THE CHEMICAL WARFARE SERVICE OF THE UNITED
STATES ARMY DURING THE INTER-WAR PERIOD
by

WILLIAM BAXTER, B.A.

A THESIS
IN
HISTORY
Submitted to the Graduate Faculty
of Texas Tech University in
Partial Fulfillment of
the Requirements for

the Degree of

MASTER OF ARTS

Approved

7™ Chairpérson of the Commitfed

Accepted

"ISean of the Graduate School

May, 2004



ACKNOWLEDGEMENTS

I am indebted to David Snead for his steady and unwavering patience in guiding
me through the process in producing a quality master’s thesis. Secondly, James Reckner
deserves thanks for his candor and priceless commentary on my paper. My family
deserves thanks for their undying support and taking an interest in my project. Thank
you Heather for your support as well.

The librarians, archivist and staff at the National Archives in College Park,
Maryland, the Cushing Library at Texas A&M University, the Mallet Chemistry Library
at the University of Texas, and especially the University Library at Texas Tech

University deserve thanks for helping locate materals.

i



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
LIST OF FIGURES

LIST OF TABLES
CHAPTER

I.  INTRODUCTION

1. CHEMICAL WARFARE: FROM CONCEPTION TO REALITY

HI. AN UNCERTAIN FUTURE

IV.  THE CWS AND ITS PUBLIC RELATIONS CAMPAIGN TO GAIN

PUBLIC SUPPORT

V. ADVANCEMENT OF CHEMICAL WARFARE IN MILITARY

DOCTRINE
VI. CONCLUSION

BIBLIOGRAPHY

iii

it

v

31

57

77

S

K



LIST OF FIGURES

1. Aerial photograph of a poison gas cloud in France 1916.
2. Battery of Livens projectors being readied for use.
3. Major General Amos A. Fries.

4. Chemical protective suit as of 1935.

5. A demonstration of a smoke screen at Edgewood Arsenal.

6. A “hedgehopper” demonstrating a chemical attack.

7. Chemical tank, 1939.

iv



LIST OF TABLES

1. Initial Organization for Preparation of Chemical Warfare.

2. Organization of the Gas Service as of September 1917.

3. Organization of the Chemical Warfare Service as of October 19, 1918.

4. Absolute numbers, deaths, and case mortality rates.

5. Appropriations for the CWS during the 1930s.

£ B R B



CHAPTER

INTRODUCTION

The CWS played a small role in the chemical warfare activities during the war in
comparison with its respective counterparts in other countries but still received much
criticism for its controversial role. There is a lack of information about the American
Chemical Warfare Service (CWS) and its activities during World War I and especially in
the interwar period. This paper examines the everyday activities of the CWS during its
turbulent existence in World War I and the interwar period. It looks at the different
measures the CWS undertook to complete its duties during the war and to insure its
survived during the interwar period. The CWS actively sold itself to the military and
Congress from 1917-1939 and engaged in non-military experiments to demonstrate its
worth to a critical public. The CWS did much of the selling and writing of propaganda
during the 1920s when the great powers of the world idealistically sought to abolish
warfare. After Congress guaranteed the existence of the CWS in 1925, its focus on
activities modified from trying to change public opinion to develc;i)ing the CWS as a
more active branch within the army. The 1930s saw a peak in other military branches’
interest towards the CWS and as a result that decade witnessed its most important times.

Some literature exists on the history of the CWS, but the best book, Frederick
Brown’s, Chemical Warfare: A Study in Restraints, is nearly forty years old and

principally focuses on the diplomatic issues that surrounded the CWS and how those



issues related to nuclear disarmament discussions after World War I1.! Brown discusses
the major interwar period disarmament conferences and the political jousting that
occurred at the conferences, but addresses almost nothing on the everyday activities of
the CWS. Amos Fries, the most prominent figure in the CWS, co-wrote Chemical
Warfare, in 1921, but it is very clearly biased, first hand promotion of the CWS.?
However, Fries’ account is a good primary source for the everyday workings of the CWS
dunng and immediately after the war. Tim Cook’s, No Place to Run: The Canadian
Corps and Gas Warfare in the First World War, is relevant because of its discussion of
the first gas attack at the Second Battle of Ypres and the propaganda war that resulted
because of the first use of poison gas.’> Victor Lefebure’s, The Riddle of the Rhine, covers
the “merchants of death” and the importance of the chemical industries in propagating
chemical warfare during the interwar years.* The heaviest concentration of German
chemical industries was in the Rhine land and the riddle was how to allow the chemical
plants to continue operating without producing the chemicals needed for gas warfare, a
very difficult thing to do since many of the chemicals used in making war gases were also

chemicals used in making every day goods. James Whorton's, Before Silent Spring:

