of military plans or anything. Just a cordial greeting of
welcome on my return. In accordance with policy that he had shown
previously, he said, “This is your job, now you take care of it. ” But there
were no specific directions as to how or when or why.

Q:

Was this typical of MacArthur throughout your experience with him during
the war? To just give you an order and rely upon you to carry it out without
detailed instruction?

143

Engineer Memoirs

A: I would say generally that was so. For example, it wasn’t his custom to call
in, let’s say, some Army commander and give him all the details as to how
he was going to conduct his campaign. He would prepare operating
instructions to a command for our subsequent operations. Most of our
operations subsequently involved the landing and taking over an area,
building an air site there, using that as a base for the next advance, and so
on. In each case such as that, orders were issued to the task force
commander including specific details as to the type of field, number of
hardstands, and certain other base requirements.
Q: What did you do first after you had talked to MacArthur?
A: Well, the first thing I did was to go down to organize an office. One thing
I was lucky in. I had served, as you know, with the National Power
Corporation. I had had a Filipino secretary, a man secretary, a very capable
stenographer, and so I contacted him and engaged him as my secretary, and
it was very, very helpful to have somebody to whom you could give
dictation and who could handle it rapidly. Because among the enlisted
personnel it was exceptional at that time to find someone who was a
qualified stenographer.
I, of course, contacted the staff in connection with the general situation,
particularly with G-4, General [Arnold J.] Funk, who was then also a
lieutenant colonel. Later on, after the fall of Corregidor, he was captured
and made a prisoner.
My principal problem or concern then was to advance the construction of the
airdromes that we were improving or building in the Philippines. We were
expanding the major Clark Field installation and had many other airdromes
that we were developing or improving.
One of the difficulties that we had was that as it was still peacetime and the
Philippines was a commonwealth, in order to get, for instance, land for an
airdrome site or its expansion, we had to go through the usual peacetime
procedures of contacting the land owners and making arrangements for the
right-of-way or acquisition of the property, which caused obstructive
administrative delays.

144

Hugh J. Casey

There also was a shortage of the large general contractors such as you have
in the States and a shortage of heavy construction equipment. One
possibility for such equipment was with my former Caliraya project. When
we built that large hydroelectric earth dam there was no heavy construction
equipment in the Philippines. As I previously indicated, instead of calling
US contractors to build it at greatly increased cost, we went out and
procured, for the National Power Corporation, large earth-moving
equipment. We acquired tractors and dozers and large trucks, and indicated
in our call for bids that this construction equipment would be made available
to the successful contractor, thereby permitting the various Philippine
contractors to bid. So we’d widen the area of competition, which was one
reason that we got very good bids.
That meant that the National Power Corporation had all this heavy
construction equipment, and so one of the first things I did was to arrange
to acquire for the United States Government this construction equipment,
then about to be surplus. By various and sundry means we would acquire
the materials, equipment, and whatnot in order to expedite in every way
possible the construction of these airdromes. We also were busy with the
Philippine Army phase in constructing or expanding the cantonments or
camps where the Philippine Army divisions were going to be located if, as,
and when they were mobilized.
Q . What were the conditions of the defenses of Manila Bay and Subic Bay when
you arrived in October 1941?
●

A:

Corregidor had been built as a major permanent fortification, provided with
heavy seacoast artillery and whatnot. But similar to the situation down at
Singapore, its artillery, guns, and armament and so on were pointed to an
attack from the sea. Their defenses were against a naval force coming in
from Manila Bay, and not from an operation over on Bataan. It was the
same situation in Singapore j where they were protected against a sea
offensive but not against an attack from the land.
Later on the Japs came down on the land and took Singapore in relatively
short order.
But the War Department had finally come to a decision that it was necessary
or desirable to increase the defenses out in the Pacific. Prior to that time,
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anticipating independence for the Philippines, it had been the policy to sort
of let things go. Nothing had been done in the way of improving any of the
armament or other military facilities in the Philippines. They were just on
sort of a maintenance basis. But shortly before I arrived, the decision had
been made to actually and aggressively increase the defenses.
Many troop units were organized to be sent out to us in the Pacific.
Additional armament, guns, and other equipment were on order and would
be sent out. Additional air units were scheduled to come, and that of course
meant the building of additional airfields and their improvement. The signal
facilities were also scheduled to provide radar protection and so on, and
preparations for all of this were under way at that time.
When war broke, it had not been accomplished. I think if we had had three
or four months more before the war actually broke, we’d have been in a
much better position for defense. But as it was, we were sort of in the
initial phase of defense reinforcement when the war did break.
Corregidor, I’d say, was in very good shape, as I said, other than that it was
not prepared for a land attack as compared to a sea attack. Corregidor was
well protected and equipped to withstand, let’s say, a naval approach into
Manila Bay, which had been its primary and initial purpose. With the
development of air power and the potential for bombing, an installation such
as Corregidor or other similar installations became more vulnerable. But the
tunnel structures throughout the island were very formidable and could and
did withstand much heavy aerial bombardment.
Q: Did you ever go out to look at Fort Drum?
A: Yes. I think I just went out one time and observed it mainly as an item of
interest. I didn’t think it was something that was a sensational or key
element of defense.
Q: It was sort of an oddity then?
A: Yes.
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Q: Apparently it held out very well.
A: Yes, it was a good facility, but I don’t think other than what you would
normally have in providing a defensive installation on an island.
Q: Despite the fact that the current war plan, which was called Orange 3,
specified a defensive war in the Philippines based on Bataan and the fortified
islands, very little work was actually done on the Bataan defenses prior to
the war’?
A: Well, even under the Orange Plan, I don’t think anything had been
contemplated particularly on the provision of major defenses in Bataan. Nor
at that time were we doing anything to increase the defenses on Bataan other
than airdrome construction and so on. The plan contemplated that we would
delay the advance of the Japanese to defense positions on Bataan in order to
secure Corregidor from the land. We were to conduct a normal defense
operation with what troops we had on Bataan, and for a temporary period,
because it was anticipated that it would be merely a delaying action and then
the Navy and other reinforcements from the States would be sent on over
and they’d be the real force to conduct the subsequent operations.
Q: MacArthur and George Grunert, who was the Philippine Department
commander, made quite a bit of progress improving the defenses of the
islands in 1941. How much of progress in improving the defenses in 1941
was Grunert’s effort?
A: Well, prior to MacArthur’s being recalled to active duty, it was all Grunert’s
effort, because MacArthur’s function then was only as military adviser to the
Philippine Commonwealth and to develop the training of the Philippine
Army. When MacArthur took over, it was his responsibility and that of my
office as far as airdrome construction was concerned.
Prior to that it had been under the department commander, General Grunert,
and his department engineer, Colonel Stickney. Lieutenant Colonel Mielenz
was his deputy. Colonel [Roscoe] Bonham of the Philippine Scouts was an
assistant on supply; Major (later Colonel) Wendell] Fertig, an engineer
reserve officer, was also on duty with them. Major Fertig was the
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operations chief who supervised most of the airdrome construction that was
under way at that time under the department engineer.
Q . Did you know much about Grunert?
●

A:

I had met him during my prior detail there. He’s a very pleasant person.
I had no real official dealings with him at that previous time, but he was
likable. I don’t know of anything particularly in other respects.

. Although the War Department and the Army Air Forces placed a great deal

Q.

of emphasis upon the B-17 as an important part of the defense of the
Philippines, little was actually accomplished until late 1941, due partly to the
lack of funds to build airfields but also partly to the lack of knowledge of
how to build airfields for an aircraft that large.
A:

I doubt the latter. I think the fields that were done in the Clark Field area
were adequate for B-17 operation. Not all the airdromes that were
contemplated were designed for B-17 operation. You have to keep in mind
that some fields were primarily for bombing operations; others were for
fighter aircraft. If you were building fields for the lighter fighter aircraft,
then you’re not going to take the additional time and expense and materials
to develop, let’s say, a B- 17 type field, because it would probably take twice
as long and you’d get the field only half done by the time it was needed. So
you had to reduce the standards to ensure that you could complete as much
as possible in the way of airfield development for whatever purpose it was
intended, rather than to go in for peacetime construction on every one of
these airdrome sites, which would be crazy.

Q:

On the standards of construction for a B-17 field, what were your priority
considerations? Strength of the pavement, subgrading?

A:

Well, we had numerous factors. You had to be assured of your approach
and takeoff in connection with the flight angle. You had to be assured of a
good foundation in the selection of a site, not get one that’s in an area where
you get a lot of seepage and mud but try to get an area that’s relatively well
drained and with adequate width and length. The Air Force would like to
have a field as wide as possible and as long as possible. As I say, those
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have to be tempered by your capacity to attain reasonable standards and the
effort involved in doing it.
But I think we reached reasonable standards on the length and width of
runways, approach conditions, and the type of surface. And that did not
mean going in for 18-inch concrete, but it meant using the materials that
were available, such as macadam. For example, if you have a good
foundation, adequate drainage and surface, it would withstand your
anticipated military traffic.
Q: Did the Air Force officials in the Philippines understand the difficulty of
building these airfields?
A: In general, no, although I don’t think we had too much difficulty with that
at that time. However, you talk later of the loss of MacArthur’s B- 17s on
Clark Field almost immediately after the war broke. MacArthur had issued
orders to General [then Major General, later Lieutenant General, Lewis H.]
Brereton, the Air Force commander, to remove those planes down to Del
Monte in Mindanao. If they had, they would have been safely out of
bombing range of the Japanese air forces on Formosa and would not have
been destroyed. MacArthur felt that from Mindanao they might refuel at
Clark Field and then proceed to any other bombing mission they were to
undertake.
The Air Force felt that the field down at Del Monte, Mindanao, which we
were building, was not fully completed-it did not have an officers club.
The Air Force liked to have an officers club in connection with its airfield
facility. It did not have some of the other perquisites, you know, like good
living conditions, big barracks, or special facilities for the personnel. But
for wartime operating conditions or similar, the facilities we had there were
operationally adequate. In fact, it was later so proved by those planes that
did go down.
But I believe the night before Pearl Harbor the Air Force was having some
big celebration and whatnot for personnel who were returning to the States,
and that may have been a factor in holding up their move until that was
over. I know they were going to move within the next day or so, but the
next day was too late, because that was when they were hit.
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I can recall shortly before being in General Sutherland’s office. General
Sutherland asked me what was the condition of the field down at Del Monte.
I told him they were operable but lacked certain facilities and soon, and I
recall his immediately getting on the phone, calling General or Colonel
[Brigadier General Francis M. “Ray”] Brady, Brereton’s chief of staff,
saying to him, “Goddammit, you know General MacArthur ordered those
B-17s down to Mindanao, ” some days before, and he almost indicated ‘why
the hell weren’t they down there and we want them moved. ” I guess they
planned to do it Monday, after their big party or something else, but in any
case they were on the ground when the Japanese hit.
General Brereton indicates that he was ready to take those B-17s north the
day the war broke and wanted to attack Formosa. If he did, he’d have had
to do it without fighter escort, and I hate to think of what would have
happened to them from the massive Japanese air forces on Formosa at that
time. I don’t know the details as to what happened as to such [a] request.
I think he was not granted the permission to do so, and he claims that that’s
the reason why he lost the B- 17s. He indicated that if he had been permitted
to go up and bomb Formosa, it would have been entirely different.
However, if he had conformed to orders to move his planes down at the time
MacArthur ordered him to, they would not have been lost. Furthermore, if
they had taken normal precautions, particularly as we did not yet have radar
coverage, which was contemplated and projected, and if he had kept some
fighter planes up as coverage, let’s say during the noon hour when all the
pilots were in having lunch with all the planes lined up, the Japs might not
have been able to come in and destroy everything.
If they had kept some reconnaissance or fighter planes up to provide
security, and the B- 17s could have taken off prior to the attack, then the
situation would have been different. This is not according to Brereton’s
story, but I think, insofar as I saw it, that was the situation.
Q:

What was your opinion of Brereton?

A:

Not overly favorable. I recall when he first came in. He went through the
office facilities that we had, and I think he had a swagger stick with him to
help him to sort of indicate that “I want this changed and this out, ” and so
and so, all in a very brusque manner. Later on we had this incident, the
loss of our planes. Then when we moved over to Bataan, I can picture his
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office. He was there for just a short period, but I can still see a map which
showed Australia. Thousands of miles down in the southwestern part of the
map, in the Perth area, was his projected location for his Air Force
headquarters. It sort of indicated that his plan was for moving on down, and
he was going to have his headquarters location down there. Well, that was
so far removed from our potential combat areas that I just could not
understand what it was all about.
Anyway, later on he moved out and left the Philippines, left Brigadier
General [Hal] George, General “Pursuit” George, a very fine officer, to be
in charge of the Air Force efforts. Later on Brereton was assigned, I
believe, to the India Theater, and I remember later seeing a picture in Life
magazine which showed General Brereton seated at a mahogany desk with
a pen and so on, with a subline underneath which said this was a picture of
General Brereton, the new commander of the Air Force in the India Theater.
It said that at the time this picture was taken, ‘he had more air conditioning
units than he had planes. ” I thought that little squib, to my mind, typified
some of the characteristics of Brereton, or so I sensed. Later on I heard of
the Ploesti Raid that he directed, and I do recall that there was a tragic loss
of life and planes on that raid. Now, whether or not the results
accomplished merited the losses, I don’t know, except it was one of the
operations that Brereton conducted in the European Theater. But by and
large, I thought that there were many other Air Force commanders better
than he.
Q:

Did you know Francis “Ray” Brady, who was Brereton’s deputy at that
time?

A:

I knew him just casually; I don’t recall any great detail as to the matters we
took up with him, other than my previous reference to Sutherland’s
telephone call to him.

Q:

Do you believe that your previous tour in the Philippines and your
knowledge of MacArthur and your recent experience in the Construction
Division allowed you to move more quickly and effectively when you did
become the engineer in the Philippines?
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A:

Yes, I would say so. With increased experience and increased knowledge,
one naturally should be better qualified. I was in a little embarrassing spot.
At that time I was a lieutenant colonel, even though under Somervell’s office
they were in the process of having me promoted to colonel, and in fact some
such word came to me as I was en route to the Philippines that my
promotion had gone through, but it had not. When I debarked at Manila,
I was a lieutenant colonel. Colonel Stickney, a full colonel, was Philippines
Department engineer, and here he was under me, and I was a lieutenant
colonel having to issue instructions and directions to him, which made it a
little difficult, I think, on both sides. However, he cooperated very well,
and we had an excellent mutual understanding and relationship.
One other thing which I think helped greatly was from my previous
experience in the Philippines. The National Power Corporation had on its
board of directors the director of public works, Mr. Fragante; the president
of the Manila railroad, Mr. Paez; and other prominent government officials.
So I got to know them as a result of my dealings with the National Power
Corporation. I also got to know a number of officials in the Public Works
Division, their district engineers, and so on. And later on, after the
outbreak of war, I had to make many direct contacts, for instance in taking
over the Manila railroad, which we did, and the fact that I had a good
personal relationship with Mr. Paez was very helpful in that. The fact that
I knew the director of public works and their district engineers was very
helpful in connection both with the construction and also particularly in
connection with our demolition program after activities broke out. My prior
contacts with Philippine Army headquarters, and in particular with their
Corps of Engineers, were especially helpful.

Q:

Despite the importance of defense projects in the Philippines, supplies,
equipment, spare parts, construction materials, all moved very slowly to the
islands. Was this due to distance alone or was it due to a combination with
competition from lend-lease and other high-priority defense projects?

A:

I would say it was a combination of many things. I think the administrative
procedures, the procurement, the problems on priority of transportation, and
I think the priorities of other military construction needs within the United
States-on their construction program, for example—and other matters such
as that affected it. That was one of the reasons that we resorted to the
maximum to local procurement of whatever we could get; for instance,
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lumber from the lumber mills and such things as were manufactured in the
Philippines, and procurement of all other items and equipment that we could
get there.
Q: Although MacArthur finally did request and receive from George Marshall
a higher priority for the Philippines, it came too late. Do you think that
more could have been done in Washington to aid you?
A: Well, first of all, if people in Washington knew war was coming on a certain
date, naturally much more would have been done more expeditiously. I
think that with peacetime procedures and activities, they operated in more
or less a routine way in doing things. For instance, I had had a number of
requisitions pending in Washington for equipment and materials, and so on,
particularly for our airdrome construction program. I recall maybe three or
so days before the war broke, I was so concerned about their delays that in
the clear, rather than in code, I got on the overseas telephone and even
called the Chief of Engineers’ office in Washington, and I listed a lot of the
critical items, indicated the urgency, urging them to try to push things
forward as fast as they could. That was indicative of one of my concerns
about trying to expedite delivery of critical things that had been on
requisition for some period of time.
Q: You say you called the Chief’s office. How frequently did you get into
direct communication with the headquarters in Washington?
A: That was the only time that I did by overseas telephone. MacArthur’s
headquarters and some of our staff probably were in such communication
with other War Department offices. That was the only occasion, outside of
wires and correspondence. What I was indicating was sent in the clear, and
if the Japanese were listening in, overhearing the urgency of our needs here,
they could easily get that. But I felt the need was so urgent that I was on
the phone quite some time, listing all of these problems.
Q: The arrival of the 803d Engineer Aviation Battalion and then the 809th
Engineer Aviation Battalion eased the situation somewhat, did it not?
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A: Greatly. They were the first, you might say, organized and equipped and
trained units qualified for that specific task. If we had two or three or four
more of them, it would have been very helpful, or other similar construction
units of the Corps of Engineers, of the Army engineers. At that time the
Air Force was under the Army, so the aviation engineer units were really,
you might say, also Army construction units.
Q: The only Army engineer unit you had until the arrival of these two units was
the 14th Engineers (Philippine Scouts)?
A: Part of the Philippine Division.
Q: How good a unit was that?
A: It was excellent. The whole Philippine Division was excellent. These were
Philippine troops, except for one white regiment, who had enlisted, and they
were very, very loyal. It was considered an honor to belong to the
Philippine Scouts. They routinely reenlisted, and there was a strong sense
of loyalty and patriotism. They were an excellent unit, including the
engineer regiment. It was unfortunate that just prior to the war the War
Department changed the organization of the square division to a triangular
division, and instead of the four infantry regiments of two brigades, they
changed to three regiments, and in doing it, they reduced the engineer unit
to a battalion. I strongly feel that every division needs at least a regiment,
or several battalions, of engineers in all operations. We had just the single
battalion that went with the division. Throughout our subsequent operations,
it was always necessary to supplement the divisions with additional
construction battalions or comparable-type battalions that could give them
additional engineer support capacity.
When they did break up the regiment, the Philippine Scout engineer
regiment, we did have one advantage from it, as I previously stated, and that
was that certain key personnel became surplus, whom I assigned to the
engineer units of the Philippine Army. They served as key personnel within
these various units and greatly strengthened those otherwise relatively
untrained and unequipped Philippine Army engineer units.
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What do you think of Lieutenant Colonel [later Colonel] Harry A. Skerry,
who was the commander of the 14th Engineers?
Colonel Skerry. Skerry was a dedicated, loyal officer and performed very
well commanding that regiment. Later on, of course, he became engineer
for General Wainwright’s force, and as such also performed very well. I
think he could have been a little more imaginative in anticipating certain
problems and so on, but when given an assignment and certain things to do,
he performed very diligently and effectively.
As part of his overall plan to defend the Philippines, General MacArthur
ordered a buildup of the Philippine Army to some 12 divisions. In turn, he
ordered you to develop an engineer force for his new army. Was your
advice sought on the mobilization plan?
Not particularly, except in certain
cantonment construction and facilities
units. I don’t recall any instructions
force from the Philippine Army, other

details, such as the problems of
for the arrival and training of these
specifically to develop an engineer
than the division organizations.

How long do you think it would have taken to train the engineer combat
battalions and other engineer units that would have been necessary to support
such a force?
From the Philippine Army? Oh, I’d say at least three to six months more,
because they were relatively untrained when they were called back into
active duty. There would also be a major need for engineer equipment and
transportation.
We were discussing the plans that General MacArthur had to expand the
Philippine Army. Do you believe that in the situation you faced in late 1941
that his mobilization plan was a little unrealistic?
I would say so. I’d say the basic plan was. First of all, it contemplated that
the Philippine Commonwealth would appropriate the necessary funds to
carry this program through, mainly to develop, to organize and train ten
divisions each year for six months, and then this personnel would go on
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reserve. Then they would train a new, similar increment over a ten-year
period, so that ultimately you would have a million men, less attrition losses,
that would have received some training.
But the facilities were limited, personnel were equipped just with hand arms,
there was a lack of equipment and a lack of transportation, and a lack of
funds to get equipment. The plan was to develop also a small naval force,
limited just to PT [patrol torpedo] boats, and I think they got only four or
so by the time that war broke out. The engineers had very little in the way
of equipment other than hand tools. We were also to develop a small
Philippine air force.
Q:

You were apparently aiming for a force of Philippine engineers equivalent
to approximately 20 percent of the Philippine Army, but you had barely 5
percent by December 1941. What was your view then, and what is it now,
of the proper proportion of engineer troops to all Army forces in an
operational theater?

A:

As indicated in our subsequent theater task force operations, the engineer
complement ran from 20 to 50 percent. Each operation was primarily an
operation to land, take an area, and develop it as a base including major air
facilities. In other words, the engineer mission was the primary objective
or purpose in each specific operation. I think that it would be desirable to
have a larger engineer percentage in our military establishment than we have
currently. I think that it would be very desirable to have an engineer
regiment instead of a battalion in the division. I think also that much could
be done in the organization of other engineer units.
For instance, equipment is vital, and the operation of equipment is even
more vital, and yet the organizational setup provides for but one operator for
each piece of equipment, instead of two or three. In time of need that
equipment is going to be utilized on a double- or three-shift operation, and
you are going to need more than just one qualified operator. There is also
a need for engineer maintenance units, because in time of war equipment is
operated by relatively untrained personnel, and it is operated under great
stress, often round the clock, so that maintenance needs increase. There is
a need for special units like engineer parts companies and engineer
equipment companies to have a reserve of equipment available to serve
additional requirements on special situation.
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Q

. When MacArthur became commander of US Army Forces of the Far East
●

in July 1941, he left the staff of the Philippine Department as a separate
headquarters. We have talked about the problem you had supervising
Colonel Stickney. What other problems were inherent in such a dual staff
structure?
A:

I really didn’t have any problem with Colonel Stickney, other than it was
sort of a little embarrassing situation. I think that our relations worked out
quite well. I don’t know of any major difficulties that we had. I think it
functioned relatively smoothly. I think it would have been better if we had
the staff headquarters of the Engineer Department as part of our command
structure. But the way we worked, with direct communication rather than
through command channels, it still worked out very well.

Q .. On 26 November 1941, the War Department notified MacArthur that
US-Japanese relations were deteriorating and that troops should be alerted
to meet any surprise attack. What actions did you take in response to this
information?
A:

Q

I think those instructions were issued to the commands, in secret to the
senior commanders. I don’t recall when they mobilized the Philippine Army
divisions, but I know that possibly a month before we had called into active
duty the engineer units of the Philippine Army divisions because there was
a prior need for them in connection with developing the cantonments and
camps where the troops were going to be received and set up for training.

. As an important member of MacArthur’s staff, how much did you really
●

know about the worsening relationships with Japan?
A:

Not as much, I think, as I could have received, because much of it was top
secret, such as the extent of the worsening relations with Japan and
instructions from the War Department-they didn’t make copies of that and
distribute them literally to the staff. We just sort of knew that a critical
situation was developing.
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Q: Do you think that there may have been a little too much security
consciousness in MacArthur’s headquarters?
A: Possibly.
Q: How much do you think MacArthur knew about the Japanese intentions or
his estimate of the situation?
A: Well, he sensed that war was pending, and the fact that we were stressing
defensive preparations was indicative of that, and the instructions from the
War Department supplemented or confirmed, probably, what his views,
original views, were.
Q: How well did MacArthur get along with Admiral Thomas C. Hart and the
naval officials in the Philippines?
A: I think relations probably could have been closer. I think MacArthur felt,
as when he was later Supreme Commander where he had the Navy also
under his command, that he would have preferred that rather than to have
Admiral Hart and his naval force operating as a separate command. It
meant that there were sort of requests made from one to the other, rather
than instructions. So in other words, MacArthur did not have control of the
small naval force that we had out there. It was all directly under Admiral
Hart. I also think they could have and would have been used more
effectively under General MacArthur.
Q: Do you recall how and when you were notified of the Japanese attack on
Pearl Harbor?
A: I recall very well. I was asleep in my quarters at Military Plaza, and early
in the morning on Sunday, December 8th our time, I was awakened by
Spencer Akin [then Brigadier General, later Major General, Spencer B.], the
Signal Officer, who shook me and wakened me and said, “Pat, get up. The
Japs have attacked Pearl Harbor. ”
Now, Spencer Akin was one who had a soft voice, but under stress, when
he was really under stress, as he talked, his words would come out in sort
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of a hoarse dramatic whisper, as though it were a whisper. Anyway, he was
shaking me and telling me this, and I got up sort of surprised, and I said,
“Well Spencer, why are you whispering? Don’t the Japs already know it?”
Whereupon he sort of shook his head. But anyway, that was how I was
advised. So I got up General Sutherland, our chief of staff, who also lived
in our quarters. We all got up. I know he took time to shave, Sutherland
did, and we all then proceeded down to MacArthur’s headquarters at 1 Cane
Victoria. Naturally we were extremely busy from then on.
Q: What was MacArthur’s first staff meeting like?
A: I don’t actually recall that he called a staff meeting. I think we were all
going about it in our own individual areas of responsibilities.
Q: Do you recall what his initial reaction was, or his attitude?
A: No. I think it was sort of an analysis of the situation. I don’t know what
specific direct action he took, either in communication with Washington or
other headquarters. I know he furthered the advice and information to the
major commands, to the Air Force headquarters, to naval headquarters. The
Navy had gotten separate instructions through their channels. But I think
those communications were going on between the senior commanders and
our headquarters.
As I said, I don’t think it was one of hysteria or anything like that. It was
one of surprise to all of us that the Japanese had chosen to attack Pearl
Harbor rather than the Philippines because we thought we were going to be
number one—as I think they also thought in Hawaii.
Q: Do you think that had the Far East Air Force survived the early air attacks
at Clark, Nichols, and Iba fields, it would have changed the situation for the
Philippines in the long run?
A: It would have, though possibly not in the long run. I think if there had not
been a Pearl Harbor with its destruction of the Navy, it would have changed
it in the long run. But survival of our aircraft would have materially assisted
our situation in the Philippines.
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For instance, if we’d had those B- 17s, they could have been used to oppose
the Japanese landings two days later at Vigan on the northwest coast and also
at Aparri on the eastern north tip of Luzon. As a result, when the Japanese
did attack, we had no airplanes to use against them. Unfortunately, Admiral
Thomas Hart, I guess having lost our principal Navy force there in Pearl
Harbor, was not taking his limited naval force and opposing those landing
forces. So the Japanese had unopposed landings when they did land at
Vigan and Aparri.
Q:

MacArthur’s strategy, which was adopted when the war began, was to go as
far forward as possible and then withdraw rather slowly in front of the
Japanese and keep them as far back as possible from the defense position,
which was going to be Bataan. How did this alter the engineer plans for
fighting the war?
His original concept and hope was that if the Philippine Army developed a
large enough force, they could oppose the Japanese at the beaches. Well,
that was absolutely impracticable and impossible at this time because any
real capable landing force could make a successful landing against the
limited forces which we had. I think that was recognized after they did
make the landings—that our principal objective was to delay the advance of
any of these Japanese elements and withdraw ultimately to a defensive
position on Bataan, such as had been contemplated under the original
so-called Orange Plan.
Was MacArthur at all surprised at the speed with which the Japanese made
their initial landings on Luzon?
I don’t think overly so. I do recall, though, that very early on the day of the
landing I got word that the Japanese had landed up at Vigan. I proceeded
i m mediate] y down to headquarters. I got my Filipino secretary and I
dictated an estimate of the situation and a decision and then formulated a
number of telegrams to complement them. I believe this was the first, and
as far as I know the only, formal “estimate of the situation” and
recommended “decision” in our Philippine operations.
This was in advance of any action by G-3, G-4, the operational division of
chief of staff [then called War Plans Division and later redesignated
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Operations Division (OPD)], or anybody else. I recommended, one, that we
not send any of our forces up to oppose that landing force as they could be
cut off by subsequent landings southward, trapping them between the coast
and the mountains; [two], that we take a defensive position up on the
Lingayen Gulf coastal area and the mountain passes eastward, and [three],
that we issue instructions to the Bureau of Public Works to their district
engineers and also to the Philippine military district commanders to destroy
the bridges and ferries between these landing areas and our suggested
northern defense line.
I had wires prepared to send to the district commanders of the military
districts and to the Bureau of Public Works. I had previously issued
instructions to commandeer the explosives from the mining companies,
particularly up in the Baguio area and other areas of the Philippines.
I had just about finished that when General Sutherland came in. I showed
it to him. While I was showing it to him and discussing it, General
MacArthur arrived, asked what we were doing. Sutherland said, “Pat has
this. ” MacArthur read through it and without change put his approval on it
with his standard “Okay, Mac. ” And we issued those instructions. I still
have that document.
You might say that the chief engineer made the first “estimate of the
situation” as to action to be taken after the first Japanese landing. That
decision was accepted and the wires were sent out, all of which really should
have been the function of G-3 with G-4 and others, including the chief of
Staff.
The nature of MacArthur’s strategy placed a great deal of reliance upon the
engineers and the plan that you developed that day, especially for the
destruction of major bridges, railroad bridges, road bridges. How did you
go about collecting up the civilians that you eventually got and were named
“Casey’s Dynamiters”?
I first contacted the mining companies. I knew the mining engineers were
a good type of personnel, let’s say, for demolition missions particularly.
Many of them came voluntarily into my office. I would question them. One
might say he was a superintendent or a foreman or such-and-such. I said,
“Right, you’re a captain, you’re a lieutenant, you’re a sergeant. ” I
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commissioned them directly and personally, subject to later approval and
confirmation-of course not standard military procedure.
I had indicated previously to the Philippine Department to commandeer all
available explosives including the explosives the Bureau of Public Works
had. We also had told the military district commanders and others
throughout the Philippines to get these explosives and demolition supplies
from the different mining companies.
I organized then these demolition units either to go with other military units
or to be sent off on specific missions. For instance, I sent one up to destroy
a most important pier installation at Masinloc up in the northwest. I sent the
others with the forward forces, North Luzon and South Luzon forces, that
were covering the withdrawal. The engineer units that were with the
Philippine Army divisions were also given the mission of destroying the
bridges as we withdrew from the successive positions. They were furnished
explosives and technical assistance from the so-called” Casey’s Dynamiters. ”
Q:

Apparently one of your most important helpers was a Mr. W. L.
.
McCandlish?

A:

He was a very, very, fine and able individual. He was a representative of
the Hercules Powder Company. I think he voluntarily came in to lend his
services. I set him up as sort of my principal explosive engineer and had a
number of these demolition parties operating with and under him. I sent him
off on specific missions, some to supplement the North Luzon Force, which
was withdrawing from the Lingayen area, and with other demolition groups
that were sent down to supplement the South Luzon Force that was
withdrawing north from their positions.

Q:

What was your relationship with Colonel Harry Skerry, who was
Wainwright’s engineer, and Lieutenant Colonel ‘William C. Chenoweth,
who was General Parker’s engineer?

A:

I fortunately was in the position where I could issue instructions and
directives to them directly, rather than having to go through our
headquarters, General [Jonathan] Wainwright’s headquarters, and then from
him to his engineer command. So we were in constant telephonic
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communication in connection with their problems and their needs, giving
instructions connected with supplies, and giving specific instructions in
connection with certain demolitions. That embraced, for example, the South
Luzon Force in connection with extensive destruction of railroad bridges and
other bridges on the line of withdrawal of their force north and the North
Luzon Force with respect to specific major bridge structures in their area of
withdrawal.
Q: How much more effective would the defense have been, especially those
defensive actions conducted by the North Luzon Force in the Central Plains,
had adequate supplies of antitank and antipersonnel mines been available?
A: They would have been very, very helpful. In that connection, it was the
responsibility of the Ordnance Department to provide antitank mines. They
had virtually none. Knowing that they were important, I personally designed
a so-called antitank mine. We were able, through a small factory in Manila,
to build a vast number of small wooden boxes. We were also able to
procure small electric storage batteries and contacts. So I designed what we
called a ‘Casey Coffin, ” a small box in which we had sticks of dynamite
and electric caps. We put the contacts on the under side of the cover of this
box with the dynamite, electrolyte batteries, and caps inside. We had the
contacts so designed that a man could step on the cover without activating
the caps. If two men stepped on it, or a tank, the cover would give way and
it would detonate. So we made thousands of them and furnished them to the
different commands. We set up these antitank mines on the principal
approach routes and later in front of our defense lines on Bataan.
In connection with what we were saying about the antitank mines, the
Ordnance was also supposed to provide grenades. There was a terrible
shortage of grenades. So I figured we had to do something about that. So
I designed what we called a “Casey Cookie. ” All it consisted of was a stick
of bamboo, and inside of it we had dynamite, possibly nails, broken glass,
and whatnot, and a detonating cap, sometimes percussion and some with
time fuse, and a handle whereby you could swing it, similar to a hand
grenade. They worked rather effectively, particularly during the defensive
stages on Bataan.
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Q: When the Japanese landed at Lingayen Gulf on 22 December, any hope that
MacArthur had of holding disappeared and he ordered the withdrawal to
Bataan, as envisioned by war plan Orange 3. The engineers in the North
Luzon Force then became critical to allowing the South Luzon Force time
to pull back across the Pampanga River.
A: Yes. Incident to that, I had Captain or Major (later Colonel) Manzano of
the Philippine Scouts, who knew the Philippines very well. I sent him
forward in connection with the preparation of successive defense positions
on the withdrawal of the North Luzon Force. I had him recruit large
numbers of Filipino civilians and lay out the successive defensive positions.
That didn’t mean digging extensive trenches and whatnot. We did endeavor,
however, to prepare certain places for potential machine gun locations, other
areas where they could get a good field of fire in front of these successive
defensive lines.
As to our Philippine engineer units, we didn’t have the Philippine Scout
division up there, just the Philippine Army. So the Philippine engineer units
were the ones that were primarily charged with demolition of bridges as their
divisions withdrew from each successive defensive position, blowing up
bridges and doing everything they could to delay the enemy. We also had
issued instructions to the military district commanders and the Bureau of
Public Works prior to that not only to evacuate all critical
materials-explosives and whatnot—but also to destroy fuel and any other
facilities that were of use to the enemy.
Q: What were the days of December 1941 like? What were your general
impressions of that time?
A: Well, I knew the engineer mission was most important. I think we were the
most effective force in connection with the delay of the advance of the
enemy. I was continuously busy on the phone, with wires and conferences,
getting instructions out to demolition units, groups, and preparing the major
demolition units. In the meantime, we were recruiting additional personnel
where we could. We were commissioning and trying to arm these newly
It was impossible to go through normal
commissioned civilians.
administrative procedures in connection with getting their commissions. We
threw the book aside and did what we felt was vital.
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Q .. What was MacArthur’s general attitude during December? Was he hopeful
that reinforcements would arrive, or did he pretty well know that the
situation was going to be pretty much fought out with what he had?
A:

Well, he was hopeful. We all were. However, I think realistically, we sort
of felt that with the loss of the Navy at Pearl Harbor it was going to be
difficult if not impossible to bring in any major reinforcements. We only
felt we could merely hold, hold, hold–and that the longer time we could
hold, the more chance there was of possible reinforcements.

Q:

Colonel Wendell Fertig put a great deal of effort into building airfields on
Bataan in anticipation of reinforcements from the United States. Was that
a realistic assessment or was it sort of a morale builder type of operation?

A:

I think it was a combination of both. We did feel, for instance, that even
though reinforcement ground units—combat units—might have difficulty
getting into the Philippines, we did feel that it was possible for air units to
come up by way of Mindanao and then from there on up to Bataan. We felt
that our Air Force complement could certainly be reinforced, even if they
couldn’t get the ground units in. And in anticipation of that, we had a very
active program of building these additional airdromes. I might say we had
to do it with large numbers of manpower and hand tools, because not only
was equipment in short supply but fuel also was limited, and we often
measured any construction job by how many gallons or barrels of fuel were
going to be required from our limited stocks.

Q:

What was the attitude or response of the Philippine government to the
situation?

A:

By and large, they were very cooperative. As I say, I had a good
relationship with Mr. Paez and his Manila Railroad Company. We
commandeered the railroad and its facilities. I sent an engineer officer over
to his headquarters as my representative, who had practically full authority
under my directives as to what we were going to do to destroy railroad
bridges, destroy rail equipment, that we could not get back into our own
area. As I say, we had full cooperation. Also, I had full cooperation from
the Bureau of Public Works, having known the personnel previously.
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Q: The demolition of the Calumpit Bridge was essential to the entire campaign.
How closely did you monitor that demolition?
A: I kept in touch with it right to the end. I was in headquarters at Manila. In
fact, I was the last one to leave. On the night of December 31st to January
1st, I was on the phone almost continuously with demolition parties as they
contacted me. I was also in close touch with Colonel Skerry and telling him
that we just had to hold that Calumpit Bridge first of all as long as possible
and at least until 6 A.M. the next day in time to permit the passage of some
of our demolition units that I still had down south of there.
The South Luzon Force had already cleared through Manila to join with the
North Luzon Force. There was nothing in Manila in the way of combat
forces between the advancing Japanese and our headquarters there. The rest
of the staff had already left that afternoon for Corregidor, leaving me alone.
Among other demolition parties, Lieutenant [Thomas] Delamore with his
platoon of the 803d Engineer Aviation Company [Battalion] and his vitally
important equipment came in to me that night, and I ordered him to rush on
north with their equipment prior to the destruction of the bridges on his
escape route.
I had also previously sent Colonel Manzano and his demolition units to
destroy the bridges between Calumpit and Manila. I kept in close touch with
him on that mission. I said we wanted to be sure we cleared all elements of
the South Luzon and later Delamore’s force before he blew those bridges.
Then finally, when Wainwright felt that after the junction thereof the South
Luzon Force and when the advance of the north Japanese force was so close,
they finally decided they had to blow this strategically important Calumpit
Bridge. That was about 4 A.M. that Sunday. That was a very vital bridge
over the wide Pampanga River. We had it very carefully prepared by our
demolition group. It was successfully blown up and in fact had not been
repaired even several years later, after we got back to the Philippines.
Q: What was your estimate of the time you could hold off the Japanese in the
defensive positions that you had been able to prepare?
A: All we could do was hope we could hold them off as long as possible. I
don’t think there was any real estimated definite time schedule. It was just
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a matter of dealing with and holding them off as long as possible, generally
with poorly trained, under-equipped troops against a well-equipped and
experienced enemy force.
In the interim, we prepared a forward defense position on Bataan, and I
think that under the pressure of time and limited resources, we had it very
well done. We gathered up all the barbed wire that was possible. We had
taken every bit of barbed wire that was in Manila and moved it over to
Bataan. We also salvaged barb wire from fences on Bataan and so on.
We had also, really by a super-human effort, gotten one of the very heavy
8-inch guns recently sent over from the States for installation on Corregidor.
We moved that over poor and heavily congested roads and under extremely
difficult conditions and emplaced it behind the forward defense position, so
that it could cover the Olongapo sea approaches as well as the main highway
crossing Bataan in front of this defensive position.
That would control the lateral movement of the Japanese after they advanced
to Bataan. I just hated to abandon it later when we got the order to
withdraw from our forward defense position to the so-called reserve position.
I opposed that most strongly; in fact, to such an extent that when we
received orders that we’d have three days, I think, in which to withdraw
from the forward position to the defense position, I even prepared an
“estimate of the situation” indicating the factors why we should try to hold
this forward position. In sending it to General MacArthur and the chief of
staff, I said, ‘any decision having been made should not be questioned; but
I question the estimate of the situation upon which this decision was based. ”
I actually don’t think there was then a really adequate estimate of the
situation.
General Sutherland had shortly before made one of his very infrequent trips
over to Bataan and had conferred with the force commanders. I think based
possibly on trouble that General Wainwright had had with the Philippine
Division on the left flank-they had been broken through—I think he decided
that we should withdraw to the reserve position embracing a smaller overall
area.
But in that time we could not displace, for instance, this heavy gun and its
fixed emplacement. We’d lose all of the barbed wire, the defensive
installations, the excellent field of vision that we had over the front, the
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wonderfully fine artillery cover of the approach roads. In any case, no
attention was paid to my recommended revised “estimate of the situation, ”
and we withdrew to the reserve position. There was a terrible deficiency of
knowledge among the Philippine units, and even among other units, where
I think they failed to understand the principles of defensive installations, such
as cross-fire protection for the fronts of adjacent units, the location of units,
the siting of machine guns, and other related matters.
One thing that I strongly criticized, both on our forward position and on the
reserve position, was the tendency for the commanders to place all of their
troops in line, in position, on these forward defensive lines. I put in several
memoranda and recommendations that they reduce their strength on forward
lines and provide for stronger reserves, pointing out that any enemy force
by concentration can penetrate almost any portion of a defensive line and
outflank and cut off the adjacent lines, so it was essential to have reserve
forces to meet them wherever there was a breakthrough (Appendix F.)
The Philippine Division was largely used as such a central reserve force.
I did recommend that both the North Luzon Force, which had the left flank,
and the South Luzon Force, which had the right flank, supplement their
defensive displacements with reserves that they lacked.
Q: So you think that Sutherland’s decision to withdraw was certainly hasty?
A: That was my personal reaction.
Q: That decision to withdraw was made by MacArthur, though?
A: Yes.
Q: But you think in this case it was based on inadequate information?
A: Yes. You see, I was on Bataan all the time. I’d make trips over to
Corregidor at night. We would review the situation there. I also was
covering the front at all times-I and my staff assistants. I had Major
William Gay. He would daily cover one portion of the line. I had
Lieutenant [Thomas] Delamore to cover another section. I had Major
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Manzano and Major [Alfred] Kircher, all very able and dedicated officers,
also on my staff on Bataan.
From my office I made or had almost daily field inspections of both the
fronts and the flanks. I was continuously putting in recommendations and
suggested changes in the defense setup. I might say that later on—this was
after I heard that I with General MacArthur and selected members of his
staff were going to be ordered to Australia—I decided to cover, together
with Major Gay, on foot, the entire front starting on the east coast over to
the west. (See Appendix G.)
During that three-day trip I went into all the forward outpost positions, the
machine gun positions, the front and support lines, and directed many
changes here and there. Upon my return I put in a long report pointing out
a number of deficiencies that existed. It was obvious that many unit
commanders had not inspected their respective positions or, if so, lacked the
knowledge for their improvement.
Later on I know that General
Wainwright, when he took over command, disseminated these comments and
directed appropriate changes to the forces there. In fact, that report is
published in full as an annex in one of our volumes on engineer operations
in the Southwest Pacific.
Q: Do you think that possibly MacArthur’s staff was not as connected to the
situation on the front as it should have been had it been on Bataan?
A: I felt that MacArthur’s staff on Corregidor should have had more contact
with the situation on Bataan. I have always stressed personal reconnaissance
and the importance of commanders personally checking on the situation
within their respective jurisdictions. I might add that General MacArthur
had not been out to see any of the units during the withdrawal phase on
Luzon. He also had not come over to Bataan.
I remember finally writing a handwritten message to him stressing and
urging that he make a personal appearance over in Bataan to see the troops
and to be seen by the troops. I indicated that if and when hostilities were
over and it was found that he had never been there—I didn‘t use these exact
words, but that was the intent—that it would be unfortunate. I said,
“However, recognizing that you may feel that you should be at central
headquarters continuously and it therefore is not possible to come, I
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recommend that you issue a statement to the command such as the
following. ” Then I forcibly outlined that we must hold—pointing out the
need of holding on. I said, “Reinforcements are on the way. ” We didn’t
know that they actually were, but it was necessary to get that thought across
to our units. I indicated that the whole world was looking to us, and so on,
stressing the urgent need to hold on.
The very next day General MacArthur came over for his first and only
inspection of the Bataan front. Not only did he come over, but he also
issued a statement somewhat in line with what I had indicated. In fact, later
on he was criticized for issuing the statement to the troops that
“reinforcements were on the way, ” as I had used in my draft. It was more
with the objective of stimulating morale.
Q: After the Japanese air forces had destroyed the American air forces, or
largely destroyed them, do you think they really used their aerial dominance
as well as they could have to prevent the movement of the American forces
in the Philippines?
A: I think relatively so. After our withdrawal from Manila they possibly could
have inflicted greater damage on our forces by concentrating, you might say,
on the destruction of our personnel rather than other facilities. But I know
that we were surprised at their accuracy and their ability. They’d come over
in formation, let’s say at 20,000 feet elevation. We’d see our anti-aircraft
shooting at them. But maybe we could only get to 17,000 feet, or several
thousand feet below them. So they came over in perfect formation and
would hit their target rather precisely and do it, I thought, extremely well
on the airfields. They specialized in destruction of the airfields as well as
Corregidor, our Navy base, and other installations.
In Manila we had the Pandacan oil installation, a major concentration of the
four principal oil companies. We had a massive concentration of oil storage
tanks there. They came in and bombed Manila but did not drop one bomb
on or near that installation. They had hoped that when they took Manila
they could take possession of all this critically needed oil, still in storage,
and therefore they did not want to destroy it.
Well, I fooled them on that. During the week from Christmas to New
Year’s we concentrated on the movement of all available oil supplies from
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Manila to Bataan. This was also during a critical period, because
MacArthur’s headquarters had pulled out on Christmas Eve, and he had
declared Manila an open city. I had been up on one of the North Luzon
defensive lines, and when I came back that evening I found that General
MacArthur and his headquarters had suddenly moved over to Corregidor.
For the next week Manila was an open city. We had no defenses, no
anti-aircraft or anything else combatwise in Manila during that critical
period. It was vitally important to move all possible equipment, supplies,
and petroleum to Bataan. We commandeered barges, water transportation,
and trucks in addition to the railroad for such movement.
The Transportation Department was giving priority to “bows and arrows and
groceries” —in other words, ammunition and food and so on. So the
engineers had to scrape up our own transportation. And our supply man,
[Roscoe] Bonham, did an outstanding job in getting our engineer supplies
and equipment over there. We also tried to get as much fuel and lubricants
also on barges, trucks, and rail. But anticipating our final withdrawal, I had
prepared the Pandacan oil installation for destruction. I commissioned a Mr.
Ramey, who was with Socony-Vacuum, made him a lieutenant and gave him
a large demolition detail. We then prepared demolition charges on all the
tanks and installations there at Pandacan.
At 6:00 P.M. New Year’s Eve, after all of our forces had pulled out as
well, after our and other headquarters had all pulled out, I had Ramey and
our demolition group blow up that installation and destroy all the tanks and
their remaining storage. We also fired automatic weapons into the lubricants
that we had not been able to evacuate. We destroyed it all and prevented it
from getting into Japanese hands. The Japanese had been very particular in
their bombing that they would avoid that while hitting other targets in the
area. They had, prior to the outbreak of war, been embargoed from their
oil supplies, so that oil was to them most vital.
Q: Going back to the Japanese again, what were your estimates of the Japanese
military capabilities from the fighting that had taken place up to the time you
withdrew to Bataan?
A: It probably wasn’t a fair indication of what it was. You have to keep in
mind that our Philippine troops were comparative y untrained. They were
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ill-equipped, with no artillery, transportation, short of automatic weapons
and whatnot. It was almost a situation where when the Japanese appeared
and approached and these troops were under heavy fire, the first thing they
thought of, instead of holding on, was to withdraw to another rear position.
The principal deterrent to the Japanese advance would be our engineer units
blowing up the bridges and their approaches. But as indicated later in our
operations in New Guinea, the Japanese proved themselves as an excellent
fighting force. They thought that capture was the worst disgrace that could
occur; death was preferable. Sometimes, even though their situation was
impossible, they would still hold on, creaiting heavy casualties compared to
the losses incurred by their final group that was left. They resisted to the
bitter end. They were an excellent fighting force. There was no comparison
between them and the untrained Filipino. One strong force that we had was
the division made up of the Philippine Scouts. They performed well.
Did the Japanese deftness in jungle fighting surprise you?
We knew that they were excellent at it. We sort of felt that with their
experience in China and having been a fighting machine, having been well
trained and equipped, we expected that they would be.
They were also ready to exist on short rations. They weren’t accustomed,
the way the American soldier is, to special food and all the perquisites we
give our troops. Our troops basically, in peacetime, are, or at least were,
not prepared for circumstances under which they fight and live under jungle
conditions.
How much longer do you think the forces could have held out on Bataan had
they not withdrawn from that front line to the reserve position, as you
mentioned before?
Well, no one knows. I just felt the forward position was much better. You
always have the ultimate opportunity to withdraw to a reserve position. But
I think our forces would have been more effective and our defense potential
greater in that forward position than it was in the so-called reserve position.
We had excellent observation for artillery coverage, control over the lateral
Olongapo Road, relatively improved defense positions with barbed wire
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protection, as well as a fine lateral road to the rear for movement between
the separate North and South Luzon forces.
How much did MacArthur’s initial decision to hold away from Bataan cause
a dispersion of engineer supplies and a lack of proper preparation of
defenses in Bataan?
How do you mean, hold farther away?
Rather than retreat immediately to the Bataan peninsula like the war plan
originally envisioned, but to send his forces out, like the North Luzon/South
Luzon forces.
Well, I think that was a reasonable and proper thing to do based on the time
schedule that we had. I don ‘t think the Orange Plan or any other plan
contemplated that as soon as war broke we’d immediately move over to
Bataan with all of our forces without giving resistance, because to let an
enemy force come down without resistance, they’d have no casualties, they’d
have full equipment and ammunition and defense would probably be more
difficult.
What do you think prompted MacArthur to sort of sequester himself in
Corregidor?
Well, that was his principal headquarters. He had excellent radio
communication facilities. The staff was well protected; they were in the
tunnels. I think it was the logical headquarters for the command. However,
I think that representatives of the staff and so on that were involved should
have made more inspections and contacts with the situation on Bataan, rather
than being an independent sort of island apart.
How did MacArthur take the reverses of that fighting and the almost certain
defeat of his forces? Did this have an adverse effect on him or was his
morale relatively good throughout the fighting?
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A: Well, I think his whole inner nature made him capable of withstanding that.
I guess any commander would sort of resent it and be disappointed. But the
answer was inevitable. I feel there was just no possibility at all of the
Bataan-Corregidor force holding out forever.
Rations were short; we were on half-rations on Bataan. We had a light
breakfast, a light supper, but no lunch. And our ammunition supplies and
other supplies were dwindling. We had an outbreak of malaria. We had no
quinine nor atabrine, and the troops were getting weakened with hunger and
disease.
My headquarters was very busy with continuous inspection of defense
installations and making suggested changes. We were also being subjected
to air raids and some enemy action, although then relatively light up at the
front. The only principal action, I think, was one where the Japanese made
a landing on the coast behind our left front. There was a threat of cutting
off the west coast road forward, and the reserve commander utilized any
forces around that area, including our 803d Engineer Aviation Company.
They were thrown into this combat to push out the Japanese who’d made that
landing. They were not especially trained for combat and they incurred
rather heavy losses, so much so that it almost destroyed the effectiveness of
that unit. As a matter of fact, I did make a protest about their use for that
purpose because there was a critical need for our engineers and their
equipment. To use them, rather than some other infantry elements in the
reserve force, to push out this enemy force that made the landing I think was
sort of a waste of critical manpower. In fact, after that operation we moved
the remainder of the company over to Corregidor to reinforce the engineer
troops there while being rehabilitated.
One of the things, though, that we did was when the Japanese made the
landing on the coast and took shelter in some caves in the coastal ridge.
One measure that we used was to get a case of dynamite, lower it to where
the cave was, explode it and hit them that way. I also got some small boats
and got some sheet iron that had been used for water tanks, and used that as
temporary armament on these boats so they could approach and fire on the
enemy elements sheltered in the coastal ridge areas. They were relatively
effective. Later on, however, a couple of them were bombed by Japanese
aircraft.
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Could you tell me anything about the exploits of your little engineer launch,
the Nighthawk?

