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Units employed 49
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Compressing Medium
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Smoke Funnel 186
Verdier Apparatus 186
Shells 186
Grenades 189
Berger Mixture 189

Tin Tetrachloride 190
Smoke Production 191
Smoke Grenade 198
Smoke Funnel 199
Shells 199

1X Miscellaneous

Ammonia Smokes 201

Arsenic Chloride 208

Chlorides and Oxychlorides 208

Chlorates 209

Nitrate Mixtures 209

Fumyl 211
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Smoke Tactics 212
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CHEMICAL DEVELOPMENT SECTION
AND
MECHANICAL RESEARCH DEVELOPMENT SECTION
(CDS/MRDS):

CDS/MRDS: Summary of Achievements, 1917-1918, Chemical Development Section, W. K. Lewis, and
Mechanical Research and Development Section, B.B. Fogler [4 copies, also designated CWM 54]

SMALL SCALE MANUFACTURING SECTION,
CATALYTIC SECTION,
EDITORIAL SECTION,

OFFENSE CHEMICAL RESEARCH SECTION

(SSMS/CS/ES/OCRYS):

SSMS/CS/ES/OCRS: Summary of Achievements, 1917-1918, Small Scale Manufacturing Section, Catalytic
Section, Editorial Section, Offense Chemical Research Section [also designated CWM 55]

Small Scale Manufacturing Section
Mustard Gas
Brombenzyl Cyanide
Butyl Mercaptan
Chloroacetophenone (production)
Chloroacetic Acid
Chloroacetyl Chloride
Chloroacetophenone (purification)
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Diphenylchloroarsine
Nitrogen tetroxide
Dichloromethylarsine
D.M.

Hydrocyanic Acid
Cyanogen Chloride
Avrsenic Trichloride
Cyanogen Bromide
Avrsine (Liquid)
Aluminum Chloride
Magnesium Arsenide
Smoke Mixture
Superpalite
Hydrofluoric Acid (anhydrous)
Strontium Chlorate
Aluminum Arsenide
Arsenic Trifluoride
Kendallite

Phosgene purification
Absolute Alcohol
Sodium hydroxide, alcohol free

Nature of work

Production
Construction

Storage and Shipping
Power

Clerical

Reports

Safety

Catalytic Section

Synthetic Charcoal
Laminated Charcoal from Paper and Cloth
Fluorine

Thiosuperpalite
Superpalite
Tetrachloroethylene
Tetrachlorodinitroethane
Bromoacetone

Oxidation of Acetaldehyde
Smokes

Permeability Phenomena

Editorial Section
Offense Chemical Research Section

Organic Research Unit No. 1
Organic Research Unit No. 2
Organic Research Unit No. 3
Inorganic Unit
Research Analytical Unit
Control Analytical Unit
Units at Field Stations
Johns Hopkins University Unit
Princeton Unit
Bryn Mawr Unit
Worcester Polytechnic Unit

CO0CoOO~NN~NNNNINNOOOOODOOO1O101 01 B



American University Technical Reports

Ohio State Unit 82
Yale Unit 82
Columbia Unit 82

MECHANICAL RESEARCH SECTION (MRS):

MRS 1: Mechanical Research Section, Reports 1-11 (21 Sep 17-15 Feb 18), H.H. Clark (mask and canister work)

1. Report of Mechanical Researches: Clark, 9/21/17 1

2. Report of Mechanical Researches: Clark, 10/1/17 5

3. Report of Mechanical Researches: Clark, 10/13/17 9

4. Report of Mechanical Researches: Clark, 11/1/17 16
5. Report of Mechanical Researches: Clark, 11/15/17 28
6. Report of Mechanical Researches: Clark, 12/1/17 41
7. Report of Mechanical Researches: Clark, 12/15/17 66
8. Report of Mechanical Researches: Clark, 12/31/17 75
9. Report of Mechanical Researches: Clark, 1/15/18 86
10. Report of Mechanical Researches: Clark, 2/5/18 95
11. Report of Mechanical Researches: Clark, 2/15/18 108

MRS 2: Mechanical Research Section, Reports 12-17, H.H. Clark (mask and canister work)[includes Specs for the
American Tissot]

12. Main Report: Clark 2
13. Development of American Tissot Type Gas Mask:

Wagenhorst, Clark and Meckley 7
14. Development of a Nose Stopper for Negro Soldiers: Clark 49
15. General Report of Smoke Filter Work: Raisig 55
16. Method for Comparing the Transparency of Material used

for Gas Mask Lenses: Clark 78
17. Resistance of Standard Box Respirator: Meckley and

Sam Stone 86

MRS 3: Mechanical Research Section, Reports 18-28, H.H. Clark (mask and canister work)

18. Main Report of this Division: Clark 2
19. Development of the Head Canister Mask:

Clark and Weinert 5
20. Development of Air Lined Helmet and Suit for Workmen

in Poison Gas Factories: Lambert 17
21. Method for Determining the Comparative Resistance of Gas

Mask Lenses to Scratching: Clark, Little and Stone 24
22. Emergency Canister for Protection against Chlorine in

Submarines: Raisig, Gaines and Sprague 40
23. Main Report No. 2 of this Division: Clark 49
24. Development of Clark — Raisig Internal Smoke Filter:

Clark, Raisig, Kynz and Canfield 51
25. Development of Tissot Type Mask Suit for Protection of

Workmen in Poison Gas Factories: Lambert 56

26. Three Types of Canisters for Absorbing Carbon Monoxide:
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Clark, Lambert and Sprague 62
27. Preliminary Report on the Development of the Clark — Raisig

Smoke Filter Cartridge 80
28. Method of Comparing Toughness of Nibs of Box Respirator

Mouth Pieces: Little 91

MECHANICAL RESEARCH AND DEVELOPMENT SECTION

(MRD):
MRD 1: Gas Masks (Reports 1-13)
1. Comparison of Facepieces for Masks : Fogler 1
2. Modified Tissot Mask (Made by Ravenna Rubber Co.) :
Abraham 4
3. Howe Type Tissot Mask (Partial Report #1) : Abraham 6
4. Howe Type Tissot Mask (Partial Report #2) : Abraham 8
5. Development of the Miller Type Tissot Mask : Miller 10
6. Development of a Non-Dimming Gas Mask : Daniels,
Buttolph, Brawley, Glancey, & Miller 29
7. Report on the Use of Telephone with the American Tissot Mask :
Kendrick 96
8. Oxygen Masks for Aviators : Abraham 104
9. Gas Defense Service Horse Mask : Giles 109
10. Horse Mask : Giles 113
11. Gas Masks for Dogs : Abraham 115
12. Goodrich Lakeside Mask and Carrier (Partial Report #1) :
Miller 120
13. Development of the Goodrich-Lakeside Mask and Carrier :
Miller 125
MRD 2: Canisters (Reports 14-27)
14. Check Valve Guard — Concussion Tests of Sheet Metal Check
Valve Guards : Heffner 1
15. Comparison of Canisters under Consideration July 8, 1918 :
Fogler 4
16. 11-H. Canister Springs. Examination of Springs now in Use.
Development of Methods for Testing. Specifications for Size,
Shape, Strength, etc. : Little 11
17. 11-M. Development of 50 mm Canister. Partial Report No. 1:
Canfield 14
17A. 11-M. Development of 50 mm Canister. Partial Report No. 2:
Canfield & Runals 18
18. Lumber Wagon Tests on Box Respirator Canisters 23
19. Effect of Canisters of Varying Resistance upon the Physical
Efficiency of Men. Field Tests with Box Respirators. 31
20. 11-R. Flat Type Filter, Part 1: Runals 50
20A. 11-R. Flat Type Filter, Part 2: Runals and Sprague 54
21. Improved Rescue Canister : Sprague 60
22. Vest Pocket Emergency Canister : Sprague 63

23. Development of the Army Canister and the Application of
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Smoke Filters Thereto at the American University Experiment

Station : Lambert 69
24. Development of the Army Carbon Monoxide Absorbing
Canister : Reymond 85
25. Method of Applying Wrapped Paper Filters to Logan Canisters:
Horton 91

26. 11-V. Leakage and Resistance of Check Valves for Logan
Canisters during “Ageing” Tests on Intermittent Canister Testing
Machine: Heffner 94
27. Final Report. Development of the Canister and Carrier for the
Navy Head Mask and the Application of the Smoke Filter
Thereto: Gaines 98

MRD 3: Filters (Reports 28-44)[sample felt materials]
28. Title Unknown 1

29. Development of Dustless Packing : Runals, Marriett, and Prozan 6
30. Report on Formation of Dust in Canisters that can be drawn

into Masks when in Use : Abbott 14
31. Development of Dustless Packing — Final Report :
Sprague, Marriett, Prozan 18
32. Efficiency of Doughnut Internal Filters when Equilibrated
with 90% Relative Humidity : Runals 27
33. Comparative Test of Papers used in Doughnut Internal Filter :
Runals and Beatson 39
34. Development of Smoke Filtering Paper : Wright 71
35. Partial Report #4. Development of Smoke Filtering Paper.
Trip to Neenah and Madison, Wisconsin : Wright 77
36. Report of Trip to Albemarle Paper Manufacturing Company,
Richmond, Virginia : Wright 84
37. Trip to West Conshohocken, PA; Bridgeport, PA; Darby, PA :
Wright 89
38. Development of Smoke Filter Paper : Wright 92
39. Partial Report #6. Development of Smoke Filter Paper. Trip
to Philadelphia and Wilmington : Wright 97
40. Partial Report #7. Development of Smoke Filter Paper. Trip
to Philadelphia and Wilmington : Wright 101
41. Development of Smoke Filter Paper : Wright 103
42. Photographic Work on Crepe Paper for Smoke Pad :
Curtis and Harding 104
43. Tests to Determine the Efficiency of the Long Island
Laboratory Canister against G-25 and G-52 : Runals 108
44. Development of the Accordion Filter Canister : Lambert 139

MRD 5: Protective Clothing (Reports 69-92)[mask, detector]

69. An Impervious Overall Suit for Protection against HS :

Abraham and Giles 1
70. Semi-Permeable Protective Suit for Factory Use : Abraham 14
71. Pyroxylin Coated Gloves, Partial Report #1 : Abraham 23

72. Coated Gloves for Protection against G-34 : Abraham and Carey 25
73. Field Tests of Protective Suits against G-34 : Abraham 37
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74. Rubber Boots as Protection against G-34 39
75. Protective Horse Boots : J.D. Giles 41
76. Protective Horse Boots, Final Report : Haynes and Giles 52
77. An Impervious Boot and Pad to Protect Horses” Hoofs

and Legs against HS : Giles 67
78. Method of Conducting Friction Test on Adhesive Tape,

P.R. #1: Abraham 76
79. Repair Tape for Gas Masks (Final Report) : Abraham 78
80. Corrosion of Nose Clip Springs — Sherardized Springs,

Partial Report #2 : Walther 81
81. Corrosion of Nose Clip Springs — Sherardized Springs,

Partial Report #3 : Walther 83
82. Corrosion of Nose Clip Springs — Sherardized and Enameled

Springs, Partial Report #4 : Walther 86
83. Canister and Nose Spring Corrosion Tests : Rundlett 89
84. Knapsack Spring Corrosion — Sherardized Springs, Partial

Report #1 : Walther 91
85. Knapsack Spring Corrosion — Sherardized and Enameled

Springs, Partial Report #2 : Walther 93
86. Corrosion Tests on “Lift the Dot” Snaps : Carlisle 96
87. Corrosion Tests on Adjustable Harness Buckles : Carlisle 98
88. Corrosion Test on Flutter Guard Coated with Electric Zinc,

Partial Report #1 : Graham 101
89. Corrosion Tests on Buckle Springs and Suggested Material,

Partial Report #1 : Heffner 102
90. Mechanical Development of Lantern Type G-34 Detector :

Reymond 104

91. Elastic Webbing, Partial Report #1 : Abraham 111

92. Design and Standardization of Chest and Tools for Special
Gas and Flame Troops, Partial Report #1 : T.D. Stone and
W.S. Giles 115

MRD 6: Pyrotechnic Devices (Reports 93-101)[shells, cylinders, Livens, projectiles, flame bayonets]

93. Submarine Recognition Signal : Abbott et al 1
94. Development of a Float Light for Airplanes :
Gowdy, Asire, Walther 119

95. Float Light for Airplanes : Asire 130
96. Development of a Seal for Enamel Lined Shell Composition

Gaskets : Asire 133
97. Development of a Seal for Enamel Lined Shell : Asire 145
98. Mobile Toxic Gas Cylinder : Abbott 149
98a. Mobile Toxic Gas Cylinder Part Il
99. Arsine Livens Projectile : Abbott 211
100. Flaming Bayonet : Asire 214
101. Development of Seal for Enamel Lined Shell : Asire 300

MRD 7: Papers (Reports 102-111)[canisters and filters]

102. Comparison of Pressure Drop as Determined from Different
Sized Flanges and Rates of Flow : Bovard & Hunt 1
103. Tentative Study of Paper for the Accordion Filter and
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Development of A-35 Paper : Bovard 4
104. The Development of a Paper for the Accordion Filter 20
105. A Portable Pressure Drop Apparatus for Mill Use:
Bovard : 28

106. Estimate of the Amount of French Noils and Shear Flock
Wool Available for Making Smoke Filter Paper for Gas

Masks 31

107. First Run at the Albemarle Paper Manufacturing Company :
Bovard 37

108. Development of a Wool Paper for Filtering Smoke: Bovard 53
109. Work at the Clapp Laboratory on the Use of Celite in a Paper

for Filtering Smokes : Bovard 101
110. Results of Correspondence with Paper Mills to Secure a Paper

Suitable for Filtering Smokes 108
111. Mental and Neuro-Muscular Effects of Gas Mask Tenancy 118

MRD 8: Reports 112-117, [cylinders, detectors, shells, Stokes]

112. Toxic Gas Cylinder and Gas Replacement Set : Runz & Siegle 1

113. Field Gas Sampling : Auerswald 11
114. H.E. Toxic Shell Capsule : Abbott 31
115. 3” Toxic Stokes Shell for G-76 : Abbott & Lekberg 32
116. 4” Navy Marker Shell : Lekberg & Abbott 34
117. Field Gas Test Apparatus : Abbott 41

DEFENSE CHEMICAL RESEARCH SECTION (DR):

DR 1: Eyepiece Unit Reports, Part | (Reports 1-19), Arthur B. Lamb
1. Report on Eyepieces : Carleton 1
2. Report on Eyepiece Problems : Carleton 8
3. Report on Eyepiece Problems : Carleton 15
4. Report on Eyepiece Problems : Carleton 27
5. Removal of Surface Scratches by “Ashing and Polishing”
(Buffing) : Carleton 40
6. Re-surfacing of Scratched Eyepieces by Press Polishing :
Carleton 44

7. Application of an Antidimmer to the Dimmed Eyepiece while
Wearing the Mask in Presence of Xylyl Bromide Vapor :
Hughes 48
Research on Eyepieces to March 16, 1918 : Carleton 50
9. Report on the Behavior of Reduced Nitrate and Impregnated
Nitrate, Prepared by the E.l. DuPont De Nemours Company :

o™

Nichols 56
10. Impregnation of Hydrolyzed Cellulose Acetate with Saponified
Sulphonated Corn Qil : Nichols 59A

11. Summary of the Work on Antidimming Preparations

(By Cooperating Laboratories : Carleton)

(By American University : Woodside) 62
12. Test of Antidimming Compound : Vawter 75
13. The Construction of Vacuum Cell Eyepieces for Gas Masks :
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14,
15.

16.

17.

18.

19.