1. Frederick J. Brown, Chemical Warfare: A Study in Restraints (Princeton:
Princeton University Press, 1968).

2. Amos A. Fries and Clarence J. West, Chemical Warfare (New Y ork: McGraw-
Hill Book Company, Inc. 1921).

3. Tim Cook, No Place to Run: The Canadian Corps and Gas Warfare in the
First World War (Toronto: UBC Press, 1999).

4. Victor LeFebure, The Riddle of the Rhine (New York City: The Chemical
Foundation, Inc., 1923).



Pesticides and Public Health in Pre-DDT America, is a good discussion on the chemical
culture that developed in the nineteenth-century and the Americans’ dependence on
chemicals for everyday uses.” The book also describes the campaigns the chemical
industries undertook to insure that their chemicals were used even when increasing
evidence indicated that some everyday chemicals had a high toxicity when ingested by
humans.

All the major works that examined the CWS, chemical warfare, and the chemical
industry lack discussion of the everyday advancements made in the CWS during the
interwar period. They all lack a detailed description of the public relations campaigns
that Amos Fries and the CWS initiated to gain a wider public acceptance. The chemical
industry is not covered in depth in this paper since this topic has been thoroughly
developed. The history of the CWS is one of a constant struggle with Fries leading its
drive for more money and recognition. Fries is the central character in the history of the
CWS, and the trail he blazed, carving out a small niche for an independent and semi-
autonomous CWS, is important. He steadfastly fought for a cause in which he fiercely
believed, and thus helped the CWS survive into the 1930s. Without Fries” persistent
begging, pleading, arguing, and deal making, the Engineering Corps would have
absorbed the CWS and research and training in chemical warfare would have ceased after
World War I. However, Fries did not allow the Engineering Corps to absorb the CWS.

Rather, he gave the CWS a mission to train the infantry in case of another war and

5. James Whorton, Before Silent Spring: Pesticides and Public Health in Pre-
DDT America (Princeton: Princeton University Press, 1974).



increase the military’s overall preparedness for chemical warfare. Even after Fries’
retirement, the CWS actively pursued the training of men and the development of
materiel for chemical warfare. The fight for the CWS was always an uphill battle but the
Service gained small concessions during the twenty years between the two world wars.

In less than a year, the excitement of August 1914 vanished and the realization of
a static, bloody war of attrition opened many eyes to the harsh realities of trench warfare.
Commanders of both the Allies and Central Powers recognized very early that victory by
Christmas 1914 was a dream conjured up in the euphoria of August 1914. Many believed
that the Great War would be a good thing for Europe, something to work out its many
problems. Americans thought that this war was just a continuation of the wars Europeans
had fought with each other for centuries. The United States felt secure with the Atlantic
Ocean separating the two continents, and most Americans were more than willing to let
Europe fight out their differences without much concern as to who won.®

Those neutral attitudes quickly vanished with the initiation of chemical warfare
by the Germans in April 1915 and the sinking of the Lusitania the following month.
Overnight a negative position on Germany’s conduct in the war flowed freely in the U.S.
media outlets. with England and France both fostering America’s negative feelings
towards Germany. Both countries readily supplied stories about the atrocities committed

by the “Hun” not only to entice sympathetic American feelings for the Allies but also to

draw the United States ever closer to war.

6. Ross Gregory, The Origins of American Intervention in the First World War
(New York: Norton, 1971).



The horror stories of the first gas attack at Ypres in April 1915 painted a vivid
picture of the German atrocities, and Great Britain and France labeled Germany’s actions
as sub-human and barbaric. The negative attitudes not only were directed towards
Germany but also toward the use of chemical warfare in general. The British, French,
and Americans all “resorted” to chemical warfare because Germany had forced them to
do so. Even with the United States firmly supporting England and France, President
Woodrow Wilson did not organize any significant military mobilization until
immediately before the American declaration of war in April 1917.7 The United States
reluctantly accepted the important job of preparing for chemical warfare, as a result their
percentage of casualties from gas were higher than those of France, England, and
Germany. Apathy toward undertaking chemical warfare persisted throughout all levels of
American society from the citizen at home, to the line and staff officers, to the doughboy
in the trench. The CWS had a difficult time gaining the support they needed to not only
conduct chemical warfare “offensively,” but also in the acquisition of the most basic
defensive measures such as the gas mask.