No, I have nothing special, I think, to report about that.
I was wondering if there was something unusual. Apparently you did do a
few things with that little launch.
I believe that was one that I used to move from Manila over to Corregidor.
As I said previously, I got out in the early morning of January lst. I was the
last one to leave Manila. When I left, there was no one there other than one
constabulary soldier. He took over our headquarters. MacArthur’s own
office was left intact. We had not cleared out anything, except we cleared
out all the papers, files and so on, and destroyed those. But his headquarters
office was left there intact. He sort of felt the Japanese commander would
do with that headquarters what we would have done if we had come into
their Japanese headquarters.
Could you give me some of your opinions of some people who were there
with you? Richard Sutherland?
Well, as I said previously, I indicated my difference of views in connection
with his decision about withdrawing from the forward position to the reserve
position. I felt that he, as well as others of the staff, could have and should
have made more frequent personal reconnaissance inspections of the
situation. But he was a decisive staff officer and a good transmittal officer
of General MacArthur’s instructions or requirements.
How about General Willoughby?
Charles was our G-2 man. I think he was a well-trained, very capable
intelligence officer. In the early phase of the war he had limited facilities
to get intelligence information about the Japanese because that was mainly
something that we’d have to get from outside intelligence sources, which
might be in the War Department. Later on when we were in Australia and
New Guinea, there we had better capability of getting intelligence on the
enemy situation. There he did very ably.
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Q: How about Colonel Stickney?
A: Colonel Stickney was a bit older. I think he was almost ready for retirement
when the war broke. But as Philippine Department engineer, I think he was
better qualified, say, for the peacetime functions of the department rather
than the more active incidents and so on that would occur under combat
conditions. But he and I got along very well. He cooperated excellently.
Q: Roscoe Bonham?
A: Bonham, Stickney’s supply officer, did an outstanding job, particularly after
the outbreak of war in connection with requisitioning of vital supplies. I
gave him practically carte blanche authority to go out and requisition
engineer equipment, supplies, explosives, whatnot that we needed. He did
a very fine job on that. He remained in Manila the way I did after our
department headquarters had moved to Corregidor on Christmas Eve. I was
in constant communication with him on that mission, and he did an excellent
job in commandeering barges, transportation, trucks, whatnot, and moving
the maximum amount of engineer equipment, supplies, wire, explosives,
small generating units, and so on over to Bataan, all under frequent enemy
air raids on our defenseless open city.
Q: How about Wendell Fertig?
A: Fertig was a very able engineer and a good field engineer, too, in handling
field operations. Indicative of what I thought of him was, later on after we
were ordered to move to Australia to this new command, when I got down
to Mindanao, we were detained there for three days. We were supposed to
get out that night, but they had problems with getting aircraft to take us from
Mindanao to Australia.
During that period, while the rest of our group remained at Del Monte,
Brigadier General [Harold] ‘Hal” George, the Air Force commander, and
I made several reconnaissances-the first day down to the southeast toward
Davao, then held by the Japanese; to the northeast; the next day to the
northwest. We picked out potential airdrome sites. We had ambitious Plans
as to what we wanted to do to prepare for hoped-for reinforcements from the
south.
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Knowing that their construction was going to be a critical operation, I
prepared a wire from MacArthur to Wainwright ordering Fertig to be
transferred from Bataan down to Mindanao, to put him in charge of the
projected air construction operations there because I thought he was the best
one qualified. That was a measure of the confidence I had in him.
He did go down there, and later on he felt he was there working for me.
When the general-was it [Brigadier General William F.] Sharp? -issued
orders that his Mindanao command was to surrender, Fertig decided he was
working for me and General Sharp’s order didn’t apply to him. So he went
off to the hills with some of his force, and recruited many Filipinos, and set
up the Fertig guerrilla force. He was very effective as such in Mindanao
throughout the rest of the war.
Q:

How about William Chenoweth?

A:

Chenoweth, although a relatively junior officer, performed outstandingly as
the corps engineer with the South Luzon Force. He met every emergency
and crisis. He was most effective. We had a number of civilian personnel
plus those whom I had commissioned for our demolition parties and whatnot.
Our demolition phase was generally over when we moved to Bataan. So we
gave Chenoweth a number of these men, and they organized a separate
battalion made up of these civilian engineers and those I had commissioned.
We supplemented them with a few engineer officers. They then gathered up
a number of Philippine civilians, the laborers over there on Bataan, and he
organized them into two battalions. They were very effective in aiding in
the defense construction and other work there in his area. It was relatively
well done and well handled.

Q:

How about Lieutenant General Jonathan M. Wainwright, who commanded
North Luzon Force and then I Philippine Corps?

A:

I felt that General Wainwright could have done a little more than he did. He
was a cavalry officer, an ex-cavalry officer, and I think he thought in terms
of cavalry charges and whatnot. Insofar as his defensive position on Luzon
was concerned, I thought it was not as well done as it was in the South
Luzon Force, II Corps sector.
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I had hoped that he would take a more personal interest in examining his
position. I don’t think he covered it adequately. I know when I covered it
I found that a lot of the commanders of all ranks, who should have been up
to reconnoiter and observe their defense arrangement, should have been there
and made corrections which had not been done. As to later on, when he
succeeded MacArthur, I am not familiar enough to comment as to his
conduct on that situation.

Q:

What do you remember about Major General George M. Parker, who
commanded South Luzon Force and then II Philippine Corps?

A:

I didn’t have too much to do with him. I thought that he commanded his
force quite well, both on the withdrawal and also on the situation on Bataan.
As I said, I felt that General Wainwright could have been more personally
involved during the withdrawal phase of the North Luzon Force and later on
the defense situation there on Bataan. But General Parker seemed to have
the situation well in hand.

Q:

How about Major General Edward P. King, Jr., commander of the North
Luzon Force after Wainwnght?

A:

I thought General King was excellent. He was the artillery commander. In
fact, I think most of the casualties inflicted on the Japanese during the early
stages of our defense situation on Bataan were inflicted by the artillery. I
think they were the factor that withheld the Japanese forces most effectively.
It just seemed tragic to me, though, that when they withdrew to the reserve
position, it reduced the capability of the artillery against the Japanese to a
greater degree than the artillery could perform under our forward position
in controlling the approaches to our defenses.

Q:

How about Brigadier General Harold George, air forces commander after
Brereton?

A:

George was outstanding. He and I had a very close relationship. He was
initially in command of the pursuit air force—very conscientious, very
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active. At one time when we were on Bataan he conferred with me and
Commander John D. Bulkeley on a proposal to ship the Air Force pilots to
China. We had no planes and we thought it would be feasible and desirable
to send these pilots by PT boats over to China so they could join our
American Air Force over there. But that proposal was squelched. But
George and I worked very effectively on Bataan in connection with our joint
Air Force situation and also during the early stages down in Australia and
New Guinea until he unfortunately was killed in an air accident at Darwin.
In fact, the time that he was killed he and I were supposed to go on that
same trip together. But things came up and I had postponed it or changed
it for a mission that I had to take in New Guinea.
Q: He was a very excellent air officer?
A: Excellent, excellent.
Q: He is one of the air officers about which very little is known.
Unfortunately, he doesn’t receive the credit he should have.
A: Unfortunately, he didn’t have too much time during the war because of his
unfortunate earl y death. But I think we would have heard much more of
him in the event he had continued to live and operate.

Southwest Pacific Area: Australia and New Guinea
Q: When and how did MacArthur tell you that he was ordered out of the
Philippine Islands and that you were going to go with him?
A: I was advised by General Sutherland in one of my frequent trips over to
Corregidor. As I say, I was on Bataan all the time. I’d make a trip over
to Corregidor at night, check up on the engineer situation over
there—utilities and reconstruction of the bombed, damaged utilities, and so
on—and also on our small airfield that we had up at Corregidor, engineer
problems such as that. It was then that I was told by General Sutherland
that I was to accompany the group.
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Q: What was your reaction when he told you that?
A: Mixed. We sensed that it was impossible to hold out forever. We knew
that we were not going to get any major reinforcements. But we thought
that this would be an opportunity for General MacArthur and the
staff-going down to Australia-whereby we’d have access to planes and
forces, and in that way we felt that we had a greater chance of getting
reinforcements back into the Philippines, hopefully rescuing our command
before the situation was completely lost.
Q: You left Corregidor the night of March 12th in a PT boat headed for
Mindanao. Could you recount what your trip was like?
A: There were four boats. Mine was the last. Three of them had taken the
personnel from Corregidor and the fourth came over and picked up those of
us on Bataan-and there were very few, incidentally. We proceeded through
the night, with blackout because the Japanese controlled all the intervening
waters. Our boat, which was the last, during the night conked out with
motor trouble. We fixed it up. Having lost distance, we restarted with
maximum speed. Again, the motors failed, but finally we got them going.
Then early the next day, just as dawn was breaking, we were approaching
a little spit of land and our commander looked back and through his scope
saw this vessel approaching us. He shouted, “A Japanese destroyer is
headed down on us. ”
He said something to me and General Akin [Brigadier General Spencer B.
Akin] -we were the senior officers aboard-like ‘Shall we oppose? If so,
it may mean the lives of the men and the boat. ” Well, we had gotten that
far and we said, “We certainly will. ” So he got out a knife and personally
cut the lashings that held the drums of gasoline on the deck. We needed this
extra fuel to get to where we were going. He dumped those overboard; the
crew manned our machine guns, got our torpedoes ready to function; and he
kept observing with his glasses this approaching boat. Suddenly he said,
‘That’s not a Japanese destroyer. That’s one of our boats. ” Well, it
happened to be the boat with General MacArthur and his family on it, and
we were getting ready to sink them to the bottom of the drink. Well, they
continued on up to us, dodging some of the drums of gasoline we had
dumped, and came up alongside. We had a little conference.
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General MacArthur conferred with me, and he decided that I should move
over onto his boat with them and we would then continue to proceed even
in daylight as we were then far short of the scheduled rendezvous point. So
we decided we had to proceed in daylight in order to get down there. We
did. When we arrived there, we found only one of the other two PT boats.
It was decided then to leave the PT boat that I had been on to await the
arrival of a submarine that was due to come under an option to take
MacArthur and his family, not all of us, on the submarine and proceed to
Australia.
We had a short conference and urged that he continue by PT boat down to
Mindanao, rather than by submarine, which he did. Bulkeley then left our
PT boat there with instructions to await the submarine and then to proceed
to Cebu. We continued on in our two boats. Unfortunately, the commander
of the PT boat, when the submarine arrived, said his boat was disabled, and
they jettisoned and sank it. And he and his crew got on the submarine and
went back to Australia. Commander Bulkeley, when he later learned of that,
was very irate over it.
But we continued on and, due to the fact that we had taken so much more
time than scheduled, proceeded that afternoon before dusk instead of waiting
for the darkness of night. Shortly before dark we looked ahead and here
was a Japanese cruiser, this time a real cruiser, headed east as we were
headed south. We swerved over to the west, hoping we would not be
recognized; maybe they would figure we were two Philippine fishing boats.
In any case, the cruiser proceeded on and its commander missed a wonderful
opportunity to capture General MacArthur and his staff.
After that, we proceeded without further incident to Mindanao. Near Del
Monte we were met by General Sharp, American commander of Mindanao,
and his staff to await planes to proceed from there to Australia to the new
command.
Q: What was General MacArthur’s attitude during the trip down?
A: I think he was concerned over the safety of his family. Otherwise, I think
he was acting normally. I was surprised, though, when I sort of sensed that
he was seeking my advice in connection with whether to proceed by
submarine or continue further, because he asked questions along that line.

181

Engineer Memoirs

I urged him to continue on. I was sort of surprised at that because he was
a man of decision, and he usually didn’t ask for suggestions or advice such
as that.
Q: Why did you think he should continue on the PT boat?
A: Well, that was our objective, our mission. I thought it was the thing to do.
And I felt we could make it successfully.
Q: When you arrived in Mindanao, you were supposed to have been met by
B- 17s sent north by Major [later Lieutenant] General George H. Brett, who
was commanding general of Army Air Forces in Australia. But you only
were met by one usable B-17 at Del Monte. MacArthur apparently got very
disturbed at this. What was his reaction to this episode?
A: Well, I guess he was quite disturbed, based on other reports rather than as
I noted directly. But anyway, General George and I thought that this was
a wonderful opportunity for us to survey the situation there. While the rest
of the members of the staff-General MacArthur and the others—stayed
there waiting for the replacement planes, we utilized three days in making
reconnaissances, seeking out potential airdrome sites. What we hoped to do
was to provide facilities for planes and other reinforcements to come to
Mindanao en route to the Philippines.
Q: Do you think that Brett’s slowness in getting those planes to MacArthur
affected their relationship once MacArthur got to Australia?
A: That possibly was a factor. I don’t know what the reasons were that Brett
had for such a delay. But I know General MacArthur was quite irate and
impatient. I think Brett would be the individual target for such feelings.
Q: There are comments that Brett’s bad relations with MacArthur were partly
caused by that and partly caused by Brett’s slowness in coming to see
MacArthur once he reached Australia, that he did not come and see him
quickly enough.
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A: I don't know anything about the latter. I think that MacArthur felt that Brett
was operating more on sort of a peacetime administrative basis rather than,
say, under the wartime atmosphere that prevailed under combat conditions
up in the Philippines. Possibly some of that I think MacArthur resented, and
it came out possibly in his feelings toward Brett as an individual.
Q: Brett and MacArthur apparently never got along too well.
A: I don’t think they did too well.
Q: What was Brett like?
A: He was a likable person. I didn’t personally have too much contact with
him. My main relationship was with General [Brigadier General Dwight]
Johns, his engineer deputy, because I was concerned primarily with the
engineer situation— what we had to do and what we could do.
Q: Did you have any occasion to meet or know Air Force Brigadier General
Henry Clagett, who was up at Townsville?
A: Yes, but not too much. He seemed an older officer, less virile and less
active, certainly compared to General George. But he gave the impression
of being a good, solid type of officer. He was one of the older officers of
his rank. I sort of liked him with the few contacts I had. I didn’t regard
him as somebody that was outstandingly capable, alive, and active and so
on, but he seemed to be a good solid type, an old-type commander.
Q: You were mentioning the work of the Australians at Port Moresby when you
went up there with Harold George.
A: They were engaged in what I would consider more permanent type of
construction rather than the expedited construction to meet the immediate
requirements. After all, it was not necessary to make concrete runways and
the other refinements that would go with permanent construction. It was a
matter of getting a usable runway and taxiways and dispersed hardstands that
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would be operable, especially during the dry season that we were then
experiencing.
Q:

This seemed to be a major problem with the Australians; that is, that they
wanted to build facilities that were of a more permanent nature, looking
forward to the postwar period, whereas the Americans wanted to build
temporary wartime facilities to serve tactical needs. Did you ever resolve
this with the Australians?

A:

Gradually. For one thing, we developed standard plans for various types of
structures and issued those; they were to conform more to temporary type
construction of facilities, seeking to utilize to the minimum materials and
manpower and so on and yet meet the need.
Australia estimated there was a strong possibility of a Japanese invasion.
They had a coastal railroad that went along the east coast, and just inland
they had two other sections of parallel railroad, but with a 300-mile gap
between these two. The Australians, figuring that the coastal railroad might
be cut, wanted to build a railroad for the 300-mile section or so connecting
these two interior routes. Well, I opposed that most strongly and
successfully because it would have been a diversion of manpower, materials,
and equipment for that. Ultimately, in peacetime it would be very useful.
Another problem I had was that each province had a different gauge for its
railroad, which meant, for example, that when you came to the Queensland
border, you had to transfer supplies to a train that operated on a different
gauge track in the adjacent province. There was a strong movement in
Australia at that time, even with the war on, to try to change the gauges to
a uniform size throughout Australia. And that would have been a terrific
diversion of manpower and materials, and also we successfully opposed that.
Also, on the road to Darwin, the railroad went up part way, I think up to
Alice Springs, and there was about a 600-mile gap to the next branch. Then
you had rail on up to Darwin. So there was strong pressure to build the
railroad in that intervening gap. We also successfully opposed that.
But by and large, though we had such differences in their desires to get such
useful peacetime projects under way, we were successful in stopping them
and keeping the construction program, with its utilization of materials and
manpower, primarily limited to the war requirements.
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Q:

How quickly did you realize that in the Southwest Pacific you were going
to have to scratch for every piece of equipment and the materials to do your
job?

A:

We sensed it right away. For instance, we relied not only on equipment that
we requisitioned from the War Department, but we went around and
requisitioned and obtained tractors and machine equipment of all different
types that were in use in Australia by contractors, by others, and from the
different equipment dealers. We made mass requisitions for any type of
such construction equipment we could get. That meant we had equipment
of different sizes and of different manufacture. We had a terrific spare parts
problem trying to maintain these different items of equipment. But the need
was so great that we just had to get as much of everything of that nature as
we could. Recognizing the limitations on shipping, we requisitioned motors
for tractors and assembled them in bulldozers and carryalls from parts made
by Australian production.

Q:

You adopted all kinds of expedients-substitutions, scavenging,
improvisation —in an effort to get your work done. Why do you think the
War Department or General Reybold’s office was not more understanding
of your needs and provided greater assistance?

A:

I think they possibly were moderately acquainted with our needs. But they
also were acquainted with the needs of the European Theater. The decision
had been made that the European Theater was to be given first priority in the
allocation of supplies, equipment, troops, personnel, and whatnot. We were
sort of on the end of the line, so that we had great difficulty in trying to get
the things we needed and particularly as quickly as we needed because the
need was so great.
You were speaking of improvisation. At that time the Air Force wanted a
camouflage cover or protection in our hardstands for their airplanes because
of the air superiority of the Japanese force. So in connection with getting
camouflage nets over big planes in the operational areas, it would be a
difficult problem as to how to provide them.
We also needed many structures for temporary depots and storage areas. So
I came up with the idea, along with two Australian civilians whom I got to
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know, and we designed a so-called igloo which was made up of arched
frames assembled just by 2x4s, instead of using steel structures and concrete.
We were able to make an arch frame made only of small-sized timber. We
would make these structures 60, 100 feet or whatever length was necessary
and use them as supports for camouflage nets, but more particularly we used
them in the depot construction throughout Australia and later on through
New Guinea as need developed for structures of that type. In that way we
were able to utilize locally available timber and manpower and develop very
effective, economically built structures.

Igloo hanger, Archerfield, Queensland, Australia.

You were mentioning your reconnaissance to Port Moresby. Could you
describe MacArthur’s reaction to your report when you delivered it?
Well, he asked me what I thought of the Australian combat troops that were
there. I said I thought they were excellent. I reported about the tremendous
amount of engineering work that had to be done. We had to increase the
port. We wanted to use that as a base.
We needed, I don’t remember if it was four or five, airdromes around the
Port Moresby area. Shortly after, I made a trip down to the Milne Bay area
and met with the Australian combat forces there. They had no airdromes
and only limited port facilities and roads. I figured that we had to develop
that port as a big base and also construct three airdromes down there. We
made a plan for the construction of three new airdromes in that area because
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it would be the most vital point for the protection of Port Moresby and all
of New Guinea. I decided to rush part of our limited engineer force down
there.
Q: Do you have any information on exactly when or how MacArthur made his
decision to hold in New Guinea rather than to fall back into Australia?
A: I would say almost-I won’t say overnight, but practically from the very
beginning that was in the back of his mind. I mean, it was probably
formulated in the very first contact we had with any of the Australian force
leaders.
Q: The order to hold New Guinea was not easy because the immediate
operational requirements had to be balanced with long-range plans to develop
the theater and the bases necessary to conduct operations against Japan to
recover the Philippines. How did you go about trying to balance the
operational requirements for engineer construction and forces against this
long-range need?
A: The long-range need I think was far away. The immediate need was a
matter of highest priority. All we had were two white general service
regiments, the 43d and the 46th, and the 808th Engineer Aviation Battalion.
We had two colored separate battalions [91st and 96th Engineer battalions]
just made up of black labor troops. They had no equipment, very few
officers. In order to increase their capacity to perform, I sent a radio
[message] to the States for authority to transform them, in name anyway, to
general service regiments. That meant we could get more authorized white
officers. It meant also we could get more authorized equipment. With that
as a base, we had a better chance of getting equipment that we direly
needed. We then also assumed a big training job to convert them.
We had only one engineer supply company for the whole theater. We had
only one maintenance company, whereas there was a need for many, many
more. I put on my emergency requisition list our needs for the troops we
needed, but we couldn’t get them. In some cases they weren’t even
available back in the States. They hadn' t provided to organize or train them
in the overall mobilization plan. Their objective seemed to be to organize
and train combat divisions rather than a balanced force.

187

Engineer Memoirs

General view of the Tatana dock being constructed by the 96th Engineer Regiment, Port
Moresby, New Guinea, 27 July 1943.

But we had to use these forces, spread them thin over the work program
there in New Guinea, in Port Moresby, Darwin and Queensland, and at
Milne Bay. In order to increase the capacity of the port at Port Moresby,
we built additional docks. Over the objection of the Air Force, because they
thought this was a diversion of construction effort from airdromes, which
they considered the only and primary thing, we built a causeway over to
Tatana Island and there we developed a number of additional docks, as it
was vital to have sufficient port capacity to get the stuff in to build and
support these airdromes. That greatly increased the capacity of Port
Moresby as a port to receive supplies. At that time the Japanese had great
superiority in the air so that any air flights in and out of Moresby had to be
made at night and planes would also have to take off at night in order to
keep from possible bombardment by the Japanese air forces.
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Tatana Island causeway, Port Moresby, New Guinea.

As I indicated, the need was for developing airdromes and developing a
base. But after we had built up a small American complement, it was
decided to set up a small hospital unit there at Moresby to take care of
casualties on the American troop side. We got word they were going to
send over a contingent of nurses. Prior to that time all of our troops were
operating in the open and the latrine facilities were also all in the open. We
decided that with nurses coming we would have to give them a plush-type
latrine. So we fixed up a small screened structure with boxed seats and
finished it just about the day before the nurses were due to arrive. They
came in by plane at night. The next morning they found the need to utilize
this new latrine we had furnished. Well, to indicate how the American
soldier does not lose his sense of humor even when he’s working around the
clock, our engineer boys set up a loudspeaker in the trench below the row
of seats and they were over in the woods watching. When they thought the
place was quite full, over the loudspeaker from below came the message,
“Will you please move over? We’re working down here. ”
Whereupon there was great screaming with the nurses all leaving. The chief
nurse later put in a complaint about that, but it indicated how the engineer,
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particularly the engineer soldier, the American soldier, even under great
stress, working around the clock, still retained his sense of humor.
Q:

You emphasized in your article about military engineers at war that it was
essential to have a sense of humor in wartime conditions.

A:

Yes. I mean, if one is going on under stress and tenseness and can’t
occasionally see a little bit of humor out of some of the situations that
develop, you don’t have a measure of relief from all of that tenseness under
which you otherwise would be. I listed a flock of characteristics that I
thought the military engineer should have. That’s one of them.

Q:

Do you remember any other little stories like that that come to mind
particularly?

A:

Not that I can think of right now. Probably you can find some in Sam
Sturgis’s correspondence between him and me or Sam with others. But we
found lots of jokes about certain incidents, little humorous commentaries
about people, about events.

Q:

Despite the fact that airfield construction was the number one priority both
in New Guinea and in northeast Australia, the Allied Works Council was
reluctant to send men into those areas to work. You finally had to rely upon
the Queensland government to help you with Mareeba and Cooktown
Mission airfields.

A:

The Allied Works Council was not unwilling, I think. It wasn’t a case of
their being unwilling to send their personnel to New Guinea, but we just
didn’t particularly care to have Allied Works Council send their personnel
to New Guinea. They were older men, primarily workers and not qualified
for combat and so on. I think it would have been difficult for them to
operate under the conditions that obtained in New Guinea. What we were
concerned with was getting the Allied Works Council to take over the work
that was being done by our engineer units on the mainland, including those
in the more advanced or exposed areas, such as up in North Queensland and
the Darwin area. That was where we had to exercise a little more pressure
to get them to take over those projects.
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But as I say, in order to do it we used the provincial governments like the
Queensland government. We just used every means possible we could to get
manpower to do the work that had to be done. We worked with the
principal objective of having the Australians take over all the construction
work in Australia just as quickly as they could in order to release our troops
for more vitally needed work over in New Guinea.
Q:

Besides their lack of equipment and their lack of training, what else stands
out about the 91st and 96th Engineer battalions?

A:

Well, first of all, they had been recruited, trained, organized merely, you
might say, as supplemental labor. They were given no special engineer
training. They had no special engineer construction equipment. They had
relatively few officers compared to the large sizes of their companies, so that
their management and their control were difficult problems.
As I say, our need for equipment and a basis for getting equipment were
such that I felt if we transformed them to general service regiments by
name—now that didn’t make them individual y qualified-it did give us more
officer personnel and it did give us a basis for getting equipment, whether
they were going to use it or somebody else was going to use it. Ultimately,
we got to where we were training them and they worked generally as an
effective unit—not nearly as much so as the basic general service regiments
or the aviation engineer battalions and other trained engineer units.

Q:

Although your engineers worked hard on the airfields, you couldn’t satisfy
the Air Force commanders. Why didn’t they understand the problems facing
you in building serviceable airfields in the conditions of weather, terrain,
lack of equipment, and lack of trained personnel that you then had?

A:

Well, because the Air Force—at least the leaders then—felt that in their
minds the operation of the Air Force was the most important factor in the
conduct of the war, certainly as of that time. They kept pressing, pressing,
pressing for these airdrome facilities. They wanted extra taxiways. They
wanted dispersed hardstands. They wanted camouflage cover for these.
They wanted large mounds around each as further protection from air raids.
They wanted these big revetments, for example, around each one of the
dispersed hardstands. Well, that meant a great big mound of earth all
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around. These, of course, called for a tremendous amount of extra
construction.
In order to service those airdromes you had to have roads to them. You had
to have ports to bring supplies and equipment in. You had to have other
facilities, like water supplies, certain types of utilities, pipelines and oil tanks
to get the fuel in in the quantity which they would require. But somehow
or other, they couldn’t sense that those other things were as important as
work on their own individual airdromes.
One particular problem we had in the early part was they wondered why we
didn’t go in for, you might say, permanent construction so that these
airdromes could withstand heavy traffic during the coming rainy season. At
that time it was the dry season. I felt that the need was more vital to get
two or three operating airdromes then than one, you might say, all-weather
airdrome.
I had to fight General Whitehead [Major General Ennis C. Whitehead,
Commander, Forward Echelon, Fifth Air Force] in particular on that. And
I said, “If, as, and when we’re here during the rainy season, we’ll have
these strips, certain strips, prepared adequately to operate under such
conditions. But as of now, our main need is to get the maximum amount of
operable airdromes, possibly under reduced standards. ”
One thing that was important, and I had to personally impress it on all of
our engineer officers, was drainage. Somehow or other, in working they’d
build an airdrome or whatnot but not give sufficient attention to drainage.
I had to point out that if you can lower the water table by a foot, it’s much
easier to do that than to put in, for instance, an additional foot of field cover
which in turn would subside. I just tried to point out the very simple
doctrine that water flows downhill and can be released by drainage. I
prepared personally a short technical memorandum. I issued it to all of our
commands, and I directed that it be read to every officer and every NCO
and every engineer as a measure of stressing the importance of certain
fundamentals such as drainage, which is an important factor in the
construction of airdromes as well as roads and other features.
Q: The Battle of the Coral Sea in early May 1942 must have caused some
anxious moments for MacArthur as well as yourself?
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Muddy and rough roads made transportation difficult. Saidor, New Guinea, 18 January 1944.

A: Well, we felt a little confident about that. I don’t know that we were too
perturbed about it. I mean, it wasn’t like Pearl Harbor where they popped
in and unseen and unnoticed effected great destruction. We went out
prepared for what was expected. That was primarily coming from the
Central Pacific area, not ours.
Q: Once the Japanese were beaten back at the Battle of the Coral Sea,
MacArthur ordered Leverett Yoder to Abau and Milne Bay in May of 1942
to survey for possible airfields so that they could establish a presence in
northeast New Guinea and Papua. What were your actions in helping get the
plans approved for the move to Milne Bay?
A: I don’t know about General MacArthur ordering Yoder to go down there.
I mean, after all, Yoder was under my command. I think I’d have issued
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such orders to him. I think he was sent down to Milne Bay. Abau came at
a time just after the Japanese had made a landing in New Guinea and after
General MacArthur approved my recommendation, counter to his prior order
to build the road over the Owen Stanley Mountain Range from Moresby to
Buna.
Although we had contemplated developing an air base in the Buna area,
before we were able to get forces up there the Japanese had landed. They
had taken a position there. Then they were marching and advancing over
the Owen Stanley Range, threatening Port Moresby, which was held by the
Australian troops.
General MacArthur said, “We have to build a road from Port Moresby over
to Buna. ” He called me in. He said, “Pat, we want to build a road with the
greatest speed possible from Port Moresby over to the Buna area. ”
I was surprised at that because I had thought the rugged Owen Stanley
Mountain Range was the best defensive feature that we had to protect Port
Moresby because the Japanese had to come through rugged jungle and over
extreme heights and whatnot. I also said it would require a great diversion
of engineer effort and affect our whole development program.
He said, “We want to build that road. ” So I said, ‘I’ll submit a plan. ” The
next day I submitted a plan and draft chart indicating that we had to divert
practically all the engineer units that we had from other vital airdrome
construction at Milne Bay and elsewhere to do it, and indicating how it could
be done with the great effort involved. At the end, I said, ‘Sir, I still
recommend that we not build the road, because as it is now it’s also one of
the best defense features that we have for the control of Port Moresby, and
the continued construction of these other facilities is more vita l.”
After listening, he said, “Pat, your logic is quite sound. We won’t build the
road. ” That’s one time I got General MacArthur to change the orders he had
given me. But he decided then it was desirable to get some form of access
across the range. They thought there was a possibility of developing a port
at Abau, farther east, and wanted to check the potential road conditions
across the Owen Stanley there to the north coastal area.
Jack Sverdrup, my deputy, and I proceeded there to Abau and assessed the
situation. He made a trek across the mountains and submitted a report
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indicating the great difficulties of such road construction. He came up with
the recommendation that instead of building such a road there, we develop
some native-built airfields in that general route, which we could easily and
readily develop. And it was decided that we would utilize that method.
Those fields, as well as several later ones at Bena Bena and Mount Hagen
in the Markham Valley, were built by native labor and hand tools largely
under the direction of Mick Leah, an Australian officer on my staff who had
lived for many years in New Guinea and knew the native language and
customs.
Q

●
●

Did General MacArthur have a firm understanding of the engineering
problems confronting you?

A: Well, I don’t think anybody other than those who were directly involved
would have a real appreciation of the problems and difficulties. But I think
he sensed it generally.
I know he thought particularly highly of us. I recall one day he came in
while General Kenney [then Major, later Lieutenant General, George C.
Kenney] and I were in discussion. He came in, threw his arms around both
of our shoulders, and said, “How are my two aces today?” Which I thought
was a great tribute. He had been an engineer officer, and I think to that
extent he had a greater appreciation of what the engineering problems were
than possibly if he had been a commander who had come from the infantry
or some other branch.
Q:

You mention George Kenney. What was your opinion of George Kenney?

A:

George was an able commander in the capacity in which he served. He was
very forceful, very direct, quite blunt, obstinate, and persistent. I think he
was fortunate, too, in having General Whitehead as his subordinate
commander, commanding the Fifth Air Force. I thought that General
Whitehead was a little closer to the situation, closer to his fly-boys. He was
working night and day. His one interest was in the Fifth Air Force, and he
was very insistent on his demands on the engineers and he kept pressing,
pressing, pressing. But General Kenney, as senior commander in overall
charge, had a good relationship with General MacArthur. He was a very
fine senior air commander.
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Q: Apparently General Kenney was able to correct the damage that had been
done to the Air people by the relationship that George Brett had established.
A: Yes. The relationship with Air and GHQ was a very good one. Sometimes
there were individual differences. Somehow Whitehead sort of felt he had
strong differences with Colonel [A. G.] Matthews. Colonel Matthews was
in the Port Moresby area and handling much of the airdrome construction
there. Mattie was a very firm, independent person. A couple of times they
had rather strong differences, so much so that Whitehead wanted to have
Colonel Matthews relieved. We all felt that Whitehead failed to appreciate
the tremendous engineer effort required to develop the vast airdrome
installation with our limited resources under the intensified time schedule
desired. But Mattie was a wonderfully able worker. He also was prone to
spurt out some words he might have regretted later. I used to say that
Mattie could do very effective work and then in a few minutes of saying the
wrong thing he could sort of lose the advantages of everything well he had
done. Some of these expressions were his own worst enemy.
Q: You had a lot of trouble with the Air Force people wanting more
permanent-type facilities and also wanting to gain control of the engineer
aviation battalions. You remained very firm in your conviction and
convinced MacArthur that construction had to remain under one agency and
that would be controlled by the chief engineer.
A: Yes. General Kenney particularly-and Whitehead, too-wanted to have
some of the aviation engineers. Figuring that the aviation engineers were
sort of part of the Air Force, they felt they should be assigned to them and
operate directly under their control. If they had been, I think they would
have been used somewhat on maybe building Air Force clubs and certain
other refinements for better quarters and whatnot, which we were not
providing because we felt that efforts should be concentrated on the main
operating essentials.
I know that these issues came up so frequently that one time George Kenney
put in a letter to our headquarters requesting the assignment of certain
aviation engineer units. I wrote out an endorsement, rather lengthy and for
General MacArthur’s signature, indicating what the policy would be.
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I pointed out that airdromes were but one item—that in order to get an air
base, you needed roads; you needed port facilities; you needed port
improvement; you needed petroleum tanks and pipelines; and that it was
necessary to have priorities as to whether it was going to be roads, ports, or
whatever it may be dependent on greatest initial need. It was necessary to
centralize the engineer units, the equipment, and whatnot so that they could
be allocated to where the need was greatest, where the priority was greatest.
I pointed out that, for example, insofar as the Air Force construction was
concerned, we had far more of other than aviation engineer units engaged
on that construction. We had general service regiments and others as well
as the aviation engineers. In some cases, Navy Seabees were also engaged
on that, but under my centralized control.
So we indicated the policy would be that all construction forces would be
unified, would be utilized where they were most needed. We said, insofar
as aviation engineer units were concerned, as and when air facilities were
completed and we had the forces available, we would then assign some
limited aviation engineer units to the Air Force, but only for the maintenance
and so on of these completed fields. That would be very minor and the
priorities were such that almost never would we be able to have excess
aviation engineer units. But anyway, it was signed by MacArthur. That
settled that issue once and for all. Kenney had to accept the fact that the
aviation engineers were not just for the Air Force but part of the overall
construction effort.
Q:

Who came up with the idea of establishing the United States Army Service
of Supply (USASOS) setup in the Pacific, and why?

A:

It was decided, I think, by headquarters, by general headquarters, I think
particularly by General Marshall, who is sort of a G-4 type and had been
deputy to Sutherland. He was a supply-type man. I think he was the one.
I think it was a proper type organization to have in any case. But knowing
he was going to head it, I think he was primarily concerned in having it set
up. It was a desirable and proper command.

Q:

Did its establishment alter your situation any?

197

Engineer Memoirs

Not particularly. At first I was also chief engineer of USASOS as well as
the GHQ command. Later, after I had asked for Tenny Ross [Colonel Lewis
T. Ross] from the States, he came and I resigned in his favor. Tenny was
chief engineer of USASOS, and I remained on my one principal job as chief
engineer at GHQ.
What was Richard Marshall like?
Marshall was, I’d say, primarily an administrative logistics type. He wasn’t
a combat type. He was slow and mild-mannered in talk and manner. But
he served very well in that field of service and supply. I think that was his
special characteristic in the overall matter of responsibilities and duties and
whatnot.
Did the situation change with the service and supply when General James L.
Frink took over?
I think Marshall came back as deputy chief of staff at our headquarters and
Frink became commander there. Frink carried on very well as commanding
general of USASOS. I think he had a concept of what its mission was and
handled his responsibilities very well. One concern he had was getting the
proper personnel to be the base commanders and getting personnel for his
staff. But I think he handled it very well.
Despite MacArthur’s order that US Engineers’ Service Command in New
Guinea did not come under General Sir Thomas Blarney, who was in
command of the Allied Ground Forces, Major General Cyril A. Clowes
overruled Matthews with respect to some construction work at Milne Bay.
MacArthur had to then establish the Combined Operations Service Command
under the New Guinea force, a joint US-Australian organization with Dwight
Johns in command. There must have been severe problems then of
coordination in New Guinea on the construction aspect with the Australians
that led to such an order?
Yes. We have to keep in mind that in this initial phase the only forces that
were in combat with the Japanese over in New Guinea were the Australians.
And General Blarney was the Australian commander-in-chief, and those
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forces were under him. When our first American units went over, they were
not combat units. The first units that went over to New Guinea were my
engineer units. We got them in just as fast as we could and dispersed them
to their respective development areas. So the overall command over there
was under General Blarney.
Later on, as other American units came in, he still remained in command.
That meant you had Australians and Americans; and then you ran into some
conflicts in connection with priorities, allocation of supplies, and so on. So
it was decided that we should have a joint command made up of both
Australians and Americans to handle a lot of the logistics problems and
service problems. We set that up and Dwight Johns was selected to head it.
He did it very, very well.
Q:

Could you discuss the significance of terrain, weather, and tropical diseases
to your efforts?

A:

You might say that that comment might apply to much of the entire theater.
Few people realize Australia is the same size as the United States. You
could take the United States and you could put it into our overall theater
about five or six times, considering Australia, New Guinea, the Admiralties,
the Borneo area, the Philippines, and on up to Japan. So our terrain was
vast. That area was also unmapped and uncharted.
One engineer problem was that we had to go to great measures to handle the
mapping. For instance, shortly after my arrival from Bataan I set up an
early conference between the Air Force, the Navy, the Australian Air
Forces, our mapping agencies, and others in setting up the common grid
zone, standardizing scales, setting up responsibilities for who was going to
make which maps, how we were going to control them, setting up
distribution channels and so on. I was greatly pleased with the success I had
in effecting an overall coordination of our highly important mapping effort.
With our terrain in New Guinea, in the operating areas up in the Philippines,
and also, I think, the operating areas up in Australia, unlike Europe, we
lacked maps, ports, and developed highways. Unlike Europe, we had no
railroads. We had no finished highways. We had no telegraph, telephone
lines. We had no utilities. We had no hardware stores nor any appreciable
industrial capacity. We were in the jungle. We were susceptible to malaria
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and fever; and we were in an area which was subjected to intense torrential
rainfall.
In our operations we were going to be required to land in a certain area
which was devoid of any form of development and overnight sort of build
a community for 20-, 30-, 40,000 people, build airdromes where there was
nothing, hack down the jungle. The engineers’ task, by reason of just the
terrain and all the background conditions, was almost insuperable.

Corporal George Foster, 2d Pioneer Battalion, 7th Division, chops logs to fit into a bridge
construction over a swampy area of road to Lao, New Guinea, 9 September 1943.

Q: You mention the problem of maps. As with airfields, the Air Force did not
particularly understand the engineer requirements for good aerial
photography.
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A:

The Air Force commanders were concerned with their own air operations,
concerned with enemy air operations; and insofar as reconnaissance was
concerned, their primary objective was to get photography of enemy air
installations, finding planes that could possibly be caught on the ground, and
just getting generally tactical reconnaissance photography.
Now aerial photography for mapping has to be rather precise. It has to be
taken at a certain elevation. It can’t have too much deviation in altitude or
in tilt. In taking the photography, you want to get photos useful for maps.
For some of these, you wanted maps for potential airdrome sites, for beach
conditions where we were going to land and make an invasion, for base
development. It was not of too much interest to the Air Force, but it was
of interest to the engineers because we had to get those photographs to make
maps and get them made and distributed to the affected invading task forces
in advance of these various operations.
We had great difficulty therefore in getting aerial photography for mapping
requirements. I think we finally overcame it after long, difficult problems
by getting the assignment of specific aircraft for that purpose. We had to
train the pilots. We set up an Air Force liaison group of such pilots with
our map reproduction personnel and our map personnel had a liaison group
with the aircraft pilots. We thus worked out a very good operating
procedure whereby they understood the requirement and the needs and were
able more effectively” to get photography where we needed it and when.

Q:

You mentioned the other day that you had also known Colonel Karl H.
Polifka, who was a specialist in aerial reconnaissance and mapping. Had
you met him while you were down in the Southwest Pacific?

A:

Yes, though I have no special recollection of any special contact or
conference that we had.

Q:

One of the major problems you had in the Southwest Pacific was lack of
properly constituted and equipped engineer units for the requirements of the
theater, which were more in the area of construction than of combat. For
instance, you had too few engineer aviation battalions. You had engineer
battalions and engineer general service regiments that were not really
properly trained, equipped, or prepared for construction tasks. You had to
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retrain, convert, re-equip, and upgrade those units you did receive. How
much of a burden did that place on you as chief engineer?
A: Well, I was not the one that did it individually other than by continuing
specific directives to the commands and later setting up an engineer
school-really a function of the United States rather than the theater. I was
the one, however, who had to direct it. But the main problem I had was
trying to get across to the War Department the problem and the need for
additional equipment and so on. In order to get that across, we
recommended numerous changes in the organization and equipment for these
engineer units.
I did try to set up a theater stockpile of equipment which we could allocate
and transfer to various areas as needed. But we got nowhere with the War
Department. They lacked an understanding of that. They had set up this
so-called supply project system. If you wanted to get a certain amount of
equipment, you first had to send in to the War Department plans for the
proposed operation. Say you’re going to make a landing somewhere. Let’s
say later we’re going to land up in Mindanao. You have to set up a
program as to what you were going to do on that operation and then what
equipment, special equipment, special facilities, and materials we’d need to
support it. That would go to Washington. I think it was reviewed by the
Operations Division of the General Staff and then by various supply staffs
and so on. It took a long time. Generally, they’d make just a few changes,
if any.
Finally, it would be approved and that would be the basis for requisitioning
these items of equipment. Well, by that time that particular operation has
been executed and past. All we could do then was utilize the supplies and
the equipment that they had finally approved for the previous operation that
was just over; and we’d have to use them for the next one, though
completely different, while we were waiting approval for the so-called
operational requirements for that next operation. And you should keep in
mind that the engineer requirements were different for each operation,
unlike, for example, quartermaster requirements for rations, which varied
basically only directly with the numbers of troops involved.
There was a lack of vision as to the rapidly moving situation in our theater
in that you couldn’t send all the way to Washington and get prior approval
for specific requirements for each operation. They should have delegated to
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the theater authority to assemble its own central reserves and trust in the
judgment of the people out there as to what would be needed. I think that
the whole supply situation would have been greatly improved had they done
so.
So that was one of the problems we had in trying to get the extra equipment
that we needed to reinforce these units. One of the principal ways we did
it, after many delays, was to finally get approval of revising the tables of
organization and tables of equipment for existing engineer units.
Q: The War Department planning structure, then, was terribly over-centralized
and not responsive at all to your needs?
A:

Yes. For instance, insofar as the projected invasion of Europe was
concerned, here was a major operation. There I can understand that theater
sending in its plan well in advance, including the basis for need for units,
equipment and supplies, and so on, for steel landing mat, for petroleum
tanks and oil pipelines they were going to require, requirements for fuel, and
SO forth.
Here’s a situation that is months ahead, maybe a year ahead of the projected
operation. There is plenty of time to review it and give approval and time
to procure, ship, and receive the equipment and supplies and thus get it in
time for your operation. But in frequent, quick-moving operations such as
we had in the Pacific, we had many operations a short time apart, that
procedure was just not practical.

Q . What type of engineer unit would have been best suited for your operations?
●

A:

Well, the construction battalions, the general service regiments, the aviation
engineer battalions. However, they would all, I think, have to be modified,
given some extra equipment and so on, and given extra organization and
training so that you had two or three operators for each piece of equipment
instead of one. It is a scandalous waste of a valuable piece of equipment,
which has the capability of the equivalent of 20 to 50 units of manpower,
unable to be utilized when most needed because of lack of an operator. But
that was where we had to make adjustments within the theater in order to do
it and to get the maximum production out of these units.
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Q: You had a lot of trouble, along with your other problems, with Class II and
Class IV engineer supplies. You got the same apparent response from the
War Department and Army Service Forces you had in other things, which
wasn’t very good in meeting your needs?
A: Well, basically I think I explained that. If we had been able to build up the
theater supply of what we felt we needed to have in reserve, be it asphalt,
be it pipeline equipment, pile drivers, or authorization for them so we could
get them when needed-because you have to remember that we were
thousands of miles from the United States to the principal ports in our
theater, and then up to several more thousand miles from the principal ports
where they would unload to the operation areas. We had a massive problem
from the time you received authority to the time you had procurement, the
time you got priorities on rail transportation in the US, loading at ports,
moving, in competition with other Air Force, Ordnance, Signal and QM
requirements and getting it to some principal port in our theater, and then
from there, getting it to some small area of projected operations. There was
a great time lapse, and it was not appreciated or understood by the War
Department or the supply agencies at home. There was even a lack of such
understanding within the theater itself on the part of some staff, supply, and
transport personnel.
Q: As chief engineer of the Southwest Pacific Theater, how much were you
involved in the theater’s overall strategic planning?
A: We were brought in mainly in connection with the engineer phase of such
plans. The engineer phase, of course, was a vital one in practically every
one of our operations. Any time we went in to any area it was for the
primary purpose of establishing an air base to support a subsequent similar
operation.
Usually we would pick a place not too heavily occupied or held by the
Japanese. But we’d seek a potential place somewhere near it, either this side
or the other side of it. We’d go in relatively unopposed and therefore
requiring little in the way of combat action. The primary purpose was to
establish this air base, which was basically the engineers’ task.
So it was a matter of making the landing, construction of ports, if they were
to be built, putting in pipelines, tank farms, roads, the airdromes, support
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facilities, taxiways, hardstands, and in some cases hospital aid stations, and
some form of utilities—water supplies. So in connection with plans, and in
particular the logistics phase of it, we were consulted and submitted our
estimates and so on and our requirements to attain that task. Sometimes we
didn’t get all that we asked for. Most of the times we did not. But within
limitations, they did support us.
Since you had so many logistical problems and you frequently received units
minus their equipment, you must not have been overly impressed with the
operation of the Army Service Forces under Bill Somervell?
Well, they had a terrific task with the requirements for the European
Theater, the India Theater, our theater, support to our allies, including the
Soviet Union, and so on, as well as their domestic program in the American
theater. But we felt in many instances that they could have done a better
job.
We also felt that there was a failure certainly in the early phases of the war
for the War Department in connection with its mobilization program to have
the long-range view or imaginative view as to just what requirements would
be. They, of course, knew that if you organize so many divisions and then
you have more divisions, they could point with pride to the number of
combat divisions that they had set up, organized, trained, and equipped. But
a division without balanced logistic support, or any other unit without
logistic support, is sort of an independent something that’s not capable of its
full potential.
For instance, later on we put in requisitions for engineer equipment
companies, engineer maintenance companies, and of course our construction
units, spare parts units. And I had to make a forceful presentation within
our own theater headquarters for their inclusion in our overall limited
authorization of total troop strength. But they just had been set up in the
War Department Mobilization Plan only after receipt of our request. They
would ultimately get approval and then they would go out and seek and try
to organize and train such special units and send them out to us, but months
to a year later.
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Q: With little prospect of sufficient additional engineer units, equipment, or
supplies, you relied heavily on improvisation shortcuts to complete your
assignments. Could you discuss some of those shortcuts and improvisations?
A: One thing—I wouldn’t say it was an improvisation or shortcut, but there was
the matter of working the units overtime. As I say, [we doubled] the
number of operators and training them so that we would have additional
operators for more shifts for our critical equipment.
There’d be certain little construction procedures-for instance, in the
construction of an airdrome, in not just going out and digging up fill
material and hauling it on over, but we’d seek to get it, let’s say, from a
side hill. Instead of digging and uploading the trucks, we’d prepare a
parallel road with a lumber tunnel-like structure with open top whereby you
could excavate the side hill material and have it flow right into the trucks
located on the road underneath the slide area.
We tried to utilize every measure and means we could. I issued a number
of technical memos indicating many such shortcuts. I can’t think of them
right now.
Q: How useful was pierced steel plank (PSP) to your construction?
A: Outstandingly useful. For hasty airdrome construction, it was just ideal.
There was a matter of clearing the site and mainly providing good drainage.
But then, with the steel landing mat whereby you could spread the load of
the impact of the plane coming down, it was very, very helpful for the quick
construction of airdromes. Of course, it was not the solution for
permanent-type airdromes, but that was not our consideration. But for
operating requirements, it was invaluable.
Q: Dust was one of your thornier problems. Did you ever really solve that
problem?
A: Well, in some cases where it was very, very dusty, in addition to clearing
the field, we would get, say, a form of hay, put that over the cleared field
prior to putting the steel mat in. As a temporary solution, it worked very
well to hold down the dust.
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We could not, of course, put in a sprinkler system or anything like that. But
considering the fact that during our war of movement these airdromes were
not being used for long periods-I mean, we had them prepared for the
duration of the need of that particular base before we’d advance to the next
one—measures such as that did correct it. I don’ t know if we had a major
problem with dust.
Q: In November 1942 Colonel Art Trudeau visited MacArthur and you trying
to sell the idea of the use of the engineer special brigades. You strongly
supported getting brigades for use in the Southwest Pacific and MacArthur
agreed. Can you tell us a little about that?
A: Art first came to me because I’d known him before, and he made his
presentation as to what the amphibian brigades were, what the potentials
were and so on. I sensed that they would be vitally needed and could be
utilized very well in our theater because we were going to have a lot of
water movement in connection with our various operations. If we had to
rely on the Navy we’d have to rely on requests to the Navy, which was not
under our direct control. They had larger vessels and so on and had to have
protection on their every movement, and there would be various problems.
Whereas if we had our own small floating force it could be assigned, let’s
say, to a task force commander, where in addition to its use in the actual
landing it would be available to the task force commander and under his
control in connection with resupply problems, lateral shore-to-shore tactical
movements on the waters adjacent to his area.
We had a long discussion. We made up a joint submission and proceeded
to report it. General Trudeau outlined it; I reinforced it; and MacArthur
listened attentively and our recommendation was approved to apply for three
engineer special brigades, then [called] engineer amphibian brigades. Of
course, that’s a sizable chunk of men, and as there was a ceiling on total
personnel on our approved troop list, one had to sort of fight if you wanted
more engineers or artillery or other service units within the total personnel
limitation. But after our presentation MacArthur approved the request for
the full three engineer amphibian brigades, as he appreciated their great
potential in subsequently planned landing operations.
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I might add that the Navy had been given the opportunity to organize and
develop such amphibian units, but their morale had been badly shot after the
loss of our fleet at Pearl Harbor and they were interested solely in the
construction and development of a fighting force of large ships. Whereupon
the mission of developing an amphibian force was assigned to our Corps of
Engineers. Later on I sensed an envy or jealousy on the part of the Navy
over the Army having its own amphibious force. Later we submitted our
recommendations for other additional special units from the Engineer
Amphibian Command to reinforce these brigades.
Q: How valuable were those engineer special brigades to the victory in the
Southwest Pacific?
A: Extremely valuable. They were very useful in connection with the initial
landings. As I say, in our theater we kept the boat and shore regiments
together so that we had an integrated team. Over in Europe, as I
understand, they took the boat units away and the Navy operated the boat
phase of the landing operation; and all they had of the engineer special
brigades were the shore units, the unloading parties and so on. But we had
the boat and shore elements and they were very useful in the initial landings.
The shore units were helpful not only in handling supplies and so on that
were off loaded. We also trained and utilized them as other engineer units,
improving roads and so on in that contact area.
They were also helpful even after the initial landings. They were then kept
stationed there under the control of the task force commander so they could
be utilized on lateral missions, shore-to-shore missions, in the general area
because there was a great and frequent need for their use for such purposes.
Q: Bill Heavey commanded the 2d Engineer Special Brigade that arrived in
Australia in February-March 1943. You then had a problem of getting their
LCVPs and LCMs over to the theater. You finally solved that problem by
having the boats broken up and reconstructed in Australia. Could you
discuss that particular problem?
A: Transportation, of course, was always a problem. One of the particular
problems was deck space on transports. There’s a limited amount of deck
space for large planes, for large pile drivers and other cranes and heavy
equipment. There was just so much limited space for them.
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Assault boat construction by the 411th Engineer Battalion at Cairns, Queensland, Australia.
Though the assembly plant is incomplete, building the Higgins boats has already started.
19 March 1943.

