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Foreword

The world-wide operations of the U.S. Army in World War II involved an
enormous amount of construction and the performance on a comparable scale
of many other missions by the Corps of Engineers.

This is the first of four volumes that will describe the participation of the
Engineers in the war and the contribution they made toward winning it. Better
known to the public in peacetime for its civil works, the Corps by the time of Pearl
Harbor had turned almost its full attention to military duties. At home the Engi-
neers took over all military construction, and prepared hundreds of thousands of
Engineer troops for a variety of tasks overseas. These tasks included not only con-
struction but also a number of other duties more or less related to engineering both
in rear areas and in the midst of battle. In performing these duties in World War
II the Army Engineers gained a proud record in combat as well as in service. This
first volume tells how the Corps organized and planned and prepared for its tasks,
and in particular how it trained its troops and obtained its equipment. The volumes
still to be published will describe the huge program of military construction in the
United States, and Engineer operations overseas in the European and Pacific areas.

One of the objectives of the technical service volumes of the Army’s World
War II series is to capture the point of view of the service concerned. In doing so
the authors of the present history, by thorough research and diligent solicitation
of assistance, have also brought to their story a broad perspective, and they have
told it with a felicity that should make their work a valuable guide to the Army
as a whole, to the thoughtful citizen, and to the Engineers who served and who
continue to serve the nation in war and in peace.

RICHARD W. STEPHENS
Washington, D. C. Maj. Gen., U.S.A.
10 July 1957 Chief of Military History
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Preface

This volume relates how the traditional tasks of American military engi-
neers changed and new ones developed in response to the tactical and logistical
demands of World War II, and how the Corps of Engineers organized, equipped,
and trained its troops in the United States to carry out these tasks overseas. The
book is necessarily concerned with machines as well as men because the modern
Corps which emerged during this period was an organization that increased its
capacity for work to the fullest extent possible by the adoption of power machinery.
Dependence upon complicated machines, delicate instruments, and complex
rather than simple engineering techniques was a natural accompaniment of
world-wide military trends, but the situation nevertheless challenged those charged
with plans and preparations to a full display of intelligence and adaptability.

More than half a million Engineer officers and enlisted men were in the
armed forces by the spring of 1945, comprising about 8 percent of the Army.
Most of them were building or rebuilding hangars and barracks and offices at a
multitude of military bases, laying down or repairing the strips at innumerable
airfields, and enlarging or improving the endless network of roads and culverts
and bridges. Some were installing and operating miles of petroleum pipeline.
Combat engineers were clearing mine fields. Still other engineers were manning
boats and ships, making maps, purifying water, forging and shaping steel, or run-
ning sawmills. In all areas of conflict, from battle front to rear bases, with ground
and air forces, engineer troops were justifying the years of planning and preparation
at home.

The day-to-day problems involved in readying engineer troops for such duties
overseas may have appeared simpler to the participants than to the historians who
reviewed the whole record later. The files are heavily weighted with the burdens
of daily frustrations; successes account for much less space. We have been granted
complete freedom to evaluate and interpret, and to present a full and frank
appraisal.

Many persons, both within and without the Corps of Engineers, have helped
to supplement and clarify the written record. The list is so long indeed that we have
had to be content in most cases to let the footnotes be our only acknowledgment.
To those who read and commented upon the entire volume—Maj. Gen. Clarence
L. Adcock; Col. William W. Bessell, Jr.; Col. William W. Brotherton; Col. Ed-
ward H. Coe; Brig. Gen. Miles M. Dawson; Col. Joseph S. Gorlinski; Richard M.
Leighton; Lt. Col. David M. Matheson; Lt. Gen. Eugene Reybold; Maj. Gen.

ix



Julian L. Schley; Brig. Gen. John W. N. Schulz; and Lt. Col. Eugene J. White—
go our special thanks. Joseph A. Logan of the Office of the Comptroller of the
Army conducted a comprehensive review of statistical matter.

Kent Roberts Greenfield, Leo J. Meyer, and Stetson Conn of the Office of the
Chief of Military History and our colleagues in the Engineer Historical Division,
especially Lenore Fine and Jesse A. Remington, gave us the benefit of their criti-
cism and greatly encouraged us by their understanding and support. David Jaffé
and Loretto C. Stevens edited the volume with care and patience. Margaret E.
Tackley selected the photographs.