Kraus & Buttolph
Summary of Eyepiece Situation : Carleton
Tests of Antidimming Compositions at Camp Devens, Ayer,
Massachusetts, April 8, 9, 10, 1918 : Carleton & Cummings
Some Methods of Determining the Defining Power of Gas
Mask Eyepieces : Carleton & Keller
Some Effects of Decreased Vision Due to Gas Mask Eyepieces :
Carleton & Keller
Prevention of Dimming of Eyepieces in Masks by Special
Mechanical Construction : Argo & Lamb
Sulphonation of Castor Qil : Hughes

DR 1: Eyepiece Unit Reports, Part Il (Reports 20-32), Arthur B. Lamb

20

21.

22.
23.
24.
25.
26.
217.

28.

29.

30.
3L

32.

Tests of Nondimming Eyepieces at Camp Devens April 11 & 12,
1918 : Carleton & Cummings
Nondimming Cellulose Eyepieces
(A — Cellulose Films from Cellulose Nitrate)
(B — Cellulose Films from Viscose : Carleton)
(C — Cellulose Films from Cellulose Acetate : Nichols)
Field of Vision as Affected by a Gas Mask : Carleton & Keller
Gas Mask Eyepiece Investigation : MacNaughleer & Cummings
Report on Anti-Dim Preparations : Carleton
Measurement of Mask Resistances : Carleton & Richardson
Report on Eyepieces : Carleton
Prevention of Dimming of Eyepieces in Masks of Special
Mechanical Construction; Part |1, Ventilated Eyepieces :
Carleton & Richardson
Some Effects of Decreased Illumination on the Use of Gas
Mask Eyepieces : Carleton & Keller
Moisture Absorption by Non-dimming Eyepieces and
Anti-dimming Compounds
A — Rate of Moisture Absorption of Non-dimming Eyepieces
and their Rate of Recovery : Carleton & Nichols
B — Absorption of Moisture from a Saturated Atmosphere of
Water Vapor by Anti-dimming Compounds :
Carleton & Nichols
Eyepieces; Sept. 1918 : Carleton
A Search for a Non-dimming Glass Suitable for Eyepieces in
Gas Masks : Buttolph & Stockbarger
Anti-Dimming Preparations for Gas Masks :
Holmes, Oberlin College, Oberlin, OH

DR 3: Analytical Reports (Reports 44-87), Arthur B. Lamb [detectors]

44
45
46

47
48

Report on a Method of Analyzing Sodium Manganate Solution:
Welsh

Study of Methods for the Detection, Analysis, and Absorption

of G-55 : Chamberlain

Analysis of a Sample of Hexamethylene Tetramine : Welsh

Method of Analysis of Liquid G-178 :Winklemann & Clifford

Method for determining G-178 in air :Winklemann & Clifford

77
80

94

101

109

119
141

146

154
170
177
179
182
192

199

207A

215
233

235

261
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49.

50.

Sl
52.

53.
54.

55.

56.

57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

Report on Analysis of Meal Powder — Problem A-1-8 :
Welsh

Revised methods of analysis for Sodium Permanganate —

Solutions including methods for NaMno,, Na,MnQO,, MnO,,

NaClO, NaClO3, NaOH, Na,CO;, NaHCO3, Na,SO,, and

NaCl : Wilson and Parsons

Analysis of Rubber Samples : Clifford

Analysis of Arsine for Captain Brinton (by Carl M. Tausig)

(This report missing)

Determination of Small Amounts of G-178 in Air : Fuller

Analysis of Kendallite for Free Hydrocyanic acid and Chlorine :

Clifford

Analysis of Sample of G-25 According to Specifications :
Clifford and May

Methods of Analysis and Testing of Raw Materials for British

Cement Granules : Wilson and Whetzel

Complete Report on A-1-4 : Brinton

Analysis of Solution for Impregnating Horse Respirators :
Crockett

Analysis of Sample of Sodium Cyanide : Clifford

Analysis of S-28 : Roberts

Ferromanganese : Finck

(a) Mn and Si in Ferro-Manganese : Hammond

(b) Carbon in Ferro-Manganese : Parker

(c) Analysis of Iron in Ferro-Manganese

Method of Determining the Concentration of G-67 in Alcoholic

Solution : Conant and Hammond

Method of Determining G-34 in Alcoholic Solutions :
Conant and Clifford

Analytical Method for Hexamethylenetetramine :
Finck and May

Analysis of Superpalite for Chlorine — Problem A1-6 :
Clifford

Analysis of Markleed Green Ash (Barium Manganate) :
Parsons and Chisholm

Analytical Method for BaMno, Fusions : Parsons and Chisholm

Analysis of Anhydrous Hydrofluoric acid : Rosenthal

Analysis of A-4 for G-25 : Roberts

Alcoholic Sulphite Method of Analysis of G-25 : Roberts

Method for the Analysis of Double Fluorides of Lead and

Sodium : Brinton and Hammond
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Brinton and Roberts

Procedure for Analysis of N,O, : Rosenthal

Analysis of N,O4 for HNO3; Content : Smyth and Rosenthal

Method of Analysis for Spent Hoolamite : Bray and Krivian
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82. A New Method for the Determination of G-34 in the presence
of G-52 : Brinton and Schrock
83. Examination of Samples of Thio Carbanilid — Problem 004-31 :
Adams and Graebe
84. The Determination of Nitrogen in Nitronaphthalenes :
Brinton, Crockett, and Merkel
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from the Solution : Clifford
86. Application of Winkleman’s Sodium Peroxide — Phenodi-
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in the presence of Phosgene and Free Chlorine :
Brinton and Crockett
87. The Determination of Carbon Tetrachloride in Air Mixtures :
Brinton and Hammond

DR 4: Protective Clothing (Reports 88-102), Arthur B. Lamb [masks]
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Hill and Members of Protective Clothing Unit
89. Choice of Fabrics for the Gas Mask : Johnson
90. Report on Oils for French Masks : Patrick
91. Evaporation of Water through Impregnated Clothes Treated
for G-34 Protection : Wilson, Fuller, & Crocker
92. Progress Report on Protective Underclothing : Hill
93. Report of Progress on Protective Underclothing against G-34
Vapor : Hill, Crocker, Cheronis, Noble, Witteveen,
& Grabowski
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against G-34 : Wilson
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Vapor : Hill and Members of the Protective Clothing Unit
99. Choice of Fabrics for the Gas Mask. Appendix Supplementary
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100. Removal of G-34 from Clothing by Accelerated Hydrolysis :
Wilson, Schur, Thatcher, and Aronson
101. Data on Emulsoid Fighting Suit : Hill
102. Report on Factory Made Samples of the Emulsoid Overall
Fighting Suit : Hill & Members of the Protective Clothing Unit

DR 7: Special Absorbents (Reports 115-120), Arthur B. Lamb

115. Silicic Acid Gel as an Absorbent for Gases : Patrick

116. Report on Future Possible Chemical Absorbents : Wilson

117. Second Progress Report on Possible Future Chemical
Absorbents : Wilson
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120.

Davis and McGavack
Method of Testing Absorbents against SO, :
Wilson and Neifert

DR 8: Efficiency of Absorbents (Reports 121-135), Arthur B. Lamb
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135.

Efficiency of Various Absorbents against Hydrofluoric acid:
Parsons & Fuller
Investigation of Efficiency of Various Absorbents against
G-178 : Fuller
Absorption of AsF; by Present Canister Materials :
Wilson, Fuller, & Waterhouse
Efficiency of Present and Future Canister Materials against
BrCN : Wilson, Fuller & Waterhouse
Report on G-178 Absorbents : Wilson and Fuller
Efficiency of Present and Future Canister Materials against
Methyl Dichlor Arsine : Wilson and Yant
Efficiency of the Present and Future Canister Materials against
G235 : Wilson, Yant and Notestein
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G-34 : Wilson & Yant
Efficiency of Present and Future Canister Materials against
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Efficiency of the Present and Future Canister Materials against
L-1 : Wilson & Yant
G-178 Efficiency on Various Charcoals and Whetlerite :
Wilson
Effect of Depth of Layer upon Efficiency of Different
Absorbents against Standard Testing Gases :
Wilson, Wolfe, and Chisholm
The Effect of Mesh and Depth of Layer of Absorbent on G-52
Efficiency. Preliminary Report : Wilson, Wolfe, & Atkinson
Qualitative Indicators for Cyanogen Chloride, Superpalite, and
Phosgene : Wilson and Siegel
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Maximum Efficiency : Wilson, Rosengren, & Chisholm
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136
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Preliminary Toxicity Test on Arsine : Lewis

Second Preliminary Report on the Absorption of Gas G-7 :
Lewis

Third Preliminary Report on Gas G-7 : Stewart, Scalione and
Merrill

Fourth Report on the Gas G-7 Experimental Work :
Scalione and Merrill

Fifth Report on the Gas G-7 Experimental Work : Scalione and
Merrill
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Report on CuO and CuO + AgNO Tested as an Absorbent for

Cl, Gas : Scalione and Merrill
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144. Report NO-II on Dissolving and Stabilizing G-7 : Scalione

and Merrill 52
145. Report on the Practicability of Producing G-7 and the
Compounds of G-7 on a Commercial Basis : Kraus 56

DR 10: Charcoal, Part | (Reports 146-164)

146. Substitutes for the Coconut as Raw Material for Charcoal 1
147. Report on Charcoal for Dr. Lamb 5
148. Second Report on Raw Materials for Charcoal 11
149. An investigation showing the Rate at which Chloropicrin is
driven from Charcoal by Sulfur Dioxide Charged Air 13
150. The Distribution of Absorbed Gases in the Absorption Tubes
when Charcoal is tested for Absorption Power 15
151. Air Separation of Activated Charcoal : Rollason 18
152. The Velocity of Gases necessary to cause Channeling and Gas
Pockets in a Vertical Tube of Charcoal 21
153. Additional Heat Treatment of Steam Treated Charcoal 24
154. The Coconut Industry of Tropical America 25A
155. The Production of Coconut Qil and Copra in the Philippine
Islands 25E
156. The Coconut Industry of the Philippine Islands 26
157. A Report on the possibilities of distilling Coconut Hulls for
Charcoal in the Philippine Islands : Rollason 29
158. A Report on progress of Whetlerite “A” including Canister Test
Results : Wilson 33
159. The Adsorption of G-25 by Prepared Charcoals : Helm and
Patrick 37
160. A Study of the Water Content of Plain and Impregnated
Charcoals at Equilibrium with Air of different Humidities :
Baumgardner 48A
161. The Heat of Adsorption of Vapors by Charcoal : A. Sprague
Coolidge 49
162. Preliminary Report on Balmerite : McNeil and Balmer 66A
163. Method of Obtaining a Uniform Sample of Charcoal or
Granules : Wilson and Wolfe 67
164. Summary of the Work on the Impregnation of Charcoals :
Whetzel and Ross 74
DR 10: Charcoal, Part Il (Reports 165-179), Arthur B. Lamb
165. The Utilization of Coconut Fines as an Absorbent :
N.K. Chaney 91
166. The Effect of Humidity on the Absorption of G-52 by Charcoal
Whetlerite : Wilson, Wolfe and Chisholm 94
167. Validity of the Keyes’ Equation for the Absorption of Gases
by Charcoal and Rubber : Wilson 106

168. Notes on Standard G-25 Test for Charcoal : Wilson and Kelley 125
169. Suggested Equipment for Whetlerite Plant :
McNeil, Balmert and Brown 130
170. General Production of Carbon for Absorption of Chlorine
1.000 : Moore 135
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171. Adsorption of Air on Charcoal : T.E. Doubt 146
172. Report on visit to the Plant of the Mitchell Lime Co., Mitchell,
Indiana : Johnston 148

173. Velocity of Adsorption of G-25 by A-4 : Lamb and Finkelstein 151
174. Effect of Time of Heating at 400°C, in Closed Crucible upon
Activity of Rankinite “A” : (Research) M. Pipkin, (Report)

L.C. Lamb 156

175. Activation of special Copper Carbonate by different methods
of treatment 160

176. Technical Report of Research Laboratory, Research Division,
C.W.S,, National Carbon Co., Cleveland, Ohio 170

177. Effect of N, H,, CO,, SO,, O,, O3 and Air on the G-7, G-25,
and G-52 activity of Dorsite : Johnston and O’Callaghan 173

178. The Effect of Presence of Sodium Chloride in Dorsite on its
use for manufacture of Rankinite “A” : (Research) — Pvt. P.

Learoyd, (Report) — Pvt. L.C. Lamb 177
179. The Construction and Operation of Dorsite Furnaces :
J.R. Silver, Jr. 180

DR 11: General Reports on Charcoal (Reports 180-197), N.K. Chaney

180. Construction Details and Operating Notes on Electric Furnace

for Charcoal Treatment : Chillas 1
181. First Report Process of Treating Charcoal for Absorption
Purposes : National Carbon Co. 7
182. Second General Report on Absorptive Charcoal for Gases :
Chaney 12
183. Third General Report upon Absorptive Charcoal for Gases :
Chaney 19
184. Fourth Report on Absorptive Charcoal for Gases : Chaney 29
185. Fifth General Report on Absorptive Charcoals. Testing :
Chaney 48
186. Sixth General Report upon Absorptive Charcoals for Gases :
Chaney 61
187. Seventh General Report upon Absorptive Charcoal for Gases :
Chaney 81
188. Eighth General Report upon Absorptive Charcoal for Gases :
Chaney 95
189. Ninth General Report on Absorptive Charcoal for Gases :
Chaney 103
190. Ninth General Report — Part 11 116

191. Tenth General Report. A study of the relation between the real
and apparent densities of Charcoal and its absorptive power

for Gases : Chaney & Appmann 119
192. Eleventh General Report on Absorptive Charcoals for Gases :
Chaney 138
193. Twelfth General Report. Characteristics of G-25, and Water
Adsorption in Charcoal : Chaney 148
194. Thirteenth General Report on Absorptive Charcoals for Gases :
Chaney & Wilson 154

195. Fourteenth General Report. Relation between “Break Point” and

“Saturation Point” and General Theory of the Absorption of
Gases by Carbon : Chaney 171
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196.

197.

Fifteenth Report. German Charcoal. Its properties and possible
methods of preparation : Chaney, Wilson, and Few

Sixteenth General Report. Relation of Gas Treating to the
Activation of Charcoal : Chaney

DR 12: Cloud Gases (Reports 197-203), Arthur B. Lamb

197.
198.

199.
200.

201.
202.
203.

First General Report on Cloud Gases : Chaney

Second General Report on Gas Cloud Work. Gas Cloud
Generator and Apparatus for determining a “Break Point”
with G-76 Tests : Ward & Bosman

Third Report upon Cloud Gases : Chaney & Bosman

Fourth Report on Cloud Gases. Generation and Analysis of
G-76 by Electrical Methods : Chaney & Bosman

Fifth General Report on Cloud Gases. Part | : Ball & McGrath
Fifth General Report on Cloud Gases. Part Il : Chaney
Sixth General Report on Cloud Gases. Mechanics of Smoke
Filtration : Ball, McGrath, Holton, Lukens, and Chaney

DR 13: Protective Ointments (Reports 204-211), Arthur B. Lamb [decon]

204.
205.

206.
207.
208.
2009.
210.
211.
DR 14: Mustard Gas, Part | (Reports 212-232), Arthur B. Lamb [detectors]

212.

213.
214.
215.
216.
217.

218.