For instance, these LCMs would have to reshipped on the deck space, the
limited deck space. That restricted the numbers of craft that we could get.
So we decided if we could get these boats shipped over in parts, in sections,
so they could be loaded on the ship in the hold, and assemble them out here,
that would resolve the situation. We got authority to set up a boat-building
command, which we set up initially at Cairns in Queensland, Australia.
Then later on, as our operations proceeded further forward up in New
Guinea, we transferred them over to Milne Bay in New Guinea. That
boat-building command was very, very helpful.
Incidentally, in connection with the LCM, we wanted to get the maximum
capacity that we could possibly get. So we decided to get an extra section,
midsection, to put in there. So instead of, let’s say, five sections or six
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sections or whatever it was, we had this additional section, about 5 feet extra
length. It not only gave us greater capacity on the LCM, but by reason of
the changed hull characteristics we were actually able to increase the speed
of the LCM by a knot. The boat-building command boat assembly plant]
was an excellent phase of assistance in connection with that vital problem.
We assembled thousands of boats. I hate to think of the number that we
built.
Q: What was the reaction of the Navy to MacArthur’s decision to employ the
engineer special brigades in the theater?

The 411th Amphibious Engineer Battalion installs an engine in a knocked-down landing
craft on the assembly line in Cairnes, Queensland, Australia, 11 April 1944.
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A: I don’t think the Navy reaction was as strong in the theater, let’s say, as I
felt it was in Washington where the Navy Department sort of resented the
Army taking over, you might say, what might otherwise be considered a
Navy function.
We got pretty good cooperation from the Navy in our theater. In fact,
toward the end of the war Admiral Barbey [Rear Admiral Daniel E.], who
commanded the Navy amphibious force [7th Amphibious Force], in his
reports paid great tribute to the effective work that the engineer amphibian
brigades did.
I think as a result, though, possibly of some pressure on the part of the Navy
in Washington, the names of those units had to be changed from engineer
amphibian brigades to engineer special brigades. Of course, that was not
because of anything in our theater. I think it was a Washington decision.
Q: Spare parts and maintenance for the special brigades were also somewhat of
a problem because the Navy handled that.
A: The Navy handled the procurement of parts and so on for our floating craft.
But it was very difficult to get spare parts. Some time later I was ordered
back to Washington to present in person a number of problems I had taken
up with General Somervell and his staff on their first and only inspection of
our theater. I had presented a number of engineer problems and
recommended solutions. So they ordered me to Washington. I took about
a hundred sheets of problems that I had submitted with recommendations as
to where and what action was needed. One of them was in connection with
procurement of Navy amphibious craft, spare parts, and related items.
So they arranged a conference where I appeared before the Navy. I pointed
out that there was a serious problem that we had there. It was difficult to
get landing craft from the States over to the theater. It was even more
difficult to get them up to the operating areas where they were needed. We
were operating under adverse conditions. We had loss of propellers in
landing on uncharted coral beaches. We had loss of various critical parts.
I indicated the special spare parts that we vitally needed and pointed out that
maybe 2 or 3 cubic feet of this and that made operable a whole big landing
craft, and we could get those critical parts up to the operating area where
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these craft were being utilized far more easily than replacement craft. So I
stressed that, stressed the importance of spare parts.
During this conference some commander of the Navy was there who had
been engaged on the procurement of the landing craft. He said, “We can
produce landing craft; we can produce spare parts; but we can’t produce
both. ” I was just shocked. But I think I did get the impression across, and
I think the production and subsequent flow of spare parts were improved.
They had charts showing wonderful increased production of new landing
craft. They had a chart going up and up and up. And I don’t think they
wanted to reduce their record of completed craft through any added
concentration on spare parts.
Q:

You mentioned your trip to Washington and you told me the other day that
that was the only trip you took to Washington during the war, and that you’d
had an opportunity to stop by at Tarawa on the way.

A:

Well, on my return I decided that I wanted to see how they were operating
in the Central Pacific Theater compared to what we were doing. In my
inspection of their theater, along with their engineer, I made a stop at
Tarawa, which had just been taken over by the marine force. I was
astounded at what I thought was a wasteful loss of life and the way that
operation had been conducted, because they went right on in and went right
smack into the center of the Japanese opposition. It was a most gallant but,
I thought, a wasteful operation. I made a mental comparison of what
MacArthur would have done. He would have landed in these small adjacent,
unopposed sections of the Tarawa Atoll. And then under cover of heavy
artillery fire they would have advanced flankwise. I think that MacArthur,
while he would have taken a few days longer, would have accomplished that
with far less loss of life and casualties-a procedure consistently employed
in our theater.
Then from there I went on over and observed the operations on Roi and
Namur [Kwajalein] very shortly after their landings. Those are the next two
islands westward. I observed their actions. I did sense that the Central
Pacific was far better loaded with equipment. Of course, they had full use
of the Navy. I also sensed that their operational areas were more simple
than ours.
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In other words, they were on coral islands, not rugged mountainous jungle,
with very good coral base for airdromes. The one problem would be water
supply for a large force. But they seemed to be better equipped with
equipment, personnel, naval support, and so on for their requirements than
we were in the Southwest Pacific.
Q: Did the arrival of Walter Krueger’s Sixth Army brighten your prospects
because of additional engineer units that came out under Sam Sturgis, who
was Sixth Army engineer?
A: Well, I don’t think that the arrival of Sixth Army brought with it much in
the way of additional engineer units. We were very, very pleased to have
General Krueger and his staff in the army command to arrive out in the
theater, perhaps in connection with our projected future operations. As
proved out later, having Sam Sturgis and his engineer staff and so on
available to handle the engineering phases of our task force operations
subsequently was a great advantage.
However, I might say that Sixth Army, and I think this applies to some of
the—particularly the combat units, the divisions and others that came out to
us—I sensed that they had been too much immersed in what you might say
was the Louisiana maneuver type of operation. Of course, in the Louisiana
maneuvers they were operating in areas where they had railroads, telegraph
lines, good roads, utilities, water supply, and ready access to good logistic
support. In an operational theater such as ours, they’d be operating without
all of that. I don’t think they sensed what the problems would be without
that logistic support that was already available to them during these
maneuvers of the type that they had there in Louisiana. They stressed the
combat phase but did not have experience or appreciation of what the logistic
phase was that they would have to provide here, which was already there for
them at that time.
Q: Orville Walsh and William Ely came out with Sturgis, with the Sixth Army.
You’ve already talked a little bit about Orville Walsh. What about Bill Ely?
A: Bill was a quiet acting, relatively unassuming type of individual, but he had
a keen mind. He was not one that was buzzing around all over the place;
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but in a slow, methodical, careful way he was an excellent engineer officer
and staff officer. He performed very, very ably.
Q: What prompted you to write your article for The Military Engineer, which
was entitled “Military Engineers in War, ” that appeared in the February
1943 issue? (See Appendix H.)
A: I haven’t seen it for a long time, but just glancing through it quickly, I think
it was an excellent article to be considered by all combat engineers at that
time with the war on.
I sensed that many of our engineer officers didn’t have the proper concept
of just what their functions were. I sensed that maybe some of those who
were training them possibly didn’t. So I tried to point out what I felt—you
know, desirable characteristics that a combat engineer, military engineer
should have in time of war. And I tried to point out that these are some of
the things that each one could strive to attain as far as he could to make
himself well qualified as an engineer officer.
Q: Do you believe that the characteristics you mentioned in your article are still
important for military engineers?
A: Absolutely.
Q: If you had to pick out one of the characteristics that you mentioned as the
most important, which one would it be?
A: That’s rather hard to say. Assuming that you have somebody who is
basically trained and has some background and professional experience,
energy and conscientious continuing application to duty and effort to
contribute all of his energy to the job at hand are all vital. I saw so many
instances of not just engineer officers but others who just didn’t seem to be
dedicated enough. They’d just not do their best.
Q: The first engineer special brigade operation was on 29-30 June at Nassau
Bay, and it went badly due to high waves, but the beachhead was
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successfully established. Did you worry excessively about the success of
this operation?
Well, we were concerned. When you say it went badly, actually it was a
successful operation. The amphibian units that went in there went in under
almost impossible conditions. You had waves of—I don’t know whether
they were 12 feet or more—with these small craft required to make this
landing. It was not their timing on that landing. Those orders and timing
were issued by the high command. They went in. They performed their
task. They got their forces ashore without casualties. A number of the
boats were wrecked, but they were able to execute that mission under
virtually impossible conditions. I think it was a great tribute to our
engineers, our amphibian engineers that were involved.
You had the 871st and 872d Airborne Aviation Engineer battalions, which
were used at Tsili in Markham Valley under Colonel Harry Woodbury.
What was your opinion of the effectiveness and the usefulness of such
airborne engineer units?
Well, for certain types of operations where they have to be airborne to the
site where they are going to work, I think they are very, very valuable units.
But by and large, their equipment is so light and so small that after that
phase is over and you’re going to use them, say, as regular aviation engineer
units, their equipment is so light and frail that you have a lot of trained
manpower but the equipment is not effective in turning out mass construction
under quick time.
As I say, they are a specialized unit. I think the value is—and that’s their
primary purpose-when you have an airborne operation into some distant,
relatively inaccessible area and you land them and their equipment as they
did in some of the early operations in which they were used. But later on,
when it was not necessary to send them airborne, we tried every which way
we could to get heavy equipment and make it available to them and use what
you might say is normal-sized equipment to get maximum production.
During 1943 General Eugene Reybold, Chief of Engineers, tried to gain
from General Somervell a more liberal supply policy for the theater for
items of Class IV supply. Did his intervention help at all?
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A: Well, I d o n ’ t k n o w
specifically what he was
doing or what he was trying
to do with General
Somervell, although I had
tackled him with virtually the
same sheaf of problems I
presented to Bill Somervell.
I know that that was in line,
I t h i n k , with the
recommendations and so on
that I had about getting away
from the project supply
system and instead providing,
you might say, a theater
reserve of supplies and
It was in
equipment.
conformity to or parallel with
the same views and
objectives that I had on
numerous matters as far as
t h e e n g i n e e r s were
concerned.

Hugh J. Casey was promoted to major general on
20 February 1942. This portrait was done by Army
artist Captain John Cullen Murray in 1944.

Q: Did you know General Reybold very well?
A: Yes, I knew him very well. He had come out to the theater on inspection.
We took him around, showed him what we were doing, and also stressed
with him the numerous problems we had—you know, need of equipment,
need of setting up a theater reserve. It may be in connection with our
presentations and discussions there that possibly he was making this
presentation to General Somervell.
Q: In 1943-1944 operations, each objective and task force assigned to it were
different. So task forces were structured for each case. Little in the way
of standard operating procedures or standard tables of organization applied
to this kind of operation. So task force engineers were appointed to do the
best they could on the basis of their own experience to conduct combat and
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construction support.
engineers?

How did you go about selecting the task force

A: That was sort of primarily the Sixth Army function—the task force. It was
under Sixth Army; it was appointed by Sixth Army. So Sam Sturgis, let’s
say, would have the primary responsibility of setting up the task force
engineer complement, with our assistance. For example, even the
organization of the corps engineer staff was so paltry that even they were
inadequate either for corps task force or subordinate task force engineer
operations. We were always in very close communication with Sixth Army,
or later Eighth Army, with suggestions as to which officers could be made
available.
But recognizing this problem, we sent in recommendations to the War
Department for organization of an engineer construction brigade headquarters
and headquarters companies patterned on and somewhat comparable to the
engineer special brigade headquarters. It pointed primarily toward what we
felt was needed in such a headquarters to organize appropriate task force
engineer headquarters groups.
Q:

With respect to the task force commanders, were there- any task force
engineers who particularly distinguished themselves by their operations?

A:

Well, I’m sure there were some, but by and large they all did well. Based
on my memory as of now, I wouldn’t want to pick out or indicate any
special ones because I can’t remember.

Q:

Were there any that may have ruined their careers by inadequate
performance?

A:

Not that I know of. If they had, I think I would be cognizant of that.

Q:

Colonel William Wanamaker was the task force engineer for Krueger’s
operations in the Admiralty Islands in March 1944. He apparently had all
kinds of trouble due to poor organization and the lack of cooperation from
the naval construction battalions?
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A:

At the higher echelons we had reasonably good relations with the naval
Seabees. One problem that you had with the naval Seabees, they were made
up of older men—very well-qualified personnel in the construction field,
because they’d been taken largely from construction organizations in the
States. They had very good equipment. They had higher ratings and so on
in their organizations as compared to our Army engineer units. But they did
sort of think on more permanent-type construction, rather than the military
operational type such as we were involved with.
One thing, they felt that almost the first priority after a landing would be to
provide a good living area for their command in the way of quarters, tent
floors, water supply, and so on. And then, having gotten bedded down well,
they would proceed with construction. Whereas with our Army construction
units, our primary objective was, as soon as you land, you get in there and
start working on the airdrome. At night or at other times, insofar as you
could, you could putter around and take care of your living requirements.
That was one general difference in our thinking. And you have different
commanders and different units. I think in Wanamaker’s case you probably
had more trouble with the specific Seabee commander, some of whom felt
that they wanted to be under Navy command rather than operating under
Army supervision and direction.

.
Q . The experience of Wanamaker in the Admiralties led you to get MacArthur
to effect a reorganization that placed the naval construction battalions
directly under the control of the task force engineer.
A:

Well, I thought that was basically the situation throughout. Possibly in
Wanamaker’s case some of these Seabee units were under Navy control
working solely on specific Navy operations. However, basically, throughout
our operations, our task force commander and his task force engineer
controlled all the engineer units attached to that task force, whether they
were the Australian engineers, the RAAF work units, the Seabees, the
aviation engineers, or whatever.

Q:

For the Hollandia operation of April 1944, which was the largest to date for
both assault and base construction, planning began well in advance and was
planned by a team from Sixth Army and USASOS. Did this make the
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subsequent transfer to USASOS easier and did it make for better planning
for the entire operation?
A:

I’d say yes. After all, our procedure was that the task force would go in in
charge of that specific operation. The task force commander had priority on
the call forward of materials, equipment, and other elements in that
command, though subject to the provisions of the operations instructions
issued to him by our higher headquarters. Thus the task force engineer and
his engineers operated under his command. That didn’t mean that the task
force commander, who knew nothing about engineering, would interfere and
get involved in that; but it was still his mission, his authority.
The task forces were to initiate the construction of these dromes, bases, or
whatnot immediately after landing. When the combat phase was over, if
there had been one, it was our procedure to turn the responsibility for
construction of these installations over to USASOS—frequently turning over
most of the engineer units that had been operating under the task force to
USASOS, and supplementing them with other units assigned to the USASOS
base commander. Being able to plan and work together prior to the
turnover, I think, effected better coordination and a smoother transfer of
work. The work continued to go on without interruption. It effected a
smooth transfer of responsibility.

.
Q.

While your selection of landing areas was always very carefully made to
avoid Japanese concentrations, weren’t you a little surprised at the lack of
effectiveness of the Japanese defenses and obstacles, use of mines, and their
general engineer work?

A:

I was not surprised at the setup of the Japanese defenses. I think they
concentrated on that, and I think they did very well in connection with local
defenses–I mean, the utilization of bunkers and obstacles, booby traps, and
hazards. I think they did that quite well.
The Japanese, of course, were handicapped by having nothing relatively in
the way of heavy engineer equipment. They did not have the equipment, for
instance, for oil pipelines and storage tanks for the movement, storage, and
distribution of gasoline or fuel. They were relying on bringing the stuff in
by drums of gasoline, trucking them to an airdrome, and then taking these
empty drums back, putting them on a ship, and sending them back
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someplace to be refueled. And keep in mind that the empty gasoline drum
is highly explosive.
The Japanese engineers were relatively heavily handicapped. I think they
were far subordinate to the capacity of our American engineer units, which
were well equipped and trained in the use of heavy equipment. The
Japanese were using largely hand tools. It took 10 to up to 50 times, I
guess, the amount of manpower to do what our equivalent units could do,
and not nearly as well and certainly not as quickly. They were very
deficient in engineer capacity, which I think they all recognized after the
war.
Q: Their airfield construction
was particularly poor, and
airfields particularly poorly
sited and drained. Can you
explain that?
A: Well, as I say, I think it was,
one, due to a deficiency in
equipment, having to use
hand tools and limited truck
capacity and transport
capacity; and they also were
building their airdromes for a
lighter type of aircraft. They
were not operating with the
B-17s, B-24s, and did not
require the same length and
width fields and the same
strength of hardstand and
runways as our Air Force
required.
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Q:

Do you remember anything that stands out in your mind about the Biak
operation?

A:

I’d have to refresh myself on that one. I know we ran into tactical
difficulties which were ultimately surmounted; but as far as our engineer
mission was concerned, it was very successful.

Q:

When did it become apparent to you that an engineer headquarters higher
than the task force engineer and regiments was going to be needed to control
construction?

A:

I think as we approached operations of the type and scope of Hollandia and
Atape, rather than the prior, relatively smaller task force operations, I
certainly visualized that some such organization would be needed with the
invasion of the Philippines and certainly in the subsequent landing operations
against Japan where our engineer forces would be massive in size. As I say,
we recommended we get authority to set up these engineer construction
brigade headquarters.

Q:

How much did General Frink’s establishment of a procurement and
distribution division at Sydney and distribution branch with an engineering
division at Milne Bay relieve your problems of procurement, supply, and
distribution of engineer items?

A: Well, it was an approach. It wasn’t the ultimate successful solution. It was
an improvement over relying on going all the way back to USASOS
headquarters in Australia. Setting up a forward branch with somewhat
similar authorities and soon that they had at Headquarters USASOS brought
closer to the area of need the facilities of such a command.

Q . That engineer troops had inadequate training for construction demands of the
●

Southwest Pacific was obvious. Colonel Thomas Lane, who was your
operations officer, ascribed this shortcoming to the emphasis after World
War I on divisional or combat engineer operations during that war rather
than on the less glamorous duties of engineers assigned to the Services of
Supply in France. Therefore, the necessary logistical support experience
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was never taught or gained in engineering training. Do you think Lane’s
appraisal is correct?
A: I think generally so, yes. In World War I the divisions in combat were just
stuck in solid trench warfare-not a war of movement and so on. And of
course, they had the Service of Supply in the rear. But the operations of the
latter were mainly building up depots, construction of depots, operation of
railroads, forestry operations, and so on. But you had no such thing as task
forces.
During a war of movement you had to build and maintain supply roads,
provide utilities, in addition to the combat engineer phase. But in World
War I they certainly had nothing like the airdrome systems we had to
provide and maintain in World War II. Those senior commands and
headquarters who were thinking in terms of what had happened during
World War I were far out-of-date compared to what the needs and
requirements and problems were going to be under the situation which
obtained in World War II, and particularly in a jungle theater and
unimproved and undeveloped theater such as we had in the Southwest
Pacific. They just had not had the opportunity to experience or apparently
even visualize what those requirements would be.

Army Service Command and Return to the Philippines
Q: What were your primary considerations for the establishment of the Army
Service Command (ASCOM) in July 1944?
A: It wasn’t my idea to set it up. But General Steve Chamberlain was our G-3
operations chief on our GHQ headquarters staff. And he was ideally
qualified to be G-3 chief of operations because-not because he was a
tactical specialist, but he had been a logistics specialist. I think he had been
in our G-4 general staff in Washington. So he had an appreciation and a
concept of logistic problems attendant with all of our operations.
He had a special understanding of the need for engineers and supported me
particularly in connection with filling our engineer requirements.
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Major General R. J. Marshall, Major General Spencer B. Akin, Brigadier General Marquat,
Brigadier General Charles A. Willoughby, General Douglas A. MacArthur, Major General
Steven J. Chamberlain, Brigadier General Hugh J. Casey, Brigadier General Hanford
MacNider, Brigadier General Lester J. Whitlock, Brigadier General Bonner Frank Fellers.

He indicated to General MacArthur and to the chief of staff that he thought
the critical problem associated with the projected invasion of the Philippines
with major forces would be the logistics phase. He recommended that an
Army service command be set up to be attached to Sixth Army with the
special function of handling all the construction, logistics, transportation,
supply, and so on. It was based on that that they organized such a
command. He also unfortunately recommended that I be the commanding
general. I would have much preferred to have remained as chief engineer.

223

Engineer Memoirs

Q: Did your appointment as commander of ASCOM pose any difficulties for
you? Essentially, you were still the chief engineer of the Southwest Pacific.
A: Yes, but my deputy, Jack Sverdrup, then became acting chief.
Q: He was acting chief. And yet you came under the USASOS and then Sixth
Army, which nominally were under your technical direction for engineering
purposes. Did that confuse the situation any?
A: No, no. It was understandable that ASCOM would operate under USASOS
during the period of organization because it was necessary for me to get, in
addition to our engineers, quartermaster corps, medical personnel,
transportation personnel, signal personnel, and so on to handle the varied
functions, the service functions of this new command. We worked with
Frink readily and very well in setting up that organization prior to our
transfer to Sixth Army when we were actually to join them prior to this
advance, prior to these projected operations.

Leyte and Luzon Invasions

Q:

For the major operations in Leyte, it appeared that you were going to have
sufficient time, for possibly the first time in the theater, to develop plans for
engineer operations and for base construction. Then the projected invasion
date was jumped ahead two months to October. How much did this disrupt
your planning?

A:

Untold problems. First of all, advancing up to then was putting us right into
the middle of the rainy season with all the problems that that was going to
bring about. The other thing–and this was a very vital deficiency-by
reason of this foolish setup that the War Department had, we had to submit
the overall supply project and get it approved. Based on that approval, you
requisitioned backup supplies. They were finally approved; and then they
were projected to come to us in time for this Leyte invasion, which was to
occur later.
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Construction of a Bailey bridge over the Sawaga River at Malaybalaya, Mindanao, by Company
C, 106th Engineer Combat Battalion, 31st Infantry Division, 23 May 1945.

Well, when they advanced the operation, that meant that all these critical
items of equipment, supplies, and whatnot were not going to be available
under our prior carefully planned time schedule. We had also planned a
landing preliminary to the Leyte operation in the Mindanao area. So when
we went into Leyte, we had to use what equipment or supplies that had been
approved for the much smaller Mindanao operation instead of utilizing the
equipment, supplies, and troops that were projected for the Leyte operation.
Furthermore, for example, we diverted a Central Pacific corps that was on
its way for another Central Pacific operation to ours. They had equipment
and supplies tailored and shiploaded for their originally projected area. But
it was a discombobulation, as for example the delayed shipment of ponton
cubes for floating docks, the delayed arrival of steel landing mats for
airdromes and roads. It meant a shortage of certain critical supplies and
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equipment that we needed because they were not to arrive until some months
later for the originally projected date of those operations.

American soldiers pass supplies ashore from a landing craft, vehicle and personnel, at Leyte
Island, 20 October 1944.

Another difficulty we had in the Leyte operation was that there was a much
greater enemy force and greater enemy resistance than had been projected
or anticipated. The Sixth Army had a much more difficult tactical operation.
They were trying to take over the area against intensive enemy opposition.
The combination of rain and its effect on supply roads and the tactical force
demands meant that the number of engineer units that were coming in
primarily to do certain ASCOM construction phases were not released by
Sixth Army but kept by them in support of the tactical elements trying to
keep these muddy roads open and supporting the tactical elements in a much
more difficult type of situation than had been contemplated.
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Aerial view of the attenuated ponton causeway spun out by the Navy’s Seabees for water traffic
in the invasion of Leyte Island.

Q:

Leyte presented some different engineering problems to you. For the first
time, you were going to have difficulties with extensive bridging support.
How did you go about organizing yourself for that?

A:

Actually, we didn’t have in the Leyte operation any particular bridging
situation. We did have, or would have, up in the Luzon operation in the
advance on to Manila. But we didn’t have, as I recall, any major bridging
difficulties or problems on Leyte.

Q

●
●

By the time of the Leyte operation, how well developed was the coordination
between the engineer special brigades and Admiral Barbey’s 7th Amphibious
Force?
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A:

I think it was excellent. I went upon the Blue Ridge, on Admiral Barbey’s
command ship, in the Leyte operation. We worked very, very well together.
I think he appreciated that and respected the work of the engineer special
brigades, both in the boat echelons and on the shore units.

Q:

General Sturgis noted the GHQ allowed Fifth Air Force to select the airfield
sites on Leyte rather than following what had been the routine procedure of
allowing the task force engineer to select the sites with the air task force
commander’s concurrence. Why was this change adopted?

A: I don’t think either of those is quite literally so. I think, based on map
studies and available engineer intelligence, potential air sites were indicated;
and those that were indicated were approved by the Air Force. As we got
in there and found that conditions were different, particularly as affected by
the torrential rain situation, changes were made not just by the task force
commander, but by, let’s say in this case, the ASCOM commander charged
with that construction. But I didn’t think that that was a special situation
there. We did make changes in the location of the airdromes because some
of them had been selected based on aerial reconnaissance and the terrain
proved not up to the standards that we thought they would be—there were
drainage problems and other problems.
Q .. When you went ashore at Leyte on A-Day, did you go with MacArthur?
A:

I unfortunately did not get ashore on A-Day. It so happened that on the Blue
Ridge I sustained a very severe and painful sacroiliac problem, a cracked
vertebra. All of a sudden I was in intense pain; I couldn’t stand or walk.
So the medicos took me and shot me with pain-killer and put me in my
bunk. This was one landing that I could not possibly miss because I had left
the Philippines 2 1/2 years earlier expecting to get back in 21/2 months. So
they gave me an injection of dope and taped me up. Initially, they wanted
to send me back to Hollandia for x-rays and treatment. I resisted firmly.
So during the initial landing I lay in my bunk with a mirror through the
porthole and watched the landing.
Then later on my chief of staff had gone ashore and found a set of quarters
suitable for my temporary headquarters. He came back; they rolled me
over, all taped up, onto a stretcher, lowered it onto a landing craft, and we
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made the landing. I was the only one that went in on a stretcher. They
were taking them out on stretchers, but I went in like one of the old Chinese
imperial warriors taken in a sedan chair.
Unfortunately, I was laid up for a week or more before I was able to get up
and around. We had no hospital facilities there. However, the Seabees
made me a corset from some canvas and some hammered-out damaged jeep
springs and I wore that corset throughout the Leyte and subsequent Lingayen
operation-not too comfortable, incidentally, under the high heat and
humidity that prevailed.
In that connection, my chief of staff had selected this house, a rather large
house. By the time they got me in the ambulance and came on up to this
house there was a four-star sign over the arched entrance. I was wondering
why I had gotten such rapid promotion. What had happened was that
General MacArthur’s aides had come by and seen this house and took it for
his quarters. Well, by then there was nothing to do but to take me on in
there.
So for several days I was in there in General MacArthur’s headquarters.
And he told Colonel Roger Egeberg, his medical aide, “Now you take care
of Pat. Don’t let them send him back to Hollandia and Australia, because
we won’t see him again. ” So Roger said if I were a cripple for life, I could
blame it on General MacArthur because he charged Roger with taking care
of me.
During that time and in those quarters, I was carrying on operations from
there with my staff members. While there, my quarters were hit. You may
have read about it in General MacArthur’s book, where a shell went through
the quarters and landed up on the roof rafters without exploding. Later a
bomb landed just outside my window but fortunately just dug a big hole in
the muddy earth, softened by the intense rain, and failed to explode. We
had a busy time. I know that through the wall of my room, one of our own
20-millimeter anti-aircraft projectiles went through the wall, fortunately
missing me. But it was an interesting time for General MacArthur and his
headquarters and for me as a temporary residence until we found other
quarters.

229

Engineer Memoirs

Q: Did you hear anything about the famous MacArthur debarkation from the
landing ship and walk up the beach at Leyte?
A: No.
Q: There were many stories generated about that.
A: Yes, because, as I say, I wasn’t there because of my injury. But I’ve seen
pictures of it. Of course, it all happened.
Q: Is it true that they did rerun the scene until they got it correct?
A: I don’t know. As I say, I wasn’t there.
Q: From what you knew of him, do you think he would have done something
like that?
A: It’s possible. I don’t think so. I know that it was his inner nature to want
to be in the center of the picture and build up the MacArthur image. He
was not one who was going to subordinate his actions or his personality if
there was some opportunity to make it look more glamorous. He wouldn’t
forego that opportunity. However, I don’t think he would go out and
actually build up or make up such an artificial incident.
Q: That brings up another question. I think you were one of the few people
who were there. Is there any truth to the famous “I shall return” statement?
A: Yes. That, of course, was down in Australia. He had a prepared message.
He didn’t say, “We shall return. ” He stressed “I shall return.” I think it was
a very effective thing to do because it caught world attention, and I think it
sort of helped bring us all together and say, ‘You’re damn right we will. ”
Q: Sturgis, John Elliott, and Bill Ely quickly saw after looking at the airfields
selected for Fifth Air Force that the soil conditions and drainage and road
situation were really impossible. They then had a conference with ASCOM
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and Fifth Air Force on A +4 at which the recommendation was made to
build alternative strips or to concentrate on Tacloban and Dulag. The Fifth
Air Force refused and insisted that work continue on San Pablo and Buri.
Were you at that conference?
No, but we continued on those others, but on a greatly reduced effort. We
recognized that those fields were almost hopeless of construction in the time
period in which they would be required.
I might say that on the Tacloban field, the Japanese had already built a short
field there. But it was in the wrong direction for any extension. In order
to get the proper length we had to make a major change in its direction,
involving also a massive fill operation to extend it into the bay. For the first
time in our operations, we had made previous arrangements to bring up a
dredge. This was the first time we used a dredge to pump material and
dump it on the projected extension. It involved a change in direction for the
field and then putting in all this fill in order to get an airdrome of adequate
length. It was a very special problem and, as I say, the first operation, I
think, in which an engineer dredge was used for our operational airdrome
construction.
Why do you think the Fifth Air Force was so adamant about their airfield
selections?
Well, they had approved them and they felt that those were the ones they
wanted and damn it, let’s go to it and get them.
Apparently Colonel [later Brigadier General] David Heiman, who was
responsible for some construction of the airfields, even took the extent of
taking Generals Whitehead and Kenney out and showing them how bad it
was, and yet that did no good either. So they were very stubborn.
They felt, “We want to go ahead and do it, ” not appreciating or recognizing
the fact, too, that a lot of the engineer effort planned for airdrome and other
base development and which would have been on such construction was
diverted by Sixth Army in support of the tactical elements because of the
difficulties the combat troops were having in trying to make headway against
the very strong Japanese offense and under terrible support conditions, where
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roads just became a mass of muck, requiring a massive diversion of engineer
effort just to maintain the support roads for the advancing troops.
When we had this problem of airdrome construction and the fact that certain
of the sites were almost impossible, we did come up with a proposal that we
move Sixth Army Headquarters, which had set up its headquarters along a
beach area where there was a good foundation for drainage and so on,
except that one end of it faced this steep hill. But the need was so great, we
finally got Sixth Army to move out, relocate their headquarters, and then we
developed that airfield and developed it quickly. It was a good operating
airfield except that it was restricted to a one-way approach. At the end of
the runway on the land side there was a steep high hill so that planes had to
come in in one direction and take off in the opposite direction, rather than
be able to fly from both ends of the field.
But it served its purpose and did call for the cooperation of General Krueger
and his headquarters to vacate their headquarters and set up new signal
installations and so on. But it made possible an early development of an
additional airdrome that worked effectively.
Q: That airfield, for my note here, was Cabanatuan and was built by Colonel
Harrison. I have a hard time with those Philippine names. Tacloban came
under heavy enemy air attack on A +5 as the Japanese Navy moved during
the Battle of Leyte Gulf. Despite these attacks, despite the landing of Navy
fliers from the escort carriers that were being sunk by the Japanese, your
engineers kept working on the field. Were you at or near Tacloban during
that period?
A: Yes. What had happened there, Admiral Halsey, whom I respect very well,
was always eager for a fight with the Japanese. He had that characteristic
more than I sensed other Navy heads had. But his primary mission was to
protect the landings at Tacloban and on Leyte. But he got word that there
was a Japanese task force way off to the northeast somewhere. He took his
force, headed for it, and left. He was really giving up his primary mission
of protection.
Well, in the meantime, there were three Japanese naval forces approaching
Tacloban: one coming up through the straits there by Mindanao; another
one coming down from the north; another one coming through one of the
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interior straits. Fortunately, Admiral Kinkaid, with his old battleships, met
this southern force as they were coming through this narrow channel and he
was able to sink practically all of them [Battle of Suragao Strait]. He did a
wonderful job. The Japanese force coming down south started their
bombing and so on, attacking our few small escort carriers. Now if he had
kept it coming for another 20 minutes, I think he could have sunk every
transport that was in the bay and just would have destroyed the Leyte
operation. But we sent instructions to the Navy fliers, who had taken off
from their escort carriers-they had no place to land when they were
sunk—we sent radio instructions to them to land on the Tacloban strip. But
the Tacloban strip was not completed and in a partial stage of construction,
but the Japanese apparently felt that here we had an airstrip for land-based
aircraft. Considering that, or for some reason or other, they turned around
and went back north. If they had kept on coming for only 20 minutes or so
more, they would have destroyed our whole invasion force and our entire
Leyte operation.
In the meantime, Admiral Halsey got word of this. So he turned about,
rushed down as fast as he could, and he was able to hit this northern
Japanese force on their withdrawal and effect major casualties. We were
very fortunate that the Leyte operation was not a disaster due to Halsey’s
failure to comply with his primary mission instead of going off shooting
swallows.
So you must have had some pretty anxious moments, A+5 and A+6, when
you weren’t too sure what was happening. Did you have a grasp of what
was going on in those battles?
We had hopes. Our combat troops were having problems. The Japanese
were sending down reinforcements to their land forces. As I said, we had
this problem of the naval, Japanese naval attacks in which, fortunately, in
the way it ended up, we had taken care of the Japanese Navy quite well.
From then on it was just a matter of carrying through on strong enemy
ground operations and, with great difficulties, carrying on our construction
program.
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This series of pictures shows the development of the critically needed Tanuan airdrome of Leyte.
Top left: Looking south. Strip site clearing and rough grading in progress. Note the hill squarely
across the south approach.
Top right: Looking southwest. Men of the 1897th Engineer A viation Battalion la y steel mat over
base. Major General Hugh J. Casey, standing center, watches.
Bottom left: Looking south. Completion of the steel mat over base. In spite of the hill, the strip
was used for two-way operation for fighters.
Bottom right: Looking northeast. Strip was in operation 16 December 1944.
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Q: Even before Leyte was secured you began work on the Luzon operation.
How much did your familiarity with Luzon help you in your planning?
A: The fact that I knew the Philippines, and more particularly Luzon, I think
was very helpful, knowing what the situation was at Lingayen Gulf and the
Agno River, in the Central Plains, and also, as I say, having had a personal
relationship with the Philippine forces and the Philippine civil works group.
I think all of that was helpful. One other thing, too, that we had in
connection with the Luzon operation was the experience of the Leyte
operation. I had gotten Colonel Herbert D. Vogel as the projected base
commander for the base that we were going to establish up at Lingayen. I
had him and some members of his staff working with General Wallender on
Base K, observing the setup, the problems, and this and that. I think that
was most helpful in preparing him for his projected assignment.
Incidentally, Vogel did a very fine job on the Lingayen operation.
Q: In the Lingayen Gulf operation the selection of landing sites was extremely
critical. You did a lot of study and very careful selection of the sites.
A: Well, I don’t think that the selection of landing sites at Lingayen was a
super-critical problem compared, for instance, to what it was down at Leyte.
At Leyte we had, as usual, made our engineer intelligence studies
beforehand. Our office turned out this study before the operation indicating
that on Red Beach we were going to have difficult landing conditions; that
we would not be able to get landing craft less than, I don’t know, maybe
600, 700, 800 feet or more from the shore. In case of enemy opposition,
it was going to be difficult traversing that distance from where your landing
craft would be grounded. We had to assemble ponton cube ramps and so
on. But up at Lingayen our studies indicated that we had a relatively smooth
beach over a great expanse. I didn’t remember any special problems in
selecting the landing site.
Q: The problems were in the selection of the beach in respect to the area behind
the beach that would restrict egress from the beach area.
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A: No. Up there it was relatively open behind and over a broad area. The
Japanese had made their landing there, and we made our landing at virtually
the same spot.
Q: For the drive down the Central Plains toward Manila, as you mentioned
previously, one of the major problems was going to be bridging.
A: One of the major problems was going to be bridges. There was very little
Japanese opposition at our landing. The Japanese had withdrawn gradually,
planning to make a stand at Manila. Other major enemy elements had
moved up to the mountain areas around Baguio and up to the northeast.
There was a threat that if we made a landing and proceeded due south they
could come down from the mountain area, cut off our base and supply lines,
and do a lot of damage, so that the Japanese force in the northeast created
a serious tactical problem.
But going on south there was the matter of crossing streams and rivers, and
with this large force moving south, there was a big requirement for bridges.
In anticipation of that, we had requisitioned large quantities of Bailey
bridges. Most of that bridge construction was done by the combat engineers
with their divisions and under Sixth Army Headquarters direct, as they were
the direct support of the advancing combat divisions. ASCOM’s problem
was on the development of the bases, airdromes, oil pipelines, and similar
support facilities.
We did have a number of bridging problems. Some of the major bridges
which we had destroyed several years earlier in the early phase of the war
in opposing the original Japanese advance from Lingayen to Manila still
remained destroyed. But another problem we had in connection with the
repair of bridges was that our over-ambitious Air Force, in their bombing
on ahead of our advancing forces, chose a lot of the bridges which we
needed to cross on the way down. So one of the problems we had was that
here was a beautiful bridge, but the Air Force had come along just ahead of
us and destroyed it. Within hours the poor engineers had to go about
rebuilding it.
Q: You wanted to mention something about General Sturgis in connection with
the Lingayen operation?
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A: Sam was a classmate of mine whom I knew very well. We worked together
extremely well. Sam did exceedingly well on that operation, as he did on
anything which he was involved in. Anything with which Sam was involved
was the most important phase of the whole war effort. His mission was
primary. It was more important than what anybody else was doing or had
to do. He would fight for the maximum amount of engineer support or
equipment or priorities, priorities of transportation. He was so persistent in
it that he was successful. Sam was able to get, I think, support for Sixth
Army to a greater degree than what possibly almost anybody else in a
similar capacity could do. We had a good relationship with his engineer
units and commanders; and his engineer section functioned as a very
smooth-running machine.
Q: Due to the problems that had been encountered with the airfields on Leyte,
Kenney requested special consideration for airfield construction in the
Lingayen operation, even to the fact of calling a conference that included
himself, you, General Krueger, and Sturgis to discuss the preparations for
the airfield.
A: The ones who were primarily concerned with early airfield construction were
not necessarily Kenney, but the Navy itself. The Navy had brought in their
aircraft earners to lend air support to the operation. An unfortunate
situation, however, with respect to Navy Air is they do not want to risk loss
of their aircraft carriers from enemy air action. The Navy had given notice
that they would remain up there giving air support, I think, maybe for five
or six days only, at which time land-based aircraft had to take over.
So that was Kenney’s concern. We knew we had to have an airfield ready,
let’s say, in six days. That was when we decided that we were going to
build our airstrip right on the beach area, right in Lingayen. The soil
conditions were excellent. We had insisted that we had to get first priority
in ship loading and unloading for steel landing mat because this was to be
a steel landing mat field. That was an important phase, because usually with
a task force they’re concerned with getting ammunition, getting their rations,
getting certain things like that unloaded first. They’re not so much
concerned with the things that go into engineer construction.
At that conference with General MacArthur and others, we stressed that the
first priority in unloading had to be given to special ships carrying the
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landing mat that we were going to utilize on this airstrip. I might add that
we did build that airstrip, and on schedule. You talked about dust. I
remember we used brush and so on under the landing mat to control dust.
In any case, under intensive effort we did have the field ready. I don’t
know whether it was in five days or six days after the landing. But we had
it in time, so our land aircraft were operating from there in time to relieve
the Navy aircraft carriers on their projected schedule.
In that connection, we had projected another airdrome in that general vicinity
which involved removal of a lot of heavy timber, trees and whatnot. It was
going to be a rather delayed task. I had set up my headquarters in a small
schoolhouse in a place called Mangalden, and adjacent to it was a very large
flat rice paddy area. During the rainy season this whole area would just be
a mass of mud and small dikes where they were raising their rice crop. But
this was the dry season, and I decided to check to see what the possibilities
were for an airfield. So I got some heavy equipment and moved it over
various parts of the field. We found it did not sink into the ground. So we
went ahead and bulldozed down all the small dikes that embraced this vast
area of rice paddy and leveled it. In very short time we had prepared a
landing field about 2,000 or 3,000 feet wide and 6,000 feet or more long.
It was just a beautiful area for an airdrome.
To our great delight, it was stable enough so that the Marine Corps aircraft
could use that as an airdrome. We’d have three or four or five or six planes
take off simultaneously, and it worked effectively for the duration of the
time that we needed it. If you tried to look for that maybe later during the
rainy season, you wouldn’t have found it for several months.
I might add an incident that happened there. One morning, as a flight of
three light bombers took off, the bomb on the near plane came loose and
whizzed along on the ground only a short distance from my office where I
was at my desk. Fortunately, not having been dropped in flight long enough
to be set for detonation on impact, it failed to explode. I then grabbed my
phone, called up Colonel Jerome, the Marine air commander, and said,
“Colonel, will you please add some stronger mucilage to your bomb
attachments as you’ve just dropped a bomb here that just missed my IN
basket, which is full already. Thank you. ” In no time flat he hopped onto
his jeep and rushed over to apologize. We became good friends from then
on.
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Q:

At Lingayen, from what I read of General Sturgis’s work, you had supplies
that were shipped directly from the United States to Lingayen, and you had
a lot of difficulty with some of the materials you received directly from the
United States, specifically pipeline supplies.

A:

Yes. You wouldn’t always get a tailor-made integrated shipment. You
might have the fittings for the pipeline and iron for the tanks on one ship and
the pipe on another. You frequently had a lot of miscellaneous equipment
that was put aboard a ship, but some critical parts that were supplement to
it were in some other ship someplace else. You must recognize, however,
that in time of war you will not have a relatively smooth operation with
everything precise. That means that you have to be prepared to accept
difficulties, problems, and still work around them.

Q:

In general, did the Japanese defenses in the Central Plains cause any great
problems in your drive to Manila, or was it primarily the fact that they blew
some bridges and they hadn' t repaired the others?

A:

There was no particular problem in connection with any Japanese
defenses—defenses that they made prior to our advance south. There was
the matter of obstacles in crossing the streams and so on where bridges had
to be constructed-that is, until we got down to the strongly defended Manila
area.

Q:

On 13 February 1945, ASCOM was transferred to USASOS and became the
Luzon Base Section, while you returned to be chief engineer of Southwest
Pacific. Could you evaluate ASCOM’s performance? Did it achieve
generally what it had hoped for?

A:

I would say generally so. As I say, ASCOM had problems at Leyte by
reason of the abrupt change in plans advancing the projected invasion date
by over two months, and also by the extreme rain conditions and the fact
that our combat troops were held up, both by weather and intense enemy
opposition, such that there was a great diversion of engineer effort that was
supposed to go into base construction for combat support.
Up at Lingayen, where the weather conditions were more favorable, I think
everything went along extremely smoothly. We were able to get in readily,
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build the supporting airdromes, build the supporting base, setup supplies,
arrange for forward movement of supplies and so on, in support of the
advance of the Sixth Army; also in support of the Sixth Army elements that
were operating against the large enemy forces in the northeast toward the
Baguio area and also the local units that were requiring direct ASCOM or
base support. In our transition we already had Base M [Manila] all set and
organized. So it was turned over to Vogel and USASOS, and the turnover
and subsequent operation went along quite smoothly.
Q:

Do you have any explanation at all for what was apparently the very
amateurish use of mines by the Japanese? They didn’t really present any
problems at all in delaying your advance.

A:

No major problems. It could have been due to shortage of them for the
rather extensive area involved or because they were moving out in such
haste. I do know, however, that in a carefully prepared defensive position,
such as in the jungles, where they had time to prepare, they did a very good
job in connection with obstacles and booby-traps and things like that, as well
as in location of their machine guns and utilizing cover.

Q:

Did you accompany MacArthur on his return to Manila?

A:

No, I actually got into Manila well ahead of him. I wanted to see what the
problems were with our tactical forces as well as to ensure that our ASCOM
logistic support to them was functioning. First I went up to observe the
tactical forces operating in the mountainous northeast area. General Krueger
found me there and he was quite stem wondering “what in the hell” I was
doing up there. He told me I was supposed to be back nearer my
headquarters. He had arrived there with a platoon of troops as his protective
guard, which routinely accompanied him. Of course, all I had was my own
small jeep and driver.
Later, as we were advancing on down to Manila, I drove down and joined
the 1st Cav [1st Cavalry Division] in its advance down Dewey Boulevard.
I arrived while we were retaking the Army-Navy Club and entered it right
after we had taken it. The number of Japanese dead was an index of their
strong defense. Then we had the problem of capturing the Manila Hotel and
the intervening area against continued strong enemy resistance. So in
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answer to your question, I
was down there before rather
than with MacArthur.
Q: Was General MacArthur
disappointed at what had
happened to his former
headquarters? Apparently he
had lost a great deal when he
got back.
A: I don’t think he was overly
concerned about that. That
was just one relatively minor
His former
element.
headquarters
were
comparatively small. This
small structure was built on
the old stone wall there at 1
Cane Victoria. It was a veryMajor General Hugh J. Casey discusses the
modest setup. And the loss rebuilding of Manila City Hall with Sergeant Hugh D.
of that and its contents was Mason, 1879th Aviation Battalion, 23 March 1945.
relatively nothing.
I think, however, that he and all of us were disturbed at the tremendous
amount of destruction in Manila, not just the demolitions that the Japanese
had performed but also what later happened from the destruction our own
troops did. We brought up tanks and artillery, blasting into the public
buildings, the Manila public buildings where the Japanese had holed up and
were making their final stand. We had to go in and blast them out. Loss
of structures is less than the loss of lives.
Q: Could you tell the story of your personal papers from the time you were
engineer of the Army Forces Far East in 1942 and you had them buried?
A: I didn’t have them buried prior to my departure. When we left, I left them
and all other files at our engineer headquarters there. But when it came time
for the surrender, the staff that we had left took our principal papers and
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records that we had in the Engineer Section, and they took them out and
concealed them in a garbage can and put them in a small cave on one of the
roads.
Later on, when we got to Manila, we freed the prisoners who had been
there. I found notes from Major Kircher, who had been one of my
assistants, and also from Major Bill Gay, both very outstanding officers who
were killed when the ships taking them and other prisoners from Manila to
Japan were bombed, unfortunately by our own American aircraft. But they
had left pencil notes for me, which I still have, relating where they had
hidden certain records. So I sent a small task force out and we were able
to recover them. They were the ones that secured them.
Q:

The clearing of Luzon and the rest of the Philippine Islands took some
months. But most of the significant engineering problems were in the
rehabilitation of the islands and the development of a base for the coming
attack against Japan.

A:

As I say, Manila was a wreck. The water supply had been destroyed. The
water lines were all shattered. When, for instance, during the reconstruction
we repaired one section of the water distribution system and built up
pressure, that in turn could create more breaks in some other parts. It was
a long, arduous task to rebuild all of the utilities.
There was also the problem of clearing out all the debris, even before
rehabilitating or constructing headquarters buildings and depots. There was
a problem with revamping Clark Field in central Luzon, and also the other
airdromes around Manila and elsewhere.

Engineer Organization in the Southwest Pacific Area

One interesting thing, as I said before, I had built the Caliraya Hydroelectric
Project in my 1937-40 tour as engineer adviser to the Commonwealth
government. And shortly after war broke out—at that time I was chief
engineer, GHQ—I was the one that had to destroy it prior to the Japanese
advance on Manila. Now that didn’t mean destroy it, but to disable it from
operation, because we were sure, at that time, that we’d just be out of there
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for a matter of months and then, with reinforcements coming, we’d be able
to take everything back over. So we didn’t want it destroyed, but we did
want it disabled from use by the Japanese.
So we had them empty the reservoir, open up all the gates, and also take out
critical parts from the turbines and generators. It took the Japanese a long
time to restore it to operation. Just prior to our advance to Manila, the
Japanese decided they, too, were going to destroy it; and they weren’t going
to just disable it temporarily. They did a real job of destruction, blowing up
turbines, generators, part of the huge penstock.
But anyway, I assembled the old National Power group, found out where
they had hidden some of the critical parts and got parts from one unit to
repair the others. We put in special orders to the States for other parts to
get the turbines or generators back into operation; shortly after, we got all
of them back in operation.
I thought the sequence of it all was interesting. I had designed it, built it,
and then had it disabled. The Japanese came up and rebuilt it and later
destroyed it. Then it was my role to reconstruct it. So it was up and down,
up and down again, and finally up.
It was quite important to get hydropower. We had the large MERALCO
fuel power plant after its reconstruction and a number of small diesel electric
plants, but they added to fuel problems. We also got the Bureau of Public
Works people, got them together, restoring and operating the various
utilities. Even more important, we recruited large numbers of Filipino
civilians and organized them into sort of semimilitary work units, somewhat
like the CCC here. We had them organized into companies and battalions.
And we used those, many of them, on the reconstruction projects that we
had.

US Army Forces, Pacific, and Planning for the Invasion of Japan

Q: Did the establishment of the US Army Forces in the Pacific (AFPAC) under
MacArthur on 6 April 1945 mean any really significant change in your
duties at that time?
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A: Well, with that we took over the Central Pacific area and command and they
all came under our control. That meant that Okinawa, which had been
under the Central Pacific, was now under our jurisdiction. So in addition
to the Philippines and the areas that we had before, we expanded our
operations to take in Okinawa, where fighting was still under way, and
ultimately Japan.
Knowing the importance of Okinawa, particularly in connection with its use
as a base for projected operations against Japan, I sensed its major
importance. So even without instructions I promptly flew up to Okinawa.
General [George J.] Nold was the engineer under General [Simon B.]
Buckner, commanding general of Tenth Army, who was later killed-in fact,
he was killed shortly after I was up there. He was killed on the very same
spot where I had gone to do certain observations on our operations against
Naha.
I noted the problems they were having in connection with their airdromes
development program. I sensed that they needed additional engineer
support. So on my return to Manila, I ordered either five or six engineer
battalions (construction battalions or aviation engineer battalions) up to
Okinawa under Nold to reinforce their engineer strength, even though we
had problems, though of less strategic importance, down in the Philippines.
I felt the need then for work up there was of far greater importance than
reconstruction in Luzon.