Among the many typists who worked on the manuscript, Dorothy Washing-
ton, Elizabeth M. Ralston, Daisy G. Shield, Johanne R. Daggett, and Bettie J.
Hazell earned our particular gratitude for their preparation of the final copy.
Gerald N. Grob relieved us of many chores in checking and proofreading.

Librarians and clerks in the various records depositories proved untiring in
their efforts. To mention Eva Holt, Geraldine Jewell, Mary K. Stuart, and Mae
E. Walker is to shorten a long list of persons who rendered this type of service with
admirable efficiency. Gladys Z. McKinney answered repeated inquiries about
Engineer officers.

Research by Stuart W. Bruchey, Barbara B. Garner, Curtis W. Garrison,
Keith Glenn, and Harry E. Ickes has proved helpful in the writing of the book.
Useful drafts on mapping, camouflage, and intelligence were prepared by Kenneth
J. Deacon and on procurement of equipment before Pearl Harbor by Doris M.
Condit. Edna E. Jensen worked up much of the material on procurement of
supplies during the later war period.

As to the division of labor among the authors themselves, Miss Coll concen-
trated primarily upon equipment; Mr. Keith, upon training; and Mr. Rosenthal,
upon organization of troop units. Since a number of the chapters are the work of
more than one of the authors, and since in some cases we invaded each other’s
field, there appears to be little advantage in attempting to assign more specific
authorship credit. An assumption of collective responsibility best expresses the
way in which we have shared in the final product.

BLANCHE D. COLL
Washington, D. C. JEAN E. KEITH
25 February 1957 HERBERT H. ROSENTHAL
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CHAPTER 1

Engineers in the New Army

Those who have attempted to describe in
a simple phrase the tactics of the most com-
plex war in history refer to World War 1I
as “an air war, 7k

LR INTY

a mechanized war,” “‘an
amphibious war,” and most inclusively,
“a mobile war.”” Because its military cam-
paigns accented movement, whether by air,
by sea, or by land, and because the primary
combat mission of the Corps of Engineers is
to aid or impede movement, World War I1
has also been called “an engineer’s war.” *
The far-flung deployment of American
troops and the global nature of the conflict
placed a premium on logistics. As a con-
sequence the engineer mission of building
military bases and routes of communication
took on added significance. Although ar-
rogating to the engineers an exclusive title
to the war would indeed be to lose perspec-
tive, merely noting that the claim was made
attests to the importance of the engineer role,

During World War II engineer troops
built airfields, camps, depots, and hospitals
for the invasion build-up in Britain. They
overcame German destruction in Italy by
clearing the ports and roads of rubble and
by throwing bridges across the rivers. They
cleared the beaches at the Normandy land-
ings and rolled the supplies across them.
Working under heavy fire, they threw pon-
ton bridges across the Rhine, making cer-
tain that troops and supplies would continue
to push onward after the bridge at Rema-
gen collapsed. Engineer troops opened new

supply routes into China, constructing air-
fields on either side of the “Hump” and
pushing the Ledo Road and the longest pipe-
line system in the world through the moun-
tainous jungle. In the long fight from
Australia to Tokyo, engineers manned land-
ing craft which delivered invading troops
on island after island and converted those
islands into operating bases. The founda-
tion of this contribution to victory overseas
was laid at home in the development of doc-
trine and equipment, the refinement of
troop organization, and the training of
citizen soldiers.”

The Engineer Mission

The Corps of Engineers has a long his-
tory of service to the nation in war and
peace. In 1950 it celebrated its 175th an-

*On his return from a tour of the Southwest
Pacific theater the Chief of Engineers quoted Gen-
eral Douglas MacArthur: “Reybold, this is an air
and amphibious war; because of the nature of air
and amphibious operations, it is distinctly an engi-
neer’s war.” Maj. Gen. Eugene Reybold, “Engi-
neers on Qur War Fronts,” Concrete, 11T {April,
1944), 33. See also, Lt. Gen. Eugene Reybold,
Engineers in World War II, A Tribute, pamphlet
[1 Nov 45], p. 1. EHD files.