Progress Report on the Destruction of G-34: Wilson and Fuller

Progress Report on Protective Ointments against G-34:
Wilson and Fuller

Results of Tests with Ointments for Protection against G-34:
Wilson and Fuller

Third Progress Report on Protective Ointment:
Wilson and Fuller

Conference on Protective Ointments held in Colonel Lamb’s

Office, Oct. 16",

Conference on Protective Ointments for Mustard Gas July 16,

1918

General Report on Protective Ointments against G-34

Report of Committee on Ointment #66

Preliminary Report on Apparatus for Testing Sensitivity of

Various Organisms to Small Amounts of Poisonous Gases :
Wilson

A New Method for the Quantitative Determination of G-34 in

Air: Wilson, Fuller, and Smith

First Report on the Detection of Toxic Gases by Animal

Organisms: Parker and Bray

Report on the Detection of Certain Gases by Means of

Organisms (Animal): Parker and Bray

Outline of Proposed Large Scale Field Experiments on

Persistency of G-34: Carleton
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Fuller and Waterhouse
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219. Progress Report on the Hydrolysis of G-34 (Especially by the

Use of Turkey Red Oil) : Wilson, Fuller, and Schur 38
220. Fall in concentration of G-34 in air over sprayed areas 44A
221. Stability of Bleaching Powder Lamp Black Mixtures,
Preliminary Report : Wilson and Parsons 45
222. Report on the Use of Potassium Platinic lodide as indicator
for G-34: Bray 49
223. Report of Field Experiments on persistency of G-34:
Carleton 53
224. Report on casualties caused on Weaver farm : Wilson 65
225. The Copper Flame test for G-34 : Carleton and Nichols 72
226. The Detection of Toxic Gases by Means of Organisms 91
227. Preliminary Report on Extraction of G-34 from Soil:
Carleton and Craig 131A
228. The Detection of Toxic Gases by Means of Organisms (Snails):
Scoville 132
229. Masking Effect of Butyl Mercaptan on Odor of G-34:
Carleton and Wilson 152
230. The Reaction of Silver Perchlorate with G-34 in Non-Aqueous
Solvents: Hill and Crocker 162
231. Aromatic lodide-Dichlorides and lodoso-Compounds as
Reagents for G-34 : Hill, Crocker, and Grabouski 170
232. Chloramines of Sulphonic Acids as Reagents for G-34 :
Hill and Crocker 180

DR 14: Mustard Gas, Part Il (Reports 233-239), Arthur B. Lamb

233. The Perhalogenated Phenols as Reagents for G-34 : Hill,

Crocker, and Grabouski 198
234. Nephelometric Determination of G-34 in Air Samples :
Carleton and Meldrum 231
235. Halogen-Amines of Carboxy-Acids as Reagents for G-34 :
Hill, Crocker, and Grabowski 274
236. Notes upon the Chemical Theory of Ointment Protection
against Mustard Gas by Heavy Metal Soaps: Chisholm 285
237. Field Experiments on Persistency of War Gases : Carleton 315
238. Method of Testing Bleaching Powder Mixture for Safety in
Shipping : Wilson, Ward, and Kendall 382
239. Study of Perchlorate and its Reaction with Mustard Gas 385

DR 15: Soda Lime and Permanganate in General, Part | (Reports 240-259), Arthur B. Lamb

240. Report of Progress on Soda Lime: Wilson 1
241. Report of Progress of Work on Soda Lime at National Carbon
Company, Cleveland, Ohio: Carleton and Wright 5
242. Outline of Soda Lime Work now in Progress : Wilson 7
243. Work on A25 and Allied Problems: Wilson 15
244. Report of Progress on A25 and Allied Problems: Wilson 28
245. Method of Testing Hardness of Soda Lime: McNeil 34
246. The Oxidation of Sodium Manganate with Chlorine: Wilson 36

247. The Effect of the Size of A25B Granules on their Absorption
Efficiencies: Wilson 42
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248. Recovery of A-34 from A-25-B Fines : McNeil and Mason 51
249. Binding Agents for Soda Lime: Whetzel 59
250. Activation of Soda Lime: Wilson 86
251. Report on Recent A-25-B Difficulties at Astoria: Wilson 93
252. Preliminary Report on the Manufacture of Calcium Per-

manganate: Wilson and Parsons 107
253. Precipitation of Sulfates and Carbonates from Mag Mix

Solution: McNeil and Simon 114

254. Effect of Moisture on Chemical Efficiency and Production of
A25B made at Columbia University: McNeil and Freudenheim 118

255. Effect of Moisture on Hardness of A25B: McNeil and Roff 121
256. Loss in Total Existing Power in the Manufacture of A-25-B:
Snyder and McNeil 124
257. Rattler Tests for Absorbent Granules : Whetzel 129
258. Determination of Loss in Oxidizing Power of Permanganate
Impregnated Soda Lime Granules: Wilson and Chisholm 136
259. Determination of Loss of Oxidizing Power in Permanganate
Impregnated Soda Lime Granules: Chisholm 143

DR 15: Soda Lime and Permanganate in General, Part 11 (Reports 260-273), Arthur B. Lamb

260. The Distribution of G-52 between Charcoal and Soda Lime in

Gassed Canisters : Wilson and Baumgardner 148

261. Methods of Analysis and Testing of Raw Materials for A-25-B:
Wilson and Whetzel 159

262. Effect of Autoclaving Soda Lime: Whetzel 170
263. G-43 Results on A-46 Soda Limes: Kuhn and Fuller 173
264. Suggested Modifications of British Procedure for the

Manufacture of Cement Granules (F-77 Type): Wilson 175
265. Best Raw Materials for A-25-B: Wilson and Ross 185
266. The Accuracy of Absorbent Testing: Wilson and Fuller 198
267. Best Composition of A-25-B: Wilson and Ross 210
268. Evaporation of Sodium Permanganate Solution: Wilson 220
269. Report of Progress on Whetlerite “A” Including Canister Test

Results : Wilson 231
270. A Report on the Consistency of the Wet Mix in the Manufacture

of A-25-B at Astoria: McNeil and Balmert 234
271. Comparison of British F-77 Granules and Average American

A-25-B: Wilson 240
272. Motor Truck Hardness Test of A-25-B: Wilson and Parsons 246

273. Report on the Effect of Moisture Content on the Chemical
Efficiency and Physical Properties of A-25-B:
Brown & McNeil 264

DR 15: Soda Lime and Permanganate in General, Part 111 (Reports 274-283), Arthur B. Lamb

274. Experimental Work on the Manufacture of Calcium (and

Barium) Permanganate: Wilson, Parsons and Chisholm 274
275. Preparation of Ferric Hydroxide Soda Limes: Whetzel 326
276. Program for Future Work on Special Absorbents 332

277. Outline of Recommended Method for Testing Formula #3 Soda
Limes for Hardness or Resistance to Abrasion : Wilson 336
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278. The Ammonia Reduction Method for the Determination of
Permanganates in the presence of other Oxidizing Agents and

Chlorides: Wilson and Chisholm 338
279. Preliminary Note on the Preparation of Collodiom Dialyzers of

Graded Permeability 346
280. Method of Preparation of Ferric Hydroxide Gel Absorbents:

Wilson and Ross 370

281. Method of Testing Hardness of Soda Lime at Columbia

University: McNeil 417
282. Informal Summary of Early History of Soda Lime Develop-

ment: Wilson 420
283. Relation of Abrasion Loss to Compressive Strength of

Absorbent Material: Whetzel 437

DR 16: Smokes, Part | (Reports 284-311)[filters]

284. A Comparison of the Principal Smoke Box Mixtures of the

Berger Type: Wilson & Reyerson 1
285. British Type S Modified Smoke Box: Reyerson 8
286. Tabulated Results of Smoke Absorption Tests on Various
Fabrics: Wilson, Pratt, and Smyth 9
287. Partial Report on Smoke Absorption Tests on Experimental
Papers from Bureau of Standards: Wilson & Pratt 14
288. Smoke Absorption Tests on Sulfite Pulp Paper. Samples sub-
mitted by the Forest Products Laboratory: Wilson & Pratt 17
289. Note of Efficiency of Creped Cellulose against Solid Smokes:
Wilson 20
290. Plugging Tests on Berberry Cloth & Possible Substitutes:
Wilson 21
291. Method of Testing Smoke Absorbing Fabrics, Papers, etc.,
Especially for G-76 Protection: Wilson & Pratt 25
292. Smoke Tests on Papers: Wilson & Pratt 33
293. Smoke Tests on Sulfite Pulp Paper: Wilson & Pratt 36
294. Comparative Tests on Samples of Cotton Pads Submitted by
Lieut. Blake and the Standard Cotton Pads: Wilson & Pratt 39
295. Smoke Tests on Various Skins: Wilson & Pratt 42
296. Complete Report of Recent Smoke Tests on Felts:
Wilson & Pratt 46
297. Smoke Tests on Experimental Felts Submitted by Major
Woodruff: Wilson & Pratt 56
298. Machine Method of Testing Smoke Filters against Solid G-76:
Wilson & Smyth 60
299. Smoke Tests on Crepe Papers Submitted by Capt. Rose:
Wilson & Pratt 67
300. Survey of Possible Methods of Smoke Removal: Wilson 74
301. 4" Report on Smoke Tests on Wood Fiber Pulp and Paper Pulp
Papers Prepared by the Forest Products Laboratory:
Wilson & Pratt 84
302. Smoke Tests on Crepe Papers Submitted by Capt. Rose of the
Gas Defense Service: Wilson & Pratt 89
303. Samples of Spruce Cellulose Cotton Submitted by Mr. B.B.
Fogler: Wilson & Pratt 98

304. Smoke Tests on Felts Submitted by Mechanical Research &
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Development Section, Army Defense Problem: Wilson & Pratt 102
305. Smoke Tests on Felts Submitted by Mechanical Research &

Development Section: Wilson & Hixon 104
306. Smoke Tests on Papers Submitted by Capt. Charles Almy, Jr.,

Long Island Laboratories. From the American Vulcanized

Fiber Company: Wilson & McKellog 106
307. Experiments on the Use of Radioactive Materials in Smoke

Precipitation: Wendt 108
308. Sample Tests on Papers Submitted by A.D. Little, Inc., F.S.

Pratt, and F.S. Bolton 112
309. A Quantitative Chemical Method for Ammonium Chloride

Smoke Testing Machine: Wilson, Pratt, & Hixon 116

310. Some Suggestions Regarding the Production of Toxic Smokes
from Substances which are ordinarily incapable of producing

Them: Hirschfelder 131
311. Mechanics of Smoke Filtration: Ball, McGrath, Chaney, &
Holton 136

DR 16: Smokes, Part Il (Reports 312-325)

312. Revised Method for Flange Testing of Filters against NH,ClI

Smoke: Wilson & Pratt 171
313. Principles and Practice of Smoke Production:
Wilson & Woodward 201
314. Principles and Practice of Smoke Production:
Wilson & Woodward 225A
315. Second Note on Absorption of Solid G-76: Wilson 226
316. Gas Absorption Tests with G-76: Wilson, Fuller, & Miller 228
317. Smoke Tests on Crepe Papers prepared by Scott Paper Company:
Wilson, Pratt, & Rommel 231
318. Smoke Tests on Crepe Papers Submitted by Capt. Rose of the
Gas Defense Service: Wilson & Pratt 247
319. Crepe Paper from Kimberly Clark Co.: Wilson & Pratt 255
320. Proposed Method of Testing Crepe Paper for Gas Defense Type
of Internal Wrapped Filter: Wilson 257
321. Effect of Electrical Smoke Precipitators on Efficiency of
Absorbents: Wilson & Parsons 268
322. Effect of Bubbling Dry and Humidified Air through Liquid
D.A.: Wilson, Pratt, & Bolton 271
323. Utilization of Coconut Fines as an Absorbent: Wilson 280
324. Recommended Formulae of Soda Lime for Industrial Gas
Masks: Wilson 283
325. Electrical Precipitation of Toxic Smokes by Individual Units:
Wendt 290

DR 17: Electrolytic Production of Permanganates, Part | (Reports 326-341), Arthur B. Lamb

326. Electrolytic Production of Permanganates: Lovelace and

Assistants 1
327. Electrolytic Production of Permanganates: Lovelace and
Assistants 11

328. Sodium Permanganate Work at John Hopkins University :
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Lovelace 17
329. Electrolytic Production of Permanganates: Lovelace, Lanning
and Judefind 19
330. Electrolytic Production of Permanganates: Lovelace, Lanning
and Judefind 23
331. Electrolytic Production of Sodium Permanganate from com-
mercial Ferromanganese: Wilson and Horsch 25
332. Electrolytic Production of Permanganate: Lovelace, Lanning
and Judefind 40
333. Report of Experiments for the Manufacture of Ferromanganese
Anodes 42

334. Electrolytic Production of Sodium Permanganate. Preliminary
Report on Design of Plant for practical Operation including

Cost: Wilson and Horsch 45

335. Electrolytic Production of Sodium Permanganate: Horsch 58
336. Electrolytic Production of NaMnO4 Composition of Anolyte:

Wilson, Horsch and Youtz 60

337. Electrolytic Production of Ammonium Permanganate and a
Tentative General Method for other Permanganates: Lovelace

and Lanning 74
338. Electrolytic Preparation of Manganese Dioxide for Catalytic
Purposes : Lovelace, Chapman and Saeza 76
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Horsch and Youtz 81

340. Electrolytic Production of Sodium Permanganate — Effect of
Current Density on Current Efficiency, Voltage, and Energy

Consumption: Wilson, Horsch and Dudley 97
341. Electrolytic Production of Sodium Permanganate: Informal
Report on “Type F” Cell: Horsch 113

DR 17: Electrolytic Production of Permanganates, Part Il (Reports 342-344), Arthur B. Lamb

342. Design of Half-Ton Plant for the Electrolytic Production of
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Horsch 118
343. An Electrolytic Process for the Production of Sodium Per-
manganate from Ferromanganese: Wilson and Horsch 191
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manganese: Wilson and Horsch 273

DR 18: Carbon Monoxide, Part I, Pt 1 (Reports 345-369)

345. The Preparation and use of Palladium to remove Carbon

Monoxide from Air: Stewart 1
346. Absorption of Carbon Monoxide by Blood Corpuscles: Muller 7
347. Absorption Tests on G-31: Wild 11
348. The Solubility of G-31: Welch 15

349. Preliminary Report on Absorption of CO by CuO, CuO +
AgNO3, and CuO + a small Percentage of PD: Scalione and
Merrill 19
350. An Improved Absorbent for G-31: Lamb 21
351. Absorbent for G-31: Frazer and Rogers 23
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352. Second Report on Absorption of CO with letter of Transmittal:

Scalione 24
353. Calorimetric Determination of Carbon Monoxide: Larson 31
354. Report on Carbon Monoxide Canister No. 1: Lamb 40
355. Carbon Monoxide Absorbent: Frazer 48
356. Distribution of lodine and of Sulfur Trioxide in the War Mixture

above Hoolamite after a Canister Run No. 1: Craig 54

357. Investigation of Suitable Absorbents for lodine Vapor:

Kenney and Krivian 61
358. Preliminary Report on Corrosion of Metals by Hoolamite:

Bray and Scalione 70
359. Third Preliminary Report on Oxidation of G-31:

Frazer, Rogers, Piggot, Jennings, and Bahlke 73
360. Thermal Capacity of Cooling Box from C.W.A. #1Canister:

Kenney and Coldard 79
361. Progress Report on Oxidation of CO by Metallic Oxides:

Scalione and Merrill 82
362. Progress Report No. 2 on Oxidation of CO by Metallic Oxides:

Bray, Scalione, and Merrill 83
363. Progress Report on the Catalytic Oxidation of G-31:

Frazer, Rogers, Piggot, Jennings, and Bahlke 91
364. Distribution of lodic Anhydride in Spent Hoolamite in Canisters:

Bray and Krivian 99
365. The Corrosion of Metals by Hoolamite: Hoover 123
366. Preliminary Report on the Use of Palladium Chloride as a

Detector for G-31: Van Name and Schumb 136

367. Investigation CMA-1 G-31 Absorbent Air Cooling Experiments:

Kenney, Roberts, and Sebastian 139
368. Oxidation of CO by Metallic Oxides, Progress Report No. 3:

Scalione and Merrill 145
369. Progress Report on the Oxidation of G-31: Frazer 163

DR 18: Carbon Monoxide, Part I, Pt 1 (Reports 389-398)

389. Report on Preliminary Mode 1 of H-C G-31 Alarm: Coolidge
390. Pressure Drop in Canisters
391. Calcium Chloride: Merrill
392. Report on Calcium Chloride: Van Name
393. Supplementary Notes on HL (Canisters):
394. Progress Report on Apparatus, Analytical Methods and
Procedure for Tube Tests on Carbon Monoxide: I and I1:
Kenney, Dougherty, Jayson, Larson, and White 23
395. Report on the Influence of the Method of Drying on the
Composition and Properties of HC Mixtures: Van Name and

e R N
w o

Geldard 59
396. The Testing of Calcium Chloride Dryers for use in Canisters:
Van Name, Jayson and Akin 79

397. Notes on Humidity Detection and Measurement. Hair Hygro-
meter. Dew Point Method. Color Indicators: Van Name,
Schumb, Jayson and Scalione 99
398. The Oxidation of Carbon Monoxide by Ozone in the Presence
of a Catalytic Agent: Anderegg 116
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DR 19: Miscellaneous Reports (Reports 413-438), Arthur B. Lamb

413.
414,
415.