Army and Navy Leaders in the War in the Pacific

Q: What was Simon Bolivar Buckner like?
A: I didn’t have much opportunity to know him. I knew him during the few
days that I was up there on my inspection tour when I was working with
Nold. He seemed to be a very likable as well as able person. I thought he
had the situation well in hand, with a fine headquarters and staff. Also, I
don’t recall who was in command of the large force of Seabees-a senior
Seabee officer-but I had a good relationship with him, too. They were all
functioning well as a team on this joint effort.
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Q: What about George Nold, who had been engineer up in the Alaska
Department before going to the Pacific?
A: I'd kown George since our relationship on the Engineer Rifle Team. He
was a member of the team, and he and I had been shooting partners. Also,
he served on the team again when I was coach of the team. So I’d known
him very well. I don’t know about his operations or activities up in Alaska.
I knew that he had served up there. But he had taken hold and was doing
very well with—was it the Tenth Army?
Q: Tenth Army.
A: The Tenth Army, yes. He was doing a very good job.
Q: Did you have anything to do with General Frink’s establishment of engineer
districts to assume construction responsibilities in the Philippines in February
1945?
A: I don’t think that General Frink was the one that had to do with the
establishment of the engineer districts. Jack Sverdrup, my deputy, and I
were talking about it, appreciating that reconstruction of the Philippines and
some of the other work there was not, you might say, an active military
operation under combat conditions. We felt that, knowing what we had to
do for the invasion of Japan (for Kyushu and for Honshu), calling for large
forces for Okinawa, it would be desirable to organize an engineer division
and districts for the Philippines to release all of our engineer troop units for
the forward operations.
I think we prepared a study and presented it. I don’t know whether it went
through Frink or directly through MacArthur, with Frink’s coordination and
cooperation. We recommended the setup that was to be the Western Ocean
Division, with division headquarters on the West Coast, setting up a district
in Manila, in Guam, and also ultimately in Okinawa as and when the tactical
situation there was resolved.
Q: Sverdrup pushed the idea for a single construction command in the
Southwest Pacific and finally got the establishment of 6 March 1945 of the
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Engineer Construction Command (ENCOM) that was set up under him,
assigned to USASOS to coordinate and supervise all construction in the
Southwest Pacific. How did that function?
A:

It wasn’t to supervise all construction in the Southwest Pacific. It was
primarily to undertake all the construction there on Luzon. That was a
major construction job. So we set up this Engineer Construction Command
so that all of our engineer units would be under a central engineer
headquarters.

Q:

Did it work as you planned it?

A:

Yes, it worked well.

.
Q.

Simplified the construction and the management of construction?

A:

Yes.

Q.

Colonel Thomas Lane, who was then Sverdrup’s operational chief, suggested
a separate district be set up to rehabilitate Manila. Now MacArthur asked
Reybold to supply the personnel for this, which he did; and he established
the General Engineer District at Manila. Did it do its job well?

A:

I think I was ahead of myself when I talked about the organization of the
Western Ocean Division. I think the first phase was this establishment of
GENED, this General Engineer District, to take care of the peacetime
reconstruction in Manila. It worked effectively. As I say, it was a prelude
to later on the setting up of the Western Ocean Division with separate
engineer districts in Manila, Okinawa, and Guam.

●

General Comments

Q: Was ENCOM what the engineers had wanted since Australia? Was it what
you wanted to have as your construction agency all throughout the war?
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Was it the ultimate development, or were there still other problems that it
didn’t solve?
A: Well, the way we had been functioning, with moving task forces and the
principal engineer operations here and here and here–it wasn’t as though the
engineer construction was all in an area such as the Philippines or Luzon or
all in an area such as Australia. But with the flexibility and diversity of
action, I think the setup that we had with task forces and so on was
preferable.

Major General Hugh J. Casey, Office of the Chief of Engineers, at his desk in the city hall
building, Manila, Luzon, 21 July 1945.
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Q:

In June, USASOS became Army Forces Western Pacific under Lieutenant
General Wilhelm D. Styer, and it had its functions expanded to control all
logistic support for Army troops in the Southwest Pacific. Did it present
any problems for you?

A:

No, it didn’t present, I would say, any particular problems. I didn’t see
either where it presented any special advantages. They were not going to
have any control over our operations up in Japan, the invasion there. At that
time we were looking forward to completion of Okinawa and our projected
operations in Japan. We now would have a headquarters that was going to
take care of, you might say, all of the other miscellaneous problems down
in the rear, and that was okay.

Q:

Did the B-29 bases on Okinawa present any severe engineering problems?

A:

Not particularly, other than its extent. On Okinawa the terrain was
relatively well suited to airdrome development. We had lots of coral and so
on and various suitable sites, so we had no insuperable difficulties. Also,
you might say we owned, or rather controlled, the land, so we didn’t have
to get permission from the landowner for rights of way or for acquisition of
terrain, such as we had in peacetime when we were trying to develop
airdromes in the Philippines just prior to the war. We had carte blanche to
go and do whatever was necessary. Airdromes, roads, base development,
POL [petroleum-oil-lubricants] installations were all given very high priority,
so we had fine support. We had a concentration of effort there instead of
the diversion on many, many other operations at the same time.

Q:

What were the differences between building an air base for a B-29 to use
versus an airfield for a B-17?

A:

So far as we were concerned, there were no major differences outside of
increased length of runway and width of runway, taxiways, and hardstands.
Some airdrome site might be marginal for B-29s but still potential for B-17s.
You had to concern yourself a bit more for a B-29 operation and give
greater attention and concentration to the base preparation and the materials
that you had, not only for the runway but also the taxiways and hardstands,
where they were going to be located in dispersed areas off the field.
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Q: Could you discuss the engineer planning for Operation OLYMPIC, which
was to be the invasion of Kyushu?
A: We were engaged in that for quite some time. It was a major planning
operation. It was going to involve—I don’t recall now the number of
troops-maybe a force 600,000 to 700,000 with about 200,000 to 250,000
engineers.
For the subsequent operation on Honshu [CORONET], I think we were
planning on a force of maybe a million or more men. I think our engineer
force was going to approach 300,000 or more. That meant that our engineer
mission was big, important; our logistic requirements were going to be very
high—steel landing mat, oil tanks, oil pipeline, asphalt, lumber, whatever
would be needed for water supply improvement, for shelter, for depots,
extra special equipment, and pile drivers. So we had a major task. So we
set up bills of materials, supplemental equipment, and supplies that we
would need and the priority in which we wanted those delivered before and
during the operation. It also involved review of our troop list, the units that
we had, and maybe if there were some specialized requirements, what
special units and modifications we’d need. We’d be needing dredges and
such outside of what normal engineer requirements might be.
Q: One of the most severe problems you had in planning for both OLYMPIC
and CORONET was a very bad lack of information on Japan.
A: Well, I don’t know that it was terribly deficient when compared to lack of
information on other areas. We were conducting aerial reconnaissance
missions. At that time our Air Force had attained superiority in the air; our
Navy had attained superiority on the sea. So we were able to get
reconnaissance photograph y. As far as detailed dispositions of the Japanese
forces and so on were concerned, we didn’t know as much as we might
have. But our intelligence agencies had tried to assemble every bit of
information they could.
We got a reasonable insight, I think. We knew that much of Japan had been
largely destroyed. We knew that its railroads and its roads, its industrial
establishments, its principal areas around Tokyo and Yokohama had been
badly devastated. So we knew we were going to have a lot of problems in
connection with reconstruction as we advanced regarding the facilities,
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airdromes and so on, that we’d require. Their airdromes were not capable
of handling our B-29 or heavy American aircraft, so we’d have major
problems that we anticipated in that phase as well as others.
Q ..

Did you have any long discussions or any discussions at all with General
MacArthur during the planning phase for OLYMPIC or CORONET?

A: Well, on and off at staff conferences where we discussed various phases of
it. But he didn’t call me aside and spend hours just on the engineer phase,
if that’s what you mean. It was just in connection with our general
discussion with G-3, G-4, signal, special staff sections, with the Air Force
and Navy and whatnot—you know, general staff conferences such as we had.
He did not, for instance, have any special conference at all with me insofar
as just the engineer phase was specifically involved.
Q:

Was General MacArthur very worried about the potential loss of life
involved in the invasions?

A:

Well, he was naturally concerned. But I think we all felt that the great
superiority of our Air Force, with the support of the Navy, with the
equipment that we had and the trained manpower-we were now the first
priority theater, so we’d have no major problems with procurement-we
could get, we thought, what we wanted. And through aerial photography we
saw the extent to which Japan had been damaged. There was sort of a
feeling that Japan was about to throw in the sponge. In fact, we prepared
an alternative contingency plan covering that possibility [Blacklist. If
they had held out, the way the Japanese do, fighting to the last man, our
casualties could have been high.
But I think he sensed more the fact that Japan had been greatly destroyed
and damaged, rather than being concerned with their great capacity to
destroy us and make the invasion difficult. My reply pertained to the
situation prior to the dropping of the atomic bombs.

Q:
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Was there any consideration given at all by any member of the AFPAC staff
to the idea of letting the Air Force bomb Japan into submission and the Navy
strangle it, rather than invading?

Hugh J. Casey

Well, you might say that the Air Force had carte blanche in connection with
the air bombing, because they were doing that continuously. But it was not
expected that we’d stop everything else and just count on the Air Force
going in and hitting them and hitting them until they finally said, “We
surrender, ” because we did not expect or anticipate that that alone could
have accomplished it.
As the war in the Southwest Pacific had progressed, your organization had
changed to meet the changing conditions. Did you find that the final
organizational structure you ended up with solved the major problems you
had faced?
I think basically, yes. You’re talking now of the organization. At that time,
General MacArthur’s headquarters commanded the entire Pacific, including
the Central Pacific Theater. It was organized in connection with the planned
operations right into Japan, so it was a major headquarters organization. But
I think it was well organized and adapted to that proposed program.
Was the key to your success in engineer operations in the Southwest Pacific
the ability to adapt your organization?
I think it was a major factor, certainly. I don’t think you can carry on war
by the book. I think there was too much of a tendency in connection with
people, let’s say, who had gone to Leavenworth and they had map problems
and so on, to seek set solutions based on set circumstances. But with the
type of warfare that we had, you had to adjust your thinking, your thoughts,
based on whatever the immediate problem was, what the difficulties were in
terrain, what the problems were in getting materiel, in getting equipment,
getting supplies. So you had to have a great degree of flexibility in mind
and thought and action.
Do you think that the failures and shortcomings of the Japanese engineers
were as important to the defeat of Japan as the American engineers were to
our victory?
It certainly was a major factor. Let’s take the Hollandia operation. We
went in there after they had occupied that area for some time. They’d tried

251

Engineer Memoirs

to develop airdromes. They’d tried to develop roads to it. They’d made
very little progress compared to what the total need was. They had no fuel
pipelines or storage tanks, having to rely on the handling of oil drums. It’s
just basically due to the fact that they were not set up and organized and
equipped with heavy construction equipment, such as our American engineer
units were. You saw the effect of that, I think, on most of the major
operations.
Q:

Did you ever get a chance to talk to any of the engineers of the Japanese
armed forces, either after they were captured or after the war?

A:

No, not particular y.

Q:

I want to ask you for your personal viewpoint and observations of some of
the men you worked with during the war. Walter Krueger?

A:

Krueger was a very fine and able commanding general. He was not the
so-called “Lightning Joe” [J. Lawton Collins] type, such as General
Eichelberger, who more nearly represented that type rather than the Krueger
type. Krueger was a solid, substantial commander. I think he commanded
the respect of his staff and all those under him. But I wouldn’t sense him
as one who could make quick changes in plans or adapt himself to a quickly
changing solution. But he was a good, hard, solid sledgehammer type of
commander.

Q:

What about George Decker?

A:

Decker was his chief of staff. Again, a solid type. I didn’t gauge him as
one of quick brilliance and adaptability to quick changes. But he also was
a good, solid planning type and one who carried out the directives of
General Krueger very well, coordinated staff activities, and did a very fine
and outstanding job as his chief of staff.

Q:

Would you have ever envisioned him as a future Army Chief of Staff?

A:

I would not personally, as of then.
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.
Q.

What about Robert Eichelberger?

A:

Eichelberger was, as I say, referred to as the “Lightning Joe” type. He was
more of that type than Krueger. In the later phases of the war, for example,
when Eighth Army was conducting the campaigns down in Mindanao and in
the southern Philippine operations, he operated a very fast-moving type of
warfare and did it quite ably.
General Eichelberger had ambitions to be the senior commander in the
Pacific. He was, I felt, jealous of General Krueger, especially in the early
phase when Sixth Army was conducting most of the operations. I think he
sensed that possibly he should have been the senior commander.
I know he was disappointed, too, when hostilities ended, that General
MacArthur didn’t return home, because I think he had a strong ambition to
be the senior commander over all the forces there, rather than the
commanding general of Eighth Army under General MacArthur as Supreme
Commander.

Q:

What would you say was General MacArthur’s evaluation of Krueger and
Eichelberger? Whom did he rate more high] y, do you think?

A:

I think he rated General Krueger higher. I think he had full confidence in
Krueger. But in the early phase of our Buna operation in New Guinea,
when we were having difficulties with the Japanese advancing over the Owen
Stanley Mountain Range against Port Moresby, and the Australian troops
were having difficulty with that advance, and our first American combat
forces were suddenly thrown in, I remember he called General Eichelberger
in and put him in personal charge of the offensive there and virtually told
him that he had to capture Buna, or else. General Eichelberger interpreted
that unless he did get Buna, and get it fast, it would be the end of the line
for him. And I might say that General Eichelberger performed very well in
pressing on to the Buna victory.
Possibly indicative of that, too, I think in the projected invasion of Japan
General Eichelberger would be the one slated to head up the main force in
the major Honshu [CORONET] landing operation after General Krueger on
the Kyushu [OLYMPIC] operation.
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Q: As far as not pressing ahead, what happened to Major General Edwin F.
Harding, who was involved in that Buna operation? Removed, I believe?
A: They just felt that the American forces weren’t making the progress that they
felt that they should have made. However, I personally (and actually the
only one on our staff) went up during the Buna campaign. I saw the forces
in action. In fact, there’s a citation in their recommendations for the
Distinguished Service Cross in recognition of certain actions that I took.
But I don’t think there’s a proper concept among those who weren’t there
and didn’t see it actually, which those on our headquarters did not do. As
I have frequently said, they didn’t do as much personal reconnaissance as I
felt they should.
You have to visualize that here was the 32d Division, a National Guard
outfit that had just come over to the theater. Then they were suddenly
shipped by air over into the jungle, into combat; sent in there, you might
say, just as foot troops with hand weapons. They had no artillery, very little
in the way of transportation. I think they had seven jeeps in support of the
whole division.
They had not been trained for the type of operation they encountered, against
a well-trained Japanese force who were well set up in bunkers and heavily
camouflaged. These were young troops with relatively untrained officers,
at least inexperienced in that type of combat. They were not putting up a
good showing, but it was not fully the fault of General Harding, the
commander, in failing to have them take objectives that might otherwise
have been taken more quickly by better trained and better equipped groups,
with some artillery and/or tank support and transport.
In fact, with my having just come down from Bataan and seeing how poorly
they were operating, I sensed some fear as to just how and whether we were
going to succeed against Japanese troops. General Harding, as I say, had
a tough job, and I don’t think that the higher headquarters possibly
understood fully the problems with which he was confronted.
Q: How about General Stephen J. Chamberlain?
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A: General Chamberlain was both later a perfect chief of staff and initially a
perfect head of the Operations Division of our headquarters. I think,
considering the problems we had in our theater, with the difficulties of
undeveloped terrain and distances, the problems of supply, and the problems
of logistics, I think by reason of his background and his prior experience in
the field of logistics, that qualified him even more for the important post as
chief of the Operations Division. I think he had fine insight into all of the
problems, and he coordinated personnel and staff and his agencies
excellently. Most of the services that were involved, too, had a great
respect for General Chamberlain and his judgment.
Q: You were saying yesterday that Charles Willoughby was a little bit
strange-a very good intelligence officer, but a little bit of a strange
character.
A: Yes. Charles was odd in some ways and in his characteristics. He was of
foreign birth. And I know he changed his name from what it had been to
his mother’s family name, Willoughby. He spoke with a slight accent. He
appeared to some to be a rather Prussianistic type. I don’ t mean stem, but
with a slightly foreign accent and his precise manner of speech. But I think
he did a very fine job as G-2, chief of intelligence. One little characteristic
that I sensed, I felt that in his formal presentations of an intelligence
summary? the type of binding, the type of cover that he had on it and its
form represented almost as much in importance as the contents or gist of the
summary that he prepared on each intelligence situation.
He delegated to me, even though you might say the supervision of mapping
is one of the phases of responsibility of G-2—Charles just took his hands off
that completely and he delegated it to me as the chief engineer, every
authority and every action pertaining to all mapping for the entire theater.
He never did get involved or interfere at all. This gave the chief engineer
complete carte blanche in that particular and important responsibility, which
was also, incidentally, very helpful.
Q: How about Admiral Barbey?
A: Admiral Barbey was the amphibious force commander. I think he was well
trained and prepared for that function, which in our theater was a very
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important one. Fortunately, insofar as the engineers were concerned, we
had excellent coordination and cooperation with him.
In case there had been any sense of jealousy at the beginning in connection
with the attitude of the Navy toward our amphibian engineers, that was very
quickly overcome. Throughout the campaign, our relationship between the
amphibian engineers and the Navy amphibious forces remained excellent.
In fact, in his book and other reports he paid high tribute to the effectiveness
of the amphibian engineer efforts during the war.
Q: Admiral Kinkaid?
A:

Admiral Kinkaid. His biggest exploit with which I’m familiar was his
handling of the old battleship force he had during the Leyte operation, where
he cut off and wiped out the Japanese naval force that was proceeding up
through the Mindanao Straits channel and which, if they had come through
and come on up to the Tacloban area, could have effectively wiped out the
whole operation through the destruction of the ships that were in the port
ready to be unloaded. It would have actually, I think, brought about the
defeat of the entire Leyte operation and set back the war over many months,
if that force had been destroyed. That was occasioned by Admiral Halsey’s
going off, up toward the northeast in pursuit of the phantom Japanese naval
force which was not there. With Halsey’s force away and not carrying on
his primary mission of protecting that landing, it would have been a very
serious event.

Q.

What about Admiral Halsey?

A:

I admired Admiral Halsey very much. He was a very impressive, active,
and able Navy Air commander and would do everything to seek out combat
against the Japanese. I had sensed previously an attitude on the part of the
Navy that, after the loss of the battle fleet at Pearl Harbor, the Navy wasn’t
ready to push as fast or as effectively as we felt that they should have done
on other related naval activities that we had in our theater.

●

But Halsey was one who, I felt, was actually seeking combat. And he was
a very, very able commander. He was greatly liked by all of his personnel
and did an outstanding job of leadership. It was fortunate that all of that was
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not destroyed, as it might have been if our Leyte operation had been wiped
out by either of the Japanese fleet forces.
Q.

Did you ever have much to do with Chester Nimitz?

A:

I didn’t have much to do with Admiral Nimitz. I saw him on a few
occasions in connection with the staff conferences that we had. We got
along very nicely. I liked and admired him. I know that Admiral Nimitz
had hoped that he, rather than General MacArthur, might be designated as
the Supreme Commander just toward the end of the war for the final
invasion of Japan.

●

There were some differences between MacArthur and Nimitz as to how
certain phases of our campaign out in the Pacific should be conducted. I do
know that over in the Central Pacific, with Admiral Nimitz controlling the
Navy and being in an area that was closer to the United States, he seemed
to be equipped with far more in the way of equipment, personnel, and such
other items than we were out in the Southwest Pacific. He, too, had the
large and new battleships and aircraft carriers, whereas we generally were
furnished the old battleships, cruisers, and small escort aircraft carriers, but
only for specific operations. I thought with their tasks, in the various areas
in which they were operating, that they had more of everything for their
particular tasks than did General MacArthur. I also thought, in comparison
between the two, that MacArthur’s operations were conducted much more
effectively and certainly with less loss of life than were those carried on by
the Central Pacific.

Q

●
●

Did you know General Robert Richardson, who was the Army commander
in the Central Pacific?

A: Well, I’d known him when I was a cadet and he was stationed at West Point
as an instructor. I knew him more as a senior officer at the Military
Academy. I had little opportunity to have any contact with him during the
war.
.
Q.

Did you know General Thomas D. White, who was with the Air Force in
the South Pacific?
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A:

Yes, I knew Tommie quite well. We had close association by reason of the
relationship between the engineers and the Air Force. He was a smoother
type than, let’s say, General Kenney or General Whitehead, commander of
the Fifth Air Force. I think everybody liked Tommy White. He ran the
Army Air Forces in the South Pacific and later in our theater and did it
extremely well. Insofar as the Engineer-Air Force relationship was
concerned, it was very, very good and much smoother than it was, let’s say,
with the Fifth Air Force.

Q

Colonel Thomas Lane?

●
●

A: Tommie Lane was a very fine officer. He served as my executive officer
and in our operations section. He was a very conscientious, very intelligent
and articulate and able engineer officer and commander. I think he also was
a very good analyst of problems and performed exceeding y well.

Q:

Gene Reybold?

A:

Gene Reybold was Chief of Engineers during the war. He came out to our
theater, I know, on one trip. I don’t think that he contributed anything
personally, but it was a good opportunity for him to observe what our
operations were like. On our presentation of these problems and
recommendations toward their solution, I think he then tried to be helpful to
resolve those problems and lent assistance and support to furnishing our
requirements. But I think that the Chief of Engineers during major combat,
whether in the European Theater or our theater—I think more would be
accomplished if the Chief would get to such theaters early and more
frequently to observe personally and to contact personally the senior
commanders and engineers on such operations. It just goes along with the
whole basic thought that I had throughout the war about the need for
personal reconnaissance by senior commanders and by their staffs. I
stressed that frequently in our own headquarters operations at GHQ.

Q:

Did you know Thomas M. Robins who was the deputy chief?

A:

I knew Tommy Robins not so much as deputy chief, more when he was in
the Civil Works Division at the time I was on duty there. I don’t know for
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sure whether he was actually in the Civil Works Division there, but he was
active in civil works duty during my association with him. I respected him
as a very able engineer officer with a strong technical background as well
as his other administrative capacities and abilities.
Q:

George Nold?

A:

George Nold I had known because we had both served on the Engineer Rifle
Team. I’d also known him elsewhere on engineer activities. In fact, he
succeeded me at the University of Kansas as PMS and T [professor of
military science and tactics] of the engineer unit there. So I had known
George very well.
My next contact with him was on Okinawa when I went up there after
Okinawa was turned over to our headquarters at the time they merged the
Central Pacific into the Southwest Pacific under General MacArthur as
Supreme Commander. I saw George up on Okinawa, and I had a good
opportunity to observe his actions and the engineer activities up there. I
regarded his general control and direction of the engineer forces there as
being very, very fine. George was a very able officer.

Q:

Herbert Vogel?

A:

I had known Vogel as a junior engineer and knew of his assignment over to
Europe on hydraulic research. I succeeded him later as a Freeman fellow
in Europe. We had a common interest in the Corps of Engineers activities,
particularly pertaining to hydraulic laboratory research and that phase in
which he was later involved. He did a very fine job down at the hydraulic
laboratory waterways Experiment Station, WES] at Vicksburg.
It was at my request that he was ordered out to our theater. I requested him
by name and because there was a need particularly to bolster up, I thought,
the engineers side of USASOS, which was giving us logistics support for
engineer effort and overall effort. When Vogel came out, he was assigned
to my command at ASCOM, and I designated him as a base commander for
the Lingayen operation where he rendered an excellent performance.
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Later on, by reason of his past experience and so on, he assumed virtually
the office of G-4 in USASOS. He did very, very well. It was unfortunate
that he was not promoted to a brigadier general, for which he was
recommended, but promotions were stopped largely by reason of the
movement of General Styer and his staff of general officers [Army Service
Forces], who came out to our theater after the termination of hostilities in
Europe. With that bloc of generals that came in, they stopped the allocation
of further promotions to the general officer quota in our theater.
It’s interesting to note that in General Styer’s command, I think, they had
two or three general officers placed over Vogel, practical y handling the
same functions and responsibilities which he had. They also kept him on as
an assistant, and he was still doing largely much of the work by reason
particularly of his previous experience in the theater on those problems.
Q: What improvements, if any, could have been made in the standard table of
engineer equipment that the Army had during the war?
A: We submitted many recommendations for changes in the tables of authorized
equipment for the various engineer units. The situation may be quite
different, depending on where operations are conducted, so that it is hard for
us to say that setting out the tables of equipment for the units that we had
operating under jungle conditions, in undeveloped areas, and under the
conditions that pertained in the Pacific would necessarily be the same type
of tables of equipment that should be allocated to the same engineer units
operating in a different area.
However, basically, I think that with any engineer construction unit they
ought to look at it from the viewpoint of giving that unit the maximum
amount of equipment that can be capably handled; and also reviewing the
tables of organization to provide for double-shift operation, certainly in time
of war, in combat operation, because equipment is too valuable just to have
it out there working on, let’s say, an eight-hour basis.
When engineer construction units are used under high pressure during
operations, the need is to turn out the maximum in the minimum amount of
time and that can be attained only with increased capacity of equipment,
rather than, let’s say, more manpower. But it should be set and recognized
that two-shift operation is almost standard-sometimes even three shifts.
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Operators should be provided and trained based on that probable
requirement, with provision of supplemental engineer equipment units,
engineer maintenance units, and so on.
Q:

If you were asked to identify the one engineer officer who most influenced
your career, who would it be?

A:

For the life of me, I can’t think of anyone in particular.

Q:

Who was the best qualified, technically most competent engineer you knew
in the Corps?

A:

Well, if you’re talking about technical engineers, let’s say in the technical
and administrative field rather than during the war in combat and who didn’t
attain any particular position there, that was George Spalding. I got to know
him quite well in the civil works field and respected him highly. I might say
that he probably was one of those that influenced me in connection with my
objectives and my ambitions to serve on in the Corps.

Q: That’s where you and General Moore agree. Who was the best military
officer as an engineer officer that you knew? Best soldier engineer?
A:

Well, probably based on my observation of our operations in the Pacific, it
probably would be Sam Sturgis. He was the active engineer officer in Sixth
Army, our major combat command. He had the most opportunity to serve
in that capacity in our theater. Others did very fine work in smaller
operations with smaller responsibilities, and I might cite in particular my
junior assistant in the early phases of the war, Major Bill Gay.

Q:

Who was your best friend in the Corps of Engineers during your career?

A:

Probably my closest friend was not one who had been in the Corps of
Engineers, but whom we commissioned in the engineers, and that was Leif
J. Sverdrup. Sverdrup later became a major general. He was my deputy
and therefore we were very close together throughout the war. Probably
second to him would be Sam Sturgis, the engineer of Sixth Army.
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Q: How important do you feel your civil works experience was in preparing you
for the wartime duties as chief engineer of the Southwest Pacific?
A: I think that was of tremendous, even supreme, importance. I can’t stress the
importance of the civil works responsibility the Corps of Engineers has as
a means of preparing the Corps officer for responsibilities that will be their
lot in time of combat or major war. During the war period, those who have
any degree of leadership in those operations must have had some background
or preparation in heavy responsibility of working on matters or projects
where time and materiel, manpower, and other administrative and executive
controls were involved. I think the civil works duties a Corps of Engineers
officer may undertake during his career are immeasurably fine preparation
for those later duties.
I have in mind, let’s say, officers of similar rank in other branches just
going through their normal peacetime military functions. Then when war
comes they are promoted to assume great and heavy responsibilities. I
sensed that in most cases they had not had the training, preparation, or
experience to equip them to handle such duties.
In fact, I’ve seen it in actual wartime operations later where I felt that some
of the line officers in other branches who had to assume high command were
not fully qualified for their task by reason of the lack of prior experience or
preparation or training to assume such increasingly heavy responsibilities and
duties.
Q: What particular skills or training do you think made engineer officers such
excellent Army logisticians during the war?
A: Well, as I said, it’s the experience that they have had, or should have had,
and the responsibilities that they’d assumed on civil works activities. I think
that some engineer officers probably hadn’t or would not have had much
civil works responsibilities prior to the war and were not as well prepared
to assume such responsibilities later during actual war conditions under the
expanded responsibilities and duties that they would then be called on to
assume if they were advanced to higher office.
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End of the War with Japan and Occupation

Did the atomic bombings and the war’s swift end in August 1945 surprise
you?
Yes. The atomic bombing was a surprise to us. We had not been made
cognizant of the advances there nor of the plans, even though we were
ordered to prepare special hardstandings for the planes that came over with
the atomic bombs prior to the dropping of them on Japan.
But I think everybody felt that Japan was nearing its end. Their navy had
been destroyed; air force had been heavily damaged and largely destroyed.
All their forces outside of Japan, certainly in our area, had been virtually
exterminated.
As I understand it, just prior to the termination of the war, Japan had
actually sought to seek an armistice, to discuss surrender. As I understand
it, they transmitted that through the Soviet Union, with whom they were still
on diplomatic terms. Instead of forwarding that, I think the Soviet Union
sensed that here was an opportunity to actually get into the war. And
particularly after the atomic bombs were detonated, it seemed that the Soviet
Union then was definitely going to get into the war.
After only about one week’s operation, it came off the big winner in taking
over Sakhalin Island and the group of [Kurile] islands north of Japan, in
taking the surrender of the Japanese troops in Korea, in taking up all their
arms and armament there and making them available to their Communist
associates in China and elsewhere, all at no cost.
It was tragic that the Soviet Union actually did get into the war when they
did. If they had entered into it earlier and had helped or had been a helpful
factor in it, then that would have been quite a different situation. But they
did get in just in time to reap the spoils at no cost at all to them.
You landed at Atsugi Airfield on 30 August with General MacArthur and
proceeded to Yokohama. You then went on into Tokyo looking for
headquarters facilities. How would you describe your feelings and General
MacArthur’s on that day?

263

Engineer Memoirs

A: Well, one of great satisfaction. Incidentally, incident to that, about a week
before we flew in, General Chamberlain called me in and wanted me to head
up a group of engineers to proceed up to Atsugi about a week before our
projected landing there to check over the airfield and to make sure that
things were prepared for these future landings. I would have been the first
one of our GHQ to land in Japan.
When we presented that to General MacArthur, General MacArthur said,
“No, we will not send Pat nor any general officer nor anybody above the
rank of colonel.” So we setup this little party of engineers under Colonel
Charles P. Tench—he’s retired now and living in New Orleans. They went
in ahead to check over the airfield. We had sent a radiogram to the
Japanese that we wanted a certain number of graders and dozers and whatnot
available at the site. But they regretfully indicated that they didn’t have
them to furnish, indicative of the shortage of such engineer equipment in
Japan. But anyway, our force did go in there and did check to see that the
field was suitable, with minor improvements, for this projected landing.
After our landing and en route from Atsugi to Yokohama, it was interesting
that the road on both sides was lined with Japanese troops, and all of them
facing outward with their backs to us. Instead of being a sign of disrespect,
it was a measure that they had taken so that these troops could watch against
any possible attack from either side of the road against our convoy. We
arrived in Yokohama without incident. Very shortly after we arrived, I
approached General MacArthur to see whether I might go up to Tokyo to
check on facilities there. Tokyo and the intervening area were not going to
be open to us until the following week in order to give the Japanese time for
the large force of troops that were stationed between Tokyo and Yokohama
to be moved out for demobilization.
General MacArthur approved and my small group started out with two
Japanese cars—General Sverdrup, a Japanese State Department
representative, a Colonel Mashbir who spoke Japanese, and Japanese
interpreters and drivers—and proceeded up from Yokohama to Tokyo to
investigate conditions there.
It was interesting that on the way, halfway up at a railway station, the road
was completely filled with Japanese troops who were waiting apparently for
the train to take them on out to wherever they were being transferred. So
there we went slowly with these two cars right through this mass of
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troops-two little islands in a floating sea of Japanese troops. All the troops
did was make way and just look at us with curiosity. We then and there
sensed that this was going to be a peaceful occupation. We did have our
pistols with us and cocked. They were ready, but would not have been too
helpful.
We got to Tokyo. We found there had been much destruction, checked in
on the Imperial Hotel, and looked at certain buildings as possible future
headquarter buildings. I also proceeded to the American embassy to check
it out. It was then under charge of a Swiss couple who had been caretakers
through the war. Inside the embassy there were crates of furniture and rolls
of rugs belonging to Ambassador [Joseph] Grew, the former American
ambassador. Here his possessions had all been prepared and packed for
shipment. They were intact. There had been no looting, no ravaging of the
area, no taking of these as spoils of war. There was bombing damage only
to one small section of the embassy. All around the area there was complete
devastation from our bombing, but the bombing had carefully avoided the
embassy itself.
The Swiss couple told us that during these bombing attacks the Japanese
around there would come up pleading to open the gates so that they could
take refuge in the embassy grounds. They’d open them Up and let the
Japanese in. When the air raid was over, the Japanese would politely bow,
thank the caretakers for letting them into this haven of safety, and proceed
home about their business.
I visualized that if the conditions were reversed and the Japanese were
invading the United States and they had their embassy in Washington, I
would not conceive that that Japanese embassy would have lasted very long.
We’d have broken the windows and smashed it up and probably wrecked and
looted it. This was one little incident that gave me an impression of certain
things about the Japanese.
Q: Did MacArthur’s appointment as Supreme Allied Commander or Supreme
Commander, Allied Powers, alter your responsibilities any?
A: Not materially. Of course, it was our function to carry on the engineer
effort in connection with the overall program in the Far East. One particular
additional assignment we had was the Post-hostilities Mapping Program.
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That project was falling on the engineers to conduct a vast mapping program
of Japan, of Okinawa, of Korea, as well as getting as much information as
we could on China. That meant also getting from Japanese sources such
maps and records as they had.
Then we had the problem of reconstruction, and clearance of the ports in
order to make accessible to American needs the ports and related facilities.
There was also the matter of rehabilitation of the railroads that had been
damaged and the roads, too, that had been severely damaged.
We also were to embark on a major airdrome construction program. The
Japanese airdromes in Japan as well as those we had encountered in previous
operational areas were of light construction compared to our requirements,
short and narrow fields, so that there was a major program involved in
connection with providing and improving those airfields. Incidentally, we
also built the Haneda airfield, which is now the major Tokyo Airport, by
connecting two small islands in the bay with massive dredged fill, a major
operation, and providing the necessary auxiliary features.
We had a major task of providing quarters for the anticipated arrival of
thousands of dependents of our armed forces. We prepared standard plans
for those structures conforming to Japanese measurements and Japanese
materials that we could use. We prepared a mass of plans for the various
types of structures to be used in those installations.
We built several major projects, such as those at Washington Heights and
Grant Heights for 800 and 1,200 families, small communities complete with
utilities, schools, chapels, commissaries, clubs, and all facilities for a small
community. We built several such areas throughout Japan.
We also controlled, as far as the engineers were concerned, the allocation
of scarce materials and equipment between the civil needs of Japan and its
reconstruction and also on the needs of the military for our work.
Q: Apparently in 1946-1947 you had some problem with unit commanders who
decided to undertake special projects that were quite extravagant in some
cases. Did this present a lot of problems for you as chief engineer?
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A:

We frequently had to clamp down on unit commanders. Here we were [the]
occupying force of a defeated nation. And some of the commanders in
distant locations were prone to try to give early priority to provision of
officers clubs and other, let’s say, luxury-type items rather than early basic
needs of shelter and military-type construction, such as aitfields or depots
or pipeline facilities. But we were able to handle it. As I say, we had a
number of incidents where such corrective action had to be taken.

Q:

You were telling me the other day about your involvement in saving the
Japanese war art.

A:

The engineers had been charged with war art activities during the war,
although during the war some congressman introduced a bill prohibiting the
allocation of any funds for such purposes and orders went out to the theaters
to eliminate any such activity.
I opposed that. Our war art unit had four very fine artists; Captain Barse
Miller; Lieutenants Freddy Vidar and Sid Simon; and a civilian artist. I
decided to retain them even by devious methods. I had one assigned as my
aide. I had used no aide, but I said to Vidar and Simon, " You’re my aides,
but all you are to do is to continue painting. ” We sent Barse Miller to the
Air Force, and he continued painting for the Air Force. Our civilian was
taken over by Time-Life magazine.
When the war terminated we received instructions to gather up all the
Japanese war art and to destroy it. I instructed our war art personnel to
contact the Japanese. We particularly had contact with General Fujita, who
was an eminent, internationally known Japanese artist. Indicative of the
weight that had been given by the Japanese to war art, they had promoted
this artist to be a brigadier general in charge of those activities. And they
had some wonderful paintings, paintings of all types. So we amassed and
collected all of them. However, I sensed that it would be terrible to destroy
them, so I approached General MacArthur. I said, “ We’re gathering these
paintings, but I feel that we should secure rather than destroy them, merely
keeping them out of Japanese hands. ”
He said, “All right, Pat. But I hold you personally responsible for them. ”
The Ueno Museum in Tokyo had a big wing where we carefully stored all
of them. Months later, frantic calls came from Washington requesting if
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there were any items of war art that they be preserved to be sent on to
Washington and other Allies—the Australians, the Soviet Union, and others
who were also then seeking them.
In any case, the Japanese war art— a vast collection of paintings—in the face
of orders from Washington to destroy them, was preserved. I think many
of them were ultimately sent on to Washington, and the others where else
I don’t know.

Q:

What prompted you to initiate the eight-volume history of the Engineers of
the Southwest Pacific under Lieutenant Colonel George Meidling after the
war?

A:

Well, I sensed that it would be highly desirable to record in historical
volumes—not primarily for public dissemination but particularly for use in
our military libraries and military schools, the Command and Staff School,
the Air Force Academy, the National War College, service and command
headquarters, and so on—the experiences, the difficulties, and the problems
that we met during the conduct of the war and the solutions taken; and in
those volumes, too, to include recommendations for further improvements
which might help those in the future, if, as, and when they were called on
in war to meet comparable problems. I am proud of them. I think they
have been very helpful. I also think probably they are invaluable sources of
reference, possibly in related problems.

Q:

They certainly are unique.

That’s the only thing we have.

In February 1946 the Western Ocean Division was established under
Brigadier General L. D. Worsham, with headquarters in San Francisco and
districts in Okinawa, the Philippines, and the Marianas, to handle
construction. Did you recommend this organization?
A:
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of war there would be pressure from the States to bring the boys home. So
here we were faced with a rapid demobilization of our experienced units.
We had some replacements sent over but consisting largely of untrained
troops. We still had a lot of military-type construction to be undertaken in
Japan and Korea and with limited engineer troops.
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With the major reconstruction that we needed in the Philippines and the
plans to develop the Marianas and particularly Okinawa as a major base for
our operations, we felt that it would be desirable to get the Corps of
Engineers in its normal peacetime function of setting up an Engineer
Department division and districts with the experience, knowledge, capacities,
and potential that you have through the Chief of Engineers and the Civil
Works Division organization, because they would then have access to skilled
personnel, administrators, and engineer civil service personnel of experience.
So we felt that they would be far better qualified to conduct that work than
we would be trying to use limited numbers of American troops that were
being, as I say, weakened or actually eliminated by the demobilization.
Q: MacArthur’s proposed reconstruction program for Okinawa, which was
going to be the major American military base in the Far East, did not fare
well in 1946 through 1948. It was constantly cut down or disapproved by
Congress or the War Department. How did he react to these reactions?
A: I don’t think that he displayed any major disappointment. He and we just
recognized that after the termination of hostilities there was a reaction in
Washington to cut back on almost everything military, and that sort of went
along with it. He tried still to pursue it as best we could with those
limitations.
I might add that the district engineers had their own problems with the forces
that they were able to bring over. The contractors’ forces that were brought
over were not always well suited for operations under the conditions that
then obtained. There were a lot of them who drank too much. Some of
them were a little shiftless. I know the district engineers had trouble with
some of the contractors’ forces that were on those projects.
Q: How did the establishment of a separate Air Force in 1947 affect your work?
A: It didn’t have any material effect on us. Our relationship with the particular
commanders continued almost as per usual. I think the Air Force anticipated
and actually used more Air Force personnel under their own control on the
maintenance of the airdrome; but that had always been our policy.
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As I had indicated to General Kenney during the war (and approved by
General MacArthur), we wanted to have a centralized construction force that
concentrated on whatever phase of construction, air or other, was most
important; but that, as and when airdromes were completed and insofar as
the maintenance phase of those airdromes was concerned, it would be our
policy to allocate aviation engineer units or other units under their direct
control for such maintenance responsibility.

Nonelection for Chief of Engineers

Q: What were your relations like with Raymond Wheeler, who was Chief of
Engineers after the war?
A: They were excellent. I might tell a little story indicative of that relationship,
indicative of such a relationship. I had known General Wheeler when he was
a district engineer on civil works duty and I was in the Chief’s Office. I’d
also known of his excellent work during the war in the Southeast Asia
Command. We’d had one or two joint conferences during the war.
But, indicative apparently of his feelings with regard to me, when he was
about to retire as Chief of Engineers he wrote me a personal handwritten
letter saying that he wanted me as his successor. He said that he felt that
President Truman was favoring General Pick [Brigadier General Lewis A.
Pick]. General Pick was Missouri River Division Engineer at that time, and
with Truman having come from Missouri there was a close relationship
between him and the contractors there pressing for Pick. I, of course, was
doing nothing nor would I do anything to seek that office. In any case,
Truman was President and wanted Pick. Wheeler wrote to me that he was
going to defer his retirement and continue on duty as he expected that
Truman was not going to be reelected, as everybody did; and that after
Truman’s successor came in, then he would retire. He thought that I then
would be selected as Chief as the choice of the War Department.
Of course, Truman was reelected. Harry Vaughn, who was Truman’s
principal aide in the White House, served out in the Southwest Pacific. But
he had been relieved and sent home by MacArthur, and he held a rather
bitter hostility to MacArthur because of that. I think he personally wanted

270

Hugh J. Casey

to be sure that nobody of MacArthur’s group was going to be Chief of
Engineers, and he particularly wanted Pick.
As I understand it, the board of officers submitting recommendations
submitted my name at the top of the list, along with several others; and
Pick’s name was not on it. It was sent back by Truman with directions to
include Pick.
After Truman’s surprise reelection, I received word from “Spec” Wheeler
that I was being ordered to Washington for conference. So I took references
on several matters of engineering concern with me. When I got there, he
told me of this situation. He wanted me to be Chief. He said he had
arranged an appointment with General Bradley, then Chief of Staff; then
with Kenneth Royall, the Secretary of the Army; and then with the
President. That I was to meet them, I assume in connection with having
them see who I was as potential Chief.
I did meet with General Bradley. He told me the same story, that the Army
wanted me as Chief and not Pick and had therefore set up these
appointments with the Secretary of the Army and the President. I saw
Secretary Royall and he told me the same thing. He said he’d set up an
appointment for me with President Truman. This was only a few days after
Truman’s reelection. I had a very fine meeting alone with President
Truman, who asked about the situation out in the Pacific. Of course, I made
no mention at all about the Chief of Engineers appointment because I, unlike
others, had not been actively seeking it. I’d have been highly pleased and
honored if I had been so designated. We had a very pleasant conference.
He inquired about things out in the Pacific and sent greetings to General
MacArthur through me, and after 20 minutes or so we ended the conference.
I proceeded with my other functions and duties and conferences in
Washington and returned to the Pacific. Shortly after that Pick was
appointed Chief of Engineers.
Q: I think the universal opinion is that the engineers lost. General Pick is
certainly not considered to have been very good.
A: I didn’t think he was.
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Q: After Pick’s appointment, then you decided to retire. Did General
MacArthur try to convince you to stay on?
A: No. He did try to convince me on one thing. Just prior to our departure,
he had Mrs. Casey and me over to luncheon. Just about that same time I
received a cable from the Indian government making a very, very fine offer
for me to head up their Damonar Valley Project. It was very similar in size
and scope to our TVA program—construction of dams for power and
irrigation and so on. They offered me a very fine retainer, living quarters
and staff, car, pension, and so on. They wanted me to proceed at their
expense down to India for a conference on it.
But here we were, all packed up. Our household goods were on the
transport. We were getting ready to leave the next day. He said, ‘Pat, go
down there and talk to them. You can’t lose anything. ” Then he said,
‘Though you won’t get on the transport, I’ll send you on the Bataan (his
plane) over to Hawaii and you can catch the transport there. You have
nothing to lose. ” But I’d been out in the Pacific for 11 years, so I felt that
it was time to get back to US terra firma and see my family. My mother
was ailing; so I declined and did not go.
Shortly after my return I was sent over as the American delegate to the
Permanent International Association of Navigation Congresses [PIANC] to
their session in Portugal. As representative there, I attended those sessions
and then made a tour through North Africa and Europe, observing various
engineer activities there prior to my return to the States for duty as division
engineer of the Ohio River Division. It was not what I thought then was the
ideal appointment, but I was ready to accept it and proceeded there.
I was there only a short time when I received several enticing offers for
outside employment, so I decided to retire from the service and get into
civilian activity.

Observations on Douglas MacArthur

Q: When you were in Japan during the early postwar years in the occupation,
you got to see at first hand the impact of General MacArthur on the people
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in government. How significant was his personal role in reshaping Japan
and Japanese society?
A: I think it was material. You have to visualize that here is the head of a
conquering army that has just conquered Japan’s military forces. We had
stopped the movement of Japan into China and Korea and their Far East
expansion program. Here was General MacArthur over their emperor.
Their emperor, keep in mind, was not just the Pope, not just the bishop of
England, but in their minds he descended from the deity and yet, here he
had a mortal, an enemy mortal, placed over him directing his government.
The situation was extremely difficult. But in a very short time MacArthur
was recognized as a great friend and, I’d say, a savior of Japan. They were
prepared for a conquering army possibly to go in the way the Japanese did
in Nanking in China where there had been rape, looting, and whatnot. But
our forces went in relatively disciplined. We did not requisition food from
the people, but instead brought supplies in, medical supplies and food to
assist them. We worked on major reconstruction programs for Japan which
were very helpful to them. We brought in critical supplies and so on to
assist them.
You must keep in mind, too, that Japan was half women and half men, let’s
say. And here MacArthur put through a program whereby a woman, instead
of being a chattel walking behind the husband, attained equality and even the
right to vote. So that raised the level of womanhood, affecting half the
population in Japan. And the women did not resent that.
Japan also had a large agricultural population, with many very small farms.
A little plot of an acre, an acre-and-a-half, or two acres was considered a
farm, instead of hundreds or thousands of acres as we had. But those little
agricultural properties were largely operated by families who had been
operating them maybe for some generations, but owned by others. They had
to pay relatively high rentals on their holdings. Well, we put through a
program whereby these small landholders could acquire ownership, with title
to these lands, under a controlled purchase program. This large group of
small Japanese farmers did not resent that, and I think felt very favorable
toward General MacArthur for it.
Also, in the large labor force in Japan, striking was impossible. They did
not have the type of labor organizations that we have. And I think to put a
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similar handicap on industry in Japan, we authorized the organization of
labor unions and in fact encouraged them. And the vast ranks of labor
appreciated that.
So when you win the support of women, agriculture, and labor, you’ve got
the support of the great majority of the people. I think MacArthur’s conduct
of the occupation was a sample of his outstanding statesmanship. He
commanded great respect.
Q: Do you have any additional comments to make about General MacArthur as
you knew him and served under him?
A: Many of the general public sort of regard General MacArthur as one who
had certain personal vanities and that he held himself above the rest of the
crowd. It is true that he had certain little personal frailties. For instance,
Ike Eisenhower was bald. Ike recognized it and went around bald. General
MacArthur, realizing that the hair on either side grows long even while
you’re bald on top, would have his hair parted way over on one side and
then sweep it across his bald pate. At his age, of course, it would have been
normally gray, and I’m sure he had it dyed.
He was also very, very careful to assume a commanding pose under all
situations. He had a wonderfully fine and masterful knowledge of the
English language, and in using sometimes the precisely accurate though
unusual word to describe something, people seeing or hearing these words
of unusual usage sensed that he was talking above them rather than actually
expressing in accurate words whatever the thought [or] action commanded.
But these were relatively tiny, petty, or personal frailties. He did have an
outstanding intellect, a wonderful brain. He could react almost instinctively
to any given situation. It was just as though his brain were a computer. A
thought would come; it would go through in a matter of seconds-the same
processes that are performed on a fast computer. He could analyze issues
very, very quickly.
He also had a marvelous memory. He could read a telegram of several
paragraphs and put it down. With his photographic mind, he apparently had
a photographic imprint of that particular communication, and he’d walk up
and down, discuss it by word and paragraph.
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I think the way he conducted his campaigns in the Pacific is a great tribute
to him as a military leader. When you compare the casualties of the various
operations in which our forces were involved, as contrasted to the casualties
in the Central Pacific and in Europe and the way they conducted the long
and costly campaign up through Italy, as compared to the outstanding victory
we attained in Korea by reason of the Inchon landing, cutting off all the
North Korean forces and causing their withdrawal at no sacrifice of life as
compared to the heavy losses we would have sustained if we had just tried
to pursue and push them back up that peninsula. All of these are measures
of what a real leader he was, both as a military leader in war and an
outstanding statesman in his conduct of the occupation in Japan.
Q: I don’t think I have any more questions for you. If you want to make any
additional comments, I’ll leave it up to you.
A: I think that’s probably enough. If and when you have this done and you
want any corrections or any other information, there may be more
opportunity at that time. Thank you.
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“Toast to the Corps!”
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Toast to the Corps!
In the words of General MacArthur, referring to our World War II
operations in the Southwest Pacific Theater, he said, “It was an Engineers’ War. ”
Time magazine, describing the Southwest Pacific phase said, “The War in
the Pacific is moving with the speed of the bulldozer, ” indicating that Our
advances were controlled by the speed at which our engineers could hew out and
develop new air bases with each new landing operation.
Our engineers in the Southwest Pacific were a magnificent team.
● They

embraced our topographic units for the mapping of this vast
uncharted region.
. They included our engineer amphibian units which led our landings
and conducted vita shore-to-shore missions throughout our advance.
• Our combat engineers with each division were invaluable in their
vital engineer support in every combat effort.
• Our engineer construction type units of all categories set a
miraculous record in their speedy development of air bases, ports,
roads, petroleum storage and distribution facilities, hospitals, depots,
utilities, etc. in jungle and other wholly undeveloped areas in each of
our successive landing operations.
The engineer contingent in each such operation constituted a major portion of
each landing force.
At the end of World War II, our engineers of all categories approached
300,000 in total strength with many more planned for the projected OLYMPIC
and CORONET operations for the invasion of Japan.
Morale is a most strong element in any organization and a great factor in
contributing to its success. In recognition of that, I developed a toast to our
Corps of Engineers. It created a good natured rivalry with the other arms and
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branchs of the service and with my fellow associates on General MacArthur’s
staff — but strangely enough, it is true. It goes as follows:
To the Corps of Engineers
The Corps Elite,
The Mental Aristocracy of the Army,
The First Forward, and the Lust Back,
The Corps Elite,
The Corps of Engineers.
It is true that we are a “COrps Elite” as exemplified by the long record of
accomplishment, both in our civil and our military operations, since our
inception.
The phrase, ‘The Mental Aristocracy of the Amy, ” really wows them, but
through the years, the top graduates of the Military Academy were chosen for the
Corps, and those who entered from civil life were subject to most difficult
examinations as compared to entrants to the other branches.
In each operation we were "The First Forward and the Last Back. ” Our
amphibian engineers manned the landing craft in the forward ranks of our landing
forces. Our construction as well as our combat units had high early priority in
such landings to initiate their vital missions. After such landings the tactical
elements could be withdrawn for rest and re-equipment after the area was
secured, but the demands on our engineers, on their almost superhuman task of
rapid base development, could not be spared until virtually the last minute before
they were staged for their next such operation. In some of our combat operations
in the dense jungle, our engineer bulldozers preceded the tanks, which in turn
preceded the infantry — again first forward. In our withdrawal operations, as on
Luzon after the Japanese landings, our combat engineers in their divisions and our
“Casey Dynamiters Teams” were also the last back as they dynamited bridges or
destroyed other facilities immediately followed the rearmost tactical elements of
our tanks or infantry.
Thus, I again propose a toast to our Corps of Engineers.
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N addition to the military engineering functions allotted to the Corps of Engineers, U. S.
Army, there are certain civil engineering projects with which this branch of the army is
charged by Congress.
In the past there. may be listed among such
projects the lay-out and construction of some
of the first railroads in America, the Panama Canal, the Alaskan railroad and all the major river
and harbor improvement throughout this country.
At present, river and harbor improvement constitutes most of the civil engineering work of this
corps. The hydraulic development at Muscle
Seals on the Tennessee river is an instance of this
class of work.
The Muscle Shoals project is a culmination of
three important situations: first, the shortage of
nitrates in this country; second, the necessity for
improvement of the Tennessee river for navigation; third, hydro-electric development. We shall
consider each of these contributing factors in
order.
N ITRATES

Nitrogen, forming four-fifths of our atmosphere is one of the commonest elements in our
daily life. However, it is of little value in its
pure state and is valuable only in the form of its
chemical compounds such as nitrates. Vegetable
life, and consequently human life, cannot exist
without them.
In explosives, the same situation relative to
the need of nitrates exists. Nitrogen in some
of its chemical compounds is an essential constituent of almost every explosive necessary in
warfare. Regardless of “the millions of men, who”
to quote William Jennings Bryan “will spring to
arms overnight,” if there are no arms, explosives
or equipment with which to arm, train and equip,
they would be helpless under a swift attack by
any modern European or Asiatic power.
Before the construction 01 l-J. S. Nitrate Plants
Nos. 1 and 2 at Sheffield, Alabama, close to
Muscle Shoals, our nation was dependent on a
foreign country for its supply of nitrates. In the

O. T. C.

northern part of Chile, lie vast fields of sodium
nitrate upon which we have depended for our
nitrate supply. This meant that in the event of
war with a superior naval power or with a power
conducting a ruthless submarine campaign, our
freighters and transports would be cut off from
communication with Chile and our supply of nitrates would cease. Without nitrates, our surrender would be but a matter of time. Nitrogen
may be obtained in the form of ammonia and ammonia sulphate as a by-product in the process of
making coke or gas. However, it would not be
feasible to construct and hold in times of peace
the additional coke ovens necessary to furnish
sufficient nitrates for war requirements. Animal
and vegetable refuse furnishes another source for
nitrates but in insufficient quantities. It is better
adapted for agricultural demand as a fertilizer.
There are at present three commercial processes
for the obtaining of nitrogen compounds.
The arc process burns the nitrogen in the air
by using a number of large electric arcs in an air
current, thereby forming the base for nitric acid.
A great quantity of cheap electric power is required to make this process commercially practical.
The Haber process, which was Germany’s salvation in the World War, consists of the uniting
of nitrogen and hydrogen under very high temperatures and pressures to form ammonia. This
is the process used in Nitrate Plant No. 1 but
it was not commercially successful. Since the
construction of this plant several improvements
have been perfected in the Haber method, so that
with certain alterations in the plant, nitrates may
be commercially produced there.
The cyanamide process, which is that used at
Nitrate Plant No. 2, is as follows. Limestone,
CaCo 3, obtained from the government quarry
at Waco, a short distance away, is burned in rotary kilns to form lime, CaO. Coke, made from
coal obtained in the mines of this region, if mixed
with the lime and heated to very high tempera.
tures in electric furnaces, to form calcium carbide, CaC2. This is ground to a fine powder.
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Pure nitrogen is then obtained by liquefying the
air and boiling off the nitrogen which boils at
—195.5 degrees C., whereas oxygen boils at
—182.5 degrees C. The nitrogen then passes
thru the carbide which is heated to 2000 degrees
l?. by an electrically heated carbon pencil, forming calcium cyanamide, CaCN2. This after being
washed is ground to a fine powder and charged
into heavy walled steel cylinders, called autoclaves, containing caustic soda solution. Steam
..