* For the history of the Corps of Engineers over-
seas, see Ralph Wel be Bortz, and Charles
W. Lynch, [The Corps of Engineers:| The War
Against Germany, and Karl C. Dod, The Corps
of Engineers: [The War Against Japan| volumes
in preparation for the series UNITED STATES
ARMY IN WORLD WAR II.
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niversary, thus honoring the date when
Richard Gridley was appointed Chief Engi-
neer of the Revolutionary forces. Con-
gress established a Corps of Engineers in
1779, only to disband it in 1783. An act
passed 16 March 1802 established the
present Corps and provided that it should
be “stationed at West Point . . . and shall
constitute a Military Academy . .. .”
Although the faculty at West Point was but
for a short time predominantly “Engineer,”
the Corps remained in charge of the school
until 1866. The Corps of Engineers had
meanwhile been singled out to perform tasks
which have been variously known as “non-
military,” “civil works,” or ‘“rivers and
harbors.” In 1824, Congress authorized
the President “to cause the necessary sur-
veys, plans, and estimates, to be made of
the routes of such roads and canals as he
may deem of national importance, in a
commercial or military point of view, or
necessary for the transportation of the pub-
lic mail” and “to employ two or more skill-
ful engineers, and such officers of the corps
of engineers, or who may be detailed to do
duty with that corps, as he may think
proper . . . .” Thereafter Army engineers
were in the vanguard of westward expan-
sion. They improved the navigation of the
Mississippi and Ohio Rivers, selected the
route of the Chesapeake and Ohio Canal,
superintended the construction of the Na-
tional Road, and surveyed the routes of
many railroads.’

The Army engineer is no less proud of the
military history of his Corps than of its
peacetime accomplishments. Although his
unique contribution is as a technician, the
engineer soldier is a fighter as well. The ex-
ploits of the Union Army’s Engineer Bat-
talion at Antietam illustrate his versatility:

The night before the battle of Antietam the
Battalion rendered three of the fords of
Antietam Creek passable for artillery, by
cutting down the banks and paving the
hottom with large stones where it was too
soft. During the battle the Battalion guarded
and kept open these fords. The night after
the battle, the Battalion, at the request of
its commander, was ordered to report to Gen.
Porter to act as infantry and in that capacity
supported Randall’s battery of the First Ar-
tillery in the advance to Shepherdstown.
After the arrival of the army at Harper’s Ferry
it built one bridge over the Potomac and
another over the Shenandoah and was busily
engaged on the fortifications during the
month it remained there.*

During World War I, the Corps of Engi-
neers grew from 256 officers and about
2,220 enlisted men to 11,175 officers and
about 285,000 men. In France its most im-
portant job was keeping open the routes
of communication but, as in the Civil War,
engineer soldiers were prepared to act as in-
fantry in combat, and their service at Bel-
leau Wood and during the German offensive
of March 1918 contributed much toward
the Allied victory.

During the period between World War I
and II, the military duties of the Corps of
Engineers remained the same. If war came,
its troops were to clear the way and build;

3 Historical sketches of the Corps of Engineers
are found in. (1) Lt. Col. Paul W. Thompson,
What You Should Know About the Army Engi-
neers (New York: W. W, Norton & Company, Inc.,
1942); (2) W. Stull Holt, The Office of the Chief
of Engineers of the Army, Its Non-Military History,
Activities, and Organization (Baltimore: The Johns
Hopkins Press, 1923); (3) Engr Sch, History and
Traditions of the Corps of Engineers (Fort Belvoir,
Va.: Engineer Center, 1949); (4) Engr Sch, The
News Letter, I1 (May, 1950) ; (5) EHD, The Corps
of Engineers Historical Index (1943).

*Quoted in 1st Lt. C. A, Youngsberg, History of
Engineer Troops in the United States Army, 1775—
1901 (Washington Barracks: Press of the Engineer
School, 1910), Engr Sch Occasional Papers 37,
1910, p. 11.
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to survey and map; to supply water and
electricity; to develop materials and tech-
niques for camouflage; to operate railroads.
With the exception of railroad operation,
transferred to the newly created Transpor-
tation Corps in November 1942, these were
the jobs for which the engineers prepared
and which they carried out during World
War IL

Probably because of the broad scope of
engineer responsibilities both in peace and
war, the Corps had become accustomed to
expecting the cream of the West Point
graduating class to elect service with it.
When the top man in the class of 1941
failed to select the Corps of Engineers, the
head of the Engineering Department at the
Military Academy undertook to cushion the
Chief of Engineers for the shock:

You will probably have to take a bit of
joshing over the fact that the No. 1 man chose
the cavalry. . . . This man, who i1s a very
fine one, was ‘crazy’ about horses when he
entered. . . . This love . . . has stayed with
him and, since the cavalry is the only branch
that has many horses left, he was consistent
in choosing the cavalry.”