416.
417.

418.

4109.

420.

421.

422.

423.

424,

425.

426.

427.

428.

429.

430.

431.

432.

433.

434,
435.

436.
437.

438.

Report on the Passivity of Metals: Horsch

Air Space in Canisters: Lamb and Kenney

Notes and Observation on the Exposure on Persons to G-25,

G-52 and G-43 in connection with Laboratory Test Work: King

Report on the Action of Certain Substances on Yarns: Hall

Table showing Relative Value of Different Metals and Alloys

in Resisting various corrosive Liquids

Results to Tests showing Action of Corrosive Liquids on Metals

(Trichloromethyl Chloroformate)

Results of Tests showing Action of Corrosive Liquids on Metals

(Stannic Chloride)

Results of Tests showing Action of Corrosive Liquids on Metals

(Ethyl lodoacetate)

Results of Tests showing Action of Corrosive Liquids on Metals

(Per Chlor Methyl Mercaptan)

Results of Tests showing Action of Corrosive Liquids on Metals

(Benzyl Chloride)

Results showing Action of Corrosive Liquids and Vapors on

Metals (Chloropicrin)

Results of Tests showing Action of Corrosive Liquids on Metals

(Chloropicrin)

Results of Tests showing Action of Corrosive Liquids on Metals

(Xylyl Bromide)

Report on Metal Vacuum Bottles as Liquid Air Containers:
Kraus and Stockbarger

Conversion Factors and Physical Constants for the most common

Toxic Gases: Lamb and Wilson

Report on Effect of Rate of Flow on Pressure Drop: Pratt and
Hixton

New Methods of Temperature Control for Absorbent Testing

Boards: Wilson and Neifert

Report on Gasket Material for Nozzels of Mobile Gas Sets:
Parsons

An Investigation of the Chlorine Present in Phosgene:
Wilson, Silver and Calvin

Preliminary Report on the Preparation and Purification of

Methane: McKelvey and Bowers

Report 1 on the Preparation of CazAs, from CaC,, CaO and

As,03: Scalione and Merrill

The Calibration and Care of Small Flowmeters: Etter

Notes on Improved Gutzeit Apparatus for the Analysis of G-76:
Boughton

Mask Ventilation: Carleton

Report on the VVaporization of Chloropicrin in the Presence of

Stannic Chloride, Silicon Tetrachloride and Titanium Tetra-

chloride: Winninghoff and Lucasse

Report No. 1 on the Solubility of G-7 in Turpentine: Scalione
and Merrill
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51

54
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67

71

78

91
95

98

101

104

117
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GAS MASK RESEARCH SECTION (GMR) :
GMR 1:Reports 1-25, A.C. Fieldner, to Oct 1, 1917

1. Relation of Humidity to Efficiency of Canister. July 27, 1917.

Fieldner and Gauger. 1
2. Method of Testing Efficiency of Canisters and Gas Masks for

Chlorine, Phosgene, Hydrocyanic Acid, and Chloropicrin. Aug

28, 1917. Fieldner and Teague. 3
3. Report of Canister Tests against Chloroacetone. Sept 13, 1917.
Fieldner. 19
4. Gas Chamber Permeability Test using Sachrymatory Gases.
Aug 25, 1917. Teague. 21

5. Supplementary Report of Gas Chamber and U.S. Army Canister
(First Lot). Tests with Benzyl and Xylyl Bromides. Sept 18, 1917.

Fieldner. 26
6. Report of Canister Tests against Di-Methyl-Sulfate. Sept 18,
1917. Fieldner. 29
7. A Quantitative Method for Chloropicrin Estimation by Means of
Decomposition in “The Electric Furnace”. Watkins and Perrott. 32
8. Report of Canister Tests against Stannic Chloride. Aug 25, 1917.
Fieldner. 35

9. Summary Report of Efficiency Tests of One Hundred Fifty
Canisters representing the First Lot of Twenty Thousand

Respirators. Sept, 1917. Fieldner. 38

10. Report of Age Tests on Regular U.S. Army Canisters (First Lot).
Sept 17, 1917. Fieldner. 40

11. Report of Canister Tests against Xylyl Bromide. Sept 13, 1917.

Fieldner. 43

12. Report of Work Done on Gas Mask Investigation. July 16, 1917.
Fieldner. 45
13. Result of Tests on Men with G-172. Aug 11, 1917. Teague 51

14. Method of Testing Efficiency of Absorbents for Chlorine,
Phosgene, Hydrocyanic Acid, Chloropicrin, Xylyl Bromide, and

Benzyl Bromide. Aug 28, 1917. Fieldner. 54
15. Accelerated Method of Testing Absorbents for Phosgene.

Sept 20, 1917. Fieldner and Harper. 80
16. Accelerated Method of Testing Absorbents for Chloropicrin.

Aug 28, 1917. Oberfell and Shinkle. 83
17. Influence of Humidity on the Absorption of Various Gases from

Air by Charcoal. Sept 6, 1917. Fieldner. 86
18. Methods for Testing the Efficiencies of Absorbents against Xylyl

and Benzyl Bromides. Sept 8, 1917. Perrott 91
19. Method of Sampling Charcoal. Sept 8, 1917. Fieldner. 95
20. Tests on Charcoal with Phosgene. Comparison of 5 and 10 cm

Layers. Sept 20, 1917. Fieldner. 99
21. Testing Charcoal with P.S. Comparison of 5 and 10 cm Layers.

Sept 20, 1917. Fieldner and Oberfell. 101
22. Report of Absorption Tests on Vegetable Ivory Charcoal and

Coconut Charcoal. Aug 1917. Fieldner. 103
23. Preliminary Permeability Experiments on Mask Fabrics with

Xylyl Bromide. Sept 17, 1917. Fieldner and Perrott. 108

24. Report of Permeability Tests on Samples of DuPont Fabrikoid
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25.

GMR 2:

26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

GMR 2:

41.

42.

43.

with Xylyl Bromide and Chloroacetone. Sept 17, 1917. Teague.
Summary Report of Gas Chamber and Permeability Tests of
American and British Gas Masks with Xylyl and Benzyl
Bromide. Aug 25, 1917. Fieldner.

Reports 26-40, Part I, A.C. Fieldner, Oct 1917

Apparatus Type “B” for Testing Efficiency of Canisters for
Chloropicrin. Oct 19, 1917. Teague.

Method for Testing Efficiency of Canisters for Monochloro-
acetone. Oct 24, 1917. Teague and Hood.

Calibration of Flowmeters. Oct 25, 1917. Teague.

Method of Testing Efficiency of Canisters with Benzyl and Xylyl
Bromides. Oct 23, 1917. Teague and Benton.

Report on Carbon Monoxide Tests made on Dr. G.C.W. Frazer’s
absorbent. Oct 24, 1917. Teague.

Routine Man Tests and Standard Canisters. Oct 24, 1917.
Lawrence.

Man Test Data. Investigation Br-1 Canister and Air Resistance.

Tests of Filtering Material for Stannic Chloride. Oct 27, 1917.
Lawrence and Runals.

Man Tests Data. Investigations Br-1. Canister Filling and Air

Resistance. Oct 25, 1917. Lawrence and Runals.

Man Tests Data. Investigations Br-1. Canister Filling and Air

Resistance. Oct 27, 1917. Lawrence.

Preliminary Report of Absorption Tests of Charcoal and Soda-

Lime Permanganate against Arsine. Oct 4, 1917. Fieldner.

Report of Absorption Tests on Soda-Lime from Chemical

Research Division, against Xylyl Bromide. Oct 8, 1917.
Fieldner.

The Influence of Humidity on the Absorption of Chloropicrin

from Air by Charcoal. Oct 22, 1917. Fieldner and Outcault.

Method of Testing the Efficiency of Absorbents against Arsine.

Oct 28, 1917. Pease.

Effect of Heating Hudson Charcoal on Absorption of Chloropicrin

and Phosgene. Oct 27, 1917. Fieldner and Outcault.

Report of Absorption Tests for the period from August 3 to Oct 5,

1917. Fieldner.

Report of Absorption Test Section, Oct 1% to 15", 1917. Oct 15,

1917.

Reports 41-57a, Part I, A.C. Fieldner, Oct 1917

Absorption Tests with the Standard Phosgene Method at 10,000
p.p.m., Oct 10, 1917. Collette.

A Comparison of the Absorption Capacity of Charcoal for G-25,
G-52, and G-43. Oct 22, 1917. Allison and Abrams.

Summary of Absorption Tests of Charcoal and Soda-Lime Per-

manganate; and Permeability of Gas Mask Fabrics, Oct 16"

to 31%, 1917, inclusive. Oct 29, 1917. Oberfell.

114

117

13

Report Lost

15
29
38

48

51
53
59
63
65

78

81

85

92
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44, Test for Leaks around Eyepiece of Mask. Oct 27, 1917. Oberfell. 96
45, Report of Absorption Tests on Soda-Lime Samples Accelerated

Method. Oct 23, 1917. Oberfell and Spofford. 98
46. Results of Permeability Tests on Fabrics for Gas Masks. Oct 15,

1917. Perrott. 103
47. Results of Permeability Tests on Fabrics for Gas Masks. Oct 26,

1917. Perrott. 106
48. Standard Physiological Tests on Permeability of Fabrics. Oct 26,

1917. Perrott. 108
49. Permeability Test Report. Oct 22, 1917. Oberfell. 114
50. Effect of Repeated Short Exposures on Permeability of Mask

Fabrics. Oct 22, 1917. Perrott. 121
51. Resumé of Vacuum Treatment, Experiments for Revivifying

Mask Fabrics. Oct 29, 1917. Perrott. 123
52. Standard Physiological Test for Permeability of Mask Fabrics.

Oct 18, 1917. Perrott. 125
53. Result of Permeability Tests of Ginsburg Fabrics with Xylyl

Bromide and Chloropicrin. Not dated. Perrott. 133
54. Standard Chemical Test for Permeability of Mask Fabrics. Oct

29, 1917. Fieldner and Perrott. 136
55. Summary of Bi-Monthly Report, September 16-30, 1917. Oct 1,

1917. Fieldner. 140
56. Chemical Report of First Lot of U.S. Army Masks sent to France.

Oct 1, 1917. Fieldner. 147
57. Report of Progress on Gas Mask Examination Division, October

1%t0 15™, 1917, inclusive. Oct 15, 1917. Fieldner. 169
57a. Report of Progress on Gas Mask Examination Division, October

16" to 31%, 1917, inclusive. Oct 31, 1917. Fieldner. 174

GMR 3: Reports 58-116, A.C. Fieldner, Nov 1917

58. Specification and Calibration of Flow Meter. Nov 7, 1917.
Teague and Hood.
59. Report on Channel Tests. Nov 9, 1917. Teague. 7
60. Partial Report on Filtering Materials to be used in Canisters as
Protection against S-25 and Similar Substances. Nov 7, 1917.

[y

Teague. 10
61. The Determination of G-4 Vapor in Air Mixture. Nov 26, 1917.
Yoe. 16
62. Report on the Comparison of Hudson and Astoria A-4 from
Canister Machine Tests against G-25. Nov 16, 1917. Teague. 21
63. Apparatus Type “B” for Testing Efficiency of Canisters against
HCN. Nov 11, 1917. Teague and Pease. 24
64. Method of Testing Efficiency of Canisters with G-49. Nov 24,
1917. Teague and Hood. 27
65. Resumé of Canister Tests. Nov 25, 1917. Teague. 31
66. Calibration of Men for Breathing Rate, Number of Inhalations
per minute. Nov 28, 1917. Benton. 33
67. Method of Testing Efficiency of Canister against G-31. Nov 30,
1917. Teague and Williams. 44
68. Corrections Bringing the Method of Testing Canisters against
Chlorine up to date. Nov 22, 1917. Teague. 47

69. Corrections Bringing the Method of Testing Canisters against
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70.

71.

72.

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Chloropicrin to date. Nov 22, 1917. Teague.
Corrections Bringing Method of Testing Canisters against
Phosgene up to date. Nov 22, 1917. Teague.
Man Test Data Investigation Br-1 Canister Filtering and Air
Resistance. Test of Filtering Materials against S-25. Nov 5, 1917.
Lawrence and Runals.
Method of Making Resistance Tests and Man Tests of Box
Respirators against S-25. Nov 8, 1917. Fieldner.
Chemical Control of Man Tests G-25 Supplementary Report No.
2 (a). Nov 8, 1917. Lawrence and Henley.
Man Test with G-25, Efficiency of Several Charcoals as
Components of Canister Filling. Nov 10, 1917. Fieldner
and Lawrence
Description of Gas Chamber used for Man Tests. Supplementary
Report No. 1. Nov 10, 1917. Lawrence and Finn.
Chemical Control Man Tests G-28 Supplementary Report No. 2
(b). Nov 10, 1917. Lawrence and Harper.
Chemical Control Man Tests S-25 Supplementary Report No. 2
(c). Nov, 1917. Lawrence and Finn.
Chemical Control Man Tests G-52 Supplementary Report No. 2
(d). Nov 12, 1917. Lawrence and Beattie.
Chemical Control of Man Tests G-16 Supplementary Report No.
2 (e). Nov 24, 1917. Lawrence and Henley.
Man Test with G-28. Channeling Test on U.S.B.R. Nov 17, 1917.
Fieldner and Lawrence.
Man Test with S-25 of Two-Layer Filter Pads. Nov 17, 1917.
Fieldner and Lawrence.
Man Test with S-25.Tests of Filter Pads over Extended Period of
Time. Nov 17, 1917. Fieldner and Lawrence.
Chemical Control Man Test S-4 Supplementary Report No. 2 (f).
Nov 24, 1917. Lawrence and Henley.
Test of Filtering Materials against S-25. Nov 8, 1917.
Lawrence and Runals
Memorandum. Special Man Tests on U.S. Canisters. Nov 16,
1917. Lawrence.
Man Tests with S-25. Tests of 15 Special Canisters from Hero
Manufacturing Co. Nov 22, 1917. Fieldner and Lawrence.
Memorandum. Special Man Tests on Two Canisters sent by Major
Bradley Dewey. Nov 19, 1917. Lawrence.
Man Tests on Navy Gas Masks. Tests with G-16, G-25, and S-4.
Nov 27, 1917. Fieldner and Lawrence.
Man Tests G-25. Test of Horse Mask. Nov 24, 1917.
Lawrence and Runals
Man Test with G-25. Test for leakage around Canister Joints.
Nov 9, 1917. Lawrence and Runals.
Concentration Test with G-25. Nov 3, 1917. Lawrence and
Harper.
Resistance Tests and Man Tests of Box Respirators against S-25.
Nov 10, 1917. Fieldner.
Instructions for Standard Method of Testing Efficiency of
Absorbents. Nov 11, 1917. Fieldner.
Report of Laboratory Absorption Test Section for November 15,
1917. Nov 15, 1917. Oberfell.
Report of Laboratory Absorption Test Section, November 10" to

49

51

53

64

66

69

74

76

79

82

85

88

92

96

100

103

112

114

118

120

124

128

131

133

135

138
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

GMR 4:

25™ 1917. Nov 25, 1917. Oberfell.