V IEW

OF

3

3

The above process requires over 6800 kilowatthours of electrical energy per ton of ammonium
nitrate produced. Therefore, in order to maintain such a war-reserve plant in time of peace
for the manufacture of commercial fertilizer, a
source of cheap electric power in addition to the
raw materials, limestone and coal, was necessary.
The site at Muscle Shoals combined these essentials and was selected for the above reasons.
With the supplies maintained as a war reserve

C ONSTRUCTION W ORK ON W ILSON D AM

is then introduced and the pressure raised to fifty
pounds to form ammonia, NH3. Ammonia and
air are then passed thru a platinum guaze catalyzer which is kept heated to a red heat thereby
forming nitric oxide, NO, which on cooling forms
nitrogen peroxide, NO,. This gas is passed thru
large towers in contact with water to form nitric
acid, HNO . Ammonia gas, NH , and nitric acid,
HN0 , unite to form ammonium nitrate, NH4NO 3,
Explosives such as smokeless powder, dynamite, nitroglycerine, triton, picric acid, and ammonium nitrate and commercial fertilizers such
as ammonium nitrate, ammonium sulphate and
ammonium phosphate are manufactured from the
above derivatives.
3

7

and those turned out at this plant, an army of
1,250,000 men may be continuously supplied with
ammunition. Additional plants may be erected
on this site after the declaration of war should
the need therefore arise.
NAVIGATION
The question of water transportation is another vital factor in this project.
The Tennessee river extends from about 41,2
miles above Knoxville, Tennessee, for a distance
of 652 miles to where it joins the Ohio river at
Paducah. It is a vast, potential navigation systern.
With an adequate means of water transport,
the tributary territory is capable of very inten-
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sive development. The lowlands are fertile and
capable of raising huge crops. The mountainous
or broken country contains timber, great mineral
wealth in iron, coal, limestone and lead. Chat anooga, Knoxville and Harriman are manufacturing centers which would be further developed
with improved transportation facilities on the
Tennessee river.
The greatest obstruction to navigation on this
river is the system of shoals extending to Florence, Alabama. In this relatively short distance,
the river falls 134 feet. These shoals are commonly known as the Muscle Shoals. They consist of a hard flinty rock strata which has resisted
erosion and has caused the river to widen out to
two miles in places with a resultant shallow depth.
At this point, a word about the two general
systems of river improvement might not be amiss.
One method is that of channeling in which the
object is to so direct and regulate the channel of
the river that it will scour out its own path and
furnish sufficient depth for navigation. This is
accomplished principally by dredging and by bank
revetment. The Mississippi river is an example
of this method of river improvement. The other
principal method is that of damming the stream
at intervals thruout its length so as to raise the
water level of the river. This is accomplished
by a system of locks and dams, weirs or wickets.
An excellent example of this type of improvement
is the Ohio river. Combinations of both methods
are frequently used.
As early as 1831, the state of Alabama with
funds derived from a Federal grant of land of
400,000 acres tried to improve the Muscle Shoals
section of the Tennessee by putting a detour system of canals and locks around this obstruction
but it was not successful,
The present plan of improving the Tennessse
river was adopted by President Wilson, Feb. 23,
1918. A six foot channel at ordinary low water
will be maintained from the mouth of the river
up to Florence where the Muscle Sheds system is
encountered. At Florence, Dam No. 1 will be
constructed to provide six feet depth of water
between it and Dam No. 2, two miles upstream,
It is purely a navigation project as no power will
be developed.
W ILSON DAM
Dam No. 2, or Wilson Dam, is the major project in
this system,
It is
the
largest dam in the world, being almost a mile
long and one hundred and thirty-seven feet high.
Thirty-six million cubic feet of masonry go to
make up its vast bulk.
It will provide a lake of a minimum depth of
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six feet for a distance of eighteen miles upstream,
thereby taking navigation over the worst obstacles of the Tennessee river shoals.
The dam is made up of a power house 1250
ft. long, a dam or spillway section 3050 ft. long
and a two stage lock system having a total lift of
93 feet.
CONSTRUCTION
In the construction of the dam, six temporary
coffer-dams of a total length of two miles had to be
constructed. These coffer-dams were made up of
timber cribs loaded with rock and sealed with clay.
Numberless water-bearing seams and clay
pockets were encountered in the foundation and
adjoining bluffs. In one instance alone, a tunnel 1400 feet long had to be dug thru a waterbearing seam. All the clay encountered was
cleaned out and the cavities were filled with concrete to make all waterproof.
A large central concrete plant was erected on
Jackson Island in the center of the river. A construction bridge was built paralleling the dam
site, bearing railroad tracks and tracks for seven
huge construction derricks to facilitate the transportation and handling of materials. A lumber
yard was erected to handle the millions of board
feet of form-work necessary. Five thousand men
are working day and night on the construction of
this dam. The question of systematic supply of
cement, lumber, sand and the thousand and one
other essentials was a huge problem in itself.
LOCKS
The locks are located on the north bank of the
stream, each being 60 feet wide, 300 feet long,
and providing a lift of 461/.. feet for vessels up
to 7 1\2 feet draught.
The gates on the upstream end of these locks
are of unique construction.
Watertight steel
boxes, 60 feet long, 14 feet high and 6 feet wide
span the lock. When empty, these boxes float
keeping the headwaters out of the locks. When
filled, they sink in their recess and permit the passage of vessels entering the lock.
A pair of standard mitering lock gates is used
between the locks. They are hinged on the inner
sides of the locks and meet in the center. When
opened, they are contained in recesses on each
side.
All gates and valves are operated by compressed air and are controlled from one central
point in the operator’s house.
DAM
The dam is made up of
non-overflow
sections and the spillway section. Both sections
are unreinforced gravity structures, the foundations of which extend fifteen to sixteen feet into
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total width of 160 feet at the base. It extends
to a height of 140 feet from the foundation to the
operating bridge.
A non-overflow section extends for 180 feet
from the locks. The spillway section is 3050 feet
bed rock. At bed rock, the dam has a width of
101 feet which with an apron of 59 feet gives a
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in diameter at a velocity of 45 feet per second.
Special precautions have to be taken to prevent
destructive scouring action from these streams.
A bed of concrete a yard thick and covered with
huge granite blocks extends some distance downstream and serves to break up this torrent.
The power house containing the hydro-electric

S PREADING D RAFT T UBES —P OWER HOUSE CONSTRUCTION

long and contains the gates and controls to take
care of normal and flood overflow. When it is
considered that the Tennessee fluctuates from a
flow of 10,000 c.f.s to almost 500,000 c.f.s, it is
seen that extensive provision must be made for
flood control.
Flood waters are passed thru a series of 58
steel flood control gates, each 38 feet long and 18
feet high. A very unique system of controlling
these gates allows one operator to open or close
all of them within two hours.
To take care of normal flow in excess of power
requirements, thirteen sluices are located in the
five non-overflow sections near the power house.
These sluices are circular conduits nine feet in
diameter. They are protected by large screens
upstream and controlled by a butterfly valve at
the downstream end. When fully opened, a sluice
discharges a stream of water eight to nine feet

generators makes
Over all of this
allows all forms
this dam bridge.

up the remainder of the dam.
runs the Dixie Highway which
of traffic to cross the river on
(Literal interpretation. )

About eighteen miles above Wilson Dam, it is
planned to construct Dam No. 3. This dam will
raise the water 45 feet and allow navigation 65
miles further upstream. It will cost about $25,000,000 and will develop from 34,000 primary
horse-power to 250,000 secondary H. P. It will
be longer than Wilson Dam but not as high.
Several smaller dams will provide navigation for
156 miles up to Holes Bar. Above this point to
Knoxville, the river is navigable to light draft
vessels.
Even without nitrates or power development
the increased water transport facilities provided
on the Tennessee will be worth the total expendi-
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tures. It will furnish a necessary means of cheap
transportation for a great industrial region.
HYDRO -ELECTRIC DEVELOPMENT
One thousand two hundred fifty feet of the
southern end of Wilson Dam go to make up the
power house. This building is 160 feet wide and
134 feet high. It will contain the turbines and
generating apparatus for the hydro-electric development.
With the completion of this dam, 260,000 horsepower of hydro-electric generating apparatus
will reinstalled. Tailrace excavation, draft tubes
and the necessary construction of the power

unit consists of a water turbine of the Francis
type set vertically with a Westinghouse electrical
generator rotated on the same shaft above it.
Three water intakes, large enough for a truck
to drive through, conduct the water to each turbine. These intakes join to form a scroll case
where the water is distributed into the turbine
buckets.’ Control gates are provided at the head
of each intake to regulate or cut off the flow of
water. Steel screens prevent debris from entering and harming the turbines. A turbine governor regulates a system of wicket gates located
around the runner so that the amount of water

P OWER H OUSE S ECTION

house sub-structure will be provided for the ultimate installation of additional generating apparatus sufficient to develop the total power to 610,000 H. P. It is believed that with the intensive
industrial development going on in this region
that a market will soon be developed that will
absorb all this power.
P OWER UNITS
A total of eighteen power units will
eventually be installed, four of 30,000 H. P.
and the remainder of 35,000 H.P.
Each
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delivered to the turbine is regulated according to
the amount of power required and distributed
from each generator.
DRAFT T UBES
In order to discharge the water with minimum
back pressure, a form of draft tube is necessary.
In tests carried out in miniature, the Moody
spreading draft tube gave the best efficiency. One
each of two other types have also been installed
to determine under identical conditions the rela-

(Continzued to page 20)
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ing magazines represented there, thus showing
the weaknesses of each publication. Each delegate was given a style book for E. C. M. A. which
had been carefully worked out by members of the
group. Professor Gardner of the School of Commerce, spoke on advertising methods and practices. The talks by Professors Hyde and Gardner were to the point, full of practical information of real use to every publication, and gave
the delegates something to take back to their
staff. The discussion on advertising took up most
of the time allotted to group business as it was
the subject of greatest importance to the delegates. The regular committee reports and election of officers had to be rushed slightly because
of the intense interest in the advertising discussion. It was a great convention and one the delegates will always remember.
Compare this issue of the Kansas Engineer, in
which the staff has tried to embody the principles
recommended by E. C. M. A., with the Jan., 1924,
issue, and you will agree that there have been
great strides toward the improvement of your
publication.
Muscle Shoals

(Continued from page 10)
tive efficiency so that the results may be available to the engineering profession.
E LECTRICAL E QUIPMENT
The initial installation of generators w 11 consist
of 25,000 K. V. A., and 32,000 K. V. A., 60-cycle, 3phase, 12,000-volt, 100 R. P. M. Westinghouse
type. The exciters for each will be a 250-volt
direct connected and equipped with voltage regulators for their own control.
A house generator 940 K. V. A., 60-cycle, 3phase, 2300-volt, 515 R. P. M. will provide power
for the lighting system and station auxiliaries.
A large storage battery is also provided for
switch operation and emergency lighting.
With the installation of all eighteen units,
100,000 H. P. may be developed over 97 per cent
of the year, over 300,000 H. P. for six months
and over 600,000 H. P. for two and a half months.
AUXILIARY P OWER P LANTS
In addition to the hydro-electric generating system, there is a steam plant at Gorgas, about 90
miles southeast of Nitrate Plant No. 2, capable of
generating about 40,000 H. P., with a transmission
line for this amount of power to the plant. There
is also an auxiliary steam plant at Nitrate Plant
No. 2 adjoining Wilson Dam where 80,000 additional horsepower may be generated, Coal is
plentiful in this region so that these plants may

be economically run during low water periods
should extra power be required.
GENERAL
It is seen that Muscle Shoals is a project of vast importance to this country It
is a very essential unit in the national defense
system of this country due to its potential nitrate
production. In peace times it will be a great aid
to the agricultural industry in providing a necessary fertilizer at a cheap price. It will generate a great amount of electrical energy and
furnish it at a low price to the industries in this
section, thereby helping to develop another great
industrial region in the south. It will open Up
to navigation an important waterway which will
become more and more important as this region
develops.
Muscle Shoals is only one other successful accomplishment in the peace-time activities of the
U. S. Army.
When a shop foreman in England, France, or
Italy tells a workman how to do a job, the chances
are that he will be understood and that the man
will follow out the instructions.
But when a foreman in an American shop tells
a man how to do a job he may understand or he
may not, depending on whether the workman
understands the English language.
The advantages of a working force using a
common language are so many that other nations
wonder how we are able to get any production.
In some of our large cities there are as many as
twenty different nationalities under a single factory roof.
Where there is a problem, there is a solution.
In this instance, American manufacturers who
have been assimilating foreign labor over a period
of fifty years have partially solved their problem
by the extensive use of machinery and the subdivision of labor.
The task of making foreign labor productive
has contributed largely to the development of
standardized articles and processes. Workmen
in these plants go through the same motions
month in and month out.
This is the way out, but not the final answer.
The answer will not be obtained until we make
some provision for the compulsory acquirement
of the ability to speak and write English.
The universal use of a common language will
do more than any one thing for the political and
industrial development of the United States. We
should all apply ourselves to its realization.

—Through the Meshes,
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Deadman Island Lock and Dam, Ohio River
H U G H J.
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EADMAN Island Lock and Dam, located on
the Ohio River 13.3 miles below Pittsburgh,
Pennsylvania, has been under construction
since May, 1927. The lock has been completed with
the exception of the lock gates, operating machinery,
power and operating houses, and the emergency dam,
all of which are now being installed. The abutment
and first section of the dam, embracing 372 feet, have
just been completed except for three 20-foot spillway

of the Monongahela River type, 56 by 360 feet, Each.
lock consists essentially of a lock chamber, upper
and lower gates, a culvert system for filling and
emptying, gate - operating machinery, power and
power transmission systems, mooring posts, capstans
and lights. The lock chambers are filled and emptied
by means of a longitudinal culvert system running
through the walls with openings to upper and lower
pools and to the lock chamber, controlled by butterfly valves. A power house with hydraulic turbine
propulsion provides power for gate and valve operation, utilizing oil pressure transmitted through oil
lines to the gate- and valve-operating machine. An
electric generator, also turbine driven, furnishes current for light and power.
Both locks and dam are gravity-section concrete
strulctures founded on rock. A firm sandstone was
encountered here at elevations ranging from 654 to
665 along the land wall and at elevations varying
only a foot from 654 for the middle and river walls.
The crest line of the dam is at 690.
The walls of the lock consist of the land wall,
middle wall, and river wall, all of which rise to
elevation 705, providing a guard or freeboard of
15 feet above the dam. Each wall has two longitudinal passages or galleries running through it.
The upper is a pipe-line gallery containing the oil,
air, and water lines required for operation and
service. The lower gallery is the culvert for filling
and emptying the lock chamber.
The land wall is 1.936 feet in length. This distance
includes the upper and lower guide walls, each 600
feet long. The guide walls are founded on concrete
piers spaced 20 f’eet center to center, and ranging
from 16 to 27 feet high. This construction is less
cost]y than a solid retaining wall. and serves as adequately in guiding tows into the lock.

openings, and work is under way in the second
cofferdam.
This structure will replace Lock and Dam Number
3, 2.3 miles above, and Lock and Dam Number 4,
5.3 miles below, both of which were completed in
1908. Dams 3 and 4 are the standard Ohio River
type movable dams, whereas Deadman Island Dam
is a fixed concrete dam of gravity section. It is
similar in many respects to Emsworth Lock and
Dam, which replaced movable Dams 1 and 2. It is
one of a system of dams which, on completion in
1929, will furnish 9-foot navigation on 968 miles of
the Ohio River from Pittsburgh, Pennsylvania, to
Cairo, Illinois.
In the upper reaches of the Ohio River, the old
movable type of dam has proved less desirable than
the fixed type. The steep slope of the stream, the
rapid fluctuations of stage, the dangers of running
ice. and the shorter periods in which open river
navigation conditions obtain, all tend to make the
operation and maintenance of movable dams difficult.
The advantages of open river navigation are at a
minimum, and thd disadvantages inherent in the
movable type of dam are always present. The fixed
type of dam, in providing a fixed pool, at decreased
cost, with greater ease of operation and maintenance,
will supersede movable Dams Number 3 and 4.
The crest line of the dam is located opposite
Shields Station on the Pennsylvania Railroad. The lock is placed
ideally on a comparatively straight
reach of river. When one considers
the typical Ohio River tow—70()
feet in length—consisting of a towboat pushing from six to thirteen
barges with loads up to 13,()()()
tons, the desirability of a straight
and easy approach to the lock can
he realized, as it eliminates the
dangers of being swept out over
the dam, such as would particularly attend the location of the lock
on a point. It will be notted that
the dam is located at a slight
widening of the stream, thereby
allowing a long spillway-l,583
feet. As a result, a minimum obstruction to the flood flow of the
river is provided and the dam only
becomes ‘‘ drowned out” at extreme flood stages.
The
The locks at this darn consist of the one standard is 973
Ohio River lock. 110 by 600 feet, and a smaller one,
The

View of Part of the Dam
middle wall, separating the two lock chambers.
feet in length.
river wall, 1,239 feet long, is made up of an
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concrete piers approximately 27 f’eet high, similarly
spaced 20 feet center to center. The upper guard wall
prevents tows in the upper
approach from being swept
out over the dam, while the
lower guard wall protects a
tow in the lower approach
from the disturbing currents
immediately below the
dam.
The width 0f base of the
walls is 24 feet in the lock
walls proper, and 13 feet in
the guide and guard walls.
The lock faces of all walls
are vertical, while the outer
faces are battered to give a
width of top of 10 feet in
the land and river lock
walls. and of 5 feet in the
guide and guard walls, except where extra space is required for houses, gate recesses, et cetera.
In order to protect the
concrete walls from injury
by scraping and battering
of the present type of steel
barges, slightly curved steel
armor bands about 1 inch

Placing One of the Lower Lock Gates
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of 1hP chambers. 'l'lw enln~rt system had to through its shaft without obstruction to the lo:·k
he of amplr sizP and caparity in order to fill or chamber or approaches. Bearings may be easily replaced. With proper preparation, the replacement
rmpt~· the loeks (thP larg-Pr onP 110 by 600 feet
hcing- ahont 11,~ acres in area with a normal lift of of a blade should be accomplished within a day.
l :L/;) fpet) in a minimum of timt>. Other essentials
A hydraulic system of oil pressure lines is used
w<>rc that it should equalize the water levels above for the transmission of operating power throughout
and brlow the g-ates with a minimum disturbance of the lock. Such a system is unaffected by floods
water in the chamber and the approaches during and is particularly suitable where large forces and
fillin~ and emptying-, and that the system of valves
slow motion are encountered. This oil pressure opshould be rt>liahlr, durable, and easily accessible for erates hydraulic cylinders at each gate and valve
rrpair.
in both locks.
Each gate or valve is operated essentially by a
The cnlwrts for the operation of the 110-foot lock
t•xtrn<l thron~h the land and middle walls while valve controlled piston operating in a hydraulic
that for operation of the small lock extends through oil cylinder. To the piston operating the gate is
the river walL Through the walls at the head of keyed a gear rack which, in turn, propels the gate
each culvert is a series of screened openings, 5 feet by a linked mechanism operating on a geared sec"quare, which taper to 4 feet square as they enter tor. The valve is operated by a piston attached to
the culvert. The culvert is of sufficient size and a rocker arm, in combination with a vertical strut
structural shape to carry the water through the extending down the valve shaft. The link Il!echanism
wall. A large butterfly valve near the head of the for the gate is so designed as to give maJQ_ylum gate
culvert below the intakes controls the inflow. A travel when minimum force is required and similarly
series of similar 3- by 4-foot openings, tapering out maximum force at slow movement when it is required
to 4 by 5 feet branch off from this culvert into the at the terminations of gate travel. Likewise, the
lock chamber. The culvert diminishes in size toward rocker arm and strut for valve operation are dethe center of the chamber as its flow capacity de- signed to give the maximum force near the open
creases. As the culvert approaches the lower end of position where such force is required with the
the lock wall, it tapers out again to the same size butterflv valve. The rate and extent of movement
it had at the upper entrance. Here it has a sim- of gate. and valve are automaticall~· controlled b~·
ilar butterfly valve and a series of openings branch- the operHtion cylinders.
ing out from it into the iower lock approaches. The
Controi vaives are provided on ali three walls £or
openings are all below draft line. The whole system sewral combinations of operation. Xormal operation
is designed to fill and empty the lock with a mini- pl'OYi<l<•s for operatin~ both loci's f1·om the middle
mum turbulence to water and disturbance to craft wall. The larg-f' lock may also he operated from
in the chamber and approaches. This system will fill tht> land wall and thf' small lock from the river wall.
or empty the lock in five and one-half minutes.
The controls for the valves are located at the
The valves in the large as well as in thf' small<•r middlt> of each lock wall. Th<• controls for the
culvert are of the structural steel butterfly type large lock ~ates art> located just downstream and
operating on a horizontal axis. They o}wratL• on npstrPam respf'ctin--1~· from the upper and lower
cast steel axles rotating on
~ate recesses, while thost•
phosphor bronze removable
for the small lock gates are
bearings keyed to cast iron
located at their gate reframes embedded in the concesses. Thus the controls are
crete culvert. The smaller
arran~ed for maximum acsize, 10 by 12 feet, is idencessibilit~· considering tlw
tical with that installed in
requirement that the operaLocks 6, 7, and 8, l\1onongator proceed to where he rna~·
hela River. With the large
check proper clearance for
culvert, consideration was
gate operation and non-ingiven to tlie Stoney type of
terference of drift.
Tlw
levers are arranged for simvalve, which is more usual
in this size, but the butterple and instinctive operafly type was adopted for the
tion, being moved in the di13- by 14-foot, 10-inch, culrection in which movement
vert also. It should prove
is desired. They are automore serviceable than one
matically I o c ked when
of the Stoney type because
placed in the neutral posiof the smaller number of
tion.
moving parts subject to
Pipe lint's carry the prt•swear and corrosion.
sure oil, st>rvice water, awl
Recesses for bulkheads
air from tlw power houses.
,.,,.,a,,,. Llto"''l .r ... f-hA
with shafts extending to the
Lilt; pVll't:'l
top of the walls are proplants through inspection
vided in the culverts iust
galleries above and parallelabove and below the vai~es~
ing the culverts to the faThus this portion of the culcilitit>s wlwre the materials
vert may be pumped out
are used. The galleries art>
and the valve repaired or
drained to lower pool, and
removed and r e p I a c e d
The Lonl!ltudlnal Culvert
are protel'tf'd against all hut
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highest floo(ls.

'l'ht• pipPs are carried on cast-iron
The main pipehne crossmgs of these lines across the lock chambers
are effpcted through seven, 6-inch, cast-iron, leadcalked pipPs, in a trench near the middle of the chamhers. The trench is channeled through the bed rock,
with small, 12-inch, concretp side protection walls rising to elevation 6.36.-l on either side. The crossings for
•1..................
') : ___ l_
:. _____
tue ~">l't'OIH 1nry ·>-HH~u Ul! unes, ror gate opera non In tne
large lock, are in recess grooves clown the gate recessns aml in similar grooves in the miter ~ills. In
l~rackets ?n tht• wall of thl• gallery.
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The Large Loek under Construction

the small lock, the oil lines for the gate operation
are 2-inch lim•s in groove recesses down the gate
t·ecess and carried on- small concrete piers acro:"s the
lock chamber.
The air lines carry air for the operation of air
tools and appliance~. The water lines serve particularly for flushing and cleaning out the detritus and
deposit, left by floods, from the galleries and other
n<>t>h: of
"-".L

J'~.-.

ILioJ

thP <:trnc>tnrP!'<
V~~

.....

"-'\..-.&.

..._"''-"'-'..._..~..._,...._..

Two power houses are provided-one for hydraulic
power, and one for the standby plant.
The power houses are small, concrete structures
of pleasing architectural appearance, located on the
river and--land walls on
line with the dam. In
eonstruction, provision will be made for expansion
joints at each monolith to eliminate cracks from
t•xpansion.
The power house for water-power operation is
located on the river wall. There are three turbines,
the independent inta]{es of which open directly
through the river wall into the upper pool. Bulk-
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the turbines for repairs. The power turbines are of
the vertical open flume wicket gate type. Two of
these turbines operate vertical triplex pumps giving
~;;o nonnds nrt>ssm·e in the oil lines for lock operati~~. r Th~- tl;i~~l, tl1rot;gh a vertical shaft and bevel
g-earing, operatt>s a 2;) k. w. d-e horizontal electric gent'rator for power for lighting and operating electric
facilitit>s snch ns capstans. For heads of from 10 to
1-l feet betwern upper and lower pools, either turhine will driw Pitht>r pump. For !wads less than
this, both turbines nwy bP connected to drive either
pump. Duplieatjnn of plant and operation thns
pro\·idt's a rpsen·p ag-ainst br('akdown or trouble.
'fhe powPr ohtaim•d from onP pump fnrnisht•s only
half that rt>quirt>d for norma1-spt•ed gate opPration.
L-4

An accumulator is provided in conjunction with each
pump to furnish thr additional power. The accumulator is nothing more than a \veight loaded plunger
working in a vertieal cylinder. \Vhrn oil pressure
is applied underneath this plunger, the weights are
raised to the top of the cylinder. Thereafter, until
they rest on the bottom again, they will exert the
operating pressure on the oil line. Eight air cushions
are provided in each accumulator to check the fall
of these weights. This accumulates and supplies 179
gallons of o11 at 230 pounds pressure, the additional
hydraulic displacement required
for normal-speed gate-operation.
The entire operation of the turbines is automatic. When power
is used, the turbine is brought into
operation by the opening of the
turbine gates. These are opened
by automatic control as soon as
the accumulator plunger starts
down, through a hydraulically operated piston connected to the gate
shaft by a differential gear. The
range of gate travel is controlled
by a hand-control screw. The turbine remains in operation all the
time power is being used and until
the accumulator is again filled,
when it stops automaticall.'·. This
power is transmitted to the gateand valve-operating cylinders on
both locks by the high pressure oil lines.
In addition to the oil pumps for the lock operation, there are facilities in the power house for compressing air. A vertical, duplex, single-acting air
compressor for 100 pounds pressure is provided
which may be operated by either turbine. There is
one air tank for storage in this power house, and
two in the basement of the Administration Building.
on the middle wall.
A "\'Prtir>~l triniPx w~tPr nnmn whiPh m:.~v hP r>onne~ted -t~- ~th-~~r t;-;bi~~- i~ ;1~~-lo~~-t;d- i~--t·i, e-· po-;~-r

house to furnish water supply to the lock.
As a further power reserve for use, when. for any
reason, the turbines can not be operated, a vertical
fire tube boiler with a horizontal, duplex, pot-valve.
steam-operated plunger-pump is provided in the
power plant located on the land wall. 'l'he pump will
be equipped with a pressure governor to maintain
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will be called into very occasional use only, a simple
but rugged plant, devoid of refinements, and of low
first cost, is used. This plant will ht• used for
initial lock oneration durin~? the constrndion of the
d~~--wh~~ n~ difference in i~ead and lwnep n~ ,~·at~~
power will be available. Thereafter, it will be used
only when the difference in head gt>ts he low () fpet.
or when, for any reason, water powt>r is unavaiahlt•.
Auxiliarit's for watPr and elt•drie powt>t' will also
be provided as in the hydraulic plant. A stt>amdrivrn, vertical, simplt>x water pump and a :!0 k. w.
diesel engine d-e g-t>nt>rator furnish tht•sp fat"ilitit•s.
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oil, and a wol'l~ shop are providt>d in this JHlWt•t·
honst>.
Tht> ..\dministration Buildin~ is similar in strut·tnr:ll amw:lt'HTll'f> to tht> tHlWt'l' housrs. It is loeatt>1l
;,~- .tiu:··;;{i~i·~·lj~:-·,~·ail ~rhPt~l'
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<·PntPrP<I. Tht> loelmlHstPr 's office, gages, shelter for
operHtors, and storag-e for <'qnipment and supplies
w·ePssHry for op<•rHtion arP proYided in this building.
An Hir OJWrate<l watt,r pnmp fnrnishes its water
supply.
ThP hosrnwnt of this building- rmbracPs the pipe
)!·all(•ry in thnt s<·etion of tlw wall. and two large
air re<•PiYrrs are fmplaced in it for air storage in
<·<mjnnetion ·with the air compressors in the pm:rt>r
plants. ( 'oal is also stort>d here. A Sf'parate watPrlu•ating- systPm is proYided for Pach building.
Facilities must he made aYailahle in each lock for
unwatering it for such repairs as ma,Y be required.
Provisions for the necessary coffPrdam are therefore
madr in the construction
Pach lock.
Jn the smaller lock, recesses are prm·ided in the
rin•r ond middle walls jnst upstream of the gate
rt>cPsses and immediately above the upper guard sills,
so that a girder may be placed across the top of
the lock at this point. Timbers or needles may then
he placed vertically, with their bottoms bearing
»gainst the upper guard sill, and their tops a~..rainst
this girder, to -form an upper coffpr. A foundation
for a Poiree Dam of elewn trestles is proYided just
downstream of the lower gatr. Thp foundation also
senes as the lower guard sill for protecting the
:11
J:! __ - --.
1
nult'r out rrom uamage oy cran or f'Xct•ssn·e <tratt.
The Poiree dam ma)· be erf'et('<l h:· placing- steel
trestles in the journal boxes, »ttaching woodPn
stringers to their downstr<•;un sidf' an<l phwing the
needlf's in position. A lower cofferdam mH:· thus hP
formed and the lock ma,· he nnwat('red fM any
required repairs.
·
The span of the largr lock is too g-r<•at to JWI'mit
the use of a simple ·girdPr »s in the small lm•k. ..:\n
E'mergency dam, consisting of a modified Bonil>(' t:·pc
of dam, is provided. The fonndHtion thPr('for, whi1•h
also acts as an upper guard sill to protPd tht· npJWI'
miter sill, is located just ahoYe the UPJH'l' J!Hh' rt>ct•ss.
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Dam, except that here tht' trPstl(•s art• raist,d in a
direction parallel to the lock wttlls. wh('l"<'tts lit Emsworth they are rais('d at rig-ht angh•s tht•r<•to. Tlw
recess for the end trestlP, nE'ePssitatt>d hr tlw ]attt•r
method, would interfere with tlw longitndinal tnw
of culyert adopted . .A l'f'CPss in this loefltion is also
subject to S('Vt'l'(' damag(' hom striking- by tows.
'fhere arP ten trestles. Pach of which <·onsists of
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dismantled or reassembled. Recesses in the upper
ends of thE' land and middle walls provide storage
space above all but high floods for all the removable
parts required for the emergency dam.
A means of propulsion for moving tows of barges
in and ont of the locks is desirable for rapid and
efficit>nt lock operation. This is provided by elPctricdriven capstans. One will be placed opposite the
lm\·Pr-o-::~tP rPf'P<;;<;: on thP mi(l(llP w::~ll
::~nr1 two at
tl,1~, ;1;;;~;-g-at~- ·;ec·~-;s<>~--- T·i;;~-~ps·t;~-, at_t_i1e. ~~PP;~.
end are also used for operating the emergency dam
for the large lock.
A 3-foot guard fence is to be erpcted on the outt:>r
face of the ri,·er walL This fence is detachable so
that it may be remowd easily prior to floods. It
consists of 111 ~-inch, g-alvanized-iron posts, spaced 15
feet apart, to "·hich art' fastened two %-inch, steel
guy lines.
( 'hpck posts on th<' tops of thP walls. and tiers of
line hooks in the facl:'s of thP walls, are placed at
short intE'rntls through the lengths of both locks to
f<wilitatE' mom·in~..r of tows at any place in the locks
or approaclws, a"t anr stage, a~d. for an:· t~·pp of
craft. Th(' posts consist of 7 -incl1, doublE', extrastrong, st('(•]-(•Hpped pip<' tilh•d with a 2 to 1 g-ront.
La<ldt•rs, consisting of stl:'t•l bars placed in rP·
<'<'SS<•s and <•mh<'<tdPd in th<• c<meretP on either sidt>,
HI'<' provid<'d at frl'qtwnt loeations whPrE' aecess from
tlw \Htlls to tlw WHh•r is <lt>sirPd. :-iimilar hctrs. 1'
sh;qwd and projeding fmm tlw <'oncrete, arP used
for lad<l<'rs in tlw shafts desct>nding- to the g-alleries.
:-itwh projt•etions <Ht' not suhjt•<'t to striking-, as wonld
happ<'ll in a lo('k <'haml)('r.
Tlw Pspl<mad<' or· spat•t• landwnrd of the latHl \ntll.
has lwPtl hat•ktillt•d to Pll'\·ation 70.), and will lw
JHtwd with (i- h~· (i-font s<tmtrrs of 6-incl1 concrett•
m·pr tlw art•a <'XtPndillg- downstrPam from tlw enwrl!<'lH'Y dam f01111dation to tlw Poirt'•e dam of tlw
largP l<wl;;, and nn tlw :-;lopt' 11p the rail embankment
to Pl~)<·at ion 717. thrt·rll.\. JlrPYt~nting" scottr o\·t!r t hi~
art·a in high watPr. .\ enrtain of stt•t>l shed pilinl!
is dr·i\'1'11 tn ht•d roek at tlrp llPJWl' <'ntl of the t•sphm<uh• to pl't'\'Ptlt t'l'Osion hy st'<'}Hlg'<'. Tlw Hl't'a"
np and downstrPam of th<• <•splanad<• will ht• riprappPd on slnpt•s of 1 on 11 ~ <md 7 on 11 r~~pe-c1in·Jy. to lwlow pool 1<'\'t'ls.

--

('JI)('I')!PIH',\'

dam foundation. A stef'l lwmn with its upstJ't'tllll
Pml hinged to tl)(' fonmlHtion r<·sts on <1 stt•PI p1·op,
the downstream Pnd of whi<·h is similm·Jy hiJwt·d
...:\ chain »ttached to thP frN' f'nll of tlu· p;·op n<;:s('~
through p:·es in the middh· and tht• frPP · Pnt.l ;1f thl'
ht>am. Each such trestlt- (•h<lin is <11h)('h('d h\· d(•tachahle clamps to the opt'rating eh1-1in. ...:\s. this
chain is raisf'd, it first raisps t}u> h(•Hm t-du•ml of its
normal raised position, whilf' tiH• prop slid<>s up its
nndt>r sidt' until it rt'arhf's its seat. Lig-ht stnwtnral
stt>el aprons, which »rl' connt'CtNl to tlw nppt>r Pn<ls
of adjoining- trt>stlPs by pins, reinforcf' tht• strnctnrl'
laterallv. and fnrnish :-1 w:-tlln'I:Jn: few a hridgt•. \
.:~iii~-~-· i~ ~~~~ p~~~:id-;d~-

........ -·.· -...

...

Two structural st(>E'l derricks IU'f' provi<h•<l to
operate on either side of the lock in raisinO' the
trestles. Tht> E>lectric capi<itans will normallv ft~·nish
tlw power for their operation.
·
ThE> dE>rricks are <lf'tachahle and may lw easily

As an aill to na,·ig-ation. for tows to tit> to while
awaiting thPir PntraneP into tlrf' ]()(•k, mooring- posts

cs
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are being installed at about .-JOO-foot intPnals on
tlH• lPft hank or loek side, upstream of thr lock.
Thest> mooring posts eonsist of massin• c·oncrPte an~·horagps ( ahont }:)() en hie yar1ls of concretP), "·itil
a fi-ineh 1·ht>ek post t•mlwddt•tl in their top. ThP~·
art• plaet>d on a smooth enrYe at tht> ne\Y pool watPr
line . .At Emswortlt and on th1• ~Ionongaltela, ,,·here
similar oJH•s IHtYt' l~t•t•n plcH·Pd, naYigators haYP

pn•st>nt tinw and \Yill <"lll1tillltl' to dn sn 1111til tlw
small lo;:k is put intu O}h'ration. Tht•n it will lw
po.qsihll' for the eontral'tnr on tl11• dam to ~·nntinlll'
,,·ith l1i~ <·offpt·dams Ht·ro.;:-- tltt• ri\·t·r.
!\ote" on Construl'tion of Lo('k
~\

lJnx-t~·pp

('Otft·t·dam l'lllhl"ttl"l'd tli1• l'lltil"l' work.
Tht> hulk of thl' till ltsl'd in till' t·oft"t·rdam w;~:-, madt•
11p of matt>rial t•xt·aYatt>d in till' \\"l't hy dn·dg·1•s and
d{~rrit·k-bnat~ .•\

-·-

Cun ... trurtion of the Ahuln•.-nl

by the

Cai~!-iun

Method

found tl1em partienlarly etfectiw. t>speeially in high
watPr when tht• current is rapid.
Extt>nsiw dretlging operations haYe had to be
11ndt>rtakt>n on this project. Xot only did thP upper
and lm,·er approaches to the locks l1ave to be
dJ·pdgP<l. inelwling thP remoYal of much of Dead·
man Island in tlw lower approach, but a temporary
t·onstntetion chanm•L ;)00 fept wide, requiring 34,000 Yards of PXcaYation. had to be dred!!ed and
maintainPd lwtwe<>n the l<;ck and the dam cofferdams
during the constrnetion of the dam and prior to the
t·omplPtion of tlu· lock, in ordf'r not to hinder
11avigation.
Dn•dginl! of thr npper approach 1'P4llll'l'd approxim'-ltt>ly 107,000 ~·ards owr a distance of a
third of a mile. This dredging was largely necessitettt>d hy the l"t'411irPment that the loeks be ma<lr
......... :lul,.lH
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dam. Tit is dtannl'l, tht>rt•for1·. ha<l to lw <lrP<lgP<l to
;H·t·omfHhttl' !-!-foot navigation on lowt>r pool Pll'Yatimt
of Dam :'\umlwr ..t- ( t>lHation fiH--t-.4). whpreas rww
llppt>l" pool will ht> at G!Hl. Bt>eanst> of tht> possibility
of Dam :'\umht•r -1- IH·ing- down and pool Pll'Yation
!wing- lo\\"t•rt•d, 1hi-; I'IJallllP) was dJ•t•dg-Pd to t>lt•Yl-ltion
fi/4.0.

TltP lowt>J' appt·oat·II. duP to thP propost•d Plimination oi' Da111 :\ llllliH·t· -i-. is tH·ing- dJ·t>dgt>d to l'll'Yation
fiok.O. 1:! ft>t>t lwlow normal low pool. This will ht•
drl'dg-t•d latPI' to t>lt>\·at ion f)(i;) to prO\·idP a !)-foot
dt>pth undl'r lmr-watPr PlPntt ion (i7--t- Pxisting wht•n
)\._,,.,

,.""''"''' _-, io.:

Jtln"I'I'Pd

'J'hi ...

HllllrOHt•h

H]SO

t'll-

;,;;;;;;tl:}:(::j""])t'c;;~~;~·ll;l.... I~la.~d . ~~··ili<:j;··-~l<j;jl:~l ---to -i-ts
dJ't•dg-ing- t'Pqllil't'JOI'Tits. It is t•stimatt•d this dn•dg-ing
will total :!:!.-J,OOO nll'<is. l>J't•dging will lw <·omplt>tPd
011 or about .\ug-11.st 1. 1!1:!!1.
TIH· :-JOO-foot <·hannt·l was dJ't•dg-t>d lwtwPt'll t Itt•
ltll'k and tlll' SP<'OJHl dam <"OtfPrdam. (Tht> dam is
ht•irw huilt in sll<'<'t>ssin· <·otft•rdams from th<• ahutlllt'llr sidt•.)
It is uHtrkPd out hy buoys etn<l at ni:zht
h_,. li:zhts. This is tctkilll! t·ctrl' of nctvi:zation at thl'
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trie<tlly-opPratPd t•t>ntrifng·<il plllllJh 1111\nttt•rt•d till'
t•otft•r. lt also p11mpt·d out aftt·t· t'<ll'li l"l't'lll"l'l'llt tlood.
of whieh tliPrt• \H'l'P many.
Two :2-yar<l eoneretl' miXI'I"...; \\"1'1"1' :--l't up within
and <It t'it-!Jt-'1' end of the eoft"t·t·. ( 'onstt·ndioit ~idin:zs
wert> built paralll'ling tht> railt·oad whi<·h passpd till'
sitP and (•t•nwnt storage shl'ds Wt'l"t' t'l't•ded oppositl'
the mixers an1l alongside tlwsp siding-s. ( 'ahlt>ways
1
1
..__
W('l't' ('1'('('{('<1 II'OIIl lilt' ('('Jll('Jif Sill'((-.; ro fill' IIIL\1'1':-;.
Sand HJHl gran! Wl'rP obtaim·d lcH'all.'· in ti!P rivt•r
from a saJl(l an<l graYel <liggt•r. ~and and g-raY1'l
wert' chargPd into thP mixrrs di n·~·tl~· hom thl' harg-Ps
at rach mixer bY whirlt>Y-t\·Jw dt•tTi<·ks st'f liP on
tht• eotft'rdam. ~\ · rt>s1•rw 1\ilt: ;lf smul and g-t·awi was
kept nt>etl' tht> mixer insidr the t·otft•rdam fot· ltsl'
\\"hen hargt>s wt•re not aYailahlt>.
ThP sppcifications for tlw cmH·rt'tl' r<•qnin·d for
Paeh yard: .) bags of crnwnt. 2.i pn111Hls hydrakd
lime, not lPss than 24 cuhic ft•et of grawl. and suffieient sand to yield l:l JWI' t·ent mort' mortat· th<lll
was rl'qnirl:'d to fill tht:> Yoids of tht• ![I"H\"Pl.
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usrd. BasP<l on thr aYerHgr of tht• tPsts, a mixtllt't•
of ;) bags of cemPnt to lJ <"Hhie ft•t•t of ..;and 1111d :2--tcnbic fppt of graYel or 1 ::!.:! :--l-.~ was usl'd for till'
greater part of the joh.
Tht> \\·ater eontl•nt was kt·pt down to tht• tninintlllll.
consistent with gPtting a uniform pla:-;tic mass. and
Yaried onl~· with tlw typr of fon11. It t·;mgt>d ft·ollt
about (i gallons pPr bag in tht• mass t•mH'I'I'tl' up to
... h.-.nt
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form-work enntaining J't•iJtfon·iHg-. wll1•t·l· t•xtnt workabilitY was PssPntial.
Th~ eom•rf'tt> was transport I'd i 11 llllt'k1·h l'ill'l"it•d
on standard-gag<' flat ears proJH"llt·d ],~· g·a...; hwomotiws. \Yhirlt.•ys, loeah·d at till· point ,,·it~·•·~· tiH·
pout· was ht·ing madt·. handlt·d tltt· h~~t·kl't frotn tlt1·
fiat into thP fon11. :'\o t'Olll"l"t•fl' \\·a, ;dlow1•d to Ill'
plcH·Pd hy <·hnting.
'f'}}p PX('(l\'cttion lHHdt• in t!H· dr.Y \Y~!S dnttt• hy tf!~·~~·
\\·hil'lt•ys as was tht• plcl<'illg" of fornl ..... Eig-ht wltil'll',\""
\\"t'l"l' usPd during th1• ltl'igl1t of till· t·on~trttl·tion
fo11r opt•nltl'd in till' largt· lotk. tltJ't•t• along- th1· land
\\all. and otll' ;dong- tlt1· middl1· \\all. 'l'\\·o op,•ratt·d
in the small lod~. a11d t\\·o \\"l'l"l' l'lllJllat·l·d ,,., tl11·
t·offt-rd<ttll tt•nding- tht• mi:-.:Prs.
Ttw t'XI'a\·ation of tlw l1wk ~·ltwulwt·.o.; to tina)
g-radt•s was ldt nnt il tilt' l'tlll of tilt' ,ioh. FiYt• dippPi: drt·d•;-··~ \\"t•rt• t~nipln;·•!d in i"Finnriii!!' tl:P ;·ntr:·rdaut aJIII,...t•:\t'a\·ating hot it I1H'k t·hatliiH·t·; to !!radt•.
Tht• iJISJH•I'tion fon·1• on tlw job laid out t!J,. t'll·
tit•t• work. g-i,·in:z litH's and g-rad1•-.; f111· tht• l'fllltnwtor
to follow . •\11 ml'tal-work was fl'-;t1·d at tht• mills or
shops, wh1'l'l' ntadl' or fahrit·att•ll. h.'· th1· llll'tal-work:-inspt'dion fon·1· of thl' I>istril't ( ltlit·l'. ~and. g-t·an·l.
and snt·h lllalt•t·ials \\"l'l"t• in~pt•l·tt·d by t ht• fot·,.,. 011
tht> ,ioh and 111ixin:z and pl<ll'ing- of ~·ont'l"l'll' Wt'l't'
<"lo.;pJy t•ht•t•kl•d. 'J'pst t·.dindPr..., of t'OIIt'l'l'tt• pours
wt•rp 111adt• aho11t twit·t• a \\"l'l'k throug-hout tl11• work.