As the use of chemical warfare began in the Great War, the infrastructure did not
previously exist to adequately manufacture the proper equipment to conduct chemical
warfare; therefore, Americans relied heavily on their allies for supplies. By the time the

United States built the necessary infrastructure, the war had ended, and the major world

7. David L. Snead, “Why was the United States Unprepared for War? Woodrow
Wilson’s Military Preparedness Program Before April 1917,” Woodrow Wilson Marters:
A Quarterly Newsletter of the Woodrow Wilson Presidential Library 4:1 (Winter 2004),
1-3.



powers looked for a way to guarantee world peace. Given the huge human sacrifice and
suffering‘of World War I, the general public recoiled from virtually all things military,
and again sought to limit American involvement in European affairs. In this new
atmosphere, the CWS was an easy target for criticism was the CWS. The 1920s saw
many attempts to restrict armaments and abolish chemical warfare, but through much
political maneuvering and luck, the CWS remained an institution, albeit one with limited
capabilities. As a result of the limitations placed on the CWS$, it devised unique schemes
to generate funding from Congress and build support from the general public. Most of
the projects initiated by the CWS saw limited success, but one project, the development
of the crop duster, had a lasting impact. The CWS even initiated medical research
projects with poison gas to help fight a wide range of respiratory ailments.

Each chapter of the thesis addresses a specific era in the CWS’ history and
development. Chapter II discusses the organizational development of the CWS before
and during World War . It analyzes the prevalent attitudes about chemical warfare and
how those attitudes affected the CWS during World War I and many years after. Chapter
I1I examines the various disarmament conferences that occurred during the 1920s and
1930s. It explores Fries” importance in guiding the CWS through the challenging times
of the twenties and the eventual shift in War Department and Congressional policy to
understanding the need for more chemical warfare study. However, the executive branch
never wavered in its dislike of the CWS throughout the interwar period. Chapter [V
discusses the CWS’s efforts to gain popular support at home during 1920s. The activities

increased the CWS’s exposure and highlighted its “good aspects,” thus allowing its



continuation. The projects bad the added benefit of garnering more money for the CWS
to continue research and development. Chapter V discusses the post-war era of the War
Department allowing the CWS to offer more training in case of war. During this period,
discussion increased between the different service branches about how the CWS could be
incorporated into their respective policies. The Cavalry, National Guard and the Air
Corps all vigorously discussed and applied the possibilities of chemical warfare into their
doctrines.

Attitudes slowly changed in the American military and Congress in the 1920s.
Thus the various military branches entered the 1930s talking openly about how to
incorporate the CWS into current doctrine. Not since World War I had the CWS received
so much attention concerning refining chemical warfare training and the application of
techniques. Congress made concessions to the CWS when it realized that the U.S.
military needed a higher level of preparedness in case of chemical warfare. This limited
acceptance paved the way for the War Department to loosen its reigns on the CWS,
which in turn created much discussion as to the application of the CWS in the various
military branches. This discussion led to new developments in the CWS, and it finally

obtained a level of respect in the military.



CHAPTER II

CHEMICAL WARFARE: FROM CONCEPTION TO REALITY

While chemical warfare was not a new idea to war, the degree of its application
and its deadliness was what made World War I unique. The Greeks and Spartans had
each used crude methods of chemical warfare. For example, the Spartans burned wood
soaked in pitch, which released noxious fumes, when laying siege. “Greek Fire” was
another method of chemical warfare.! Other methods were to catapult rotting animal
carcasses into besieged strongholds or to contaminate water supplies with dead animals.
The fear of such barbarous means of warfare in the nineteenth century was enough to
convene the Brussels Convention in 1874.

The Brussels Convention on the laws and customs of war prohibited (a) the
employment of poison or poisoned weapons, and (b) the employment of arms, projectiles
or material calculated to cause unnecessary suffering.” The convention coincided with
the growth of the chemical industry, which later became an important factor in chemical
warfare during World War 1. By 1892, Germany already stored chlorine gas in cylinders

for use in the dyestuffs industry.® Phosgene, a poisonous gas used during the Great War,

1. Greek Fire has only been described and its exact composition is unknown.
What is known is that ancient Greek texts mention Greek Fire numerous times; therefore,
making it unlikely it was a myth.