Experiments on A-4, S-10 and 10-14 Mesh Materials, Nov 25,
1917. Fieldner.

Experiments on Methods for Obtaining the Apparent Densities of
Absorbents. Nov 25, 1917. Oberfell and Shinkle.

Standard Methods of Testing Efficiency of Absorbents. Nov 25,
1917. Fieldner and Oberfell.

Comparison of lodine and Silver Nitrate Methods for Determining
HCN. Nov 25, 1917. Oberfell and Abrams.

Experiments showing the Effect of Testing A-4 with G-25.
Oberfell.
Experiments on filling Absorption Tubes with Soda-Lime.
Nov 28, 1917. Abrams.
The Effect of Grinding Charcoal during Sampling on the
Efficiency of Absorption of Chloropicrin. Nov 3, 1917.
Oberfell and Shinkle.
A Comparison of the Standard G-25 Apparatus and the
Accelerated G-25 Apparatus. No date. Oberfell and Shinkle.
Analysis of G-25 by Sodium Sulfate Method. Nov 25, 1917.
Oberfell and others.
Absorbent, Hoover, Report on Passing Air through Dr. Hoover’s
Special Absorbent #16. Shinkle.
Comparison of Standard and Accelerated Apparatus using
Astoria Charcoal. Tests with Chloropicrin and Phosgene.
Nov 7, 1917. Oberfell.
Carbon Dioxide, Masks. Carbon Dioxide on Dead Air Space of
Face Piece of Masks. Nov 1, 1918. Oberfell and Nichols
Report of Laboratory Absorption Tests of Canister Filling
Materials and Permeability Tests of Gas Mask Fabrics.
Nov 16, 1917. Oberfell.
Report of Permeability Test Section from November 25" to
November 30", 1917. Perrott.
Physiological Permeability Tests with Xylyl Bromide. Nov 3,
1917. Perrott.
Results of Repeated Tests on Mask Materials exposed to Chloro-
picrin until breakdown. Nov 3, 1917. Perrott.
Standard Chloropicrin Tests for Permeability of Mask Fabrics.
Nov 3, 1917. Fieldner and Perrott.
Results of Standard Chemical Tests Experiments for
Permeability Mask Fabrics. Nov 8, 1917. Perrott.
Rate of Permeation of Mask Materials after Short Exposure and
Subsequent Confinement in Closed Space. Nov 15, 1917.
Perrott and Yablick
Comparison of Results of Physiological and G-25 Chemical
Tests for Permeability of Mask Fabrics. Nov 16, 1917. Perrott
The Choice of Fabrics for the Gas Mask. Nov 1917. John
Johnson
Comparison of Results of Physiological and G-25 Chemical
Tests on Permeability of Mask Fabrics. Nov 16, 1917.
Perrott and others

Reports 117-153, A.C. Fieldner, Dec 1917

144
147
150
154

159

Report lost

163

165
168
173

176

178

180

182
187
192
195
198

201

204
208

211

222
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117.

118.

110.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Report on Canister Tests made against G-4. Dec 10, 1917.
Teague

Method for Testing the Efficiency of Canisters against G-4.

Dec 10, 1917. Yoe and Teague

Partial Report on Canister Tests against G-172. Dec 6, 1917.
Teague

A Method of Regulating the Humidity of Canister Tests. Dec

10, 1917. Teague and Pease

Reg. U.S. Canister Resume’ Report of Canister Tests, November

25" to December 10", 1917. Teague.

Sup. Report on Canister Tests against G-172. Dec 28, 1917.
Teague and Richards.

Summary Report of Efficiency of U.S. Box Respirators, Packed

during Month of November 17™. Dec 15, 1917. Fieldner and
Teague

Report on Investigation of Various Proportions of Absorbents in

Canisters. Dec 13, 1917. Fieldner and Teague

Partial Report of the Examination of Foreign Masks. Dec 17,

1917. Fieldner and Teague.

Reg. U.S. Canisters, Resume’ Report of Canister Tests. December

11, 1917 to December 25, 1917. Fieldner and Teague.

Canister Report of Machine Tests on Different Sized A-25

Granules. Dec 30, 1917. Fieldner and Teague.

Method of Testing the Efficiency of Canisters against Acrolein.

Dec 10, 1917. Teague and Yoe.

Man Tests with Navy Canisters against S-25, G-25 and G-52.

Dec 28, 1917. Lawrence and Others.

Man Tests with S-25. Tests of one Four-Layer Pad. Dec 29,

1917. Lawrence and Others.

Man Tests with S-28. Tests of Filter Pads. Dec 29, 1917.
Lawrence, Harper, and Collette

Description of Gas Chamber used for Man Tests. Supplementary

Report No. 1 (a). Dec 18, 1917. Lawrence and Collette.

Man Tests on Different Proportions of Materials for Canister

Filling. Dec 10, 1917. Fieldner and Lawrence.

Man Tests with G-25 Efficiency of Different Sized Charcoals as

Components of Canister Filling. Dec 10, 1917. Fieldner and
Lawrence.

Man Tests with S-25. Tests of Two 1-Layer Filter Pads and of

One 3-Layer Pad. Dec 3, 1917. Fieldner and Lawrence.

Comparisons of Efficiencies of Foreign and U.S. Canisters.

Dec 20, 1917. Lawrence and Others.

Special Man Tests on U.S. Standard Canisters. Dec 14, 1917.
Lawrence.

Man Tests with Navy-Canisters. Tests against S-4. Dec 1, 1917.
Lawrence

Memorandum, Special Tests on Horse Masks. Dec 11, 1917.
Lawrence.

Memorandum, Special Tests on Horse Masks. Dec 21, 1917.
Lawrence.

Memorandum, Man Tests with S-25. Tests of Filter Pads

composed of Steel Shavings and Glass Wool. Dec 19, 1917.
Lawrence.
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56

60

63

70

74

78

84
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142.

143.

144.

145,

146.

147.

148.

149.

150.

151.

152.

153.

Method of Testing the Efficiency of Absorbents against Arsine.
Dec 8, 1917. Pease.

Report of Laboratory Absorption Test Section for December 10"
to December 25", 1917. Dec 25, 1917. Oberfell.

Report of Laboratory Absorption Test Section for November 25"
to December 10", 1917. Dec 10, 1917. Oberfell.

Permeability Tests against G-25 at Different Concentrations.
Dec 3, 1917. Perrott and Yablick.

Multiple Tube Apparatus for Testing Efficiencies of Absorbents
for Phosgene. Dec 14, 1917. Oberfell.

Report of the Permeability Test Section from December 10" to
December 25", 1917. Dec 30, 1917. Perrott.

Report of Permeability Test Section for November 25" to
December 10", 1917. Dec 15, 1917. Perrott.

Permeability Tests against G-25 at Different Concentrations.
Dec 3, 1917.Perrott and Yablick.

Permeability of Mask Fabrics against Different Gases. Dec 15,
1917. Perrott and Fieldner.

Permeability Tests on Experimental Tissot Type Mask. Dec 6,
1917. Perrott.

Report of the Gas Mask Examination Division, November 16" to
30™, 1917. Dec 11, 1917. Fieldner.

Report of Gas Mask Examination Division, December 1% to 15",
1917. Dec 15, 1917. Fieldner.

GMR 5: Reports 154-207, A.C. Fieldner, Jan 1918

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.
166.

Report on the Daily Filling Efficiencies of Reg. U.S. Cans. during
November. Jan 4, 1918. Teague.
Comparison of Canister Tests on Different Gases. Jan15, 1918.
Teague.
Reg. U.S. Cans. Resume’ Report of Canister Tests, December 25"
to January 11™. Jan 11, 1918. Teague.
Apparatus Type “C” Intermittent for Testing Canisters against
G-25. Jan 25, 1918. Teague and Pierce.
Resume’ Report of Canister Tests, January 10" to 25™. Jan 25,
1918. Teague.
Report on the Daily Filling Efficiencies of Reg. U.S. Cans. from
December 1% to 15", 1917. Jan 15, 1918. Teague.
Report on the Daily Filling Efficiencies and Resistances of Reg.
U.S. Cans. from December 1% to January 10", 1918. Jan 31,
1918. Teague.
Method of Determination of G-37 Vapors in Air Mixtures. Arnold.
Comparison of the Different Sizes of U.S. Canisters. Jan 25,
1918. Fieldner and Teague
Report on the Daily Filling Efficiencies and Resistances of Reg.
U.S. Cans. from January 10" to 25", 1918. Jan 15, 1918.
Teague.
Partial Report of the Examination of Foreign Masks. Jan 30,
1918. Fieldner and Teague.
Leakage Test on Intermittent Valves. Jan 31, 1918. Swift.
Apparatus Type “C” (Intermittent) for Testing Cans. against
Chloropicrin. Jan 25, 1918. Teague and Pierce.
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167.

168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

Method of Testing Cans. against Monochloroacetone. Jan 5,
1918. Teague and Hood.

Special Man Tests on U.S. Standard Canisters. Jan 14, 1918
Lawrence

Impregnations and Testing of Horse Masks and P.H. Helmets.

Jan 30, 1918. Lawrence and Beattie.

Memo. Tests of Horse Masks. Jan 24, 1918. Lawrence.

Memo. Tests of Horse Masks. Jan 23, 1918. Lawrence.

Memorandum Test of Two Horse Masks and One P.H. Helmet.

Jan 22, 1918.

Memorandum, Special Tests on Horse Masks. Jan 15, 1918.
Lawrence.

Memorandum Special Tests on Horse Masks. Jan 11, 1918.
Lawrence.

Memorandum Special Tests on Horse Masks. Jan 4, 1918.
Lawrence.

Man Tests with all Rubber Gas Masks of the Tissot Type.

Permeability and Fit Test. Jan 10, 1918. Lawrence and Others

Report of Man Test. Tests of Special Types of Canisters against

G-52. Jan 30, 1918. Lawrence.

Memorandum Man Tests with Cellulose Filter Pads against S-25.

Jan 22, 1918. Lawrence.

Memorandum of Man Tests. Special Tests of Cotton Wadding

Filter Pads. Jan 30, 1918. Lawrence.

Memorandum Man Tests with S-25 using Canisters of Special

Design. Jan 25, 1918. Lawrence.

Man Tests with G-52. Efficiency of Different Sizes of A-25 as

Components of Canister Fillings. Jan 9, 1918. Lawrence and
Others.

Absorption Resume’. Report of Laboratory Absorption Test

Section for December 25, 1917 to January 10, 1918. Jan 10,
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843. Methods of Analysis for Toxic Gases used by the Gas Mask
Research Section. Fieldner and Teague. 3

844. Effect of Temperature on Absorption of C.G. by Soda Lime and
Comparative Effects on Charcoal and Type H, U.S. Army
Canisters. Katz, Shively and Kitchen. Jan 2, 1919. 16

GMR 17: Index and Table of Contents for Volume | to XVII, compiled by Sgts. Scull, Longfellow,
and Warren

GMR 20: Summary of Achievements 1917-1918, A.C. Fieldner [2 copies]

1. Methods of testing gas mask absorbents. 1
2. Absorption values of various gas mask absorbents. 1
3. Absorbents for CC. 1
4. Methods of testing the efficiency of canisters against various gases. 2
5. Protection afforded by various canisters against toxic gases. 3
6. Protection afforded by foreign canisters against various gases. 3
7. Improvements in the Navy drum. 4
8. Testing of Carbon Dioxide canisters. 7
9. Development of Carbon Monoxide canisters. 8
9a. Development of canister for protection against Ammonia. 10
10. Offensive value of various gas mixtures. 12
11. Effect of temperature on the efficiency of canisters against various

gases. 16
12. Effect of temperature on the absorbing power of various absorbents. 16
13. Effect of humidity and aging on canisters and absorbents. 17
14. Relation of concentration of gas to the life of standard canisters

and absorbents. 19
15. Relation between rate of flow and life of standard canisters. 21



American University Technical Reports

16. Comparison of continuous and intermittent machine tests and man

tests on standard canisters. 22
17. Standard canister filling and design. 25
18. Methods of testing gas mask fabrics and protective clothing. 30
19. Routine permeability tests of mask fabrics and protective clothing. 30
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45. Toxicity of G-103 (Pure) on Dogs: Miller and Hopkins 212
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48. Physiological Tests on Man : Sherwood and Snyder 219
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Satler, Wible & Beaver
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and Kolls

Toxicity of G-349 and G-70 on mice: Kuhn & Todd

Toxicity experiments with Phenyldichloroarsine on Dogs: Miller
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Toxicity of Dichloropropyl sulfide (beta isomer) on dogs: Miller
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Toxicity of G-205 on dogs: Miller & Hopkins
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Physiological tests with G-16 on man: Sherwood and Snyder
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Physiological Testing of Absorbents and Canisters: Gilbert

Method of analysis of G-76: Satler and Wible
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Satler and Wible

Experiments on the decomposition of Arsenic Trifluoride in

moisture: Satler & Wible

Decomposition of Arsenic Trifluoride in air mixtures: Satler and
Wible

Toxicity of Ethyl Chloroacetate and Meta Dinitro Phenetol on

mice: Kuhn and Todd
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Hopkins
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Hopkins
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MD: Kuhn
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Proving Ground, Indian Head, MD: Kuhn

Toxicity of G-343 on dogs in bomb pit, Feb 16, 1918: Kuhn
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Toxicity of Hexachloroethane on dogs in bomb pit: Kuhn
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Physiological tests with G-4 on man: Sherwood, Snyder and Gavin

Physiological tests on man with Superpalite: Sherwood and Snyder

Physiological tests on man with Butyl Mercaptan: Sherwood and
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Indian Head, MD: Kuhn
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Dogs exposed to Bromobenzyl Cyanide at Naval Proving Ground,
Indian Head, MD: Kuhn

Dogs exposed to Parazol at Naval Proving Ground, Indian Head,
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Indian Head, MD: Kuhn

Pathology of poisoning G-76 (Dogs): Mackenzie

Pathology of Diphenylchloroarsine: Mackenzie

Physiological tests on man to determine the smallest concentration
of Phenyl Isocyanide: Sherwood & Snyder
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of Phenyl Mustard Oil: Sherwood & Snyder
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of Capsicum: Sherwood & Gavin 29
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of Allyl Sulfo Isocyanate: Sherwood, Snyder & Gavin 31
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121. Method of analysis of Bromobenzyl cyanide: Satler & Wible 41
122. Method of analysis of the polymer (CN Cl); — (G-178)3: Satler &
Wible 42
123. Analysis of G-13 for purity and for low concentration in air mix-
ture: Satler & Wible 44

124. Analysis of G-332, Monochloroacetone, and G-325, Chloromethyl-
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in air mixtures: Satler 46-48
125. Toxicity tests on mice, Methyl Chlorosulfonate and Dichloro-
benzyl Bromide: Kuhn & Todd 49
126. Toxicity of G-178 on dogs: Miller & Hopkins 50
127. Toxicity of Superpalite on dogs (7% min. exposures): Miller &
Hopkins 52