The roncrPte tt•sts shom•d up very well, the average
ernshing strength of twenty- eight- day cylinders
ranging bPtween 2,;)00 and :~,000 pounds pt>r square
ineh.
A certain deviation from the plans had to be
made in the upper g-uard and miter sills for the
small lock. Inasmuch as this lock will have to be
used hy navigation prior to completion of the dam,
which will result. for a lonl? period. in an upperpool elevation below the proje~t &normal pool of 691.5,
it was considered necessary to lower these sills 4
feet. 'Vhen the dam is ~ompleted, they will be
raised to project elevation. Also a temporary superstructure had to be added to the top of the upper
gates so that they could be hung from the pin plate
anchorages 4 ff'f't below their design elevation.
Lock Gates
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ment, 50-ton derrick-boat, was rented by the contractor for the placing of the small gates. Due to
the current passing through the lock; an emergency
dam first had to be erected by placing two large
12- by 18-inch timbers across the lock in the recess
therefor, and placing 12- by 12-inch needles abutting
on them and the guard sill. It was then a comparatively easy task for the Monallo to pick up one of
tha
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proceed up the lock to the gate recess, and emplace
the gate. A diver was used to clean out the pintle
which had become filled with drift and deposit. He
also checked the placing of the gate on the pintle.
It is to be noted that these upper and lower gates
for the small lock weigh, respectively, 34 and 45 tons.
Such a procedure with the large lock gates was
impossible with the plant available. Instead, box
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ment, above the emergency dam and below the lower
gate. The lock will be pumped out and the lar~e
gates will be erected in place.
As has been the usual procedure on all lock construction here, the pipe lines, operating machinery,
and powerhouse equipment are being emplaced by
hired labor. The personnel employed in the district
for this work is skilled and experienced in these
nol"tlnnla"r
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placed practically all work of this type in recent
years. Miscellaneous work, such as the emplacing of
steel cover plates for recesses, erection of light poles
and wiring, and bank protection involving paving
of the esplanade will also be done by hired labor
and government plant.
Deadman Island Dam

The dam is a monolithic, concrete, overflow, gravity section founded on rock. A comparatively level
stratum of firm sandstone underlies the dam, varying
between elevations 651 and 654.
The base, including the apron, is 60 feet wide.
Beginning 8 feet from the upstream edge, an 8-foot
key extends ;) feet into the rock foundation. The
crestline of the dam is at elevation 690, thus requiring a dam almost 40 feet high. The apron,
poured as an integral part of the dam, maintains an
t•levation of 6;)7 the whole Ien~th of the dam.
The abutment is carried back some 160 feet into
the right bank, which consists, at this point, of a
hig-h slag fill. The Pennsylvania Railroad has ex+n.~rl.n,.1
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slag fill. to elPvation 717. A great amount of excava-

tion was required, therefore, in order to carry the
abutment the necessarv distance into the bank.
The abutment is a·n L-shaped structure, with a
134-foot river-arm starting 34 feet above the crestline of the dam, and an upstream arm carried back
72.5 feet from the dam into the bank. Expansion
joints are provided where required in the abutment
walls to prevent cracks from settlement, expansion,

and contraction,
The river face of the abutment is keyed to rock
by a 3- by 5-foot key. It rises to elevation 705. Five
and one-half feet of the upstream abutment arm
rests on rock, the remainder rising on a 1 on 1
slope, in steps of decreasing width to an extreme
elevation of 717.5. The wall not on rock is carried
on a pile foundation. A curtain of steel sheet piling
beginning where the wall leaves rock is driven to
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An esplanade paving of 5- by 5-foot concrete
squares 9 inches thick, with bituminous joints, extends from the upstream arm with a slight drainage
grade riverward to 40 feet below the crestline of
the dam. From here, a 3-foot paving of derrick stone
extends downstream on a 1 on 2.33 slope to where
it intersects a similar paving extending from the
top of the abutment on a 1 on 11J! slope.
It is believed that this type of abutment, tying
the dam into the high bank encountered here, will
effectively prevPnt 1-my possibility of floods flanking
the structure.
The Construction of the Dam

Work commenced with excavating in the wet b;r
derrick-boats in the area of the first cofferdam.
Efforts to remove by derrick-boats the slag fill in
the area, which had to be excavated for the abut_.,.._.._
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set up there. It loosened the material at a rapid
rate !'IO that, thereafter, the derrick-boats had no
difficulty in picking- it up for remoYal in scows or
for use as fill for the cofferdam.
The type of coflerd.am is of interest, inasmuch as
it is the first of this type used in this area on river
work. Steel interlocking sheet pile circles, 40 feet in
diameter and 40 feet high, were dri\·en to form the
cofferdam. A wooden template was constructed for
use as a guide for the driving of these circles. Four
special T-connection piles were driven in each circle,
spaced so as to furnish a pair of connections to tie
to the adioininQ' circle at either sirle of t.hP noint.
of tang~~~y. - Thu~,-- ~--d~~bl~-~~~t~i~- w-;ll -~~uid~-b;
driven to tie adjoining circles together. The circles
and connections were then filled, and a herm thrown
up on the outside of the entire cofferdam by tlw
whirley type derrick-boats used on the job. A battery
of two 15-inch, electrit', centrifugal submerged-runner pumps was then set np and the coffrrdam pumped
out.
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tive where such a high coffer was required. A vertical face inside the coffer, which required no inner
berm for strength 1-md rigidity, g-ave the maximum
working area with a minilnnm size cotft>rdam. 'l'ht•
cofferdam was ver.v tig-ht and had a minimum of
leakage. After floods. it was possible to unwater the
cofferdam in ten hours with the two };)-inch pumps.
Work commence<l on the abutment in cotft>rdam
A and will con tin II<' in sncct-ssi Ye l'OffPrdams acros~
the river to conned with the lode SnfficiPnt 20-foot
spillway O}WniHg-s will ht• left ill tht• dam to pass
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hig-h watt>r so th1-1t it \rill not IH· HPl't'ssmT to flood the
cofferdam at PWl',\" little risP passing do~Yn tlw river.
Floating pl<mt is lwing llsPd for the constnwtion
of this job. _.\11 HHttPrial and t>qnipmrnt ctl'f' hronght
in by watPt'. Ct>nwnt is shippt>(l in on :walPd barges
and sand and graYd art> obtained locally. ~\ mixer
boat of 2 cHhic ~·ar(ls capacit~· is nst>d for the mixing
of the concrt•tt>. \VhirlPy typt> dt>t'l'ick-hoats, supplementrd bv whirh•y derri('ks rnuuin!! on tracks on the
upper an·d lo\n'r · cofff'r urms, han;llP forms, rxcaYRtion, materials, and concrf'te.
The construction of 1ht> cthntment was intrresting
in that caissons \Vere ust>d. This is also an imwvation on lock and dam construction in this district.
Due to the danger of cave-ins from the hngP fill
rising 66 feet on three sides of tlw site of the abutment, the contractor ft>lt it would be cheaper to
construct the abutmt>nt by sinking reinforced concrete caissons rather than carry the excavation back
as far as safrty would rt>qni~e, or resort !o heavy
shoring. Thf'sc plans wt>re approwd hy the Distrid
Engineer niHlt>r the condition' that no incrrased payment would lw made for additional material or
operations reqnirt>d over tlwt nrcessary undrr the
original contract plans.
Two caissons wt>re ust>d with a 1-foot interval be-

tween them.

The downstream caisson was a rec-

tangular structure, 27 by 75 feet, and 30 feet high.
The upstrt>am caisson was also 27 ft>et wide and 30
feet high, but it was L-shapt>d so that it incorporated the hasp of tht> abutment within itself.
Each caisson had a steel chisrl-shaped cuttjng
edge and was strongly reinforct>d throughout. As the
concrett> was ponrt>d into it in successive horizontal
pours, it sank into the sand an<l gravel bottom of
its own weight. The sinking of both caissons was remarkably even throughout. !<'our eircnlar openings,
7 feet in diameter, "·erl' }pft in the downstream

ra isson, and ti Ye in t h<> u pst l'PH m one. T ht>sP wer1'
larO'e enonO'h for buckets to pass through to rpmow
ex~vation"' from tlw chamlwr within the eaisson.
Tht>Y were Rlso 1Hlaptabl1• for the applieation of
bonilets to transform the caissons into pnPHmatil·
caissons, in the evrnt it hecanw JWl'Pssary to work
under air. Such a nPCL'ssitv did not occur lwwL•wr.
as the caissons prowd exet~ptionall~· tight. It was a
comparatively easy matter to kerp the chamber <h·~·.
by the occasional use of steam-siphon pumps. \Vorking gangs within the chamlwr loosl'nl'<l material,
where necessary, and moved it toward the centt>r
under the bucket openings, where the huekt>ts 1'1'moved it.
When the caissons had sunk 30 fed to brdrock
elevation 654, the chamber was cleane<l. a 3- lw ;)foot key was channeled, and the chmnhrr ·and
cylindrical openings filled with concret<'. Similar}~·
the 1-foot gap between the caissons was also clrane<l
to rock and filled with concrC'tP. The rPmain<lt>r of
the abutment was then constrnctl'<l npon the eaisson
base.
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satisfactory, considering the fact thctt work has ht•t•n
interrupted by nine floods, which have delayed thr
contract about a month and a half. Concrete is
being poured on the dam in 42-foot monoliths. ThrPP
sets of forms, complete for each monolith, art• hf'ingnsed for the entire job.
The complete installation at Dect<lman Island Lock
and Dam will be representatiw of the most mo<lPrn
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designrd and constructed to take C'are of presPnt
and prospectiw Ohio Riwr traffic. It will furnish
a stahh• pool, with rapid and efficiPnt lockagps of tows
through it, with minimum opt>ration and maintPnancP difficulties and t>xpensP. It will giw <lt>pl'!Hlablt> nctYigation at minimum ('ost.

The Colfrrdam undrr Con•lru.-llon

Thi~

C-8
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Water\Vay and Flood-Control Activity
HUGH

J. CASEY

First Lieutenant, Corps of Engineers

CEXT Y~ars have witnessed a tremendous inCr('ase in river and harbor and flood-control
activity throughout our country. A review
thereof will show not only to what great extent the
Pederal Government, through the Corps of Engineers and the Engineer Dt>partment, has assisted in
relief to unemployment during the present depression, but also the economies that have been achieved
anrl the nrog-ress
mailP in
nnhlit>
-o- -·-- tlmt has hPPn
....., . . .
.... ,.._...__.._....._.
_._..__._ thP<:P. 1..1'11,4-.a..a....,_,
improvements.
In the years just prior to 1928, the annual appropriations for maintenance and improvement of
river and harbor works had ranged generally from
$40,000,000 to $50,000,000 per year. Operating and
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$7,500,000 to $8,000,000 per year. Flood-control ap~
propriations have jumped to between $30,000,000
and $35,000,000 per year for Mississippi River and
tributaries and $1,000,000 per year for Sacramento
River, these resulting from the flood-control projects
adopted by the Act approved May 15, 1928. Mississippi River flood control has similarly benefited by
emergency appropriations for the relief of unem~

ployment; having received $3;000;000 in the

Emer~

gency Act of December, 1930, and $15,500,000 in the
recent Emergency Relief and Construction Act of
July 21, 1932. In the past 5 years, total appropriations for river and harbor and flood~control activities
wt>re about $100,000,000 to $150,000,000 per year.
The increased appropriations during this critical
period havt> helpt>d the country in many ways.

LEGEND

Relief to Unemployment

Rivers and Harbors
Flood Control
Operating ond Core
Miscellaneous

A

A

A

A
A

A

Rivers and Harbors and Flood Control Appropriations and Expenditures,
1920-1932

care of completed locks and dams av<>rag-ed about
$5,000,000. Appropriations for ftood control were
about $10,000,000 per year.
In recent years, particularly sine<> the authorization of the Mississippi River Flood Control Project
in 1!)28 and during the prt>srnt emerg-ency, the pictttre has compl<!tr-1}'" ehangetl. ..:\ I1J1ropriatioilS for
maintenance and improvt>ment of riv<'rs and harbors
have rangwl about $GO.OOO,OOO per year with additional <>mPrg-<>ncy appropri1-1tions since 1!J30 of $12,~
000,000, $22,GOO,OOO, and $:30,000,000. Opt>ration and
~are of complPtP<l lod{s and dams now cost about

In the first place-, they have provided a vast
amount of employment <luring a most critical period in the construction industry, when private work
had bren markedly de-creased. It is difficult, however,
to detrrmine accnrateh· the amount of additional
('mploynwnt so affordNl. Some of the jobs were of
short duration, while othe-rs rxtended through the
yt>ar or long-er. In ge-nrral. for the same expenditure,
a larger mtmber of men are provided employment
on a gr<>att>r number of short jobs rather than on a
few long- jobs. e\·t>n thoug-h the total man-days of
labor may bt> tht> sanw.
Some jobs employed directiy a much greater number of nwn per $1.000 expended than did others. The
differPncP betwt>t>n the direct employment on two
jobs costing the same total is, however, no measure
of the relative employment provided. The job where
a large portion of the money went toward the purchase of cement. stt>el. and such may have been even
more pfficient than otlwrwise by providing relief to
unt>mployment in the industrial centers where these
basic products are produced and where conditions
may have been ewn more critical than at the site
of construction. The portion of each construction
dollar applied to the purchase of materials therefore
serwd (•qnall~· as Wt'll as that paid to the labor employed directly on the job.
Figures kept on a g-reat number of river and harbor and flood-control jobs giving the ratio of one
nH>n.-.·t><>l" of rli1•f't>t t>nlnlo,·1nP.nt
nt>-r tloll<>J•
P.VnP.nt1t>t1
........ .........
.l'"'-....
, ..... , ....... _....
.._ ... :..y'-"•..._'-.. '-' .......
.ll-l.ll4J..I.

," '- ...........

'.f.L

~

..... ..._ '- '"'.._,

..........

1~

~

..._..._:l.l.'

ranged g-t>nerall~· from $2.000 to $6,000, with a scattering- abov<> and bt>low these snms in some jobs. It
is belit>wd that on a cons<>rvatiYP basis about one
man-year of (lired employnH'nt can lw }H"OYided for
$4.00-0 of riwr and harbor t>xpell(litlire and for
$3,500 of flood-control expen(litnre, assuming the
nsual cross-seetion of snch work. including lock and
dam constrnction, dredging-, jetties all<l breakwaters,
dikes, reYPtmt'nts. and h~YPl' construction. It is also
const>rYatiYeh· rstimated that at ]east one man is employed indir~ctly for ewry man directly t>mployed.
Based on these assumptions awl taking- into consid-

rratiOl1 that

ni11cll

of the 'v-orl' is sPaso11al i11 char-
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d"''" t111t t·Xft·tHl throllg·h"llt tiH• ~·par. it is
t•stintalt'd that tl11• Ft>tlt•t·al (;o\'t'l'lllll!'llf. tht'ollg·h the
( '~trps ol' En~itll't'l's. l~;ts ]ll'tiYidt•tl t'lltployllll'llt. din·d
alld ittdirPd. to l'rotlt 7.1.000 to 100.00() llH'Il per
.n·m·. dtn·i11g· till' pt't•st•nt t'ltl!'l'J.!t'lll'.\'·
ThP pro\'ision for a :W-ltolll' Wt'Pk for work beingJll'ost't'll!t'd undt•t· tiH· *:10.000.000 appmpriation for
ri\'I'J's ;ntd harbors lllldPr thl' EmPI'J.!PIH'Y Hl'lil'f and
('onstt•ttl"fiott .\t·t of 1!!:t! \\illmatPrialiY iJJ('I'Pi:ISP tlw
fof;;,·;,·i·t:t:t··t ·;.,~;plo,\'lll;'llf for t)w lliOIH'.\: PXjH'IHlP(1. as
it wi II rc•q 11 i 1'1'. i 11 di I'Pl't lcdHw. 1.(j llH'Il )H'l' WPPk for
t'Hl'h IIWII 011 tht> pt'I'SI'Ilf 48-holll' Wt>t•k.
al'!t·t· and

E('onomie-~

Effected

lwlow tIll' <'ngitH'<•ring pstimatc>, have bP{'ll received.
Figun•s an· romHI numbers in units of $1,000.
Estimated
Cost

Low
Bid

1,058

517

488

312

550
Gn•at Lahs:
Dn•d;.!'ing (),.;w<•go Harhor...........
575
Dredging (nwk removal) Livingstone
U~allllt'l,T I!eh~~i.t !~~\"C(l::. ~;
~,::.:. 6,2~~
lJrPdgmg-, LaKe i"JeoJN, i::'IL .uarys n1ver
O<)V
Drel!g·ing-, W(•st Xeebish Channel, St. S1,200
.:\lal'\'s Hin>r ..................... l 600
Dredg{ng·, \"ida! Shoals, St. .:\Iarys Hiver 1,100
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Item
Atlantic Coast:
l>red:.,:'ing- )liami HiYer, Fla...........
l'onstrudion of jt>tty, East Hockway
I nlPt . . . . . . . . . . . . . . . . . . . . . . . . . . . .
St LawrenN• Hiver:
Drt'lhring-, Ogdensburg to Lake Ontario

....

n

Tn addition to JH'oYiaing rt>lit>f to mwmplo~·mt>nt
at H (·ritieHl twri()(l \Yhen sueh relief has bPPn of matt'rial assistanet•, th{' (>xpandP<l program of activity
hHs aehiPYI'<l matl'rial Peonomit>s to the goYernment
by th{' prosPeution. during a period of low prices. of
anthori1wd \rorlc which, it has been prflviously dt>tt>rmiHe<L will dl'ect savings in excess of their costs and
whieh must some day be done anyway. To clefpr
them to a }Wriod of high industrial activity would
f<'<lllir{' a much grPater total expenditnre h~- rPasoH
of higlwr costs. put the government i11to c·ouqwt ition
with privatE' industry in seeking <·onstrnetion forePs
nnr1

tlllU

..,,lonfPltl.Ul

o.f-

OL

o

(l

.;.;""""no
I.J.lll'C

·n"'hcn-.

HJ-1\...Jl_

+ha;;..•a
~~H~''H

•.l"t~a

CLL\.

nthol•H·;.._,,~

Ul1J\.l\\f<'1\

nn_
\.11-

gagNl on private "·ork, and def\•r tlH• anti<'ipatt•d
savings accruing· from projeds whieh han• pl'PYionsl~
hern determinNl to be eeoHomil' PY!'Il on a ltig·ht'l'
normal cost basis.
By reason of the surplus of plant. labor. nn(l materials now aYailablP, \York ean be dmw ('lllTt>ntly at
prices mneh lo"·pr than Hny attaim·1l in l'P(·t·nt ~-~·ars
of industrial actiYih·. This is illnstrHte<l b,- tltt• !'olhming extrPme exa;nples, in \Yhielt bids. ;uatPriaJI,,·

0/
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Illinois \YatenntY:
.:'IT m:sPillt>s Pool. . . . . . . • . . . •
DrPstiPn Island Pooi.......
StaJTPd Hoek Pool_. . . . . . . .
\l:lr,.;Pil!Ps Pam.........
Ohio Hi\"('l' :-hstpm:
( 'on:.;tnH·tio;l of I ,o(•ks, .:'lloutg·omrJ'Y Island, ( lhio Bi\'(•!' ................. .
('onstnwtioll, Lcwk ~\, .\[:n·l!wt, KanH\\·ha HiYPI' ..........•..•.......•
l'p]Wl' ..\lissi,;sippi Hin•r:
L<H'k in ')',,·in ( 'ity llnm . .:'llinliNlpolis ..
.:'lli;.;si.-<;.;ippi HiYPI' Flood ('ontml:
Lt>\'t•t>, Enst .\tdtnl'nl<iyn Ba,.;in ....... .
Lt>n•t•,
Ll'\ P!'.
LP\'t't',

~70·

\r,,..t

.\tl'lwt'nin~·n

Bn,.,in ...... .

595

] ,~~~

701
860

886
536
380·
497

3,065

1,554

1,285

800

950

GS-!

t ;:>::;

;):)6
(

)

+±-!:

(1.407
Lo\\'!'1' Tt•th;l:' Lt•\'1'(' 1 )istrid •..
!151
\\'hitl' HiY!'I' !Ji,..trid ......... .
-175

(;nil' ( 'na't :

3,-!26
318
790·
322

I lrPdc:illc:·. lloPston Ship ( 'hantwl .....

soo

i,oni,l:lllii-Tt>x:ls itlll':l!·onstnl \\':ITPl'\\'liY

J,100

2:1:2

f

:~0-!

l1, 1:1n
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)latt>rial hPtwtits will aeerm• to tht> FPtlPral Govt'l'lllllt'Ht and to our industrit>s. eonstmH•rs, and taxpayC'rs as a rPsult of tlwst' savin~s. 'l'ht>se Ft•deral
impron•mt•nts will show t'H'll g-rt>att>r dividends than
WC'r<> antieipatl•d whC'n thC'y wert' ori~inally authorizt•d as t•eonomie impron•nwnts, t=>VPll undt>r tht=> hight•r unit costs tlwn t•stimctte(l. 'fhe savin~s achiPved
on individual projt=>cts have bern appliNl to the prost•eution of otlwr authorizPcl works not otlwrwisP nossiblP of PXPcution ~t this t~im; ~,~:itl~~-t-h~ ~f~t~;ld~-~;a~ilabh>, tht.•reby rt•snlting in additional employment and
t•eonomit>s. 'l'he nation has bern benefited by the provision of low-cost water-transportation facilities earlit-r than couid normaUy have been anticipated. 'fhe
prott'ction atfordt>d those afff:'Cted by the flood-control projt>cts is being advanced with resultant decreast> in flood losses. Finally, the total bill for all
+hLl.coo.
l·Jl~i)o\_..

i'l'nrt.~n,raYYlO.'i"'l+co

, .... ill
H

.&.I.U}.J.l.Vl''CU.J.C.lll~

~.~~

hfll l.n.coco +-"' +l .. .n.
lJC:

.lC~~

tV

LllC

+~""""".._..,.,..,. . . . . _
lGAIJC1)"t:"J.-

.._1,..,.,,..,

Lll<lll

ori~inally

authorized and expected.
It is of interest here to note the progress made on
tht> major projects.
Aiianiie Coast

As we come down the Atlantic coast, the first large
project we encounter on which there has been major
activitiy in the past few years is the Cape Cod Canal,
which was purchased by the Federai Government in
l 928 at a cost of $11,500,000 and which has been
maintained since as a free waterway. Tonnage has
jumped from less than 1,000,000 tons to about 2,500,000 tons annually, valued at close to $1:>0,000,000.
Plans have been prepared and recomnwiHlPd to Congress for deepening and widening- tht> channel and
approaches, including the- provision of a tidal lock
110 feet by 1,000 fePt, which with impron•<l highway
and raiiroad crossings, is Pstimatt>cl to cost $2a.2.)0,000, to provide a safe "·att>rway 30 feet deep for
ocean shipping.
As we approach New York Harbor \H' find a re.-.nT\.+1,.?'
to<:;HL~,Y

nr..~"'ll"'l.+n.rl

toVIlliJH-l':CU

')(\ .fA.A.,._
uV-lVUl

.nl,o,,,,..,,..l

l.:ll<llllltcl

+l.,~r..,-..

.. ..,.1,

1111\Jllt-:H

~#-n.f-r~."'

>,lcl.ltcll

Island Sound, a deepened 30-foot channE'l in Newark
Bay, t>xtension of a similar channel in Jamaica Bay,
a jetty at Rockaway Point nearing completion, and
one at East Rockaway Inlt>t muler construction. The
major channels of NE'w York Harbor, includin~ the
Anchorage channel, Bay Ri(l~e- and Red Hook ('hannels, the Hudson Hivf'r, all -!0 ft>et, and thE' rockbottomed channel of the East River, 3;) feet. have
recentiy bet>n deepent>d, widene<L and extended. \Y ot·k
is about to commence on the -!0-foot Buttermilk
Chamwl projt>ct. 'fhPse improvenwnts have be-en
puslwd to take care of the Jargt> and valuable commereP of this nort. which. durin~ tlH• nast two vt>ars.
ha; ~angt>~l b~·tw;~~ Io6~oi>o:o<><>
~126:oo6,ooo" t~-~~S:
valued at approximately $10,000.000,000.
Extt'nding north from Xt>w York we seE' the 27foot channel projPct to Albany now practically comph•ted, providing deep-draft ocPan navigation to this
lH'W intPrior port.
Commerce is g-rowing- rapidly,
having- rPached :JJ)OO,OOO tons vahH'd at $Hi0.000,000
ovt'r the past year.

;nx

I~,urthPr SOtlth~ 1\"P

fill{l atlotlu}r

nlHjor }10rt~ r~hila=

dPlphia. 011 which tlw allllllal t•ommPrcP rangt•s from
:H,OOO,OOO to --11,000.000 tons vahu•d at lf;fl:36.000.000
to $1.700.000,000. lJPrt• tlH• Corps of EngiiH't•rs has
about <·omplPtPd a11d is adivt>l.\' maintctining- til(• :~;;
foot t•h<tllii.PI in tht> J)pJawan• i:.ivt•J' from tiH• sPa to
PhiladPlplli<l. O\'Pl' a tlistanct• of (i;~ milPs, and has
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extPndPd a :!0-foot chamwl to Trenton, Xew Jersey,
:30.:> milrs upstr·eam.
On Chesapt>akt• Bay are locatt>d two other large
ports, Xorfolk and BaltimorP, on which major activit,\· has bt>Pn carried on during this period. Fortyfoot channels of ampl<> width have be<>n providt>d in
the entrance chamwl and at Thimble Shoals to Norfolk and Xt>wport News, with adequate interior channels of 12- to 35-foot depth, to take care of the large
and valuable commerce ~f this port, totalling 30.000,000 tons, valued at over $1,250,000,000. The main
channel· to Baltimore has been deepened to 37 feet
over part of its width up to Sparrows Point and to
35 feet above. The remainder of the 37 -foot channei
has been advertised for contract so that Baltimore's
heavy commerce, aggregating about 15,000,000 tons,
valued at over $500,000,000, v;ill be well cared for.
One of tl1e largest projects on the ..~.~tlantic coast,
in addition to these important harbors, is the inland
waterway paralleling the coast. Capt> Cod Canal and
Long Island Sound provide a sheltered reach in the
Ne,,· England Area. A survey is actively under way
for a canal across the state of New Jersey, to connect
the Raritan and Delaware Rivers. 'fhe Chesapeake
and Delaware Canal, the connecting link between the
Delaware and Chesapeake Bay, has recently been
completed to a 12-foot depth. At the mouth of
Chesapeake Bay, the Korfolk-Beaufort section of the
Intracoastal \Yaterway, including a large tidal lock
in the .Albemarle all(l Chesapeake Canal, has been
completP(l. also providin~ a 12-foot depth. The section~ from Beaufort to C'ape Fear Riw;. has been reCPntly completed to 12-foot depth, excepting certain
small roek areas of 9-foot depth. The link from
Cape Fear Hiwr to "~inyah Bay has been completed
in part, and \York on tht> uncompleted section is bein~ adn•rtist>(l.
Tlw st>ction from \Yinyah Bay,
th(•nct• south to Saint Johns River, Florida, has been
complt•tt>d, providing depths of from 4 to 7 fet>t.
R-xtPn"i"·p 1.\'ork i>: nnrlPr

..

W$H"

on

thP

rP>tl'h

from

J~~·l~~;;~~~·ill~· t~ :\Ii-~n~i:"~~i~e;~-the,..l;r~j·;ct · d~~th ~is~·s
fet>t. Tlw t>ntirt> rt>ach has bPen restored to the original dt>pth of ;) feet, in this, the old Florida East
Com.;t Canal, which was transferred to the Federal
( lowrmnt>nt in 1929. The new project depth of 8
ft>Pt has b<'Pn secured owr 190 miles. Extension of
the \HltPrway south to Florida Bay has bet>n recommeJHlt>d to Congress. A major project for naviga+~n.n

t.JUJI.

o,-,.,.-1

01.1\.l

~n.H.rl

JlH\11Ll

nAn+,..Al

L:\l!ll.l.\/.1.

r..Yl

VJl

+l,n

l·lle":

f'1oln.ncu"Tol,~+-~l,...,u....,
VQlU\.I~all(ll·\,;llt:'t::

D~,. .. .n.._

.J..\.lVt:l.

and LakE' Okeechobee drainage areas estimated to
cost owr $fl,OOO.OOO, which will provide a light-draft
watt>rwa,\· across Florida and flood protection to the
Okeechobt>e Drainagt> Art>a. was adopted in 1930, and
work thereon is actively under '"ay·.
,
A n•ry extensive survey is actively in progrt>ss for
a ship and barge canal across the Florida Peninsula.
It is hopC'd that this surwy will be complt>ted by
nt>xt ,\'t>ar. and report thert•on submittPd to Congress
at that time.
Gulf Coast

The important harbors of onr Gulf com~t. including )lobilt•, ::\ew Orh•ans. SabinP-Xt>elws \Yatt•rway,
Ualvt•ston. Houston. and Cm·Jms Christi. han• bt>l'll
improv(•d and maintai1wd. .At. Mobilr. tlw new a:!foot projt>d is wrll athaJH.'t>d, and all tlw work tlwrt>HJHlt•r will short IY lw mHlPr eontrad. Tht• Pa.sst'S of
tlw .:\Iississippi .Hiwr. prO\·iding aO- antl ;~:>-foot
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dlallnl'ls to :;\('w Orlt•ans and Baton Hon~e. have
lwt>n aetivt>ly maintaint•<l to handlt> the comnwrce
of 1-1-.000.000 tons. vahwd at $:>00,000,000. which is
now passin:r tht·otq!h thPSt' channels. The SabineXt>eht>s \Yah•rway. provi<ling· 2;)-, 30-, and 33-foot
dPpths. is practically eomplPtPd and the- 32-foot projt•et to Halwston is 1warh· so. \Yidenin~ of the 30foot ehamwl to Iloustot{ has been pushed and the
.\ransas Pass-( 'ornus Cln·isti :30-foot channel was
eo-ntJllPtt•d last yt•;-;r.
'l'ht> lntraeoastal \Yaterway skirtin~ the Gulf coast
has witnt'sst>d :rr<•at aetivity owr the past few years.
Tlw t>astPI'H portion of the section between Pensacola
Ba~· and -:\Iohiie Bay has bee-n completed to a depth
of !I ft>d. and tht> WPstern portion is under contract.
The !l-foot st>ction bPhn•en l\fobile Bay and New OrIPans lws bt•t•n complPtP<l. There has been a great

··x

!lliHIIJllt nf .lJ•p.ln·inn·

J:~Ptivitv

;:; ·

on thl"

~Pr>tion

PXtPnrlinO'

;:;.:·,~-~~· ~:~~- ·(>~·~~:;;~~·;
ci~·~~,l:'~t·OJ~·.·~th~--~,~~~k--~,~~~t--~£
(;afvPston hPing dt>pt>ndt>nt on fnlfillmt>nt of conditious of co(iperation requiring local interests to furll ish rig·hts of way. Construction of the HarYey
Lm·k at tht> Pastern tt>rminus connecting "·ith the
::\Iississippi Hiwr is well advanced.
Tn ('Very rrspt>ct. the past three or four years have
wittwssNl the gTeatt>st advance of any comparable

]lt,rintl in the

ini}Jl"OYemeilt

of

011r ~\tla11tic

Coast

<nul Unlf Coast waterways.
Pacific Coast

::\Iaintenance and improvt>ment of the major harbors on tht> Pacific coast has been most activt> in n•ct>nt years. The project for San Francisco harbor
has bt>t>n e11larged to provide for an t>ntrancl:' chamwl
of -l:J feet in depth. At San Die-go harbor, the depth

has bee11 i11creasetl to 40 feet, ancl \Vork is acti·vel~.
under way on thl:'" enlargement of the channel facilities within the harbor. At Los Anaeles and Lmw
Bt>ach harbors. California, constructi~n of an oute;
brt>akwater 12,500 feet in length and t>stimatt>d to
cost in excess of $7,000,000 has been be~un to provide additional sheltt>r to this important harbor. The
2fi-foot channel in the San Joaquin Rivt>r to Stockton is nearing completion. At Cresct>nt Citv harbor,

California. a rubble mound. breakwater :1:000 fet>t
long- has been constructed. At Richmond harbor a
channel 30 ft>et det>p and a trainin<r "·all for the
prott>ction of tht> harbor have bt>t>n c~mplt>tet.l. Construction of the rubble mound brt>akwatPr 1)100 feet
lnllg' at ::\IontPrt>-y l1arbor is well advancPt.l. In the
Columbia and Lower \Yillamette Rivrrs, throun·h
"·hich important comnwrce totalling: 7,000,000 to~1s
of oct>an traffic vahwd at over $300,000,000. in a(ldition to tlil rqnal tonnagoe of inlan<l riwr traffic vahwd
at Hhont $fi0.000.000, is carrit'd. the channel has bern
dPt:Jwl~P!l to :1.>. ~P<'t up to Portland, and major repmrs m the ratsmg- and str<>ngthening of thP south
.it'tt~· Ht a11 t•stimat<>tl c·ost of about $:1,000.000 are
mHlt>t' way.
Great Lakes

Tilt· lllH.ior pt·ojPd iu COillJPetinJJ with thf' improvrJHPHt. of (;rt)at 1.;£lkPs lrater\\YH\·s lias hPPH that for
dt>PJH'Ililt)! tiiP downhonll(l <~OIIB.Pt.'ting· elwnnPis to SPt•llrt• t·ltHIIIH'ls suitahiP for YPSsP)s of ~-!-foot 1lraft at
an t•stimaft>d {'OSf HJlproachillg )j;;~(),()()0,000.
rj'he
( :rt•at Lakt•s s~·stPm is by far th(• ma.im· inland-•rater"·ay dt•,·p(opnwnt of our co11nhy, ,~·ith a comnwrce
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averag-ing annually for the past 10 years over 125,000,000 tons, valtwd at close to $2,000,000,000, and
effecting transportation savings of hundreds of millions of dollars per year. Its improvement to provide
a draft of 24 feet for the heavy laden ore carriers
will effect large additional savings to our important
stt>el industry. \Vork on this project is well advanced. On St. Mary's River, the project is practieallv eomnlett>d and the work remaining- to be done
i~-~;.-;d;r--~~nt~~~t: \York has recently bet>n started
on the St. Clair River. \York on the Detroit River
is actively under "·ay, a contract having recently
been let for deepening tltl:' rock bottom of Livingstone
ChanneL upon which a most favorable price, $2,500,000 below the estimate, was secured.
Our major lake ports have been actively maintained and many of tlwm have been deepened and
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the large harbors with a view to their dt>epening to
the extent rt>qnin•d for the increased draft to be
madE' available in the clownbound comH·cting· channels.
Xt>w brPakwatet·s havl:' bPt>n complett>d. or
nearly so, at Os\rego, Xe\r York; Fairport, Ohio;
.:\Inshg·on and Frankfort . .Jiiehig-an; and l\Iilwaukt>e,
\Yisconsin.
..\n important evt>ut matt•rially affecting the Great
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a treaty by rt>prest•ntatiws of the Canadian and
...:\utt•riean <ioYPI'IllllPilts for the construction of the
Gn•at Lakt•s-~t. LawrPuce Deep \Yatt>nray, based on
the final rPport of .\pril !J. 1!):32, of thr .Toint Board
of Eng·int't'l~s. Snhjt•t.'t to ratification of tht> trraty by
thP lt>gislatiw bran('ht>s of both govt>rnmt>nts and Sl1bse<ptent. appropriation of fuiJ(ls. work will then be
prosPcutt•d for a joint lHIYig·ation and power project,
jmwitling a l'hannPi 27 fpl'f in dt>pth in the St. Lawrrnct> H.in•r to the Lakt's. A section of this waterwa,· was authorized in thP rin•r and harbor act of
] 9:3o. to prm·idt> a 27 -foot depth bt>tween Ogdensburg
and Lak<' Ontario. and \York tht>rt>on has bet>n actively mHlt•r \\"Cl~- and is Pxprcted to be completed
this year.
Inland Waterways

Th<' past thn•e or four yt>ars havt> witnesst>d a remarkahlt> a<hancl:' in tht> improvement of onr interior
watt>rways. A coniH'ction between the Mississippi
Riwr System and the Great Lakl:'s was authorized in
19:)0. at a cost. of $7.:JOO,OOO. bv the I:'Xtt>nsion of the
9-foot projt•ct on the Illinois River to include completion of the Illinois State \Yatt>rway, then nnder
construction by the t;tate of Illinois. 'l'he former
Ft><lPral projt•ct to }H·ovi<le a 9-foot channt>l up to
T;tica, 230 miles above the month. has bt•en l)ract•cally compldt><l. an<l the work on the completion of
the fiw locks aiJ(l dams in tht> Illinois \Yatenrav
seetion is W<'ll a<hanee(l. bt•ing sch<•tlnh•tl for compl~.._; ..,,, +1.: ...
....... -..: ...... ... .--.......... :.....
,.,1.__
1
. ..
tiUIL trll" ci!JituJ;.: :-.pnrrg.
J. nrongn ltaYigatwn oetwP<'Il th~· Grt>at Lahs and the .:\Iississippi Hivt>r
systt•!n wtll shortly be d<'pendt>nt onl~- npon tht> al:t>ratwn by tlH' statP of Illinois of tilt> hri<lg·ps cross~ng tlw watt•rwar. tiiP altt•rations of "·hit·h H!'t' also
111 progr<'ss.
....,~~

~

'I

UlllH'r 1\li!ii!!lil'll'lill()i Riwr

The 9-foot projt><•t for tllP l'pJWl' .Jlississippi Riwr
from the. month of tlH' Illinois Riwr to .Jiinnl'apolis,
at an Pshmat<'d cost of $12-!,000,000, h.'- thP eanaliza-
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tion of this river, was authorized in 1930. "'"ork on
this proj«:>ct has been actively und«:>r way. New locks
have been constructed at the Twin City Dam, a lock
and dam have be«:>n completed at Hasting-s, Locks
Xumbl•rs 4, ;;, and :W. located at Alma. \Yisconsin,
Fountain Cit~-. \Yisconsin. and ('anton. l\lissouri,
rt•spectiwly, arl' bl'ing- adwrtisPd. and the construction of new locks and a dam at Rock Island is well
a{l~;ai1eg{l.

In October, 1929, the completion of the canalization of the Ohio River providing a 9-foot depth from
Pittsburg-h to the Mississippi, over a distance of 981
mil«:>s, at a cost approaching $118,000,000, was formall~- cf'lebrated. This river is now carrying a commerce ranging from 18,000,000 to 22,000,000 tons,
valued at close to $200,000,000.
A number of feeders to the Ohio River have also
been the scene of great ~construction acth·it~-. On the
.Allegheny. locks and dams Xumbers 4. 5. 6. 7. and 8,
extending navigation of 9-foot depth up to Rimerton,
Pennsyh·ania, at Mile 61 have been completed. Xew
locks at 2 and 3, with a new dam at 3 haw also been
advertised. On the :\fonongahela River. th«:> lock at
Dam XnmhPr 4 h::~~ hPPn rPnhwPfl h,- ~ n<>u· '>trnl"tnt•<>
~{i~;g~--~~p~city-;(l~q~;at; ,t~-ll~n~lle~ t·i~~.. h~f'·~,:~:· ~;~:i
valuable commerce, totalling- 25,000.000 to 30.000.000
tons, valued at $130,000,000 to $17i),000.000. passingover this important strf'am. which. throug-h provision of low-cost water transportation fo1· eoa I mHl
other basic materials USP<l in steel. is onP of til<' major factors in the Pittsburg'h stP«:>l ilHlnstr~-.
~~ t~~-.I~a~awl!a ~i.ver. ~noth«:>I: i~1port~nt, ft'P<lPr
or u1e vmo, consrrucnon or new JOcKs ann <IHIIIS at
r,ondon and l\:Iarnwt is under "-a~·. to rt>placp th~
old and inadequate locks atHl <lams Xumlwrs 2 to :>.
inclusive.
A major project for improvt>mt•nt on tiH• T('lllH'Ssee River at an estimated cost of $73.000.000 to provide 9-foot navigation. owr a <listanct• of 6:>2 miles
to Knoxville, was adopted in lfl30. aJHl work on th<'
first of these structures. the lock at Dam Xmnbl'r :-3.
has just been advertised. 1'his projf'ct is a joint
power and navigation projPct authorizing- thP F(•deral Government to contribute to thP cost of anv
hig-h dam constructe(l as a power df'wlopm<'nt th.e
estimated cost of the navig'ation structures rrplact>d.
For this reason, the construction of low dams at
locations where power developnwnt appt>ars fpasiblc
under the terms of the authorization. has bt><'n dP1
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souri River project to Sioux City, two-thirds have
been expended during the past 4 years. The work
is therf'fore obviously being rapidly advanced.
Flood Control

The two important projects for flood control committed to the Engineer Department are those on the
Sacramento River, California, and on the Mississippi
R.ivPr _~nrl
trihnt<lri<>'>
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Fedf'ral \Vater Power Act. for such powt>r <l<•vrlopment.
Missouri River

1'he projPct for 6-foot navig-ation on thP :\[issonri
River from its month to Hionx City has b<'t'n actively
puslwd. Contraction and stabilization works on the
::\[issouri 11p to Kansas City are practically compil'tl'd. and a H-foot navig-abi<' <i<'pth ovrr this rPach
will lw a\·ailabh• shot·th·. Thr r('ach abow Kansas
City to Ht .•JosPpll is th.<' SC<'Il<' of prl'S(•nt major activity. lt is PXp<'ct<'cl tl1at. with thr compll'tion of
th1• wm·k now mulPr contntd. tltis rt"ach will be
ahout H;) JH'r cPnt compll't<'(l. ~\s an indf'x of thr
rPcl•nt aetivity on tlH• .:\Tissonri Hiwr, it should bP
notP<l tl1at. of tlH• $7.1,000.000 I'Xp<'nllPcl on tlw l\lis-
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of these streams were authorized in the flood-control
act approved May 15, 1928, and work has been carried on as fast as funds were made available.
The flood-control project for the Sacramento River
is estimated to cost the Federal Government $17,600,000, including the refund to the State of California of the amount previously expended thereon
by the state. This project provides for the enlargement of the river channel, for the construction of
two cut-offs, and for the construction of auxiliary
flood ways including necessary weirs and levees.
\York thereon is being actively prosecuted with funds
appropriated at the rate of $1,000,000 annually.
Missis~ippi

Rh·er and Tributaries

The project for flood control on the :\:Iississippi
HiYPr and tributaries is the maior sin!:!lP nroiPet. of
tlw Dt>partnwnt. Its autho~i;;~l" ~~st--i~"'$-325-,000~000~
Its principal featur!'S consist of raising and strengthening- thP main rivt>r lf'n'«:>S below Cape Girardeau,
.:\Iissouri, construction of a set-back levee in the
vlcinlt.'· of XPw .:\[<ulrill to proYi<le additional chanllt>l eapaeit~- during- pt>riolls of flood. the raising and
str<'ng'thPning of IPwt>s on the south bank of the
.\rka11sas and H(•(l Hiv<'rs. the construction of prot1•ction IPn'PS through the natural overflow areas in
tht• Bot>uf an<l .\tehafalaYa basins in order to limit
tht> arPa hPrPtoforP snbjP~tP<l to overflow in extreme
hig·h watt·rs. an<l the eonstruction of a spillway lo,.~JtPd

i11st

H

ho\'1' XP\\- ( h·}p::~ns h,·n::~~sino- '''~tPr 1nto

I~~-k~~- i'>;;,l-tc_l_l~rt;·ail~: .. \\~;1:1~ -;;~~ ti~i~-~;~j~ct.ll~; b~·~~
proS('ClltPd at a hig-h rate. The .\'ew l\Iadrid Floodwa~· and Bonn<'t C'arrt'· ~pillway are about complt>tt><l. On ~t>ptPmbrr 1. 1fl32. over 230,000,000 cubic
yards of lt•wp had bf'Pil complet«:>d under the main
riwr projPet. aJI(l an additional 13,000.000 cubic
yarlls on tributaries and aboYe Cape Girardeau.
During- tlH• month of .August alone, owr 17,500,000
cubic yatds of Partlmork was placed in the levees.
In this connection it is intrresting- to note that the
total Pxeavation bY thr French. us«:>ful in the construction of tht> 1>anama Canal, was less than 30.-

noo ()()()

l'llhil'

\"}11"11'>

>!lltl
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St~t~·~ --to -ti;~-e~;·<l..<;f~ t l;·;,";)a~t·~fis~,~·l';-e~~. ~h~mt '3'7o~~
000,000 eubic yanls in the construction and maintenanct> of the eanal. Dirt is b«:>ing mowd on tlw
Mississippi Hiwr at n ratt• IH'n'r previously attainrd.
By l'V<'r~- measnrt•, in so far as river and harbor
and flood control im}H"OVPmPnts are concerned. the
past 4 ypars haw loonwd far anll larg-e as the g-rPatest in our 11ational history in n«:>w projects authorized. in totai appropriations and PX}Wnditnres made,
in rl•liPf to mwmploynll'nt a1Hl industry during- a
critical }Wrio<l. HJI(l in rl•stdts achit>wd in advancPmPnt of our national progTam to providr t•oordinated
s~·stPms of low cost. \Yah•rway transportation and rl"liPf from tmtional flood <lamagt>. 'rlw vast army of
workPrs who havt> bl'<'n l'ng·aged on this pro~ram
han• J"t>ason to fpp] a pridl' in tlwir ae<•omplislnnt•nts.
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Cement and Concrete Studies on the Passamaquoddy Tidal
Power Project*
B Y H U G H J. C A S E Y

In connection with the Passamaquoddy Tidal Power project, the
design and construction of which were undertaken by the Corps of
Engineers in May 1935 as a major work relief project under an allotment of funds from the Emergency Relief Appropriation of 1935,
extensive cement and concrete studies were made.
DESCRIPTION OF PROJECT

Although small tidal power mills have been in operation in this
country and in Europe for centuries, the Passamaquoddy project is
the first large-scale tidal power project ever to have been undertaken.
The Quoddy project was to harness the power in the high Fundy tides
which prevail in the vicinity of Eastport, ranging from apogean neap
tides of less than 9 feet to extreme perigean spring tides of almost 27
feet with mean tidal range of 18.1 feet. As may be generally known,
it was the plan of Dexter P. Cooper, the original proponent of the
project, to enclose Cobscook Bay and Passamaquoddy Bay, arms of
the Bay of Fundy, from the latter bay by a series of dams, gatestructures and navigation locks. Between Passamaquoddy and
Cobscook Bays a series of darns and a power house were to be constructed. (Fig. 1).
The plan of operation was that at and near high tide the gates to
Passamaquoddy Bay would be opened and the Bay filled to near
high tide levels. As the tide receded the gates would be closed.
Conversely at and near low tide, the gates to Cobscook Bay would
be opened and the Bay drawn down to near low tide elevation. Thus
there would be a head produced between the two pools, available,
through the interconnecting power house, for the production of energy.
(279)

The project authorized in 1935 was for the construction of only one
step of the two-basin plan. It provided for the development only of
Cobscook Bay, a 37 sq. mile (at high tide) estuary lying entirely in
American waters. (Passamaquoddy Bay lies in Canada and its
ultimate inclusion in a two-basin development will require the cooperation of Canada.) The plan of operation was to drain Cobscook Bay
to low tide levels and when the outer tide rose some 5 1/2 feet higher
than the interior tailwater basin level, to open the power house,
generating power on the rising tide to high tide level and on the falling
tide until the head was reduced again to near 5 1/2 feet. The power
house would then be shut down due to insufficient head. As the tide
fell further to the level of the interior basin, the gates would be opened
and the "tailwater” in the basin permitted to drain to near low tide
levels and the cycle resumed.
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Whereas the two-basin development would provide some constant
power, the single-basin development would require supplemental
priming means to develop any firm power. For of the 12 hr. and 25
min. tidal cycle, power could be produced in varying amounts for
periods of approximately 7 1/4 hours only. Cooper proposed a pumped
storage reservoir at Haycock Harbor, about 16 miles distant, where
surplus electric energy produced at and near high tide would be stored
in the form of potential hydraulic energy by pumping sea water up
into the artificially created high-head storage reservoir, to be drawn
on for regeneration during shut-down periods at the tidal station.
CONCRETE

PROBLEM

Under this program, as originally contemplated, providing 30,000
KW firm output and including a 10-unit 150,000 KW power station,
with navigation lock, a commensurate gate structure and a large
pumped storage development, a total of approximately 800,000
cu. yd. of concrete would have been required. This concrete would
have been subject in varying degree to severe treatment from salt
water action, intense freezing and extensive alternate wetting and
drying. The quantities and conditions were such as to warrant an
extensive concrete research program.
MODIFIED PROJECT

Our engineering investigations, including thorough foundation
investigations, soils mechanics studies, model tests of turbines, scroll
cases and draft tubes, complete hydraulic and power studies, and
detailed designs and estimates, indicated the necessity of a material
revision upward of the cost estimates of the project’s initial promoter.
They also disclosed that a better and cheaper project could be attained
by (1) development of Cobscook Bay as a high-level rather than lowlevel basin with reversed operation from that originally planned, and
(2) elimination of the pumped storage feature, and substitution therefor,
for primary power, of power interchange with existing utilities or
the provision of a thermal or hydro-electric auxiliary stand-by plant.
With these changes it was also found that an equivalent energy output
to that contemplated in the initial development (30,000 KW prime)
could be attained by a reduction in size of the main tidal power and
gate structure installation. Our total concrete requirements were
thereby reduced to approximately 260,000 cu. yd. Inasmuch as the
extensive concrete research program had, however, already been
initiated on the basis of the larger project, and inasmuch as it was felt
that these studies would prove to be of general value to the Corps of
Engineers, to the engineering profession and general public, the proE-3
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gram was continued until curtailment of activity on the project due
to the action of Congress in not authorizing the project and appropriating no additional funds for its continuation. Certain phases of
this investigation including maintenance and periodic inspection of
43 different concrete test columns now exposed at Eastport to salt
water action at half tide elevation will, however, be continued indefinitely.
The conditions affecting Quoddy concrete are, as previously stated,
most severe. Initially, this concrete is subject to salt water action,
commonly recognized as injurious to normal concrete; secondly, due
to the extreme tidal range existing at Eastport including a mean
range slightly in excess of 18 ft. with maximum range approaching
27 ft., a large area of concrete is exposed to alternate wetting and
drying twice each lunar day (24 hrs. 50 min.). Water under varying
pressure is thus forced into the pores of the concrete at high tides and
subsequently exposed at low tide to atmospheric effects; thirdly, due
to the latitude at Eastport, concrete is subject to severe freezing
temperatures.
BASIC

ESSENTIALS

It must be recognized initially that there is no single panacea or
cure-all for these conditions. It was not expected that some special
cement or admixture or process would be found or developed which of
itself would ensure a perfect concrete resistant to all these conditions.
The simple elements of the problem are generally as follows: A
dense and impermeable masonry mass must be formed of durable
stone and sand aggregates strongly cemented together, with the mass
and its constituents unaffected by the physical changes resulting from
heat and cold and from wetting and drying or by the chemical attack
of salt water.
This dictates first that the physical structure of the concrete be
sound and free from honeycombing, pores or tiny fissures which would
furnish incipient “paths of deterioration” from freezing or incurrence
of salt water. This requires: (a) selection of sound, dense, clean and
well-graded coarse and fine aggregates; (b) limitation of water content
to the minimum required for proper workability, as any water over
and above that necessary for the hydration of the cement will leave
pores corresponding to the physical space occupied by the water prior
to its evaporation; (c) rigid control of mixing and placing, including
vibration, to ensure a uniform mix of dense compaction, without
segregation, of the concrete; (d) choice of a cement subject to minimum
physical change in expansion or contraction in the process of setting.
Inasmuch as the rate and extent of expansion and contraction are
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functions not only of the size of pour but also of the chemical composition and fineness of the cement, which affect its heat of hydration,
control must be exercised over these features to prevent temperature
cracks and fissures; (e) protection of the setting concrete by proper
curing, including controlled cooling and protection from severe cold,
to avoid insofar as possible excessive temperature changes within the
mass, particularly during the early period when tensile and compressive strengths are still low.
The next major requirement is to ensure that the dense and impermeable masonry mass previously defined is protected from chemical
disintegration. For this purpose, (a) aggregate must be sound and
durable and not subject to disintegration from the chemical attack
of sea water, and (b) similarly, but of even more importance, the
cement, the critical binding agent in the mass, must be immune insofar
as possible from chemical disintegration caused mainly by volumetric
deformation in the formation of chemical combinations of certain
elements in the cement with others, such as sodium and magnesium
sulphate, commonly found in sea water.
To ensure that the concrete will be protected against physical
change and destruction from freezing, (a) it must first of all be made
dense and impermeable initially as previously stated, and (b) its
constituents should have as low and uniform a coefficient of expansion
as possible in order to avoid excessive differential temperature stresses.
Above all, however, it must be stressed that rigid and unending
control of” the mixing, placing and curing of the concrete on the job
are of importance equal to if not even greater than that of the determination and selection of the most suitable ingredients and mixture
best adapted to resist severe climatic conditions and salt water attack.
Much has been written on the importance of this or that element in
cements or concrete mixtures but perhaps not enough on the importance
of rigid field control in the concreting operation itself.
It is therefore to be stressed that the following discussion of the
experimental program of cement and concrete tests recently conducted
on the Quoddy project is offered not in any sense as a final solution to
the problem of evolving a concrete resistant to cold weather and salt
water but merely as an indication of the effects or tendencies of certain
elements or conditions on such concrete. It is offered as a complement
of and not a substitute for close field control of mixing, placing and
curing.
An extensive and well equipped laboratory was set up at Eastport,
as a subdivision of the Engineering Division, for the work under the
immediate charge of Charles E. Wuerpel, Associate Engineer, who perE-5

284

J OURNAL

OF THE

A MERICAN C ONCRETE INSTITUTE

Jan.-Feb. 1937

formed a splendid task in the organization of the laboratory and in
the conduct of the experimental program. The laboratory was
equipped with every facility for the testing of aggregates, cements and
concretes.
AGGREGATES

Since stone or gravel and sand forming as they do the great bulk
of any concrete are most important elements of good concrete, it
was necessary to determine sources of suitable material obtainable
locally if possible, in order to avoid high freight charges on the large
tonnages required. Fifty-four sources of stone, gravel and sand were
located and investigated. The most favorable sources of excellent
appearing aggregates available at moderate haul were subjected to
the usual laboratory analysis for grading, freedom from silt, specific
gravity, porosity as evidenced by per cent absorption, soundness as
evidenced by the magnesium sulphate test, and resistance to freezing
and thawing. Sands were also subject to the standard tensile and
compressive tests by comparison of mortars made of standard Ottawa
Sand with others made of the sands to be tested.
An excellent sand in quantity (125,000 cu. yd.) more than adequate
for the requirements of the initial project was found in an esker at
Dennysville. The extent and consistency of this formation were
determined by deep test pits excavated in the formation. Much of
the gravel could also be obtained there, (70,000 cu. yd. incident to
procuring the sand), the remainder of the coarse aggregate to be
crushed stone from diabase formations at the site of the project.
Prior to finding the required amount of suitable sand, study was
made of the possibility of producing a manufactured sand of fine
crushed stone. Such stone dust produced a concrete of even greater
compressive strength than that with Dennysville sand (which in
turn gave better results than standard Ottawa) but required for approximately equal workability about 1/2 bag of cement more per cubic
yard of concrete. Because of the lack of workability and tendency
to produce a more porous though stronger mortar or concrete, it is
not recommended.
As will be discussed later under the cement and concrete studies, the
aggregates from these sources were found to be resistant to freezing
and sulphate action; and in proper gradation and with suitable cement
made an excellent concrete well suited to its conditions of exposure.
To ensure absolutely the provision of suitable aggregate throughout
the work, it was our plan, if operations had gone ahead, to install a
screening and washing plant at Dennysville and a crushing and
screening plant at Treat Island and to furnish to all contractors on
E-6
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the project their aggregate requirements. On a very large construction project such as Quoddy, with a number of different contractors,
such procedure is considered essential to excellent concrete.
CEMENT

It was not our plan in the limited time available, to develop a new
cement but rather to test the many standard cements commercially
available. These cements extend over a wide range of physical and
chemical characteristics. Some 45 cements were received and analysed,
many of them with almost identical characteristics. They may be
classed, however, as portland cements, high early strength portland
cements, alumina cement, portland-puzzolan, synthetic puzzolan,
natural cement, and blended cements.
CEMENT

CHARACTERISTICS

The cements were subject to the routine tests for composition,
fineness, soundness, consistency, time of set, and tensile and compressive strength (Table 1). There was close relationship between the
increase in mortar compressive strength at 28 days with fineness of
grinding for a number of portland cements of otherwise comparable
characteristics (Fig. 2).
SALT WATER FOR MIXING

Studies were made of the effect of the use of salt water for mixing
purposes on the compressive strength of cement mortar. (Fig. 3).
Although increasing concentrations of sea water accelerate setting as
compared to fresh water, such action is generally attained at the
expense of ultimate strength and durability and is therefore to be
condemned. Furthermore, concrete formed by salt solutions is less
resistant to freezing and thawing action. It seems almost axiomatic
therefore that only fresh water should be employed for mixing concrete.
HEAT OF HYDRATION

The heat of hydration is an important characteristic of the various
types of cement. The effects of important elements affecting the heat
of hydration are well illustrated in Table 2.