Actually, this particular Chief of Engineers
remained sanguine when top men failed to
choose the Corps. He thought that a differ-
ent choice tended to silence protests from
other branches that they also needed men
who showed outstanding promise and
tended to have a sobering effect upon those
Engineer officers who regarded the Corps
as an exclusive branch, different from, and
perhaps superior to, the other branches.
Insofar as exclusiveness aided esprit, he wel-
comed the sentiment; insofar as it posed a
threat to teamwork, he deplored it. But
whether this loss by the Corps of some of
the top men of West Point was a cause for
embarrassment or for silent congratulation,

3

such occasions were rare. In 1940, the Engi-
neer quota of 40 was filled from the first 67
men in a class of 445; in 1941, its quota of
50 was filled from the first 69 in a class of
427. The Engineers were indeed fortunate.
Such men were accustomed to working hard
and to succeeding. They were proficient in
book learning—an indispensable tool in the
mastery of a technical profession.’

Accustomed to outstanding qualities in
its West Point graduates, the Engineers
sought to set a similar high standard among
appointments made from civil life. As one
Engineer officer expressed it, the Corps
“should not be satisfied with anything less
than ‘A’ No. 1 cracker jack ring-tail ele-
phants to whom you can give a job, forget
about it, and know that you will get one
hundred per cent results.” * The Engineers
looked to the construction industry, whose
ranks were filled with graduates of technical
colleges, to furnish many such officers in an
emergency. Contacts with this “reserve”
were assured through the civil works activi-
ties of the Coorps and through mutual mem-
bership in the Society of American Military
Engineers and other national engineering
societies.

The esprit de corps created by the belief
among Engineer officers that they consti-
tuted a select group and that they were the
heirs of many years’ service to the nation led
Lt. Gen. Brehon B. Somervell, commanding

¢ Ltr, [Lt Col Thomas D.] Stamps, Dept of Civil

and Mil Engr, USMA, to CofEngrs, 23 May 41.
210.3, Engrs Corps of, Pt. 17.

® (1) Ibid. (2) Memo, TAG for CofEngrs, 23 Apr
41. 210.3, Engrs Corps of, Pt. 16. (3) Incl, nd,,
with Ltr, Maj Gen Julian L. Schley to C of EHD,
4 Jun 52. EHD files. (All letters to the chief of
the Engineer Historical Division are in Engineer
Historical Division files.)

"Ltr, Brig Gen Dan I. Sultan, CO Ft. Logan,
to C of Opns and Tng Sec, 28 Feb 39. 210.1,
Engrs Corps of, Pt. 6.
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the Army Service Forces—himself an Engi-
neer officer—to declare that ‘“the senti-
mental angle . . . was probably stronger
in my own Corps than in any other in the
Army. . . .”® Sentimentality was exem-
plified by the cherished Engineer button,
different in design from the standard Army
button and to be seen only on the uniforms
of members of the Corps of Engineers.
Confidence marked the Engineers’ tendency
to translate its motto, Essayons, as “Let us
succeed” rather than “Let us try.” ®