128. Toxicity of G-7 on dogs (15 min. exposures): Miller & Hopkins 57
129. Toxicity of G-67 on dogs (7% min. exposures): Miller & Hopkins 59

130. Toxicity of G-67 on dogs (4 hr exposures): Miller & Hopkins 65
131. Dogs exposed to Chloropicrin in bomb pit: Kuhn 69
132. Dogs exposed to Chlorcyanogen in bomb pit: Kuhn 70
133. Dog exposed to Sodium Cyanide in the detonating box: Kuhn 71
134. Dogs exposed to Sodium Cyanide in the detonating box: Kuhn 72
135. Pathology of poisoning by Arsine: Mackenzie 74
136. Action of Arsine on the blood: Mackenzie 84
137. Experiments to determine the effect of relatively high concentra-

tions of Butyl Mercaptan on man: Sherwood & Snyder 87

138. Experiments to determine the smallest concentration of Ethyl
Mustard Qil that can be detected by the eyes, nose, throat, or

lower respiratory tract — on man: Sherwood & Snyder 88
139. Physiological testing of canisters and absorbents: Gilbert 90
140. Methods of testing skin irritants: Lynch 96
141. The “Drum” penetration test for fabrics: Lynch 99
142. Skin irritant tests: Lynch 100
143. Penetration tests on Fabric E.S.S. 15 with G-34: Lynch 104
144. Penetration test on Fabric #29: Lynch 105
145. Report on Ricin: Beaver & Smith 106
146. Summary of report of Pharmacological Division, May 1, 1918 110
147. Arsenious Bromide, toxicity on mice: Kuhn & Todd 112
148. Pyrosulfuryl Chloride, toxicity on mice: Kuhn & Todd 113

149. O-Methyl M-Isopropylphenyl Isonitrile, toxicity on mice: Kuhn 114
150. Report on toxic concentration of Mustard Gas for various lengths
of exposure: Kuhn 115

PR 4: Reports 151-200, E.K. Marshall

151. Toxicity of Bromcyanogen on mice: Kuhn (4/18/1918) 1
152. Report on mice exposed to Chloropicrin for various lengths of

time: Kuhn (4/15/1918) 3
153. Toxicity of Hydrocyanic Acid on dogs: Miller (4/18/1918) 6

154. Toxicity of G-178 on dogs: Miller and Gross (4/18/1918) (7%~
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min. exposure) 8
155. Toxicity of G-178 on dogs (10 min. exposure): Miller and Gross

(4/18/1918) 9
156. Toxicity of G-178 on dogs (15 min. exposure): Miller and Gross

(4/18/1918) 10
157. Toxicity of G-178 on dogs (1 hr. exposure): Miller and Gross

(4/18/1918) 11
158. Toxicity of G-178 on dogs (2 hr. exposure): Miller and Gross

(4/18/1918) 12
159. Toxicity of G-178 on dogs (4 hr. exposure): Miller and Gross

(4/18/1918) 13
160. Toxicity of Butyl Mercaptan on dogs: Miller and Hopkins

(4/18/1918) 14
161. Toxicity of G-178 on monkeys: Miller and Gross (4/18/1918) 15
162. Report on Chloracetophenone: Sherwood, Shyder and Gavin

(4/4/1918) 16
163. Physiological tests on man with G-67: Sherwood and Snyder

(4/5/1918) 19
164. Physiological tests on man with Benzyl Bromide: Sherwood and

Snyder (4/8/1918) 21
165. Physiological tests with Superpalite: Sherwood and Snyder

(4/11/1918) 22
166. Physiological tests with Bromoacetone: Sherwood, Snyder and

Gavin (4/19/1918) 23
167. Physiological tests with Chloroacetone: Sherwood, Snyder and

Gavin (4/19/1918) 25
168. Physiological tests with Martonite: Sherwood and Gavin

(4/19/1918) 27
169. Skin irritant tests with Mustard 1: Smith (4/5/1918) 28
170. Skin irritant tests with Mustard 2: Smith (4/5/1918) 29
171. Skin irritant tests with Mustard 2 (Brown crystals): Smith

(4/5/1918) 30

172. Skin irritant tests with G-34 and 15% CHClI;: Smith (4/15/1918) 31
173. Skin irritant tests with Tribromomonochloroacetone: Lynch and

Smith (4/17/1918) 32
174. Skin irritant tests with Phenyldichloroarsine: Lynch and Smith

(4/17/1918) 34
175. Skin irritant tests with AsF;: Smith (4/30/1918) 36
176. Skin irritant tests with G-34 (Crude): Marshall (5/1/1918) 38
177. Skin irritant tests with G-34 (Pure): Marshall (5/1/1918) 39
178. Skin irritant tests with G-34 (Crude with SB Salts): Lynch and

Smith (4/29/1918) 40
179. Skin irritant tests with Methyldichloroarsine: Lynch and Smith

(4/30/1918) 41
180. Skin irritant tests with Diphenyliodoarsine: Lynch and Smith

(4/30/1918) 42
181. Skin irritant tests with Diphenylchloroarsine: Lynch and Smith

(4/15/1918) 43
182. Skin irritant tests with Anisyldichloroarsine: Lynch and Smith 44
183. Emulsifying agents for G-34: Lynch and Smith (4/16/1918) 45

184. Removal of G-34 from the skin: Lynch and Smith (4/15/1918) 46
185. Effect of moisture upon the irritant action of Mustard Gas: Lynch

(4/12/1918) 49
186. Penetration of Fabric “Tower #159” by G-34: Lynch and Smith
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188.

189.
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191.

192.

193.

194.
195.

196.
197.

198.

199.

200.

(4/17/1918)

Penetration of Fabric “Dupont E.S. 541 by G-34: Lynch and
Smith (4/17/1918)

Penetration of Fabric “12033” by G-34: Lynch and Smith
(4/29/1918)

Penetration of Fabric X, by G-34: Lynch and Smith (4/29/1918)
Penetration of Fabric “Tower A” by G-34: Lynch and Smith
(4/30/1918)

Penetration of Fabric “Nairn O D #1” by G-34: Lynch and Smith
(4/30/1918)

Penetration of Fabric “Tower W.S.0.D.” by G-34: Lynch and
Smith (4/30/1918)

Report on analysis in dog box of G-67: Miller and Satler
(4/16/1918)

Toxicity of Diphenylbromoarsine on mice: Kuhn (5/1/1918)
Toxicity of Symmetrical Dichloroacetone on mice: Kuhn
(5/1/1918)

Toxicity of Trichloroacetone on mice: Kuhn (5/1/1918)
Toxicity of Tribromomonochloroacetone on mice: Kuhn
(5/1/1918)

The toxicity and lachrymatory power of certain Chloroacetones:
Marshall (6/20/1918)

Report on dogs exposed to Parazol and Sodium Cyanide at Naval
Proving Ground April 23, 1918: Kuhn

Toxicity of Nickel Carbonyl on mice: Kuhn (5/11/1918)

PR 5: Reports 201-250, E.K. Marshall

201.
202.
203.
204.
205.

206.
207.
208.
209.

210.

211.

212.

213.

214.
215.

Monochloroacetone, toxicity on mice: Kuhn

Tribromomonochloroacetone, toxicity on dogs: Gilbert

Chloroacetyl fluoride, skin irritant, tests on dogs: Smith

G-178, toxicity on dogs

Determination of smallest concentration detected by eyes, nose,

throat, or lower respiratory tract: Sherwood & Gavin

G-76, Physiological tests on man: Sherwood, Snyder and Gavin

Acetyl Fluoride, toxicity on mice: Kuhn

Concentration of CO, in sealed dog box: Wible & Jones

Asymmetrical Dichloroacetone, determination of smallest concen-

tration detected by eyes, nose, throat, or lower respiratory tract

Chemical methods up to May, 1918, used in laboratory of the

Pharmacological Division for estimation of low concentration of

toxic compounds in air mixtures: Satler

Symmetrical Dichloroacetone, determination of smallest concen-

tration detected by eyes, nose, throat, or lower respiratory tract:
Sherwood and Snyder

“Sneeze Blue”, determination of smallest concentration that can

be detected by eyes, nose, throat, or lower respiratory tract:
Sherwood

Irritating effects of Hydrocyanic Acid, Chlorcyanogen, and

Bromcyanogen noted in bomb pit: Kuhn

Sulfur, toxicity and irritant effects on dogs: Gilbert

Methyldichloroarsine, toxicity on dogs, 30 min. exposure: Miller
& Gross
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216. Methyldichloroarsine, toxicity on dogs, 7% min. exposure: Miller

& Gross 31

217. Symmetrical Dichloroacetone, toxicity on dogs: Gilbert 32
218. Thiophosgene, toxicity on mice: Kuhn 34
219. Asymmetrical Dichloroacetone, toxicity on mice: Kuhn 35
220. Effects of dilute concentrations of various gases on man 36
221. Dogs exposed to Hydrocyanic Acid at Naval Proving Grounds,

Indian Head, MD: Kuhn 38
222. Toxicity of Cyanogen Chloride for the dog, rabbit, guinea pig, rat,

and mouse on inhalation: Marshall & Miller 39
223. Dogs exposed to Mustard Gas in the field: Kuhn 46
224. Dogs exposed to Sodium Cyanide at Naval Proving Grounds,

Indian Head, MD: Kuhn 47
225. Toxicity of Arsine on fogs: Marshall & Miller 48
226. Determination of Diphenylchloroarsine in air mixtures by

modified Gutzeit method: Sharp 50
227. Dogs exposed to Bromoacetone at Naval Proving Grounds, Indian

Head, MD: Kuhn 53

228. Method of determining persistence of lachrymators: Kuhn & Barba 54
229. Dogs exposed to a mixture of Sodium Cyanide and Parazol at

Naval Proving Grounds, Indian Head, MD 55
230. Method of analysis of low concentration of Diphenylchloroarsine

in air mixtures: Satler 56
231. Acetyl Fluoride, skin irritation (on dogs): Smith 60
232. Dogs exposed to Bromxylol at Naval Proving Grounds, Indian

Head, MD: Kuhn 61
233. Toxicity of Superpalite on dogs: Marshall & Miller 62
234. Toxicity on dogs (scale) 64
235. Toxicity scale on mice 65

236. Trichloroacetone, determination of smallest concentration that can
be detected by eyes, nose, throat, or lower respiratory tract:

Sherwood & Snyder 69

237. Effect of G-34 on skin of horse: Smith 70
238. Effect of lachrymators on horse: Smith 71
239. Arsenic Trifluoride, toxicity on guinea pigs: Miller & Gross 73
240. Diphenylchloroarsine, toxicity on dogs: Gilbert 74
241. Lewisite, toxicity on dogs: Gilbert 76
242. Closed chamber method for testing toxicity: Gilbert 78
243. Toxicity of Cyanogen Bromide for the dog, rabbit, guinea pig, rat,

and mouse, on inhalation: Marshall & Miller 83
244. Comparison of the toxicity and action of G-178 and G-67 on

inhalation: Marshall 93
245. Arsenic Trifluoride, toxicity on dogs: Miller & Gross 95
246. Chloroacetyl fluoride, toxicity on dogs: Miller & Gross 96
247. Lewisite, skin irritation, on dog, monkey, and man: Smith 97
248. Toxicity of Lewisite on dogs: Smith 99
249. Lachrymation of horse by G-40: Smith 101
250. G-76, toxicity on dogs, rats, and guinea pigs: Miller & Gross 102

PR 6: Reports 251-300, E.K. Marshall

251. Lachrymators — Methods: Smith 1
252. Summary of work to May 10", 1918 in the Pharmacological
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274.
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277.
278.

279.
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281.
282.
283.

284,
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286.

287.

Division: Marshall

Removal of Mustard Gas from the skin: Marshall

Skin irritant effects of G-34 on rabbits: Smith

Experiments on absorption and excretion (using phenol-

sulfonphthalein): Kolls and Smith

Penetration of fabrics by G-34: Smith

Method of detecting Dihydroxyethyl sulfide in urine: Marshall

The absorption of Mustard Gas through the lungs: Marshall

Method of detecting Dihydroxyethyl sulfide in dog’s urine:
Beaver

Report on urine analysis of dogs gassed with G-34: Smith

Remedies for Mustard Gas burns: Lynch

Toxicity of G-67 on dogs (2% min. exposure): Miller

Report of respiratory rate of dogs, rabbits, rats, canaries and mice:
Kuhn

Preliminary report on toxicity of Mustard Gas for various species

and different times of exposure: Marshall

Progress of work in Pharmacological Research Division for May,

1918: Marshall

Physiological effects of Mustard Gas and its absorption through

the lungs and skin: Lynch

Experiments with Tiger Slugs as a detector of toxic gases: Miller

Preliminary report on protection of skin against vapor burns

(Mustard): Marshall

Report for June 15", 1918 — was made up of reports 266, 267,

264 and 259.

Aeration method for determining the smallest concentration of a

gas that can be detected by man and minimal lachrymatory con-

centration: Sherwood

Description of apparatus and method used in determining the

toxicity of gases on dogs: Marshall

Apparatus and method for determining toxicity on mice: Marshall

Report on continuous flow gassing chamber: Marshall

Protection of the skin against vapors of Mustard Gas by soap:
Marshall

The treatment of skin which has been exposed to Mustard Gas.

Preliminary report on Kerosene treatment of Mustard 1 burns:
Von Hess

Toxicity on dogs of Mustard 1: Miller & Hopkins

Toxicity tests on dogs at different lengths of exposure with Arsine:
Miller & Hopkins

Penetration of rubber boot by G-34: Smith

Superficial aspects of the action of Mustard Gas on the skin of

monkey, cat, goat, guinea pig, horse, rabbit and dog: Smith

A standard vapor test for skin irritants: Lynch

Removal of Mustard Gas from the skin — Report 11: Lynch

Protection of the skin against Mustard Gas vapors: Lynch and
Von Hess

Report on regassing with Superpalite: Miller

A new method for the study of skin irritants: Lynch, Williams and
Barba

The absorption and penetration of Mustard Gas through the
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Individual variation in susceptibility to Mustard Gas (Method) #1:

Lynch
Toxicity of Mustard Gas for various species: Marshall
Individual variation in susceptibility to Mustard Gas (military
importance) 11: Marshall, Lynch and Smith
Penetration of fabrics by G-34: Williams

Symptomatology of Mustard Gas poisoning in dogs by inhalation:

Marshall, Von Hess and Miller
Removal of Mustard Gas from the skin: VVon Hess
Treatment of Mustard Gas burns with Amines: Marshall and
Smith
Effect of excision of skin on Mustard Gas burns: Von Hess
Toxicity of Mustard Gas for different species: Marshall
Protection of the skin against Mustard Gas vapor burns (ointment
report): Lynch & Williams
Preliminary report on the relation between lethal concentration
and time of exposure for dogs exposed to toxic gases: Marshall
Use of Benzyl Alcohol for the relief of itching in Mustard Gas
burns: Von Hess
(Report #300 (Report on field test with G-34) was not considered
as official, therefore was not copied for this volume)
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Barba and Williams
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Gas: Marshall, Smith and Williams
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Marshall, Smith and Williams
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Smith
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Gas Burns: Von Hess

Protection against the Vapors of Mustard Gas by Fabric
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Mustard Gas Effects on the Cornea: Hess and Barba
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Inhalation: Von Hess
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compared with Dogs: Von Hess

Solubility and Hydrolysis of Mustard Gas in Water: Hopkins

The Toxicity of Mustard Gas for Different Species: Marshall,

77
79

81
91

92
97

104
106
107
108
113

116

1b

13
19
21
22
26
27A

32
48

50

51A

55
58



American University Technical Reports

CD

317.