E-7

~

j

~

TABLE 1--oXIDE ANALYSIS AND COMPOUND COMPOSITION OF TEST CEMENTS (SEE TABLE lA)

c::....

Compound

Serial

No.

Brand

PC- 1
PC- 2
PC- 4
PC- 5
PC- 6
PC- 7
PC- 11
PC- 14
PC- 15
PC- 16
PC- 17
PC- 18
PC- 19
PC- 20
PC- 21
PC- 22
PC- 23
PC- 24
PC- 25
PC- 26
PC- 27
PC- 29
PC- 31
PC- 32
PC- 33
PC- 35
PC- 37
PC- 44
PC- 45
PC-100
PC-101
PC-102
PC-103

c

B
A
B
B

c

B
A
B
A

c

D
D

B

D

A

E
H
F
E
R
B
E

I
G
B

D

J
J
ABC
ADE
ABCI
ABCG

--CaS
50
61
48
50
51
46
48
53
51
52
40
45
42
50
43
50
50

c2s

- - --c.AF

CaA

22
15.2
5.6
16.7
16
1.0
29
10.3
6.5
28
10.4
7.5
26
10.4
7.4
12.2
26
5.8
29
10.4
6.6
10.8
24
6.1
6.4
27
10.4
24
8.2
10.4
11.7
7.6
33
26
10.2
8.4
11.4
8.4
30
24
9.3
8.5
15.2
7.3
26
14.4
20
7.8
7.9
14.7
19
Aluminous
Portland-Puzzolan
17.7
55
13
5.8
9.7
8
7.2
66
7 ..5
12
13.8
57
7.0
1
10.0
73
Natura
Synthetic Puzzolana
48
1
1.~
to.4
29
28
6.o
11.1
45
12.6
5.7
10
62
15.6
2.3
27
49
14.1
4.6
23
53
14.8
7.6
20
50
(PC :2 21% PC-100 79%)
(PC :3 15% PC-100 85%)

l

I

0

OJ le Analysis

omposition

SiOz
--20.7
21.7
22.9
22.6
22.6
20.8
22.8
22.3
22.8
22.0
22.2
20.8
21.4
21.3
20.3
19.9
19.8
8.7
31.2
19.0
20.2
19.0
19.6
27.1
48.1
22.5
21.6
19.9
22.2
21.8
21.0
22.9
25.7

CaO

FezOa

63.1
65.8
64.9
65.0
65.7
62.9
64.8
65.3
65.2
65.2
64.4
62.6
63.4
64.2
63.3
63.8
64.7
38.0
47.4
63.6
66.1
64.4
66.6
31.7
2.3
65.5
62.6
64.3
63.5
64.6
63.8
57.7
55.3

5.0
5.5
3.4
3.4
3.4
5.0
3.4
3.6
3.4
3.4
2.5
2.8
2.8
2.8
2.4
2.6
2.6
14.3
3.3
5.9
3.2
2.5
2.3
2.3
11.2
3.4
3.7
4.2
5.1
4.6
2.6
8.5
5.6

--

AbO a

MgO

Insol.

SC.ement
Grav.
3.16
3.18
3.15
3.16
3.17
3.15
3.15
3.15
3.18
3.16
3.09
3.08
3.11
3.09
3.11
3.09
3.10
3.19
2.93
3.17
3.10
3.09
3.07
2.89
2.54
3.15
3.16
3.08
3.08
3.16
3.10
3.10
3.06

SO a

gn. Loss

Res.

Free
CaO

1.8
1.5
1.8
1.6
1.7
1.8
1.6
1.7
1.6
1.3
1.7
2.4
2.1
2.0
1.9
1.9
1.6
0.3
2.0
1.9
2.4
2.5
2.4
2.4
0.9
2.0
1.8
2.3
1.7
1.7
1.9
1.8
1.6

1.6
1.0
0.9
0.7
0.8
1.9
0.8
1.1
0.7
0.9
1.3
2.0
1.3
1.2
1.2
1.6
1.0
0.0
5.4
1.0
1.7
1.2
1.6
10.4
2.4
0.7
0.7
1.5
0.9
1.1
1.7
3.0
1.3

0.3
0.2
0.3
0.7
0.2
0.3
0.3
0.3
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.2
0.1
1.1
16.2
0.2
0.3
0.2
0.2
16.1
85.2
0.2
0.2
0.2
0.2
0.6
0.2
3.9
13.3

0.8
1.0
0.7
0.4
0.5
1.1
0.4
0.8
0.3
0.5
1.3
0.9
.07
0.9
0.9
0.5
1.6
0.0
2.8
1.5
1.3
1.3
1.0
0.1
0.2
0.6
1.0
1.1
0.4
0.8
1.0
0.6
0.7

---~-

5.3
3.9
4.6
5.1
5.0
5.4
4.7
4.6
4.6
5.3
6.0
5.6
6.1

5.3
7.3
7.1
7.2
39.2
6.2
3.9
4.8
6.8
5.2
4.6
34.9
5.2
4.8
5.8
4.2
4.7
6.6
4.7
9.1

------

2.2
0.9
1.6
1.3
1.5
2.4
1.5
1.5
1.3
2.6
2.0
3.1
3.1
3.1
3.3
3.4
3.0
1.5
4.0
2.7
1.4
3.4
2.6
18.7
0.6
1.4
3.6
2.0
2.0
1.6
3.3
5.2
1.5

-------

c
~
z

>
tot
0

":t:J

t-3

=
~

>

tiC
~
~

....

('":)

>
z

n
0
z

C"':l
~
~
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~

~

z

~

~
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~
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(see Table 1, opposite page)

TABLE lA

CEMENT FINENESS AND PARTICLE SIZE DISTRIBUTION

Serial
No.

-----

PC- 1
PC- 2
PC- 4
PC- 5
PC- 6
PC- 7
PC- 11
PC- 14
PC- 15
PC- 16
PC- 17
PC- 18
PC- 19
PC- 20
PC- 21
PC- 22
PC- 23
PC- 24
PC- 25
PC- 26
PC- 27
PC- 29
PC- 31
PC- 32
PC- 33
PC- 35
PC- 37
PC- 44
PC- 45
PC-100
PC-101
PC-102
PC-103

"

.. .-- -·-------

Fineness
- - - - Particle Size Distribution
Tensil Strength p.s.i.
Micron Sizes-% Passing
325 ;urf. A.
200
,
.
~
10 Hi 20 25 3{ 35 40 4~ 50 55 60 '~ 3Da 7 Da. ~8 Da. 0 Da
Mesh Mesh cm2/gm
94.2
95.4
97.6
98.6
98.8
94.8
98.6
90.0
91.0
91.6
94.2
98.4
86.0
99.4
88.0
94.2
89.4
80.0
86.2
90.4
99.0
98.8
95.6
90.8
94.1
92.6
93.6
99.6
95.0
!}5.8
90.5
94.7
95.6

87.2
91.5
92.8
94.2
94.4
86.9
95.7
82.9
82.4
83.2
86.9
95.0
78.0
95.8
79.2
86.8
79.5
70.0
85.3
82.9
95.7
94.9
92.2
86.6
91.9
85.2
88.6
98.2
88.2
90.5
S1.8
S9.7
tl0.7

1790
1800
1810
1750
1790
1830
1810
1550
1460
1650
1820
2710
1670
2020
1380
1670
1420
1390
2490
1310
2270
2030
1950
2370
1530
1715
1980
2650
1840
1890
1490
1960
1800

-

24

2!i
24

21
21
24

2!i

u;

14

21
24
51
21
26
Hl

20
21
19
40
15
31
25
25
37
14
22
26
38
25

20
28
30
26
27
30
26
24
24
27
30
60
25
33
20
26
28
22
45
21
38
35

32
44
23
27
31
46
30

--· -

3g
4(]
4C
38
4C
39
38
3li
37
36
37
68
39
45
30
36
31
30
53
24
51
46
44
56
40
36
41
60
40

47
49
49
49
51
47
48
43
46
46
47
76
46
57
38
47
40
36
58
33
61
56
54
65
53
45
50
74
48

- - - 54
59
59
6()
62
55
55
49
52
5()
54
8(]

52
65
45
56
47
42
65
42
70
64
62
72
63
53
58
82
56

--

t;

TENSILE AND COMPRESSIVE STRENGTHS-CEMENT MORTAR

.. ·-·--·-·-------

---------

6(
6.:
64
67

6~
5~
6~

54

57
54

6~
8~

5E
72

5~

63
53
46
7()
49
77
72
69
75
69
59
64
88
63

67
72
73
73
75
67

71

60
63
62
67
91
60
81
57
69
54
51
74
51
83
77

74
78
76
65
69
92
70

73
78
78
79
81
73
78
65
7()
66
71
95
66
87
61
73
64
54
77
63
87
85
80
82
81
70
76
95
76

- 7~
8~

8~

BE

87
7~

8.'3
72

7:.l
71
76
9li
7C
9(]
67
79
69
60
79
68
91
89
83
84
84
78
80
93
79

82
88
88
89
92
83
88
75
79
78
80
95
73
94
71
81
74
63
82
77

93
93
88
84
88
80
85
95
82

- - --85
9(]
91
93
93
85
94
79
8(]

81
83
95
76
96
74
84
76
66
82
81
96
95
90
87
90
83
87
98
87

87
91
93
9f)
94
87
96
83
82
83
87
95
78
96
79
87
80
70
85
83
96
95
92
87
92
85
89
98
88

128
135
140
133
140
158
190
98
100
107
122
185
88
165
102
140
103
437
120
118
277
275
325
0

150
173
333
208
143
115
124
118

272
343
318
267
258
257
290
183
218
232
317
373
283
328
277
310
298
432
245
282
417
338
408
65

264
435
402
371
348
365
341
313
343
395
358
379
310
410
382
420
373
415
300
362
453
398
437
150

449
471
425
458
413
438
428
410
389
421
445
484
447
505
433
411
413
415
404
430
505
515
484
196

255
317
410
310
303
263
265
266

357
368
460
364
385
265
364
350

384
453
475
453
452
419
424
436

~

Compressive Strength p.s.i.

l

Da 3 Da.

- - --- - -

7 Da. 28 DB 10 Da :soDa.

---

443
453
479
475
461
458
432
466
471
441
482
520
444
585
466
443
426
464
448
449
509
525
488
250

45
565
275
120
235
100
430
165
90
150
200
525
140
140
65
175
150
7200
100
125
1435
690
1150
0

500
1390
2350
1235
1285
2560
1320
1050
720
875
1260
3040
1325
1700
1100
1275
1085
8170
650
710
2950
2625
2565
75

2200
2940
2925
1950
2000
2990
2675
2325
1390
1810
2575
4700
2525
3415
2240
2450
2660
8440
1860
1990
4110
4825
4045
175

475
4691
475
484
472
443
447
489

475
767
1460
175
175
75
50
42

1680
2000
3933
1700
1425
1700
975
1215

2840
3450
5525
2810
2370
2350
1960
2165

-3915
4590
4275
3525
4400
4375
4325
3405
2655
3475
4860
6415
4275
6085
3950
4210
4085
8500
3160
3600
5060
6440
6160
865

5630
5920
5840
5310
5800
5170
5740
3015
4305
4895
5930
6895
5515
6925
4800
5400
4465
7450
3985
4405
6410
6650
6590
1455

6920
5935
6970
4825
5435
4385
7710
4765
4465
6225
6810
6625
1760

4250
5467
6485
4310
4485
4285
3840
4240

5140
6160
6750
5000
5890
5265
4740
5585

5210
6800
67252
537()2
6150
5175
5215
6940

5570
6470
6400
6225
6075
5620
5835
5785
4735
5475

~

~

~
~~
~
~

~

~
~

~
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t
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FINENESS- CM./ GM.

FIG. 2-EFFECT OF CEMENT FINENESS ON COMPRESSIVE STRENGTH OF
MORTAR

The great effects on heat of hydration in the important initial
period of setting of (a) fineness of grinding, (b) the tricalcium silicates
(CJS) and (c) the tricalcium-aluminates (C3A) are readily apparent.
These indicate the need of a baiancing of these factors in the seiection
of the cement, as well as a close control of heat dissipation in mass
and semi-mass concretes if excessive stresses, occuring during a
period when the strength of the concrete has not been fully developed,
with resultant cracking and incipient failure through disintegration,
are to be a voided.
MAGNESIUM SULPHATE

The cement must be resistant to the chemical action of sea water.
It is not possible in a short period to test the resistance of cements
and concrete to sea water itself although such tests are underway with
concrete columns now exposed at Eastport and will be continued).
It is possible, however, to determine analogously the relative resistance
of cements to sea water attack by the standard accelerated magnesium

E-1O

CEMENT MORTAR (PC-37)

sulphate test by immersion of neat cement slabs in 10 per cent magnesium sulphate solutions for 280 days. Our tests (Table 3) in
general confirmed the findings of other investigators that those cements
high in C3A had slight resistance to the magnesium sulphate attack
and hence are not adapted to salt water use. However, the aluminous
cement, which attains such high strengths in relatively short time,
shows itself absolutely resistant to the magnesium sulphate action.
Our magnesium sulphate tests indicated very definitely the desirability of limiting the C3A compound in portland cements to less than
8 per cent for proper resistance to salt water action.
BLEEDING

A concrete,

including of course its cement binding paste, must be
resistant to “bleeding,” the expression used to designate the tendency
of particles in the paste to settle so that only a film of water remains
E-ll
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TABLE 3--QUALITATIVE COMPARISON OF RESISTANCE OF CEMENTS TO ATTACK BY MAGNESIUM SULPHATE

cs
~

-

Com1

Cement

No.

C.iS

C28

mds
CaA

---------~

PC- 1
PC- 2
PC- 4
PC- 5
PC- 6
PC- 7
PC-11
PC-14
PC-15
PC-16
PC-17
PC-18
PC-19
PC-20
PC-21
PC-22
PC-23
PC-24
PC-25
PC-26
PC-27
PC-29
PC-31
PC-37
PC-44
PC-45

50
61
48
50
51
46
48
53
51
52
40
45
42
50
43
50
50
55
66
57
73
45
62
49

22
5.6
16
1.0
29
6.5
28
7.5
26
7.4
26
5.8
29
6.6
24
6.1
27
6.4
24
8.2
33
11.7
26
10.2
30
11.4
24
9.3
26
15.2
14.4
20
19
14.7
Alur no us
Portlanc >uzzolan
13
5.8
8
7.2
12
13.8
1
10.0
28
6.5
10
5.7
27
2.3

*Completely disintegrated.

C.AF

-------15.2
16.7
10.3
10.4
10.4
15.2
10.4
10.8
10.4
10.4
7.6
8.4
8.4
8.5
7.3
7.8
7.9

17.7
9.7
7.5
7.0
11.1
12.6
15.6

Fineness
cm2/gm

Date
Immersed

1790
1800
1810
1750
1790
1830
1810
1350
1460
1650
1820
2710
1670
2020
1380
1670
1420
1390
2490
1310
2270
2030
1950
1980
2650
1840

lQ-31-35
11- 8-35
lQ-25-35
10-25-35
10-29-35
10-29-35
lQ-25-35
lQ-25-35
10-25-35
1Q-29-35
lQ-31-35
1Q-31-35
10-31-35
11-14-35
11- 8-35
10-25-35
10-25-35
10-25-35
1Q-25-35
1Q-25-35
1Q-29-35
1Q-31-35
1Q-25-35
4-14-36
4-14-36
4-16-36

Age
Days

-----104
96
110

llO

106
106
110
110
110
106
104
104
104
90
96
110
110
110
110
110
106
104
110
118
118
116

Degree of
Attack
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Moderate
Moderate
100% Disint. *
Slight
Serious
100% Di11int. *
Slight
None
Slight
Slight
Slight
Moderate
Rli ... ht.

,.,,.u..l.~.l..&"'

None
Very Slight
Very Slight

Age
Days

>

Degree of

Attack
- - - __________

...........__ ....

280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280
280

Slight
Slight
Slight
Slight
Moderate
Moderate
Slight
Slight
Slight
Slight
Moderate
100% Disint.
100% Disint.
Slight
100% Disint.
100% Disint.
Moderate
None
Slight
Slight
Slight
100% Disint. *
Slight

...

. ..................
. .... ········ ...

...
...

*
*
*

• .............. * ........

t"4
0
"llJJ
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=
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at the surface to bind the underside of overlying aggregate particles.
As this water film evaporates, a tiny void area on the under surface of
the aggregate particles remains, resulting not only in a weaker concrete but one permitting the access of water with resultant danger
from freezing, etc. (Reference is made to the photomicrograph
illustration, Fig. 4, of certain concrete slabs which were divided by
the concrete saw employed in the laboratory and then polished.)
Tests for bleeding were made of 18 of the cements with pastes of
various water-cement ratios ranging from 0.7 to 1.0 (with the apparatus
shown in Fig. 5). Our tests indicated generally that high specific
surface area or fineness, particularly in particles finer than the 7.5
micron size tended to reduce the bleeding effect.
Here again, however, it is desired to stress that the use of a cement
of reduced bleeding characteristics, resistance to magnesium sulphate
attack, etc., will not eliminate in any manner the need for close field
control in the matter of low water content, excellent grading of aggregates and mix, rate of placing, and manner of placing and compaction.
The cement factor is complementary to but no substitute for close
field control.
TEST RESULTS ON TYPICAL CEMENTS

It is of course impossible within the limitations of this paper to
list all or even a major part of the test results. The following tabulation summarizes the tests made on some of the cements which may
be considered typical of the following classes:

The tabulation of test data* shows the various cement classes, the
chemical analysis and compound composition, sieve analysis, fineness,
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resistance to magnesium sulphate action, volumetric change of
plastic mortar during curing, under alternate wetting and drying
and under alternating freezing and thawing, thermal coefficient of
expansion, compressive strength under varying curing conditions,
tensile strength of standard mortar, and, for concrete made with
this cement, volumetric changes under different curing conditions
and under alternating freezing and thawing, the coefficient of thermal
expansion and compressive strength.
In general, the tabulation of test results shows that the portland
cements of the A type (medium high fineness and low C3A) attain
excellent strengths in reasonably short periods and are resistant to
magnesium sulphate attack and to material volume change under both
alternate wetting and drying and freezing and thawing.
The portland cement Type B (medium fineness and high C3A),
though showing satisfactory strengths, could not withstand the sulphate attack nor the volume change resulting from alternate freezing
and thawing conditions.
E-14

Cement and Concrete Studies on Passamaquoddy Project

293

FIG. 4A-PHOTOMICROGRAPHS OF UNDER SIDES OF AGGREGATE PARTICLES SHOWING FILMS OF WATER-GAIN DUE TO BLEEDI~G OF CEMENTS
Top.-Normal cement; water-cement ratio, 9.90
Center.-Normal cement; water-cement ratio, 0.80
Bottom.-Non-bleeding cement; water-cement ratio, 0.90
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The high early strength cements gave, of course, excellent strength
characteristics, showed themselves but slightly affected by the magnesium sulphate attack, and resisted well the alternating wetting and
drying and freezing and thawing. In mass concrete, however, there
would be a problem in the dissipation of the heat of hydration.
The natural cement showed its great weakness in its slow rate of
setting and in low strengths attained.
The aluminous cement gave an excellent performance throughout.
It showed maximum strengths at very early stages and was absolutely
resistant to sulphate attack, as well as giving an excellent performance
in resistance to volumetric change from alternate wetting and drying
and freezing and thawing. It showed also a low thermal coefficient of
expansion. In mass concrete, there would of course be a problem in
the dissipation of heat in the setting.
The portland-puzzolan cement showed reasonable strengths, gave
high resistance to magnesium sulphate attack, but performed poorly
under alternate freezing and thawing.
The blend of portland and natural cements showed moderate
strengths, but showed poor resistance to alternating conditions of
freezing and thawing.
OPTIMUM MIXTURE

The concrete studies w e r e e x t e n d e d t o d e t e r m i n e f o r t h e v a r i o u s
available aggregates the optimum mixture. This determination is
most important for any major concrete structure if a dense impermeable and long-lived concrete is to be attained. It should be carried
out continuously not only prior to but during the entire concreting
E-16
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operation in order to make such changes as are currently indicated
with change in aggregate, etc. Our studies were based on concrete
to be placed by internal vibration at a rate of +3800 r.p.m., requiring
a slump of about 1 1/2 in. Such determinations do not of course represent the optimum for other methods of placement.
The average grading of fine aggregate employed (closely controlled)
was as follows:

A coarse aggregate also carefully graded with maximum size of 2 in.,
(because of the extensive amount of closely spaced reinforcement) was
also employed.
Tabulations were made of various combinations of sizes of the major
coarse aggregates considered showing unit weights and voids, together
with the optimum mixtures as obtained from over 150 trial batches
(Tables 5 and 6).
To test density obtained—discs (3/4 in. through) were sawed from
the top, bottom and center of various 6 x 6 x 12-in. specimens of
optimum mixes and tested for absorption, specific gravity and voids
(Table 7).
When one considers that 7 1/2 per cent of the voids occur from the
excess water required for proper workability, but which fails to enter
into combination with the cement, it is seen that air voids in the mix
are reduced to approximately one per cent. And only by such close
control can a durable concrete be obtained.
VOLUMETRIC CHANGE

Inasmuch as data on the volumetric change of concrete in setting
and under extreme ranges of heat ‘transfer including freezing, are of
great importance in concrete design, an extensive series of tests relating to volumetric changes was performed on concrete beams of varying aggregates and cements. Corollary thereto and incident to the
conversion of one to the other, tests were also run to determine, in
addition to the compressive strength, the modulus of elasticity and
of rupture, plastic flow, thermal coefficient of expansion, diffusion
constant, thermal conductivity and specific heat. Tests were run also
to determine the volumetric changes caused by changed moisture conditions.
A description of these tests and discussion of their results should
form the basis of a separate paper and are too extensive to be included
in the scope of this article. However, some of the principal results
which are of general interest are summarized.
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TABLE 5--UNIT WEIGHTS AND VOIDS-COARSE AGGREGATE (COMBINED SIZES)
~

Coa: e Aggregate Ratio

----l\laterial

No.1

----U"

..

Dennysville Gravel
"
"

..

"

....
..
....
Black H. Diabase
....

+Denl';l; Sand

Shackford Diabase

...
Devil's H. ..Granite
....
....

+Denn. Sand
+Denn. Sand

"

+Denn. Sand
+ Denn. Sand

+Denn. Sand
+Denn. Sand

%.

33.33
41.67
20
25
20
25
33.33
41.67
20
25
20
25
33.33
41.67
20
25
20
25
33.33
41.67
20
25
20
25

----No.2

-----

No.3

%'- 1"

1'-2'

66.67
58.33
40
35
40
35
66.67
58.33
40
35
40
35
66.67
58.33
40
35
40
35
66.67
58.33
40
35
40
35

..

----- - - - -

Dennysville Gravel = Natural Dennysville Gravel
Denn. Sand
= Natural Dennysville Sand
Shackford Diabase = Crushed Shackford Head Diabase
Black H. Diabase = Crushed Black Head Diabase
Devil's H. Granite = Crushed Devil's Head Granite.

40
40
40
40

..

40
40
40
40

..

40
40
40
40

..

40
40
40
40

Dry Weights, lbs. per cu. ft.

---------

Loose

7o Sand Weight
---------

. ...

....
....

....
.. . .
...
. ...
....
....
2:). 2
26.1

... .
....
. ...

27.2
2;').6

.. .
.. ..
~

• • • *

30.4
30.5

97.50
97.75
108. (;)
109.50

.....

92.50
92.00
95.50
9() ..50
114. ;)0
113.00
89.75
90. 2ij
!H. 75
H:).2:)
117. 7i>
114.50
83.25
81.50
88.2;')
8H.50
108.;)0
104.75

Rodded
~

Sand Weight

....

.
....
..

~

.

27.1
28.5

. ...
. ...
. ...

25.2
23.4

. ...
. ..

....

2-1.3
23.1)

......

. ...
...
26.9
28.2

111.00
111.25
114.00
116.25
128.50
131.25
10:3.75
103.50
10\l.2.'J
112.00

t:n.bo

12().2;")
101. 7i)
102.;)0

lOS.OO

Hm.oo

13:3.00
127.00
92.73
H2.50
H8.1i2
9H.25
123.00
118.73

Vibrated
~

Sand Weight

...
. ...
. ...

117.00
114.25
118.25
119.50
27.1 137.50
28.5 140.25
. . ". 111.00
. .. 110.50
. ... 116.00
116.25
28.6 138.00
27.4 133.75
. ... 10H.50
. ... 109.62
. ... 115.75
114.25
27.0 137.25
27.3 134.50
. .. 99.2,!)
. ... 100.00
... 104.00
104.75
30.3 127.00
31.2 124.25
.,

Per cent Voids (by Sp. Gr.)

-------------Loose

Rodded

Vibrated

Same Sand Conte . as in
Previous Three G llmns

---41.2
41.1
34.5
34.0

. ...

48.1
48.5
46.5
46.0
34.6
35.4
50.4
50.2
47·.6
47.4
33.3
35.1
48.0
49.0
44.8
44.0
32.8

35.2

----~

33.1
33.0
31.3
30.0
22.4
20.8
41.9
42.0
38.8
37.2
25.0
28.0
43.8
43.4
40.3
39.8
25.0
28.2
42.0
42.1
38.3
37.9
23.8
26.4

----29.5
31.2
28.8
28.0
17.1
15.5
37.8
38.1
35.0
34.9
21.0
23.4
39.5
39.4
36.0
36.9
22.2
23.8
37.9
37.4
34.9
34.5
20.9
23.1

0
d
::::1

z

>
t1
0

'2!1
~

::t:

t,lj

>
a:
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=
~
z

n
0
z
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::::1
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~
~
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~
~

~
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~
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~

~
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TABLE 6-0PTIMUM MIXTURES OF CONCRETE

Ccment
Factor
Sx/c.y.

Coarse Aggregate
1\'lax.
Sixe

Serial
No.
·------------

------~

Cement
No.

S.26

PC-37

1-2.30-4.95

A

t:

Sand
Agg.
Ratio

Slump
ln.

1.0'

0.5'

0'

2

6.00

32%

1}-2

7

8

10

Crl

7

12

20

10

18

30

W/C
gal.fsx.

-------· · - - - - - - -

~~--

5.00

G-4

Dennysville Gravel

2"'

5.25

R-3

Shackford

2"

S-26

PC-37

l-2.31-4.84

B

6.00

34

1}-2

5.25

H-16

Black Head

2"

S-26

PC-37

1-2.31-4.91

B

6.00

34

1

Remolding Effect
Seconds to

------------

5. 2.5

H-23

Devil's Head

2 ..

S-26

PC-35B

1-··2. 31--4.34

B

6.00

34

04

9

19

31

6.00

G-4

Dennysville Gravel

1"

S-26

PC-37

1-2.02-3.77

H

5.50

35

3

7

9

11

6.60

R-3

Shackford

1..

S-26

PC-37

1-1.81-3.49

H

5.50

36

Hi

14

18

24

Size No. 1

"""

Grad.*
of
C. A.

Sand
No.

*Grading
A
B
H

\(

Proportions by
Weight

1:1

}i'-%'
20%
25
35

Size No.2
%"--1"
40%
35
65

Size No.3
1'-2'
40%
40

~
~
~

[

~.

~
0
<::3

;p
~

~

1
a"'
....

a.

t-.:)
~

.......
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TABtJE 7-ABSORPTION. SPECIFIC GRAVITY AND VOIDS IN CONCRETE*

Coarse Aggregate

Group

......
..

V-1-B
V-1-C
V-2-A
V-2-B
V-2-C
V-3-A
V-3-B
V-3-C
V-4-A
V-4-B
V-4-C

Shackford

Den~ysville

..
....
..

Average: Shackford
Average: Dennysville

V-1 & V-2
V-3 & V-4

App. Spec.
Grav.

Abs. Sepc.
Grav.

2.481
2.439
2.438
2.439
2.414
2.380
2.377
2.404
2.385
2.370

2.709
2.685
2.681
2.680
2.636
2.608
2.613
2.607
2.597
2.586

3.675 0
3.79%
3.24%
3.42%
3.51%

2.461
2.388

2.693
2.608

3.500%
3.520%

Voids

Absorption

--------------2.488
2.702
3.18%
3.38%
3.76%
3.71%
3.68%

3.495~

7.92~
8.41 0
9.16%
9.06%
9.00~
8.42%
8.74 0
9.03%
7.78~

8.16 0
8.35%

8.617%
8.415%

*Optimum mixture for each aggregate-PC-37 cement.
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0.8, the modulus of elasticity varied at 28 days from 3,650,000 p.s.i. for Devil's
Head (granite) coarse aggregate to 5,550,000 p.s.i. with Schackford Head (diabase)
aggregate with Dennysville gravel showing 4,800,000 p.s.i. These factors increased
with the age of the concrete (about 25 per cent at 180 days).
Plastic Flow
Plastic flow coefficients ranged for otherwise similar optimum concrete mixes
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Head granite as aggregate to .000305 for Dennysville graveL Flow had not, however, ceased at this time when the tests had to be terminated.
Thermal Coefficient of Expansion
For similar mixes these factors ranged per degree Fahrenheit from .000004 for
concrete with Schackford Head diabase to .0000045 for concrete with Devil's Head
granite, just above that with Dennysville gravel at .00000445. (The coefficient for
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up between the concrete and reinforcement under wide temperature ranges.) With
similar coarse aggregates (Dennysville gravel) and different cements the coefficient
ranged from .00000445 (with PC-100) to .0000051 (with PC-103.) Furthermore, it
was observed that those concretes with high coefficients of expansion generaiiy
showed earlier signs of failure under successive cycles of freezing and thawing.
Freezing and Thawing
Consistent with the foregoing, it was observed that the volume change, as measured
by the ratio of length expansion to total length, of concrete beams under 200 and
more freezing and thawing cycles varied to some degree with the same cement (PC100) and different coarse aggregates from .00001 in. per in. to .00015 in. per in.
With simiiar aggregate (Dennysville gravel) these coefficients ranged from .000i5
with PC-100 cement to a range of .00044 to .00051 in. per in. for other cements
(PC-25, 102 and 103) and to failure with one cement (PC-101). (Fig. 6).
lrolume Change by !Joisture Changes
'Vith the same cement (PC-100) and different coarse aggregates the changes in
length under alternate wetting and drying were generally similar whereas slightly
greater changes occurred with similar coarse aggregates but different cements.
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For concrete prisms 12 x 12 x 36 in. to 48 in hermetically sealed except at one or
both ends, average shrinkage ranged at 140 to 180 days from about .00027 in. per
in. at 1/2 in. depth from the exposed end, to about .00008 in. per in. at 60 days and
thereafter at 2.5 in. depth, to negligible shrinkage at 12 in. depth or greater. Comparative tests to determine the effect of steel reinforcement on the drying shrinkage
of concrete were initiated but could not be brought to completion. However, these
tests, extended over 80 days, indicated but little change at equal depths between
reinforced and non-reinforced concrete. These tests do exemplify, however, in
addition to the differences in shrinkage resulting from the use of various types of
aggregates and cements, the great shrinkage which occurs during setting in the
outer rim of any concrete pour, particularly if curing is neglected. Excessive tensile
stresses are thereby set up during the early setting period, when the concrete is
weak, in this critical outer section. In place of being the most important outer
armor of protection, it thus becomes the Achilles heel or vulnerable zone for possible
future destruction or disintegration of the entire mass through its tiny fissures and
cracks, permitting the entry of water, salt, frost and other destructive agents.
Flexural Strenglh
For similar mixes flexural strength ranged as follows for corresponding coarse
aggregate: For Devil’s Head granite 417 p.s.i., Blackhead diabase 580 p.s.i., Dennysville gravel, 605, and Schackford Head diabase 625 p.s.i.
Thermal Flow
An extensive study of thermal flow in concrete was also undertaken by E. A.
Wilder, Junior Engineer, Assistant in the Concrete Laboratory. This included a
study of average temperatures to be encountered annually, to determine the number
of freezing cycles together with a study of tidal cycles to determine the varying
periods to which various elevations of the concrete would be subject to alternate
wetting, drying and freezing. Thus with data as to air and water temperatures and
convection factors and data on conductivity, specific heat, density, uncombined
moisture and coefficient of surface cooling of the concrete, it is possible to determine
the areas subject to alternate freezing and thawing.
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l\1r. '\Vilder evolved, in addition to other formulae on heat flow, the following
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and that the heat liberated by freezing of uncombined moisture is equal to the net
amount of heat lost by conduction in the same time interval:
For freezing:
For thawing:
_
144 p p
- (28.3 - b) ak

{ax'2 + kx)

144 p p
t = (b - 28.3) ak

(ax•
kx)
2 +

t

= time in hours
b = air or water temperature to which exposed (For example, air = 28° F.
water == 40° F.)
a = convection factor
air = 2 BTU /oc/hr./ F.
water = 260 BTU/oc/hr./ F.
Freezing point of sea water = 28.3 ° F.
k = conductivity factor concrete (example = 1.07 BTU /ft./hr./°F.)
p = density concrete (example 158.9lb./cu. ft.)
p = uncombined moisture (example 4%)
x = depth of freez]ng in feet
For concrete subject to tidal action, the maximum freezing under assumed constant
temperature conditions occurs where the concrete frozen in t hrs. is thawed in
12.4-t hrs. (the 12.4 being the hours in a tidal cycle).
Substituting t and 12.4-t in the equations and solving show for the data assumed
in this tide cycle a depth of freezing of 2.1 inch occurring at a point exposed 11.23
hrs. and covered 1.17 hrs. Formulae were also evolved to determine the rate and
extent of heat flow in concrete.
Thermal Properties
The thermal properties of concrete made with different coarse aggregate were
determined (Table 8).
TARLE ~HERMAT... PROPERTIES OF CONCHETE AT

Coarse Aggregate

Conductivity

Specific
Heat

"k"
"C''
BTU/ft./hr./
oF.
BTU/lb.rF.

70° F.

Density

Coefficient
of Diffusion

"p"

"h'l"

BTU/lb.jOF.

sq. ft.jhr.

Coefficient
of Surface
Cooling

"S"

Dennysville Gravel

1.30

0.23

152.8

0.037

0.148

Devils Head Granite

1.24

0.23

149.4

0.036

0.153

Black Head Diabase
Treat Island Diabase

1.06

0.23

158.9

0.029

0.161

Shackford Head Diabase

1.01

0.23

157.5

0.028

0.165

Notes: Spectfic heat, density, and coeffiCient of diffusiOn were determmed for Class B concrete
(Water-Cement Ratio = 6.0 gal. per sack. Maximum size of coarse aggregate = 2-inches)
The conductivity and the coefficient of surface cooling were computed from the other thermal
properties. ( (h2 = _.!. )
Cp

CURING

In connection with the actual field placing of the concrete too much
stress cannot be placed on the subject of proper curing. Irrespective
of the care taken in selection of aggregates, method of mixing and
placing, etc., incipient failure and limited life to the concrete may
result from faulty curing.
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SALT WATER CURING

Due to the expense and possible shortage of fresh water and the
availability of sea water at Eastport, study was made of the use of
salt water for curing purposes. No damaging effects were observed.
On the contrary a comparison of 46 tests based on 28-day cylinders
showed an average of 4340 p.s.i. compressive strength for cylinders
cured 28 days in salt water at 70° F. as compared to 4169 p.s.i. for
concrete cured in the most room 14 days at 70° F. It is most important, however, that the film of salt deposited on horizontal construction joints during curing be thoroughly cleaned off prior to concreting
the next lift as otherwise a plane of weakness and future disintegration
will occur.
CURING PROCEDURE FOR MASS AND SEMI-MASS CONCRETE

For the prevention or reduction of surface cracking from rapid
cooling and drying, the following procedure for mass or semi-mass
concrete is warranted. Initially, the cement should not have an
excessive heat of hydration incident to too high fineness or specific
surface area and high C3S and C3A content (against these must be
balanced the advantages of early strength gain, a function of these
factors, and bleeding, an inverse function of fineness); secondly, the
size of pour and of monoliths should be limited; thirdly, ingredients
entering the concrete should be kept at a reasonably low temperature
(50° F.); fourthly, to avoid excessive tensile stresses at periods when
the concrete has not developed strength adequate to withstand them,
forms of adequate insulating value should be kept on sufficiently long
and in freezing weather such supplemental protection afforded as to
assure a gradual and fairly uniform heat reduction; fifthly, maintenance
of the concrete at near 50° F. for a period of about 3 days after removal
of forms with a gradual reduction therefrom in winter; sixthly, to
ensure against cracking from early drying of the surface concrete,
the concrete should be kept saturated not only while the forms are in
place but also after their removal for a total period of 14 days if
possible.
For salt water concrete even greater than normal protection in the
amount of concrete’ coverage outside of the steel reinforcement is
warranted (minimum of 6 in. if possible) to ensure that the steel rein.
forcement is not subject to salt water attack which might occur through
the incursion of salt water through tiny surface pores or checks.
TYPE OF CEMENT PROPOSED

AS a result of the various tests performed at Quoddy and review
of literature on the subject, it was decided to employ a portland cement
E-23

to sulphate action, to material volumetric changes occurring from
setting or moisture or heat changes, and to alternate freezing and
thawing; it attains a reasonably early strength without excessive
heat of hydration.
But above all, it is not expected that its use will permit the reduction by one iota of the other equally important ingredients of good
durable concrete; namely, closely controlled grading, mixing, placing
and curing.
The writer was chief engineer of the engineering division of the
project. Charles E. Wuerpel, Associate Engineer, was in immediate
charge of the concrete laboratory and tests. Lt. Col. Philip B. Fleming, Corps of Engineers, was District Engineer in local charge of the
project. Brig. General George R. Spalding served as Division Engineer,
North Atlantic Division, in supervisory charge. Major General E. M.
Markham, Chief of Engineers, is the responsible head of this and all
other river and harbor and flood control projects under the Army
Engineers throughout the country.
Discussion of the foregoing paper will be welcome if received in triplicate by the Secretary of the Institute by April 1, 1937. For such
discussion as may develop readers are referred to the JOURNAL for
May-June, 1957.
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Appendix F

“Memo to: Deputy Chief of Staff”

Hugh J. Casey

COPY*
22 January 1942.
Memo to: Deputy Chief of Staff,
(Thru ACS - GS)
1. It is appreciated that a decision having been issued should be executed.
It is urged however that serious consideration be given to the possibility of review
of the estimate of situation which dictated the directive to move our forces back
to occupy the reserve battle position by Jan 26th.
2. Estimates indicate that the enemy force opposing our present position is
not large and greatly inferior to ours in total strength. The unit commanders in
the front feel they can hold their present position. Morale is high in most units.
The enemy situation on the west has been cleared up in the rear and under control
in the front. The present front, tho longer than that of the reserve battle position,
is stronger, better wired and organized than the rear position. The artillery
positions and field of fire are stated to be superior for the forward position. The
Bagac 8 guns now being installed will be lost if we move back to the RBP. Pilar
airfield will be lost and Bataan Field subject to long range artillery. The lateral
communication available to us on the Pilar-Bagac road for lateral movement of
forces for counterattack will no longer be available. By withdrawal we shall lose
our wire communications, barbed wire as well as the fertile Balanga area.
3. The concentration of our entire force in a small area will increase enemy
serial concentration and losses as compared to dispersed targets over the present
enlarge occupied area.
4. Virtually nothing has been done in the way of organization of the west
sector of the RBP. It is jungle country, difficult for emplacement of units,
organization, communication and defense. Field of fire is limited.

5. Enemy activity in the center has been exaggerated in virtually all reports
received. It consists to a great degree of strong enemy patrols and snipers, which

*Note: This document has been retyped but retains the spelling, punctuation, and style of the original.
The original is in the Research Collections of the Office of History, Headquarters, U.S. Army Corps of
Engineers, Hugh J. Casey Papers, Folder 9.
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if met by properly organized and trained sniping groups can be controlled without
fear of forward elements being cut off and surrounded. Such enemy groups will
have a difficult supply problem in replenishment of foot, ammunition, etc. and
should be readily handled. Conversely enemy supply will be simplified.
6. It is felt that an organized reserve force maintained as a trained unit to
meet and clear such enemy detachments as will continuously break thru the
heavily wooded areas of either position, which would be withdrawn and
reconstituted as a mobile reserve immediately after each such encounter could
handle our principal present enemy operations.
7. The withdrawal of our entire long range artillery will make the present
position difficult to hold, subjecting it to unharassed enemy artillery. If the slow
moving long range artillery is to be evacuated with a view to ultimate withdrawal,
some guns should still be left forward if our forward position is held, (for
destruction, if they cannot be moved, as we have 155 MM guns in excess of
requirements or possible emplacement in the small rear area of Bataan).
8. Our principal requirement is to hold for TIME until reinforcements
come. The longer we can delay the enemy on our present front, the more time
we can save including our later defense of the RBP. The enemy should be force
to pay dearly for every foot of advance to make his final effort more difficult
with reduced forces. Above all it is hoped that history will not show that small
enemy infiltration sniping patrols will have caused a mass withdrawal of our
entire force at a time when we must continue to hold.
9. As General MacArthur indicated January 15 in his message to the
command, “No further retreat is possible - - - - if we retreat we will be
destroyed. ”

H. J. C.
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Appendix G

“Inspection of MRL, Bataan”

Hugh J. Casey

HEADQUARTERS*
United States Army Forces in the Far East
Office of the Engineer
In the Field

HJC/pn
8 March 1942.

Subject: Inspection of MLR, Bataan.
To:

Commanding General, USAFFE

1. Between March 3 and March 6 accompanied by Major Gay, assistant, I
made an inspection on foot of the entire line MLR position from the west to east
coast of Bataan. The Corps Engr and his Asst as well as representatives of
Subsector Commanders in the I Corps, and representatives of the 41st and 21st
Divisions in the 11 Corps, as well as some of the Regimental Bn and most of the
company and platoon commanders joined and accompanied us on the inspection
over those reaches in their respective fronts.
2. In general the degree of improvement varied inversely with accessibility
to the respective positions indicating that positions easily inspected by the higher
commands were inspected and improved and stretches difficult of access had not
been adequately inspected nor improved.
3. The positions organized by the U. S. Air Corps and by the 11 (h infantry
were outstanding y excellent. Other positions were reasonably well prepared. On
certain positions, the type and extent of improvement are inexcusable, considering
the time available for their improvement. It is not intended for this report to
criticize specific positions in which a number of defects occur as such defects
were pointed out during the inspection. It is desired however to secure general
corrective action on the following general deficiencies observed.
4. The following are general findings applicable to many positions.
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A. Fire positions.
(1) In numerous cases, (at least 300 personally so observed) the
foxholes or trenches with such shelter as is provided, are so constructed as to
prevent the soldier from giving aimed fire to his front. Restricted clearance space
below the overhead cover interfere to such a degree that the soldier, when
sighting, can only aim and fire at an upward angle at and above tree tops to his
front. If he fires at all, generally parallel to the ground to his front, he can do
so only without aiming.
(2) This indicates two things: (a), that certain soldiers are concerned
far more in their own cover protection during combat than in dealing effective
fire on their enemy (which is actually their best protection in an attack) and (b)
that platoon leaders, company commanders and other officers have not checked
individual shelters and trenches with their troops in fire position to ensure the
effectiveness of the preparation and defense of the position.
(3) Even in many cases where no overhead cover was provided and
only open fire trenches or foxholes were utilized, numerous instances were noted
where positions were constructed on downward sloping terrain and long parapets
were constructed horizontally such that aimed fire could not be delivered parallel
to the ground over which the enemy could advance but only above the heads of
the enemy.
(4) In numerous other cases, long firing grooves were cut thru the
parapet in a straight rather than flaring direction so that the soldier could fire only
to cover a few yards of his front rather than targets to his right and left front as
well.
B. Machine Gun Positions
(1) The principal basic errors with respect to machine guns consisted
of
(a) Faulty location whereby plunging as compared to grazing fire
was secured.
(b) Frontal rather than enfilading fire.
(c) Inability to secure aimed fire from a number of the positions.
(d) Lack of continued training in the operation of their weapon
instructions and directives to MG personnel relative to their functions on final
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protective line, failure to provide definite steps to mark traverse limits or final
protective line for night firing.
(e) Carelessness in the construction of the emplacement and failure
to provide adequate mount foundation such that the machine gun (many of which
had not been test fired at all on their present positions) would jar loose due to
failure of its inadequate foundation, at the critical moment when it would be
vitally needed.
(2) With respect to (a), there are many cases where the forward
movement of a machine gun 10 to 50 yards would increase the effectiveness of
the gun from 200 to 500 times. The importance of grazing as against plunging
fire is apparently not fully appreciated. If the trajectory is parallel to the ground
the bullet is effective over the entire 300 to 500 yd reach in front of the gun
whereas when the gun fires from an elevation onto flat ground in front, the bullet
is effective only over the few yards immediately adjacent to where it strikes.
This is a most important factor in night firing where the enemy cannot be seen.
Inasmuch as most attacks will occur at night, it seems vital that every effort
should be made to secure grazing and effective fire, including giving greater
priority and consideration thereto than to how readily a machine gun can be most
easily evacuated. A machine gun well located will not need evacuation. A gun
poorly located will have to be evacuated due to its ineffectiveness during attack.
(3) With respect to (b), insufficient effort has been made to get the best
enfilading fire possible. In a number of cases all organizational machine guns are
distributed generally uniformly over the front, firing (except for some small
horizontal traverse) solely to the front. If these weapons were placed with respect
to certain topographic features, bends in the front or in coordination with those
of adjacent units so as to attain enfilading fire, a far greater and more effective
coverage of the front could be secured – particularly so for night defense. If the
trace of the barbed wire were varied more to conform to the bands of enfilading
fire from such machine guns, delaying the enemy in passing thru such bands, an
almost impassable position (until such guns are destroyed) is assured. Marked
improvement in the defensive strength of certain positions can be so secured.
(4) With respect to (c), it was found that in some machine gun
positions, the clearance to overhead cover was so restricted as to prevent delivery
of aimed fire, even without a helmet. This was particularly the case in a number
of instances where the gun had to be depressed to give grazing fire over
downward slopes in front of the position. In other cases it was impossible to
traverse the weapon with its rear sight up or to correct stoppages because of
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inadequate vertical clearance. Because of the lack of a few inches of excavation
or raising of head cover, and failure of adequate inspection, vital machine guns
would be ineffective in combat.
(5) With respect to (d), it was found that a number of machine gunners
are not adequately instructed and trained in their duties, with insufficient or no
information on their “final protective line, ” limits of fire, ranges to know points.
Written or typed instructions and sketches should be furnished to each gun
position showing sector of fire, protective line etc. and definite stops or marks
established for critical limits. Closer supervised training appears desirable.
(6) With respect to (e), mount foundations should be checked
preferably by test firing, to assure that guns will function when needed, including
careful inspection of mount foundations to assure that foundations won’t fail (as
they would in several guns inspected) at the first firing. In some cases only an
inch or so of clay, easily broken off, supported the rear tripod leg.
C. Location of trenches.
(1) Serious errors have been made in many cases in the location of the
trenches with respect to the terrain and potential field of fire. In numerous cases,
trenches are located as close as 5 to 20 yds behind the military crest, limiting the
field over which men can fire to this short distance, with the major distance over
which the enemy must approach left defiladed. Relocation of these trenches a
short distance further forward (utilizing existing trenches for support trenches or
for better shelter) will immeasurably increase the defensive strength of the
position.
(2) In certain cases the enemy is permitted to come down the opposite
slope, cross a stream, climb the near slope and get to within hand grenade
distance of the trenches without coming under fire, a dangerous situation for any
night attack. Relocation of the trenches to where this defiladed approach area
would be under continuous fire would greatly strengthen the position and make
it almost impossible to take under any determined defense.
(3) Officers responsible for the siting and construction of such defense
positions should critically review present locations from in front of and also from
within the actual or proposed trench positions and select and develop that position
which they can visualize would be the most difficult to approach and take.
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D. Coordination between Adjacent Units.
(1) From Corps, thru Divisions, Regts, Bns. down to Platoons there
appears to be a lack of sufficient coordination and cooperation in connection with
the mutual supporting action of adjacent units, insofar as the organization of the
ground and disposition of units are concerned.
(2) Each unit commander should know and confer frequently with the
corresponding adjacent unit commander with respect to coordinating their
positions for best mutual support.
(3) There is a strong tendency particularly in the lower units, to be
concerned solely with its own unit and front, without recourse to mutual
supporting action of adjacent guns or units. In numerous cases unit commanders
did not know and had not consulted with commanders of adjacent units. There
are many cases where a unit can do its most effective defense by covering by
enfilade fire the front of an adjacent unit rather than its own, securing similar
coverage of its own front from the adjacent units. In some cases the defensive
strength can be increased many fold by such action.
(4) It is recommended that closer coordination between units be
effected to include the tie - in between I and II Corps on the Pantingan River, the
closure of the gap between the 31st and 21st Divisions, as well as numerous
smaller cases thruout the front.
E. Shortening of line.
(1) In a number of cases, the line appears to be unduly extended,
requiring greater forces or a thinning of the line because of the tendency to follow
back up river valleys, edges of recessed wood clearing, etc. rather than generally
straight across such features. On the Pantingan River Valley for example, the
line extends well back up the valley and back again whereas a shorter line
(keeping present line as a support or reserve line) would release men for reserves,
prevent an infiltration in force by the enemy to the unprotected corridor, and
permit a stronger defense of the shorter line, leaving auxiliary positions (the
present one plus additional lines constructed across the valley) for successive
defense in depth against any strong penetration.
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F. Reserves and development in depth.
(1) Greater effort should be made to provide more reserves and to
develop the position in depth. The 41st Division is well organized insofar as this
feature is concerned. Reserves can be made available by a shortening of the line,
as above indicated, and by a thinning out of those portions of the front of great
natural defensive strength. The distribution of men along the front appears almost
uniform, in a continuously occupied trench line clear across the front. Not
sufficient attention has been given to the organization of strong points, combat
groups, etc. which by proper utilization of terrain features and without continuous
occupation of the front, can by mutually supporting fire, cover adjacent
unoccupied reaches. It is appreciate that in the jungle, the occupation must be
relatively uniform and continuous but even there greater strength should be given
to natural avenues of approach (ravines, trails etc.). However in open areas
mutually supporting combat groups rather than continuous occupation should be
employed.
(2) It seems important to again stress the urgent need
of an elastic defense. The enemy by a concentration of strength and fire at a
point of his choosing can force, at a price, a penetration of the position.
Reserves must be available to eject him. If they are all on the line, they cannot
be withdrawn. The greatest assurance of having the maximum strength where
and when most critically needed is by assurance of a mobil and adequate reserve.
It is felt that in both Corps, greater reserve (Bn, Regimental and Divisional) can
be built up by better utilization of combat groups rather than continuous front line
occupation.
(3) The positions for Bn and Regt Reserve lines should be built up
(now generally underdeveloped or not provided) to provide auxiliary positions
against any local infiltration.
G. Barbed Wire.
(1) Wire is in many cases located too close to the trenches or machine
guns. It should generally be beyond hand grenade distance from the line
protected. Greater care should be placed in its location with respect to automatic
weapons so that a band of fire can be placed down and along its front, so that the
enemy is subjected to enfilading fire while delayed in getting thru the wire.
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(2) Stakes or pickets should be solidly emplaced so that the wire can
not be readily pushed down or removed.
H. Clearing Field of Fire.
(1) Fields of fire should be cleared to attain the maximum possible
range of aimed fire in front of the position. This does not mean however in the
jungle or heavily wooded areas that every tree and all brush must be removed.
Only that portion of the underbrush, lower branches, etc., as furnish concealment
5 to 6 feet above the ground should be removed, leaving the overhead cover
untouched. If the entire belt is cleared of all trees, vegetation, etc., the enemy
from the air can readily see the exact location of the position and more easily
bomb and strafe or give aerial observation and more accurate fire direction to
artillery fire against the position, with resultant greater casualties to our forces.
I. Communication Trenches.
(1)
Greater effort should be placed on the construction of
communication trenches to the position so that protected approaches are available
for supply of rations, ammunition and replacements or reinforcements during an
attack. A few hours of work now will save lives and the position later.
J. Sanitation and Health.
(1) Greater control is necessary on sanitation. A command with 10 to
25 percent sick is reduced in combat efficiency to an even greater degree.
(2) Latrines should be adequate in number (1 per squad for convenience
where unit is spread out). Discipline should be improved to ensure that latrines
are used, and that feces are covered and not exposed to flies. (A number of
latrines were observed with thousands of flies in them, which could migrate
between latrines and soldiers’ food contributing to sickness). One unit’s latrines
were located in advance of the front line. Insufficient attention is given to boiling
water. Many organizations reported they boiled their water but inquiry developed
that this was to be done by the individual soldier rather than the organization.
That is laziness or neglect on the part of the unit Commander. A Filipino who
is thirsty is not going to start a fire, boil his water 20 minutes, wait for it to cool
and then satisfy his thirst. All organizations, by company or platoon, should be
provided boiled water from a central source to their men to assure that they will
drink only safe water.
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(3) Sickness varied from little to as much as 25 percent or more of a
command dependent on location, type and health resistance of soldiers, and
efficiency and energy of the commanders. In most of the units, it was reported
that no quinine is being furnished, except to those actually sick with malaria. In
view of the small bulk of quinine and relative ease of getting quantities in, and
its vital importance in the prevention of malaria, it is not believed we should run
out of quinine. It is recommended, if combat efficiency is to be kept up that
quinine issues be resumed, particularly to units having present high malaria rates
and that first priority be given to replenishing and keeping up adequate stocks.
(4) Few of the troops have blankets. Special effort should be made to
provide them before the rainy season. In order to make something available, I
have directed that the remaining burlap in Engr Supply Depot be used for
blankets rather than for camouflage or sandbags.