Except at the very top, the Corps of Engi-
neers always maintained a clear-cut admin-
istrative division between its civil and
military functions. The Chief of Engineers
was the only person charged with both ac-
tivities, In carrying out his civil works du-
ties, he reported directly to the Secretary
of War. On the military side, he was re-
sponsible to the War Department’s Chief of
Staff for the development of doctrine, the
selection of equipment, and the training of
troops. Once trained, the majority of Engi-
neer officers and enlisted men were removed
from his control except in technical mat-
ters. The Chief of Engineers was in direct
command only of such troops as were not
assigned to a territorial commander or were
not part of a tactical unit containing other
branches. In the fall of 1940 most engi-
neer troops were assigned either to overseas
departments, to one of the nine corps areas
into which the United States was divided,
to one of the four armies which took over
tactical command of ground troops under
Army General Headquarters in October of
that year, or to the GHQ Air Force. De-
spite the limited nature of his command
functions, the Chief of Engineers exercised
a continuing influence on engineer troops.
Although he could not order them to throw

a bridge across a particular river, they built
it with the equipment and according to the
methods he had approved. Thus, in both a
civil and a military way the Chief of En-
gineers was the arbiter of all Engineer policy
and was in the final analysis answerable for
the technical performance of engineer
troops in the field and of officers and civil-
ians employed on civil works.™

When World War II broke out in Europe
in September 1939, the Chief of Engineers
was Maj. Gen. Julian L. Schley. Fifty-nine
years old at this time, he was midway in his
four-year term, having been appointed on
18 October 1937. General Schley thus began
his service as Chief during the period when
the Army was beginning to expand in size
and to modernize its tactics and equipment.
His retirement came just prior to Pearl Har-
bor. Before becoming Chief of Engineers
General Schley had had the usual distribu-
tion of assignments, about evenly divided
between military duties and civil works. The
two main administrative divisions of the Of-
fice of the Chief of Engineers (OCE)—
Civil Works and Military—formed a staff of
advisers to prepare tentative plans and
policy recommendations, to set approved
policies in operation, and to supervise their
execution. Each was headed by an assistant
to the Chief of Engineers who passed recom-
mendations up to the Chief but also ap-
proved without reference to him many

* Quoted in John D. Millett, The Organization
and Role of the Army Service Forces, UNITED
STATES ARMY IN WORLD WAR II (Wash-
ington, 1954), p. 406.

(1) Thompson, op. cit., pp. 18-19. (2) Ti‘te
News Letter, op. cit., pp. 3—4. (3) Samuel T. Wil-
liamson, “Fighting Handymen on Every Battle-
front,” New York Times Magazine, April 11, 1943.

1 AR 100-5, 28 Nov 33, 26 Jun 42.
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matters within established policy which
were not routine. W

In addition to the Civil Works Division
in Washington, the Corps of Engineers
maintained an extensive field organization,
the Engineer Department, for on-the-spot
supervision of its rivers and harbors projects.
For this purpose the United States was di-
vided geographically into eleven divisions,
each made up of several districts. For ex-
ample, the North Atlantic Division included
eight district offices, seven in the United
States and one in Puerto Rico; the Lower
Mississippi Valley Division, three district
offices.”

The relative importance of civil works
and military activities varied according to
whether the nation was at peace or at war.
When, in the years following World War I,
the military activities of the Corps of Engi-
neers were, in common with those of other
branches of the Army, afflicted by pau-
city of funds and other frustrations, the
spirit of the Corps’ officers was kept high
through assignments to rivers and harbors
duty and to various public works sponsored
by the federal government. While Army
officers in general struggled with outmoded
equipment and small-scale training exer-
cises, many Engineer officers found them-
selves in the center of New Deal pump-
priming. Some in this group were loaned to
various New Deal agencies; others were
assigned to work within the Corps itself.
No matter where they went they found
challenging jobs, supervising the building of
vast networks of roads and the construction
of such huge installations as the Bonneville
and Fort Peck dams. The Engineers main-
tained that such experience did more than
build morale. Typical of their attitude was
the enthusiastic agreement of an Engineer
officer with a congressman’s summation

MA]J. GEN. JULIAN L. SCHLEY,
Chief of Engineers from October 1937 until
October 1941.

that “‘while their jobs may have to do with
engineering projects which have no im-
mediate military connection, such assign-
ments do equip them in the best possible
way to tackle the problems which would
confront them in time of war.” ' The unique
combination of civil works and troop duty,
the Corps was convinced, produced some-
thing more than the pioneer infantryman
who served as the engineer of other armies.
The Engincer officer was a soldier with a
knowledge of civil engineering. Tours of
duty with civil works afforded him an op-
portunity to learn about the latest construc-

* Orgn Charts OCE, 1 Sep 39, 1 Aug 40, 27 Feb
41. EHD files.

* Military Establishment Appropriation Bill fo