318.

319.

320.

321.
322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.
333.

334.

335.
336.

[EN

=

Miller, Reed and Beaver

Report on the Treatment of Mustard Gas Burns with “The Henry

Mixture”: Smith

The Minimum Concentration of Mustard Gas effective for Man:
Reed

Effect of Potassium Permanganate on Mustard Gas Burns: Smith
and Williams

Individual Variation in Susceptibility to Mustard Gas: Marshall,
Smith and Williams

Treatment of Mustard Gas Burns on Dogs with Picrid Acid: Smith

Mustard Gas Effects on the Eye — Minimal Corneal Ulcer Con-

centrations: VVon Hess and Barba

Mustard Gas Effects on the Eye — Minimal Conjunctivitis Con-

centrations: Marshall, Von Hess and Barba

Mustard Gas Effects on the Eye — Regassing and Corneal Sensi-

tivity: Von Hess and Barba

Estimation of Small Amounts of Mustard Gas by means of the

Hydrogen lon Concentration Method: Hopkins

Penetration of a number of Protective Fabrics by Mustard Gas:
Williams and Smith

Mustard Gas Effects on the Eye — Treatment of Corneal Ulcer-

ation: Von Hess and Barba

The Sensitivity of Animals to Mustard Gas: Marshall and
Williams

The minimum concentration of Mustard Gas effective for Man:
Reed, Hopkins and Weyand

Treatment of Mustard Gas Burns with Radioactive Calcium:
Smith

Chronic Poisoning of Man by continued exposure to Cyanogen

Chloride: Reed and Marshall

Ethyldichloroarsine: Von Hess and Euwer

Minimum concentrations of Hydrocyanic Acid necessary to kill

Dogs on Four to Seven Hour Exposures: Miller and Gross

Minimum lethal concentration of Phosgene for Dogs, Monkeys,

Mice, Rats, Rabbits and Guinea Pigs: Miller and Gross

Toxicity Report on Mustard Gas: Miller and Gross

History and Summary of Work of the Pharmacological Research

Section

CHEMICAL DEVELOPMENTS SECTION (CD) :
: Reports 1-33

Horse Mask Impregnated with Komplexene: R.G. Knowland

2. Impregnation of the Horse Mask with Komplexene:

ok ow

R.G. Knowland

Source of Chemicals for Horse Mask Impregnation: Holton
Breath Shield for Horse Mask: R.G. Knowland
Test on Horse Mask Fabrics which were submitted by Lieut.

Watson, June 3, 1918: T.M. Knowland
6. Horse Mask Aging Tests: R.G. Knowland
7. Military Tests on Horse Masks: R.G. Knowland
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8. A New Horse Mask for G-34, G-28, and G-52: R.G. Knowland,
T.M. Knowland, and W.N. Watson
9. Effect of Moisture on Buckles Used on Horse Masks:
T.M. Knowland
10. Production and Use of the Simplexene G-34 Fighting Suit:
T.M. Knowland
11. Source of Porous Iron Ore for Hydrogen Process: Holton
12. Absorption of New Gases by Charcoal and Soda Lime:
R.G. Knowland
13. Penetration of Fabrics by Mustard I: A.C. Walker
14. Absorption Tests of Mustard | and Mustard | Composite: Weber
15. Chemical Detection of G-34. A Method Applicable to Testing
Fabrics: Bridgewater
16. Protective Gauntlets: Abraham
17. Samples for Clothing to Protect against G-34: Abraham
18. Materials for Gloves and Clothing to Protect against G-34:
Abraham
19. The Fighting Suit for G-34: R.G. Knowland & T.M. Knowland
20. Filter for Mandilini’s Oxometer: Knowland and Bridgewater
21. General Report on Felts for Smoke Filters: Dickson
22. Effect of Various Felting Processes on Smoke Stoppage,
Resistance and Clogging: Abrams and Spofford
23. Methods of Testing Efficiency of Filters against Sulfuric Acid
Smoke: Abrams and Spofford
24. Flow of Air through Felt Filters: Abrams & Miller
25. Memorandum on the Status of the Smoke Felt Filter: Abrams
25a. Man Tests on Smoke Filters in 9-76. See Loose Files.
26. Tests on Paper against G-76 made at the Bureau of Standards:
Boynton
27. Investigation of Those Factors which control the Penetrating
Power of F-10 Smoke: Clark, Pauli, Cyr, Stevenson, Walker, &
Shriver
28. Effect of Moisture Content of a Felt upon its penetration by F-10
Smoke: Pauli and Shriver
29. Progress Report of the Felt Smoke Filter: Spofford, Miller,
& Davis
30. Indicator Paper Method for Estimating the Penetration of a Filter
by the Standard F-10 Smoke: Stevenson & Clark
30a. Indicator Method etc., by the Standard F-10 Smoke. See Loose
Files

31. Method of calculating the “Average” Pore Size of Smoke Filters:

Dickson

32. Present Status of Flange Tests on Smoke Filters Preliminary to
Standardization: Dickson

33. Investigation of the Pressing of Felts: Walker

2: Reports 34-46, Part I, W.K. Lewis

34. A Proposed Method for Pulp Filter Investigation: Stevenson

35. Investigation of SA Smoke, and Filters to Protect against SA
Smoke: Abrams and Spofford

36. Report on Papers for Smoke Filtering Purposes: Davis

37. Experimental Method Adopted for Developing the A.D.L.
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“Sucked-on” Filter (First Report on the Subject):
Investigation of Raw Cotton Seed Hull Fiber for the A.D.L. Filter
(Report #2 on the subject): Stevenson, Cyr, and Stevens
Investigation of Raw Cotton Seed Hull Fiber for the A.D.L. Filter
(Report #3 on the subject): Stevens and Pauli
Investigation of Cooked Cotton Seed Hull Fiber for the A.D.L.
Filter (Report #4 on the subject): Stevens and Pauli
Conditions Governing the Formation of the A.D.L. Filter (Report
#5 on the subject): Stevenson and Weber
The Protection of Troops in the Field against Mustard Gas:
R.G. Knowland
A Study of the Conditions Necessitating the Use of a Mask as
Protection against Poisonous Gases, and the Method Pursued in
Issuing the Mask for this Purpose: R.G. Knowland and
H.S. Wilkins
Capillary Flowmeters: Millard
Capillary Flowmeters: Dickson
A New Horse Mask for G-28, G-34 and G-53: R.G. Knowland,
T.M. Knowland, and W.N. Watson

2: Reports 47-48, Part 1l

47.

48.

Joint Report of the Chemical Development Section and the

Mechanical Development Section on the “Sucked-on” Filter:

Method of calculating the “Average” Pore Size of Smoke Filters:
Dickson

3: Reports 49-58, Part |

49,
50.
51.
52.
53.
54.
55.

56.

57.
58.

Methods of Testing Charcoal by Means of Absorption of G-25
G-34 Tests on Various Absorbents: R.G. Knowland

Production of Hoof Packing Resistant to G-34: T.M. Knowland
Methods of Testing Gas Mask Absorbents: R.G. Knowland
Benzol, Toluol, & Xylol in Gas Tar Intermediates: Bridgewater
Commercial Production of Batchite: Wilkins

Development and Production of Batchite at the Plant of the
Springfield Gas Co.: Wilkins

Toxic Smoke, Investigation of the Toxicity of a Mixture of H,SO,

Smoke with G-7: Stevenson & Reiman

Progress Report on SiF, Smoke: Stevenson

Comparative Field Tests on Standard Masks of the Effect of
Resistance and of Dead Air Space: Dickson & Weber

3: Reports 59-70, Part 11

59.

60.

61.
62.

Distribution of Chlorine Concentrations in Special Canisters
Gassed with G-52: Dickson, Bridgewater, and Boynton
Importance of Dead Air Space and Breathing Resistance as
Affecting the Efficiency and Endurance of Men: Thorp
Gauntlets for Protection against G-34: Abraham

Permeability of Soup Powder Boxes to G-34: R.G. Knowland
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63.
64.
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Suggestions for Field Tests on Gas Masks: Dickson

Development of Super Glass Lenses at the Plant of the Super

Glass Company, Wissinoming, PA: Weber

Memorandum on Analysis of Adhesive Plaster for Patching

Masks: Weber

Commercial Production of HC: Abrams, Wilkins & Bridgewater

Camouflaging of Bleaching Powder: Stevenson, Clark & Abrams

Method for Determination of the Block Density of Charcoal:
Brandt & Pattillo

Air Separation of Charcoal: Carr, Pattillo

Principles of Air-Density Separation and their application to

Batchite: Freed, Pattillo, Carr, and Reinburg

The Industrial Gas Mask, Knowland and Wilkins, December 1, 1918

CHEMICAL PRODUCTION SECTION (CP) :

1: Reports 1-19, W.S. Rowland

1.

5.
6.
7.
8.
9.
1

Manufacture of Chloropicrin: Sutherland

Prussic Acid Situation: McPherson

Manufacture of Various Chlorides: McPherson

Manufacture of Phosgene: McPherson

Report of Section in Charge of Preparation of Gases on a Semi-
Industrial Scale, Sept. 1-15, 1917: McPherson

Arsenic Trichloride: Sutherland

Stannic Chloride: Sutherland

Titanium Tetrachloride: Sutherland

Silicon Tetrachloride: Sutherland

Bromoacetone: Sutherland

Phosgene: Sutherland

Manufacture of Phosgene: Bradley

Manufacture of Hydrocyanic Acid: Bradley
Oxides of Nitrogen: Sutherland

Gas Cylinders and Valves: Sutherland

Report on Progress: McPherson (Oct. 1-15, 1917)
Report on Progress: McPherson (Oct. 15 — Nov. 30, 1917)

French Masks: Sutherland

Report on Progress: McPherson (Nov. 1-15, 1917)

November Progress Report: McPherson

Development of Manufacturing Division: McPherson & Rowland
Progress Report to Feb. 1, 1918: Rowland

Second Report on Bromine

Production of Ammonia Cyanide: Wesson

0. Preliminary Report in Manufacture of G-34: Wesson

Provisional Specification for Absorption Apparatus for the
Manufacture of G-34: Wesson

11. Manufacturing Method and Apparatus Specification for G-337:
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Hayden & Dubois 78
12. Manufacture of Cyanogen Bromide: Smith & Dubois 131
13. Manufacture of Adamsite: Fritschell & Dubois 139
14. Manufacture of Magnesium Arsenide: Waddill and Dubois 146

15. Manufacture of Strontium Chlorate: Coghlan, Schwartz & Dubois 151
16. Manufacturing Method and Apparatus Specifications for Arsenic

Trichloride: Smith, Schwarz, & Dubois 156

17. Manufacture of Arsenic Trifluoride: Uhlinger, Schwarz & Dubois 163

18. Manufacture of Arsenic Trichloride: Smith & Schwarz 168
19. Manufacture of Anhydrous Hydrofluoric Acid: Watson, Schwarz,

& Dubois 172

CP 2: Reports 20-39, W.S. Rowland

20. The Manufacture of Diphenylchloroarsine: Hobbs and Schwartz 1
21. The Manufacture of Diphenylchloroarsine, Supplement No. 1:

Hobbs and Schwartz 15
22. The Manufacturing Method, Apparatus, and Specifications for
Nitrogen Tetroxide: Coghlin, Schwartz, and Dubois 16
23. The Manufacture of Nitrogen Tetroxide, Supplementary Report:
Coghlin and Schwartz 21
24. The Distillation of Crude Mustard Gas in Iron: Smith and
Schwartz 24
25. Preparation of G-43 from NaCN and NaCN-Na,CO3; Mixtures:
Withrow, Spry, Beyer, Dorr and Witzemann 29
26. Preparation of G-178 from G-43. | Influence of G-43
Concentration: Withrow and Witzemann 36
27. Preparation of G-178 from G-43. 1l Preparation from Sodium
Cyanide: Withrow 53
28. Preparation of G-178 from G-43. III Witzemann’s NaCN
Procedure as a Manufacturing Basis: Withrow 64
29. Preparation of G-178 from G-43. IV Influence of Initial G-178
on Chlorination Velocity: Witzemann and Withrow 66
30. Preparation of G-178 from G-43. Small Scale Plant Absorption
Tower Efficiency: Withrow and Witzemann 76
31. Status of G-178 and G-43 upon Reversion from Mr. Dorsey to
Mr. Rowland: Withrow 82
32. Cyanide Raw Material for G-178 and other War Gas Manufacture:
Withrow 89
33. Preparation of G-178 by Zinc Reaction I: Withrow 100
34. Preparation of G-178 by Zinc Reaction Il. Chlorination with
Discontinuous and Continuous NaCN Addition: Withrow 112
35. Preparation of G-178 by Zinc Reaction Il1. Chlorination without
Refrigeration: Withrow 121
36. Preparation of G-178 by Zinc Reaction IV. Use as a Manufacturing
Basis: Withrow 129
37. Preparation of G-178 by Zn(CN), Method. Substitution of other
Metals for Zinc: Withrow 133
38. G-178. Influence of Chlorides of Na, Zn, and Fe upon Distillation
Losses: Withrow 137

39. Distillation and Polymerization of G-178: Withrow 143
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40

41.
42,

43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.

54.

. G-178 Distillation as affected by HCI: Witzemann, McClure,
& Withrow

G-178 Acidity Test with Litmus: Witzemann, Dorr, and Withrow

NaCN Losses by Water Hydrolysis: Withrow, Witzemann, and
Dorr

G-178 Distillation in Presence of NH,Cl and HCI: Withrow,
Witzemann, & McClure

G-178 Preparation without Refrigeration: Withrow, Witzemann,
& Adkins

G-178. Solubility and Detection of Water Therein: Withrow,
Witzemann, Carey, & Dorr

Preparation of G-43 from Cyanized Briquettes and other Crude

Cyanides: Withrow, Witzemann, Beyer, Dorr, and Spry

G-178 Storage in Steel: Withrow, Witzemann, & Carey

AsCl3 Plant Project of October, 1917: Smith and Withrow

Manufacture of Dichloromethylarsine: Uhlinger & Schwarz

Manufacture of Diphenylchloroarsine, Sodium Granulating

System: Schwarz & Hobbs

Manufacture of Cyanogen Chloride: Withrow and Schwartz

Manufacture of Hydrocyanic Acid: Withrow and Schwarz

Refrigeration required in the Manufacture of Cyanogen Chloride:
Pelton & Schwarz

Recovery of Sulfur from Mustard Gas Residues: Waddill,
Streeter, & Schwarz
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Manufacture of Butyl Mercaptan: Schulze, Basuin, & Schwarz

Purification of Phosgene: Pelton & Schwarz

Manufacture of Aluminum Chloride: Coghlan & Schwarz

Manufacture of Arsenic Trichloride, Supplement 2: Miller &
Schwarz

Manufacture of Chloroacetophenone: Smith and Schwarz

Manufacture of Magnesium Arsenide: Waddill, Staats, and
Schwarz

Manufacture of Arsine: Coolbaugh, Waddill, & Schwarz

Manufacture of Chloroacetyl Chloride: Smith, Harris, and Schwarz

Manufacture of D.M., Supplement #2, Utilization of By-Product

Hydrogen Chloride: Fritschel and Schwarz

Manufacture of D.M., Supplement #3, Substitution of Water

Washing for Organic Solvent Washing of D.M.: Fritschel and
Schwarz

Manufacture of Chloroacetic Acid: Streeter & Schwarz

Cyanogen Chloride as a Manufacturing Project: Withrow

Cyanide Raw Material for Cyanogen Chloride and other War

Gas Manufacture: Withrow

Production of D.M. using Diphenylamine — Arsenic Trioxide and

Hydrochloric Acid: Cramer
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69. Cyanogen Chloride Investigations: Witzemann & Withrow 1