2. Stockholm International Peace Research Institute, vol. 4, The Problem of
Chemical and Biological Warfare (New York: Humanities Press, 1971), 17.

3. F.L. Haber, The Poisonous Cloud: Chemical Warfare in the First World War
(Oxford: Clarendon Press, 1986), 16.



was discovered in 1812 and used in making crystal violet, a staining compound still used
today in microbiology for staining bacteria.* “Mustard” gas (dichlorethylsulphide),
discovered by Victor Meyer in 1886, became the most lethal and highly used poison gas
during the Great War.*

As chemical innovations grew more complex during the nineteenth-century,
world leaders again felt the need to reassure themselves that chemical warfare would not
occur in the twentieth- century. European Delegates of The Hague Conference of 1899
agreed, “to abstain from the use of projectiles, the object of which is the diffusion of
asphyxiating or deleterious gases.”® However, Alfred Thayer Mahan, the American
delegate, said, his country opposed stifling the “inventive genius of its citizens in
providing the weapons of war,” thus the United States refused to sign the agreement.”
Another Hague Conference held in 1907 reaffirmed the decision of the 1899 conference.
However, both conferences were a failure since neither one established methods to ensure
compliance. The moral attitudes towards war at the time provided the topics for
discussion as well as the rules for compliance. Those same moral attitudes would be
important in shaping public opinion on chemical warfare during World War I and for

years afterward.

4. Ibid.

5. Frank W. Weed, ed., The Department of the United States Army in the World
War, vol. 14, Medical Aspects of Gas Warfare (Washington, D.C.: Government Printing
Office, 1926), 512.

6. Problem of Chemical and Biological Warfare, 17.

7. Cook, No Place to Run, 40.



A bref history of gas warfare, before the United States became a belligerent in
the Great War provides an idea of what the CWS faced in its efforts to conduct gas
warfare. World War I, unlike previous wars, was a total war. To break the stalemate that
almost immediately developed in the fighting between the Allies, principally Great
Britain and France, and Germany, the Germans began to consider use of a new weapon,
one that would break the stalemate.

The Germans attempted to use poison gas and lachrymating gas (tear gas) three
times before getting the results they wanted. As early as October 1914, the Germans
shelled the French with poison gas. The Germans’ dispersal mechanism was faulty, and
the French failed to even notice anything different. The Germans tried again on the
Russians using tear gas, but the temperature was too low, so the gas failed to vaporize
and had no effect. The next attempt was in March 1915 at Nieuport, France, against the
French, where a new mixture of tear gas was used. The results were not impressive, but
the French were aware of something unusual.®

The first effective gas attack of World War I occurred at the Second Battle of
Ypres, more commonly called “Wipers,” on April 22, 1915, and was a complete and total
shock not only to the Allied combatants, but also to the rest of the world. The
“Stinkpioneres” (German gas corps) released cylinders of chlorine gas during “Operation
Disinfection” in the afternoon against the 45™ Algerian Colonial Division and the g7

French Territorial Division.” The chlorine gas was very effective and was such a surprise

8. Haber, The Poisonous Cloud, 25.

9. Cook, No Place to Run, 20.
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success that the Germans were slow to exploit their advantage because they did not fully
comprehend the disorder caused by the gas.

Though the Allies knew a gas attack was coming from a German soldier captured
on a trench raid, this method of warfare was so new that none of the commanders could
visualize how the attack would occurr. The difficulty lay in devising a defensive measure
for a completely new weapon, one for which there were no contingency plans. A parallel
may be drawn from the Spanish conquest of the American Indians. The Spanish had a
weapon, the horse, that no American Indian had ever seen. This new method of
conducting war allowed the Spanish, numbering only a few hundred, to conquer
thousands of Mezo American Indians in quick succession. The Allies, however, reacted
more quickly than the unfortunate American Indian, and ingenuity on their part and an
inflexible military doctrine on the part of the German army prevented a wholesale
breakthrough at Ypres. The Germans only advanced as far as their battle plan dictated,
diminishing the potential for a major break through. General Eric von Falkenhayn of the
German Army admitted, “...the surprise was very great. Unfortunately we were not in a
position to exploit it to the full.”'°

The Germans tried a chlorine gas attack again two days later on the Canadian line,
but the Canadians were more prepared and held their positions. Field chemists identified

the gas as chlorine and improvised a quick solution. As one Canadian put it frankly,

10. Ibid., 21.
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