K. Rations and Cigarettes.

(1) Some special measures appear desirable to make at least occasional
special ration issues to the units and the American officer personnel with them.
It would appear possible to make a special issue to some unit, even if only once
each week or two, to give them a little pickup form their daily routine, rotating
the units to which such issues are made. It would also be a welcome change to
many to get a hash or part hash issue occasionally in place of canned fish each
day. Special consideration should be given to interior front divisions which
cannot supplement their ration by fresh fish or other items available to coast and
rear units. There is no question but that there is a marked difference between
rations issued and available to front line units, who are in probably greatest need
of them, as compared to the Service Command and Ft. Mills units, a situation
which occasions some dissatisfaction and loss of morale.

(2) There is a dire lack of cigarettes among the front line units.
Soldiers will pounce upon any discarded cigarette stub for a single puff. There
is, in time of war no difference between the physical needs of smokers as
between front and rear echelon units, unless the need at the front is greater. It
would appear only just to make an equal allocation insofar as issues and the
privilege to purchase are concerned, between all officers and men, at the front,
in the rear echelon and at Ft. Mills. Troops should not be in the position of
paying 2 Pesos per package of cigarettes, and even then being unable to get them
when those in rear can secure them in plenty at 10 centavos.
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(3) It is recommended that a uniform quota be established of present
available stocks for the entire command, in the interest of improving morale in
our most important elements, the front line units.
L. General.

(1) It is not intended to convey the impression that everything is wrong
as might be inferred from reading general deficiencies listed in the foregoing
report. Much good work has been done, and the units, now better seasoned, are
determined to hold. The deficiencies indicated are pointed out with suggested
corrective action only in the hope and with the objective of improving to a far
greater degree the defensive strength of our position. Much of the foregoing
improvement is already under way as when these deficiencies were pointed out
to the respective unit commanders or the representatives of higher echelons,
immediate corrective instructions were issued.
(2) The accomplishment so readily and quickly attained dictated one
final recommendation namely that higher commanders and their staffs execute
frequent personal reconnaissances on foot of their respective positions, personally
checking units, training, defensive organization, etc. and not rely solely on
subordinate reports or inspections of next lower echelon CP’s. Nothing takes that
place of personal reconnaissance.

HUGH J. CASEY,
Brig General, U. S. A.
Engineer,
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line plans and measures necessary to meet it. He must tail pertaining to any problem that he loses sight of
be able to put hiiliself in the position of those whom the two, three, or four basic fundamentals of that
he and his unit are to assist. He must visualize their problem. He should exercise great care to determine
nt:Prls and requiren1ei1ts. He must be able on occasion what these basic fundamentals are and to stick to them.
to deta(•h himst>lf from himself sufficiently to review critically his
own operations instructions, plans,
and directions in order to ensure
that theY are what are needed and
that the":\· are understandable and
clear to· those to whom directed.
Instructions issued which may initially appear perfectly clear to
himself with his full background
of information on the particular
situation, may not be sufficiently
con.1 plete and understandable to
those to whom issued. He should,
therefore, be able to put himself in
the position of the other man and
critically review his possibly incomplete opus to check if it will be
clearly understood by the man to
whom directed. He should, in any
~ase, have sufficient imagination to
visualize the numerous problems
and difficulties which may and will
arise. and check that appropriate
Field Engineers Must be Young and Physically Active
planning or procurement measures
are being taken to meet these conHe should be capable of SEEING THE BIG PIC.
tin!!encies.
lie ~hould have INTELLIGENCE. He should be TURE. As our Commander-in-Chief has so aptly put
capable of quickly grasping a situation and be alert it, he should not lose si~ht of the forest for the trees.
in his mental processes and reactions to determine His perspective .should be such as to ensure a proper
promptly a reasonable solution and measures neces- balance of effort commensurate with the real importance of each task. On a construction job it is not enough to see that
every man is busily engaged. He
should constantlY review that construction job to 'determine the bottle-neck which is tht> control on total output and concentrate his eneq.!·~· on opening up that bottle-neck
control for greater prodnrtion results. \Vhen that bottle-neck has
bet>n cleared, he should determine
the next controlling factor and concentrate on it until it in turn is
cleared if maximum pr<;>duction is
to be attained.
He should have a proper sense of
BALANCE. He should not reuard
each man, problem, and piec: of
plant as a routine succession of
items for equal consideration and
treatment. lie should appreciate,
for example, that if a D-8 dozer
can perform the output of 200 men,
the care and nursinu of that indi1
; d
vidual piece of plat~t merit a del
gree of conshleration comparable to
the thought applied to the care and
Supply Requirements Place Heavy Demands on Transportation Facilities
1
;:J 1'
l!
,
·l~i!udng Ch tne equivalent 200 in.
.
dtviduals, rather than as merelv
sary to handle the probleu1.
another smgle tten; to add to the 200 individual case~.
He should be capable of reducing any problem to its Too often our e~1gmeers regard their plant, which, in
BASIC FUNDAMENTALS. Too often the average the fi~al analys:s, n~ay be the key to their productive
indh·irlual beeomes so enmeshed with the mass of de- capacity, as an manuuate somt>thin!!' unworthy of their
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kt'l'll pl•rsona I interest. A marked differeuee in produet ion results will be noted between those units where
balanced consideration is given to the varying importance of the individual problems which constantly
prevail.
The Military Engineer must LOOK AFTER HIS
MEN. He must defend them against all others. He
must look after their wants and requirements. He

ceived. Tough situations will be encountered. In such
situations, the Military Engineer must not lose his
sense of humor. A joke or laugh in a tight spot may
save the day. A message to the President: "Please
send us a new P-40 as ours is full of holes," relieved
the nervous strain and tension in a tight situation.
Similarly, a message to the Governor of California
from Bataan, when it was learned that an enemy sub~hnnlt1
no;·u.o. +hn'I"Vl +ha T"\.'t·u"'~C'I.O. +hnt- ~n +hrt.~'" ;1,,..,
Un..
c.a.vt;:;
UUC.
marine had shelled a small dot on the thousand miles
should exercise special effort to get them such food, of California coastline, urging them to hold on until
comforts, and whatnot as can be procured. He should the BBB 's• could send him aid, gave some hard
let them know that they are the best working outfit pressed boys a pickup when they needed it most. A
in the forces. in which case thev will strain themselves Military Engineer taut with nervous tension under
t~ ;;;~rit th~-,c~;fid~~~e ~pl~c~d.~"inth~~ ~~~d p~;f~~~ -~ difficulty is unqualified to perform his task Turn that
job of which we shall all be proud. Men will take any hang-dog expression in for one of good cheer. It will
degree of driving from their officers and leaders if help both you and your men.
they in turn know that they and their interests are
A Military Engineer must have the ability to IMbeing taken care of by those in their charge.
PROVISE. He wii1 have to do his .iob with what is
Our Engineers, in~ addiavailable onv the spot. There
tion to their normal engineer
is no corner hardware shop
functions, may also be ento get the supplies, or indusgaged in COMBAT. They
trial establishment to turn
represent a strong potential
out the tools that he needs
combat reserve which has
for the job immediately
been and will be utilized in
ahead. He must do it with
critical phases of the operawhat is on hand. If hand
tions. The situation is algrenades are not available, a
wavs critical when a comcookie (most appetizing to
ma'nder has to pull his Engiserve) can be made from a
neers from their normal en_,. piece of bamboo, a stick of
gineer mission into combat.
dynamite, some nails, mud.
A Military Engineer must,
a cap and fuse with cellotherefore, ensure that his
phane-wrapped match atmen have been given a suffitached. A larger cookie with
cient degree of combat traina piece of automobile springing to give his men a reasonfor a catapult or with a
bow and arrow arrangement
able chance for their lives,
wholly aside from the fact
made of discarded inner
that such training may reptubes may make a workable
resent the difference between
even though less capable subsuccess and defeat or failure.
~titute for lacking mortars.
In the absence of tank
The Military Engineer
must be able to WORK.
rmnes, a uny wuouen cornn
Just as nothing beats fun, so
with ten pounds of dynamite, an electric cap, a flashnothing takes the place of
work. I repeat, nothing
light batten· with contacts
operated by crushing in thr
takes the place of WORK.
The Engineer Must Heve Ability to Carry on Continued
Hard Physical Effort
top, secured by only suffiThere is always far more to
cient brads to sustain a 400be done than can be done
within the time, with the forces, plant, and materials puund load, will give reasonably satisfactory results.
available. No Military Engineer can say at any time At least the tanks don't like it. The use of boiler plate
during an all-out war effort that he has riothing to do. properly emplaced will make a small cruiser out of a
He should have plans on tap for the utilization of his large-size row boat. Piers and bridges can be built
men for many jobs ahead. Whenever he and his unit cut of discarded gasoline drums. The job, no matter
are seen, outside of their limited rest periods, they what it is, must be done with whatever is available.
should be seen actively at work. They should engender The Military Engineer will never say he t•<lJl 't do the
the thought in the commands of which they form a job because he lacks the means.
COOPERATION is another essential characteristie
part that Engineers and \Vork are synonymous.
A Military Engineer must have a SENSE OF of the :Military Eng-ineer. He must be rra<lr in every
HUMOR; otherwise he is likely to go mad. Blunders way to help our troops advance or hold. He should
are going to be made, confusion will be met and un- never fail to do any job required merely becaHSl' it is
told difficulties will be encountered. A major league the responsibility of someone else. if that somenue elsr
batter who makes three successful hits out of ten is not there. If other serviee elements an• not fm·w:u·tl
times at bat, not to count the strikes called against at the site, the engineet·s shouid take on the joh within
him is considered an excellent performer and big- the relative priority of importatwe of tlw various tasks
leaiue caliber. Perfection in any human field is not to be performed.
ADVANCE PLX~NI:\<i is most ir11pot·tant. .\ ~Iiiattainable. Errors will be made. Impossible. unintellig-ible. and eonflieting orders will occasionally hi' re!03JJ.VUJ.U.
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itary Engiut>el' should lll'\'er be

with his "trou-

st•rs dr11opiug-. · · (a more elt:>g-ant t:>Xpression for'' pants
dt,\\'11 .. ,. lie should eonstantly be visualiziu~ his fn-

prohlt•ms awl requiJ·em('nts aml makin~ necesIlis tools. plant, men, and
nwt••J·ia Is should be> providc>d or atTan~ed for insofar
as possihll' \n>ll in adYanee to ensure that they will be
availahlt• at the point where needed, when needed.
HPiat iveJ.,· little ett'ort expended on adYance plannin::r
will san: mneh effort an-d frantic confusion-later ii1
tryi11g- to proeure the means which, if properly
planJu•d for in <Hhance, would be already available.
I r I ht'Sl' requirements han• generally been adequately
proYided in athauee, additional emergency needs wiH
bt' rt>latiYely few and will actually receive more
JH'mnpt and eomplete consideration with greater as..;rn·aJH·t> of their being furnished than if they form
p<u·t of a Yast number being screeched for, The need
fol' ('ill't>ful <uhance planning can not be overstressed.
Tlw ~lilitarr Engineer should be possessed of a reasouahlt> degree of PROFESSIONAL OR TECHNI( '.\L 1\.XO""'LEDGE. \Vhat is eve~ more important,
lw should be currently and continuously improving
himself in learning what he can from the various refPl'Pnt·t's and training literature available on the problems he is currently meeting. He should obserye and
m·ofit not onlY from his own exnerien~e hnt a.Jso from
that ;d;-~th~-;s·. ii~-~-h~~ld ~;e;~i~;-;J,;~i-al- p~i-;;;to-~-;;ii
out the basic fundamentals of each subject rather than
to owrtax his mind with a vast accumulation of detail.
He should, for example, with respect to the construction of a landing strip, appreciate that sufficient drainage must be proYided around the island strip to pre1111'•'

sar.'· pl'oYision therefor.
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,.l'llt water entering the subgrade as well as to afford
drainacre relief to what water does get through. If,
beeans; of Jaek of drainage the subgrade to a landing
strip is soup or mud; a surface layer of 6-inch steel
would still sink and be incapable of supporting planes.
He must also appreciate that a surface of such lateral
strength must be provided as to distribute the 20-tonper-square-foot impact of heavy bombers over such 10
lW ')0
-'\J' <::mHil'l> fPo>t of >lf'PH >I~ wonJfl f'Pflllf'P thP nnit
loading to one which the subgrade can support. As a
final desirable element, a raincoat or seal coat which
would prevent surface water from penetrating into the
subgrade will further protect the strip from deterioration. These are the basic essentials whir>h he should
keep in mind. It is of course essential that he a!so
know the limitations of slope and crown and degree
of yariation in longitudinal slope as dictated by the
operating characteristics of our planes. In any case
he should know where he can get this information in
the limited reference texts that form his bible. Technical libraries are just out of reach.
0J"'1.\.41lA<.I."""'
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His 'VORK SHOULD BE PLANNED. In the execution of the job he should make such quick preliminary investigations of soil, sources of materials, distance of haul, possible methods of construction, et
cetera, as will ensure that the job will be done satisfactorii~· with a minimum of expenditure of time,
labor, and plant, A source of material on a slope
where a chinaman can be provided for quick gravity
loadin!! of trucks with material fed to the chinaman
b.,. a buHdozer will be fm· more effective than resortin!!
to power shoYel loadin!!. A reasonable amount of effort given to the consideration and e\·aluation of the
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He Must Heve Intelligence to Grasp e Situation end Handle it Promptly
Here is shown e method of destroying a bridge against the invader in Bataan. Straw was piled on the bridge and later set on fire.

various possible methods of construction, and determination of the most efficient method, will effect a great
savings in time as well as in physical effort on the part
of his men and plant. Too often there is a loss of time
and effort due to a failure to spend a day on planning
the job. A few hours of proper planning may save
many days of actual work.
A Military Engineer need not be a reckless hero but
should clisnlav a morlP.ra.tP. oP.vrPP. of (;()MPO~TTRF.
;;~d~-; e~~~y-"actio-;;.hi;;s-elf ~;n -n~t·-;et ;t~h--;
standard, he can not expect his men to perform normally under enemy fire and bombing. In the final
analysis, it should be relatively easier for an engineer
to conduct himself normally under enemy fire. With
an analytical mind and a knowledge of the theory of
probability, he is in a better position to gauge the relatively slight chance he is taking and control himself
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to fear enemy rifle and machine-gun fire and bombing- activity. The engineer should appreciate, however.
that it is most difficult" for a bomber moving several
hundred miles per hour at g-reat height to drop its
bomb at the exact spot at which the pilot or bombardiPt'
is aiming. 'Ve should also be aware that a bombPr is
not going- to waste an expensive and important bomh
on a single homo sapiens, irrespeetive of the hi:.d1
vaiue and importance which we as indi,·iduais attach
to ourselves. We should appreciate first. therefor<>.
that that particular bomb is not out to g-et us individuallv. It is onlv the one marked "To ".,.hom It
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sume that we occupy a square yard of spacE', we should
appreciate that there are 3,097,599 other similar areas
in the square mile surrounding us. If we hn~· a tieket
for a lottery in which that number of tit·kpts is sold,
we assume we have tossed that dolla1· amn·. as \re
know we are not going to win. \Ye should ·similarly
feel that the bomb which is dropped into that a1·ea is
not pointed in our direction and has an insignificant
chance of hitting us. This does not mean. of eourse.
that it is recommended safe practiee to place onPsPI f
in the middle of an airfield "·hen theY art> bomhin!.!· a
drome; but we should feel that thH~ is a reasom~hle
deg-ree of security in a fox hole or on the gToliJH\. L'Wn
.£-1...~,··~··~
:._
4-l ...... ~-~·---.-..1 -··~- .. : ....... : .... ~J! 4.1 .... ................... ····-··
tuuug·H 111 tile g-euenu jJI'U.'\tllll!.' ot 11w taq:t·t an·il.
and by our own composure we shouhl he t·apable of
engendering- that same feeling in our IIIPn.
'Ve should also appreciate the' tliffieultiPs the an•ra~e soldier or new reeruit has in puttin!.!' all of his
bt1llets into a fixed bull 's-eye at an:,· JnmlL•ratP ran:,re
eYen under conditions when he !mows the exad 1·an:,rt'.
the windag-e. and he is in a secu1·e firin:,r position. is
mere!~· shooting- holes in paper. and "·ith no OIH' disturbing him other l:hnn an ti\'l'i·-anxioiis sf>i'~P;inr or
lieutenant. \Yt>. as Eng-inet>rs. should. tht>rPfoJ't>. he
able to en1hmte the reducr1l chances of !wing- hit whPII
we are a mo,·ing-. indistind targ-et at an unknown
J'a n!!e lwi n!! til·rd at In· a w hrezy. 1itt It> YP II ow sla 11 t~-~~~~
- ~
( l'PIISOI'~!Jip JH'PY~IltS). \\'.p should a]so
app1·rciatr that on!.'· a small JH'I't•enta:,rr of those <'11•ra•rrd in llll\' t·tllllhat adualh· hL'('lllll<' ('a~wdtiPs and
tl1<~t of that ·slllall JWI't't'llla!.!'t." only a -.till -.;nutllPr pt>r·
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t•t•uta:.rt• dil'. In faet if you talk to yourself long
t'nou:.rh on t ht•se Iines. you can feel that war is a relatin•ly safe proposition. But seriously, a full considPra1 ion of the probability phases of combat, insofar
as ft•at· of our pennanent loss to the military establishuu•nt is t•OJH't'l"IH'tl (wholly aside from the natural and
srlfish instinct for life, family, and the pursuit of happiness aml other earthly comforts), can instill in the
:\Tilitan· Enu:ineer a de2ree of composure under :fire
whi<·h ;lt1wr~ may fail to understand. It will, in any
t·asP. he helpful toward adopting that attitude which
the .:\lilitary Engineer must have if his men are to
earr.'· on under him under all conditions that will
haw to be faced.
Tht> .:\Iilitary Engineer must continuously exercise
Af'Tl\'E HECONNAISSANCE. He must reconnoitt>r the area in which he is engaged, evaluate the difficulties which may be encountered, and determine and
know the engineering resources that are available in
that operations area. He should know the condition
of roads, bridges, and railroads and their potential
sources of trouble. He should devise plans beforehand
as to what he must, can, and will do to handle those
problt"ms. He should know where sources of timber,
gravel, water, barbed wire fences, stocks of engineer
tools, plant or supplies are available. Only by continuinQ' reconnai5;5;ance will he remain a iumn ahead of

..

~~~h })~~bl~~~- -~·~-d- co~ti;g~~~i~~ th~t ~-i}(b;-~-~~ti~~

ually arising.
The .:\lilitary Engineer who is full of ''book larnin ''
but who lacks the personality, vigor, forcefulness, leadership, and driving energy to put that knowit>dgt>
across will fail.
There is a time and place for Herything. In per-

manent peacetime engineering, the con~tr~ction of a
large bridge, a dam, a power plant, or su~ular per~a
nent massive structures merits and requires detailed
and thorough planning to ensure the most econ.om~cal
and efficient structure. In time of war the relative Importance of the various factors entering military construction varies. The most important criterion is to
get the job done on time to a degree adequate to meet
4-l.~

L~lti

_n,.,n; ... ,. ...... a .... t<> nf
tha .,itnatinn
au&>n
thnnah
tP>mV.I..
107.Ll.I\A.U.U.&V.U.,
\.IYV.L.&
... - - b . - .
..., ___

.lC\{U.lJ.IVlJ.J.C:.l.lF.I~

ld.~'\.1

\1~

porarily, irrespective of cost. This does not mean that
the cost factor is completely disregarded, as cost is
but another measure of materials, plant, and labor
which should, of course, be conserved to the greatest
degree possible in order to execute a greater extent of
work. It is important, however, that the Military Engineer appreciate that high cost or utilization of. valuable materials, if such are the only ones available,
!__
_ __ _] - - .........
....... ....
!+
which must oe tnrown mto a JOO m oruer w geL lL
done as and when required, or destruction of valuable
installations which might otherwise fall into enem~·
hands, should at no time bar or handicap his operations. A Military Engineer should be prepared to
throw in all of his resources of whatever nature in
order to get whatever job is assigned to him done on
time. An airfield not available on schedule to meet
tactical requirements, or roads, bridges, or trails not
provided in time to sustain an attack represent failures of the engineer mission. They must be provided
in the face of anY obstacle.
The engint>ers 'are among the :first ones in and the
last ones out. The .:\Iilitary Engineer in time of war
is rough, tough. and fast. His whole mental make-up
and characteristics must be adjusted to that tempo
if he i!'; to Hl'l'omplish his job.
'1
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He Must Have Professional and Technical Knowledge to Carry Out Large Construction Projects
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Acronyms and Abbreviations

Acronyms and Abbreviations
A-DAY . . . . . . . . .
AFPAC . . . . . . . . .
AFWESPAC . . . . . .
ALCAN . . . . . . . .
ASCOM . . . . . . . .
ASME . . . . . . . . .
CCC .

.
.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.
.

............

Assault Day
Army Forces, Pacific
US Army Forces, Western Pacific
Alaska-Canada (Alaska Highway)
Army Service Command
American Society of Mechanical Engineers
Civilian Conservation Corps

DSC . . . . . . . . . . . . . . Distinguished Service Cross
EAC . . . . . . . . .
EBSR . . . . . . . . .
ENCOM . . . . . . .
ESB . . . . . . . . . .
ETO . . . . . . . . . .
ETOUSA . . . . . . .

.
.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.
.

Engineer Amphibian Command
Engineer Boat and Shore Regiment
Engineer Construction Command
Engineer Special Brigade
European Theater of Operation
European Theater of Operation, US Army

FDR . . . . . . . . . . . . . . Franklin Delano Roosevelt
FECOM . . . . . . . . . . . Far East Command
GENED . . . . . . . . . . . General Engineer District
GHQ . . . . . . . . . . . . . General Headquarters
KU . . . . . . . . . . . . . . Kansas University
LAM . . . . . . . . . . . . . Landing Craft, Medium
LCVP . . . . . . . . . . . . . Landing Craft, Vehicle and Personnel
MAN . . . . . . . . . . . . .
MERALCO . . . . . . . . . Manila Electric Company
MIT . . . . . . . . . . . . . . Massachusetts Institute of Technology
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OCE . . . . . . . . . . . . . . Office, Chief of Engineers
OPD . . . . . . . . . . . . . . Operations Division
PIANC . . . . . . . . . . . . Permanent International Association of
Navigation Congresses
PMS and T . . . . . . . . . Professor of Military Science and Tactics
PT . . . . . . . . . . . . . . . Patrol torpedo
POL . . . . . . . . . . . . . . Petroleum-oil-lubricants
PSP . . . . . . . . . . . . . . Pierced steel plank
QM . . . . . . . . . . . . .. Quartermaster
RAAF . . . . . . . . . . . . . Royal Australian Air Force
RAE . . . . . . . . . . . . . . Royal Australian Engineers
ROTC . . . . . . . . . . . . . Reserve Officers Training Corps
SAME . . . . . . . . . . . . Society of American Military Engineers
SWPA . . . . . . . . . . . . Southwest Pacific Area
TVA . . . . . . . . . . . . . Tennessee Valley Authority
US Army Forces, Far East
US Army Forces, Western Pacific
US Army Services of Supply
United States Military Academy
USO . . . . . . . . . .. United Services Organization

USAFFE . . . . . . . . . . .
USAFWESPAC . . . . . .
USASOS . . . . . . . . . . .
USMA . . . . . . . . . . . .
●

VMI . . . . . . . . . . . . . . Virginia Military Institute
WES . . . . . . . . . . . . . Waterways Experiment Station
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Abau: 193-194
Achatz, Francis J.: 8
Admiralty Islands: 217-218
Aerial photography: 123,200-201,
249, 250
Aerial reconnaissance: 25, 182, 186.
201, 228, 249
Africa, World War II operations in:
18
Agnew, Col. Pierre: 66
Agno River: 117, 118, 121, 235
Agus River: 117, 121
Aigeltinger, George B.: 7-8
Air Forces
Far East: 19
Fifth: 19. 195.228, 230-231
Ninth: 20
Airborne Aviation Engineer battalions
871st: 215
872d: 215
Aircraft
B-17: 148, 149. 150. 160. 182,
220, 248
B-24: 220
B-29: 248-250
camouflage for: 185-186
fighters: 148, 150
Aircraft assembly plants: 101
Aircraft carriers: 233, 237-238.257
Aircraft landing wheels: 60
Airdrome development: 18, 25-27.
31, 42, 44-45, 59-60, 143-148,
153, 156. 165, 177, 179, 188192, 194-197, 200, 204-207,
208, 213, 218-220, 222, 225,
231-233, 236, 237-240, 242,

244, 248, 251-252, 263, 266267, 269-270
sites for: 176, 182, 186-187, 193,
201, 228, 230-232, 237-238
standards for: 148, 220
Akin, Maj. Gen. Spencer B.: 158159, 180
ALCAN Highway: 44
Allegheny River: 77-78, 81, 113
Allen, C. T.: 111
Allen, General Henry T.: 67, 68
Allied Ground Forces: 198
Allied Service Command: 43, 46
Allied Works Council: 44, 190
American Concrete Institute: 107,
111, Appendix E
American embassy, Berlin: 101
American Expeditionary Forces: 5556, 63-64
American Forces in Germany: 67
American Institute of Architects: 132
American Society of Civil Engineers:
99, 132
American Society of Mechanical
Engineers: 99-100, 132
Ammunition supplies: 174
Amphibian engineers: 20-21, 25.28,
207-211, 214-216, 256
Amphibious craft, spare parts for:
211-212
Aparri, Luzon, Philippine Islands: 160
Arlington Cemetery: 138-140
Armies
Sixth: 25-27, 34, 75, 213, 217219, 223, 224, 226, 231-232,
236.237, 239-240, 261
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Bridges
construction of 56-57, 67, 94,
115, 227, 236, 239
demolition of 161-166, 172
Brooklyn, New York: 3-4
Brooklyn Daily Eagle; 48
Brooklyn Polytechnic Institute: 3
Brown, Maj. Gen. Lytle: 23, 80, 85,
86
Buckner, General Simon Bolivar: 244
Bulkeley, Commander John D.: 179,
181
Bulldozers: 120, 185, 238
Buna, New Guinea: 194, 253
Buri, Philippine Islands: 230-231

Cabanatuan, Philippine islands: 232
Caffey, Maj. Gen. Eugene M.: 28-29
Cairns, Australia: 209
Caliraya Hydroelectric Project: 109110, 119-121, 124, 145, 242-243
Caliraya River: 119
Calumpit Bridge: 166
Cameron Station, Virginia: 140
Camouflage: 185-186, 191, 254
Camp Dodge, Iowa: 51, 56
Camp Humphreys, Virginia: 51-52,
53, 55, 66, 75
Camp Lee, Virginia: 50
Camp Perry, Ohio: 73
Campobello Island: 105
Canada: 107, 110
Cantonment construction program:
134, 141-142, 145, 155, 157
Cape Cod Canal: 115
Casey, Dorothy: 40, 71, 73, 116,
121, 131, 132, 141, 272
Casey, Martin: 4-6
“Casey Coffin”: 163
“Casey Cookies”: 163
“Casey’s Dynamiters”: 161-162
Cavalry Division, lst: 240
Cebu: 181

Central Pacific Theater of Operations:
36, 212-213, 225-226, 244, 251,
257, 259
Chamberlain, Lt. Gen. Stephen J.:
222, 254-255, 263
Chemical warfare facilities: 134
Chenoweth, Lt. Col. William C.:
162, 177
China: 179, 263, 266, 273
Chorpening, Maj. Gen. Claude H.:
33-34
Civil service personnel: 57, 59, 88
Civil War: 22
Clagett, Brig. Gen. Henry: 183
Clark, General Mark: 40-41
Clark Field: 144, 148, 149, 159, 242
Clay, General Lucius: 21-24, 97-98,
105
at West Point: 6, 10, 13-14, 17,
28, 48
in the Philippines: 116-118, 122,
123, 124, 130
Clowes, Maj. Gen. Cyril A.: 198
Cobscook Bay: 106-107
Cofferdams: 83-84, 107, 111
Coffin, Cpt. Bill: 9
Collins, General J. Lawton “Lightning
Joe”: 39-40, 72, 252
Columbia River: 87
Combined Operations Service
Command: 198
Communications facilities: 173, 199
Company officers course: 54, 55, 7576
Concrete laboratory: 107, 111
Connecticut: 113
Connecticut River: 113
Construction equipment: 120, 145,
152-153, 185, 191, 197, 208209, 215, 252, 260-261, 264
Construction management: 245-246,
266-267, 268, 270
“Construction of Dams in Flowing
Water, ” by Hugh Casey: 61
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Eighth: 217
Tenth: 244, 245
Army Air Forces: 18, 148-151, 154,
159, 165, 176, 178-179, 182183, 185, 188. 191-192, 195197, 199,200-201,220,228,
236, 249, 250-251, 257-258, 267
Army Corps
I: 32
VII: 40
x: 39

XI: 33
XXIV: 21

Army Divisions
3d: 131
19th: 51
25th: 40
32d: 254
Army Engineers in New England.- 108

Army Group, Twelfth: 17
Army-Navy Club (Manila): 240
Army of Occupation [World War 1):
67-72
Army Service Command (ASCOM):
222-224, 226, 228, 230-231.
236, 239-240.259
Army Transportation Corps: 37
Army Transportation Department: 33.
171
Artillery: 167-168
anti-aircraft: 170, 171
8-inch guns: 167
Atape: 221
Atomic bombs: 21, 30, 250, 263
Atsugi Airfield, Japan: 263-264
Australia: 18, 20, 31, 38, 39, 42-43,
44, 151, 169, 175, 176, 179-183.
185-188, 190, 199, 208.221,
229, 230, 246-247, 268
construction program in: 183- I 84,
190-191
Australian Air Forces: 199
Australian forces: 42, 44, 183-184,
194. 195, 198-199, 218

Austria: 71
Baguio, Philippine Islands: 121, 161,
236, 240
Bailey bridges: 236
Bain, Col. Jarvis J.: 76, 80
Barbey, Rear Adm. Daniel E.: 211.
227-228, 255-256
Barnes, Col. Elmer E.: 32
Base development: 18, 25, 27, 42,
44-45, 189, 218, 219, 224, 231,
236, 239-240, 242, 248
sites for: 201
Base K (Luzon): 235
Base M (Manila): 240
Bataan, Philippine Islands: 18, 20, 24,
42, 145, 147, 150-151, 160, 163.
164, 165, 167-174, 176-179,
199, 254, Appendix G
Bathurst, Charles: 33

Bena Bena, New Guinea: 195
Bergstrom, George E.: 136, 137, 139
Berlin airlift: 23
Biak: 221
Black soldiers: 30-32, 187
BLACKLIST plan: 250
Blarney, General Sir Thomas: 198-199
Blue Ridge (ship): 228
Board of Engineers for Rivers and
Harbors: 85, 89, 93
Boat assembly plants (Pacific Theater):
38, 209-210
Bonham, Col. Roscoe: 147, 171. 176
Bonneville Power Administration: 110
Boston Society of Civil Engineers: 99
Bowman, Maj. Gen. Frank O.: 34
Bradley, General Omar N.: 17, 271
Brady, Brig. Gen. Francis M. “Ray”:
150, 151
Bragdon Brig. Gen. John S.: 89
Brereton, Lt. Gen. Lewis H.: 149151, 178
Brett. Lt. Gen. George H.: 182-183,

196
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Engineer Construction Brigades: 34,
35, 203, 217, 244, 260
5201st: 35
5202d: 35
Engineer Construction Command
(ENCOM): 245-246
Engineer Districts
Boston: 112-115
General (Manila): 246
Guam: 44,245
Manila: 44,245-246
Okinawa: 44, 245
Pittsburgh: 16, 76-79, 81, 84, 85,
97-98, 113
Washington: 86, 136
Engineer Divisions
Ohio River: 272
Western Ocean: 44, 245, 246, 268
Engineer education: 14-15,52-55
Engineer equipment: 155, 156, 165,
166, 171, 176, 185, 191, 197,
201-203, 205-206, 218, 219-220,
224-226, 249, 251-252, 260-261
Engineer General Service Regiments:
35, 191, 197,201-203
43d: 31,42, 187
46th: 31, 187
Engineer Headquarters Command: 35
Engineer maintenance units, need for:
156, 187, 205, 260-261
Engineer Officers Training School:
50, 51, 52
Engineer parts companies, need for:
156, 205
Engineer Regiments
lst: 39-40,67-72
14th: 154, 155
46th: 18
219th: 50-53,54,56,72
Engineer Rifle Team: 19, 43, 72-74,
245, 259
Engineer School: 34, 36, 37, 45, 52,
53, 54-55, 62, 66, 75-76

Engineers’ Service Command (New
Guinea): 198
Engineer Special Brigades: 38-39,
207-208, 210-211, 214-215, 217,
227-228
2d: 20-21, 32, 37-38, 208
3d: 32
4th: 32
Engineer supply companies: 187
Engineer training: 187, 191, 201-202,
203, 205-206, 221-222, 262
Engineers, Office of the Chief of 16,
19, 23, 32, 34, 51, 67, 73, 76,
80, 83, 84-85, 89-90, 92, 94,
110, 153,270
Civil Works Division: 85,88-91,
258-259, 269
Marine Design Division: 94
Military Division: 89-91
Mississippi River Flood Control
Section: 88,96
Rivers and Harbors Section: 23,
58,79,81,85-86,88-96, 105,
116, 136
Engineers of the Southwest Pacific, by
Hugh J. Casey: 268
Engineers of the Southwest Pacific —
Amphibian Engineer Operations,
by Hugh J. Casey: 38
Equipment operators: 156, 203, 206,
260-261
Equipment shortages: 185, 187, 191,
201-202, 205, 206, 212, 215216, 224-226, 251, 260, 264
European Theater of Operations
(ETO): 18, 20, 28, 32, 34, 36,
38, 40, 45, 46, 112, 185
Explosives: 161-162, 164, 174, 176
antitank mines: 163
grenades: 163
use by Japanese: 240
Farmers (Japan): 273
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Construction supplies: 152-153, 165
Contractors: 44, 45, 119-120, 145,
185, 269, 270
Contracts: 139-140
Cooktown Mission Airfield,
Queensland, Australia: 190
Cooper, Dexter P.: 105
Coral islands: 213
Coral Sea, Battle of the: 192-193
CORONET: 249-250
Corregidor: 42, 144-147, 166-171,
173-176, 179, 180
Cummings, Lt. Gen. Emerson L.: 76
Cunningham, Maj. Charles H.: 51
Daley, Col. Edmund L.: 58, 85, 86,
87, 95
Dam construction: 81, 82-84, 85, 87,
94-95, 98, 107, 111, 113, 119120, 145
Damonar Valley Project: 272
Dams
siting of: 117-118, 119, 123
types of: 82-84, 100, 104
Dansalen, Philippine Islands: 118
Dant Distillery: 63
Darwin, Australia: 188, 190
Dashields Dam: 81
Deadman Island’s Dam: 81, 82, 8384, Appendix C
Deakyne, Brig. Gen. Herbert: 86
Dean, John Paul: 15-16, 57, 76, 85,
88, 89
Decker, General George H.: 252
Del Monte, Mindanao, Philippine
Islands: 149-150, 176, 181, 182
Delamore, Lt. Thomas: 166, 168-169
Demobilization: 268-269
Demolition program (Philippines):
152, 161-164, 165-166, 170-171,
172, 177
Dennison Dam: 118
Depot construction: 62, 185-186, 249,
267
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Des Moines River: 56
Down Ramp!, by William F. Heavey:
38
Drainage: 192, 206, 220, 228, 230231, 232
Dredges: 94, 231, 249
Dredging: 94, 266
DuHamel, Notley: 9
Dulag, Philippine Islands: 230-231
Dust problems: 206-207, 238
Easterbrook, Col. Edmund P.: 40, 72
Eastport, Maine: 24, 105
Economic depressions: 89-91, 98-99,
106
Egeberg, Col. Roger: 229
Eichelberger, General Robert L.: 252
800-series plans: 134
Eisenhower, General Dwight D.: 119,
123, 124-125, 131, 274
Elliott, Brig. Gen. John: 230-231
Ely, Lt. Gen. William J.: 213-214,
230-231
Engineer Amphibian Command: 28,
38-39, 208, 217
Engineer Aviation Battalions: 35, 191,
196-197, 201-202, 203, 218
803d: 128, 153, 166, 174
808th: 31, 187
809th: 153
Engineer Battalions
10th: 131
91st: 187, 191
96th: 30-32, 187, 191
Engineer Boat and Shore Regiments:
208, 228
532d: 20, 39
Engineer boat-building command:
209-210
Engineer construction battalions: 154,
218-219
Engineer construction brigade
headquarters company: 217, 221
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Heavey, Brig. Gen. William F.: 21,
32, 37-38, 39, 76, 208
Heiman, Brig. Gen. David: 231
Hercules Powder Company: 162
Hewitt, Capt. Leland: 19, 130
Hitachi: 119-120
Hitler, Adolf 70, 71, 100-104
Hoge, General William M.: 45, 76
Hollandia: 218, 221, 228, 229, 251252
Honshu, Japan: 245, 249
Hoover, Herbert C.: 91
Hospital facilities: 189, 204-205
House Document 308 Surveys: 61,
78, 81, 87, 91-92, 93, 115
Howitzer: 16
Hurley, Patrick J.: 90
Hutchings, Brig. Gen. Henry, Jr.: 32
Hydraulic laboratories: 61, 83, 99100, 104, 105, 107, 111, 120,
259
Hydraulic research: 84, 99-104, 107,
111, 120, 123, 259
Hydroelectric power projects: 23, 85,
87, 92, 94, 105-112, 115, 116121, 124, 243, 272
Hydrographic studies: 77, 84, 117,
123
Hydropower potential: 116-118, 121
Hydrotidal power: 106-112
Iba Field, Philippine Islands: 159
Ickes, Harold L.: 93
Illigan, Philippine Islands: 118
India: 272
India Theater: 151
Infantry Regiment, 8th: 67-68
Interior, Department of the: 78, 91
International Telephone and Telegraph
Company: 37
Inventions: 58-60, 87-88
Irrigation: 92
Iry, Capt. Clarence N. “Bud”: 69
Itschner, Lt. Gen. Emerson: 76

Japan: 65-66, 119-120, 130, 143,
157-159, 184, 187, 266
bombing of 249-251
damage to: 249-250, 265
occupation of 263-270, 272-275
proposed invasion of 44, 221,
242-251, 257
reconstruction of 266, 268
war art: 267-268
Japanese forces: 27, 37, 42, 44, 127,
145, 147, 149-150, 160, 161,
164, 166, 167, 170-172, 174,
176, 178, 185, 188, 193-194,
198, 204, 212, 219-220, 226,
231-233, 236, 239-240, 241,
242-243, 249, 251-252, 254,
256-257, 263, 264-265
Jenkins, Tom: 12
Jerome, Col.: 238
Johns, Brig. Gen. Dwight: 39, 41-43,
183, 198, 199
Jones, A. B.: 89, 93
Judge Advocate General Department:
28
Jungle warfare, problems of 25, 172,
199-200, 222, 240, 254, 260
Kansas, University of: 15, 51, 72-75,
259
Kenney, Lt. Gen. George: 19, 42-43,
195-196, 197, 231, 237, 258,
270
Keyes, Maj. Geoffrey: 11-12
King, Maj. Gen. Edward P., Jr.: 178
Kingman, Col. John J.: 58, 59, 85,
86, 87-88, 95
Kinkaid, Vice Admiral Thomas C.:
233, 256
Kircher, Maj. Alfred: 168-169, 242
Knight, Col. O’Ferrall “Ophie”: 4647
Koblenz, Germany: 39-40, 52, 66,
67-72, 101
Koonce, Judge: 94
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Federal Power Commission: 85, 92,
94
Ferguson, Brig. Gen. Harley: 57-58
Fertig, Col. Wendell: 147-148, 165,
176, 177
Fine Arts Commission: 140
Fitchburg, Massachusetts: 113, 114,
115
Flagler, Brig. Gen. C. A. F.: 66
Fleming, Maj. Philip B.: 24, 106, 112
Flood Control Act of 1936: 79, 113
Flood control projects: 23, 81, 85,
90, 92, 113, 114-116
Flood control reservoirs: 16, 76, 77,
81, 94-95, 113
Flood control surveys: 16, 76-78, 79,
80, 84, 85, 113
Football: 3-4, 7, 8, 11-12, 16, 40, 45.
46, 66, 67, 96
Formosa: 149, 150
Fort Belvoir, Virginia: 52, 55
Fort Drum, Philippine Islands: 146
Fort Humphreys, Virginia: 54
Fort Leavenworth, Kansas: 73
Fort Lee, Virginia: 50
Fort Lewis, Washington: 131
Fort McKinley, Philippine Islands:
125, 130
Fort Mott, New Jersey: 73
Fowler, Frederick H.: 136, 139
France: 55-56, 62, 63-66, 71, 103,
221-222
Franklin Falls Dam: 113, 115
Freeman, John R.: 99
Freeman Fellowship for Hydraulic
Research: 59, 70, 88, 99-104,
259
Frink, Maj. Gen. James L.: 198, 221.
224, 245
Fuel shortages: 70, 101-102, 165.
171, 219-221, 243
Fuel supplies: 164, 170-171
Fuels, synthetic: 70, 101-102
Fujita, Brig. Gen.: 267

Funk, Brig. Gen. Arnold J.: 144
Galvanic action: 61, 106-107, 111
Gay, Maj. William: 168-169, 242,
261
Gee, Maj. Cleveland C.: 11
General Electric: 105, 119, 131
General Headquarters, Southwest
Pacific Theater (GHQ, SWPA):
42, 59-60, 196, 198, 222, 228
Generators, hydraulic: 107, 119, 243
George, Brig. Gen. Hal “Pursuit”:
151, 176, 178-179, 182, 183
German Air Force: 101-102
German military preparations: 101104
German Navy: 100-101
Germany: 39-40, 52, 59, 66, 67-72,
83, 88, 99-104, 105
Gesler, Col. Earl E.: 43
Goodenough Island: 25
Grand Coulee Dam: 92
Graves, Col. Ernest “Pot”: 16, 85,
88, 95-97
Grew, Joseph: 265
Griffin, Daniel J.: 3, 4
Groves, Lt. Gen. Leslie: 21, 29-30,
89, 90, 97-98, 136, 141
Grunert, Maj. Gen. George: 130,
147, 148
Guam: 142-143, 245, 246
Halsey, Admiral William F., Jr.: 232233, 256-257
Hammer, Armand: 63
Haneda Airfield, Japan: 266
Harbor improvements: 100
Harding, Maj. Gen. Edwin F.: 254
Harrison, Lt. Col. William R.: 232
Hart, Admiral Thomas C.: 158, 160
Haverhill, Massachusetts: 113, 114,
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(MERALCO): 117, 120, 243
Manila Hotel: 240
Manila Railroad Company: 152, 165
Manzano, Lt. Col. Nacisco L. : 164,
166, 168-169
Mapping: 25, 123, 199-201, 255,
265-266
Marcos, Ferdinand: 121
Mareeba Airfield, Queensland,
Australia: 190
Marianas islands: 268-269
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Marshall, Maj. Gen. Richard J.: 197198
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Ponton cube ramps: 235
Port development: 42, 186-188, 192,
197, 204-205, 225-226, 266
Port Moresby, New Guinea: 42, 183,
186-187, 188, 194, 196
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117-118, 119
Reybold, Lt. Gen. Eugene: 185, 215216, 246, 258
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204-205, 208, 222, 225-226,
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206, 248
Ryukyu Islands: 32

Radar: 146, 150
Railroads: 62, 152, 162, 163, 165,
171, 184, 199,249,266
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North Luzon Force: 162, 163, 164,
166, 168, 171, 173, 177, 178
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Oil pipelines: 25,27, 197,204-205,
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Ordnance manufacturing plants: 134,
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152, 155, 160, 162, 164, 168,
171-172
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127, 128, 152, 156, 157, 164
training of: 124, 125, 126, 147,
157
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I: 177
11: 177, 178
Philippine Department: 147, 152,
157, 162, 176
Philippine Division: 125-126, 128,
154, 167, 168, 177
Philippine Islands: 18, 20, 24, 36-37,
44-47, 70, 109-110, 116-131,
141-180, 187, 199-200.221,
244, 248, 268
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152, 161-164, 171, 177
invasion of by Japan: 141-180
Public Works Division: 152, 161,
162, 164, 165, 243
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Philippine Navy: 126, 156
Philippine Scouts: 128, 147, 154,
164, 172
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Townsley, Brig. Gen. Clarence P.: 11
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of black soldiers; 187, 191, 201202
of Japanese forces: 220
of Philippine Army: 124, 126, 127,
147, 155-156, 157
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Engineers: 123-124, 127
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152, 155, 156, 171, 172, 76,
185, 204, 208-209, 223, 254
Treaty of Versailles: 70, 101
Trudeau, Col. Art: 207
Truman, Harry S.: 270-271
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Turbines: 105, 106, 107, 111, 119,
131, 243
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Ueno Museum, Tokyo: 267-268
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41, 128, 141, 157, 241-242
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37, 39, 42, 43, 55, 62, 112, 97198, 204, 205, 218-219, 221222, 224, 239-240, 45-246, 248,
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US Military Academy: 3-51, 59, 62,
257
academics: 14-15, 53, 54
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Beast Barracks: 6, 9-10, 45
class baby: 28-29
dirty dozen: 17-18
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football team: 3-4, 7, 8, 11-12, 16,
45, 46, 66, 96
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tactical officers: 10-11
US Marine Corps: 238
US Navy: 21, 147, 158, 159, 160,
165, 170, 199, 207, 208, 210212, 232-233, 237-238, 249,
250, 256-257
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Viet Nam: 44
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Wainwright, Lt. Gen. Jonathan: 155,
162-163, 166, 167, 169, 177,
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