PHARMACOLOGICAL AND TOXICOLOGICAL SECTION (PT) :
PT 4: Reports A-201 — A-250, A.S. Loevenhart

201. Preliminary report on pigmentation of human skin following the

application of various skin irritants: Hanzlik 1
202. Isothiocyanomethylethyl ether and Isothiocyandimethylether; skin

irritant tests on dogs: Huston and Hanzlik 3
203. Diphenylchloroarsine — skin irritant tests on dogs: Mulligan and

Hanzlik 4

204. Determination of the lowest effective concentration of Mustard-1

on dog’s skin: Dodge and Hanzlik 7
205. Effects of different concentrations of vapor of Mustard-1 on dog’s

skin: Tarr, Dodge and Hanzlik 13

206. Preliminary report on the comparative skin irritant properties of
Mustard-1; Mustard-1, Composite 60%; Mustard-1, Composite

70%: Huston and Hanzlik 18
207. Effects of different concentrations of G-34 vapors on dog’s skin:
Tarr and Hanzlik 21
208. Benzenesulfocyanate — irritant tests on dog’s skin: Huston and
Hanzlik 24
209. Lead Tetraphenyl — skin irritant tests: Tarr 25

210. Effect of direct application of Mustard-1 on dog’s skin compared
with G-34 as control in the same and different animals: Dodge and

Hanzlik 26

211. I-Isothiocyanomethyl I-Isothiocyanoethyl Ether — Toxicity on
mice: Kuhn and Todd 45

212. Xylene Toluene — Toxicity on mice: Kuhn and Todd 46
213. Mixture of G-34 and G-313, aeration method — toxicity on dogs:

Kruse and Dallwig 47
214. Mixture of G-34 and G-313, spray method — toxicity on dogs:

Martin and Dallwig 54
215. G-178 (in 75 mm shells fired statically) toxicity on goats and dogs:

Kolls and Kuhn 57
216. G-178 (fired statically in a Livens projectile) toxicity on goats and

dogs: Kolls and Kuhn 58

217. G-178 (field test) — toxicity on goats and dogs: Kuhn and Kolls 60
218. G-52 —toxicity on dogs: Kuhn and Kolls 63
219. G-7 —toxicity on dogs: Kolls and Kuhn 67
220. 50% Admixture of G-31 and G-52 (cylinder) — toxicity on dogs:

Kolls and Kuhn 71
221. Magnesium Arsenide — toxicity on dogs: Kolls and Kuhn 73
222. Anilite explosion products — toxicity on dogs and mice: Kuhn and

Todd 74

223. Isothiocyanodimethyl Ether — man tests: Sherwood and Reardon 79
224. Preliminary chemical report on the use of Potassium lodide and
Potassium lodate in solution as a reagent for Chlorine products:
Satler and Bergeim 81
225. Effects of Chloroethylmethyl sulfide on dog’s skin: Huston, Tarr
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and Hanzlik

Chloroacetophenone — skin irritant tests on dogs: Huston and
Hanzlik

Effects of Dichlorodiethyltellinodichloride on dog’s skin: Huston,

Tarr & Hanzlik

Effects of mixture of Methyl and Propyl Mustard on dog’s skin as

compared with G-34 as control: Huston, Tarr and Hanzlik

Normal Butyldichloroarsine — skin irritant tests on dogs: Huston
and Hanzlik

Effects of lodoacetophenone on dog’s skin as compared with C-41

as control: Huston, Tarr and Hanzlik

Mixtures of G-34 and Carbon Tetrachloride and Chlorobenzol —

skin irritant tests on dogs: Tarr

Effects produced by different concentrations of Mustard-1 vapor

through fabrics: Dodge, Tarr and Hanzlik

Effects of Diphenylcyanoarsine on dog’s skin as compared with

G-34 and G-76: Huston and Hanzlik

Effects of different concentrations of G-349 vapor on dog’s skin:
Tarr and Hanzlik

Vapor effects of G-319 on skin of man: Huston and Hanzlik

Lowest effective concentrations of Mustard-1 and G-34 on skin

of man and monkey: Dodge and Hanzlik

Comparative effects of Mustard-1 and G-34 as skin irritants:
Hanzlik

Ethyl Ester of Fluorosulfonic Acid — skin irritant tests on dog and

man: Tarr and Hanzlik

Chloromethyl 1,2-Dichloroethyl Ether — toxicity on mice: Todd
and Cohn

Dichloroethyl Chlorosulfonate — toxicity on mice: Kolls and
Ransom

Ethylseleno Cyanide — toxicity on mice: Kuhn and Cohn

Di-isothiocyandimethylether — toxicity on mice: Todd and Cohn

Dithio Acetone — toxicity on mice: Todd and Taugher

B-Chloroethyl Chloroformate — Toxicity on mice: Todd, Cohn and
Taugher

Nitrosomethylurethane — Toxicity on mice: Kuhn and Cohn

Ethylene Imine — toxicity on mice: Todd and Taugher

Ethyl Ester of Fluorosulfonic Acid — toxicity on mice: Todd and
Cohn

G-332 - Toxicity on dogs: Ransom and Bogart

G-178 (field test) — toxicity on goats: Kuhn and Kolls

Butyl Mercaptan — man tests: Sherwood and Snyder

PT 5: Reports 251-300, A.S. Loevenhart

251.
252,
253.

254.

Di-lsothiocyandimethyl Ether, man tests on: Sherwood & Reardon

Chloracetoxylone, man tests on: Sherwood and Reardon

Effect of various composites compared with Mustard-1 and

Mustard Gas on dog’s skin: Huston, Mulligan, Connelly, Dodge,
Tarr and Hanzlik

Comparison of Methylbromarsine, Mustard-1, Ethyldichloroarsine,

Methyldichloroarsine and Phenyldichloroarsine on dog’s skin:
Huston, Tarr and Hanzlik
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276.
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283.

Skin irritant effects of mixtures of Methyldichloroarsine and

Mustard Gas compared with Mustard Gas and Methyldichloro-

arsine alone: Mulligan, Tarr and Hanzlik

Determination of the lowest effective concentrations of G-349 on

dog’s skin: Mulligan and Hanzlik

Effect of Mustard-2 on skin as compared with Mustard Gas:
Connelly, Huston and Hanzlik

Effects of Mustard-1 on horse’s skin using G-34 as control:
Connelly, Tarr and Hanzlik

Direct effects of G-313 on human skin compared with G-34:
Connelly and Hanzlik

Effects produced by direct application and vapor of G-319 on

dog’s skin: Huston, Tarr and Hanzlik

Skin irritant activity of G-313 in different solvents: Connelly and
Hanzlik

Determination of the lowest effective concentration of G-313 on

the skin of dogs: Connelly and Hanzlik

Lowest effective concentration of G-34 in solution on dog’s skin:
Dodge, Tarr and Hanzlik

Lowest effective concentrations of G-313 on skin of man:
Connelly and Hanzlik

Effects of Mustard-1, G-319, G-349, G-313 and G-34 on mon-

key’s skin: Connelly, Tarr and Hanzlik

Effects of Methyldibromarsine on dog’s skin: Huston and Hanzlik

Determination of the lowest effective concentration of G-349 in

Absolute Alcohol on the skin of man: Mulligan and Hanzlik

Effects of different concentrations of G-313 vapor on dog’s skin:
Tarr and Hanzlik

Effects produced by Mustard-3 on dog’s skin (directly & through
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Huston, Tarr and Hanzlik

Skin irritant properties of Chloroacetophenone: Huston and
Hanzlik

Effects of Xylenetoluene Nos. 1, 2, and 3 on dog’s skin with G-34

as control: Huston, Tarr and Hanzlik

Effects of Dimethylarsinecyanide on dog’s skin: Mulligan and
Hanzlik

Toxicity of Phenylimidophosgene on dogs: Gavin, Stevenson
and Merlis

Corneal Ulceration caused by Phenylimidophosgene: Ransom,
Cohn and Merlis

Mercaptol (man tests with): Sherwood & Snyder

Dichloroethyl Sulfide — demustardization of clothing: Marlow
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dog: Huston, Dodge and Hanzlik
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compared with Mustard-1 and Mustard-2 alone: Connelly and
Hanzlik

Chemical reactions with Mustard-1 and G-34: Dodge and Hanzlik
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protection of the skin against Mustard-1 by direct application:
Dodge and Hanzlik

Para Bromo Chloroacetophenone — toxicity on mice: Cohn

Mustard Gas-Titanium Tetrachloride compound — toxicity on

mice: Todd and Wagner

Ethyl Mercaptan — toxicity on mice: Ransom

Reaction product of Chlorine and Methyl Chloroformate — toxicity

on mice: Todd and Taugher

Carbon Oxysulfide (sample #2) — toxicity on mice: Todd and

Taugher

Carbon Oxysulfide (sample #1) — toxicity on mice: Todd and
Taugher

Symmetrical Dichloroacetone — toxicity on mice: Todd and
Taugher

Methyldibromoarsine — toxicity on dogs: Merlis

Disguising the odor of G-25 with Butyl Mercaptan: Sherwood
and Snyder

Symmetrical Dichloroacetone — man test: Sherwood and Snyder

Dichloroacetophenone — man tests: Sherwood and Grose

Action of water on Diphenylchloroarsine: Bergeim
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Report on skin irritant properties of G-34 Titanium Tetrachloride:
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Report on analysis of Tetrachlorodinitroethane: Wible and Wahl

Report on comparative persistency of G-25 and G-34: Holder,
Weiner and Block

Report on persistence tests on G-313: Holder and Weiner
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drab woolen cloth: Tarr, Pullen and Hanzlik
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The reaction product between Chlorine and Methyl chloroformate:
Sherwood and Snyder

Report on Ethyl Mercaptan: Sherwood and Snyder

Report on crude G-34 (85%): Russell and Dallwig

Report on mixture of G-34 (80%) Carbon Tetrachloride (20%):
Russell and Dallwig

Report on mixture of G-34 (average 75%) G-52 (average 25%):
Kruse and Dallwig

Report on mixture of G-34 (80%) G-25 (20%): Nimmo and
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and Dallwig
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Nimmo, Russell and Dallwig
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Mixture of Tetrachlorodinitroethane and G-25 — toxicity on dogs:
Kruse and Dallwig

Hydroxide of M-1 — toxicity on dogs: Nimmo and Dallwig
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mice: Gilbert
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Ethylene Mercurous Chloride — toxicity on mice: Gilbert
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(J) Para Nitrobenzyl Cyanide:

Gilbert
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50

53
56

58
61
63
67
70
73
76
99

102
104
107
110

113
115

117
119
121

124
139

146

163



American University Technical Reports

Weiner 178

PT :Summary of Achievements 1917-1918

PT :Weekly Conferences

OFFENSE CHEMICAL RESEARCH SECTION (OR):

OR 1: Arsenic Derivatives, Part I, (Reports 1-62)

1. Ethyl Arsine: Lathrop 1
2. Preparation of compound MgsAs,: Rosenthal 4
3. Arsenic Trifluoride: Boehner 5
4. Arsenic Fluoride: Boehner 6
5. Synthesis of Diphenylchloroarsine (2™ report): Cooperating

Laboratories 7
6. Preparation of Arsenic derivatives: Dehn 9
7. Action of Benzene upon Arsenic Trichloride by the Friedel Crafts

reaction: Giesy, Exp. Work 16

8. Action of Phenyl Magnesium Bromide upon Arsenic Trichloride. An
attempt to prepare Phenylchloroarsines and Triphenylarsine by
Grignard’s reaction 18

9. Action of Metallic Sodium upon a mixture of Phenyl Bromide and
Arsenic Trichloride. Preparation of Triphenylarsine by Fittig’s

Synthesis: Sebrell, Experimental Work 20
10. Preparation of Anisyldichloroarsine: Adams and Smith 23
11. Preparation of Arsenic Bromide for physiological tests: Adams and

Murray 25
12. Preparation of Diphenylbromoarsine: Adams & Cyruli 26
13. Preparation of Diphenyliodoarsine: Adams 27
14. Preparation of Phenyl Magnesium Bromide: Adams 28
15. Third report on Diphenylchloroarsine, (Penn Clay). Resume of
negative experiments: Wise & Francis 29
16. Preparation of Diphenylchloroarsine by Grignard reagent: Wise and
Francis 33
17. Adamsite condensation of Arsenic Chloride and Diphenylamine:
Adams & Worrall 34
18. Separation of Arsenic Chloride and Methyldichloroarsine: Adams
and Blicke 38
19. Preliminary report on Methyldichloroarsine: Adams, Rapport,
Murray & Henderson 40
20. Preparation of Triphenylarsine: Adams, Sachs and Hultman 48
21. Report on the preparation of Triphenylarsine by the Friedel-Craft’s
reaction: Griesy & Boord 50
22. Preparation of Triphenylarsine: Adams, Hultman & Sachs 56
23. Preparation of Diphenylchloroarsine and Phenyldichloroarsine from
Triphenylarsine and Arsenic Trichloride, Sealed Tube method 63

24. Manufacture of G-313: Adams, Murray, Blicke and Henderson 68

25. Preparation of Methyldichloroarsine: Adams, Murray and Blicke 77

26. Preliminary report on preparation of Arsine: Smyth, Clark, Cool-
bough, Forbes, Puckhaber & Vogt 83
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Preparation of Methyldibromoarsine from Methyldichloroarsine:
Adams & Blicke

Preparation of Ethyldichloroarsine: Adams & Murray

Attempted preparation of Arsenic Cyanide

Determination of Arsenic in organic compounds by the Pearce-Low

method: Brinton

Preparation of Diphenylcyanoarsine: Adams & Hultman

The reaction between Sodium Thioarsenite and Dimethyl Sulfate:
Adams

Preparation of Triphenylarsine, British method: Adams & Hultman

Preliminary report on Triphenylarsine Chloride: Scott

Decomposition of Triphenyldichloroarsine in moist air: Adams &
Scott

Summary report on laboratory preparation of G-313: Adams

Report on the stability of mixtures of G-76 and Ammonium Nitrate,

G-76 and TNT, G-76 and Amatol, Chloroacetophenone and

Ammonium Nitrate, Chloroacetophenone and TNT, Chloroaceto-

phenone and Amatol: Vibrans & Abbott

Decomposition of Triphenylarsine Dichloride on heating: Scott and
Jennings

Data on Triphenylarsine and Diphenylchloroarsine: Hartshorn

Preparation of Arsanilic Acid, p-Aminophenyl-Arsenoxide, and

p-Aminophenyl Dichloroarsine: Curran & Boord

Melting point of crude Diphenylchloroarsine: Hartshorn

Resume of the work on Phenylarsonic Acid: Geery & Boord

Experiments with crude D.M.: Adams & Worrall

Action of Acetylene on Phenyldichloroarsine in the presence of

Aluminum Chloride as a catalyzer: Adams and Hultman

Thiocyan D.M.: Adams and Holaday

Cyan D.M.: Adams & Holaday

Preparation of Diphenylphenoxyarsine: Adams & Babasinian

Use of fuming Sulfuric Acid (60%) on DA, DN, and Chloroaceto-

phenone: Adams & Wood

Propellant Solvents for G-313: Wendt, Rosenthal and Wood

Preparation of Methyldiethoxylarsine: Babasinian

Mixtures of D.A. and C.G. — the effect of impurities: Wendt,
Rosenthal and Lebeson

Determination of DA by titration with lodine in Acetic Acid

solution: Brinton & Schrock

Preparation of Methyldiphenoxyarsine: Adams & Babasinian

Hydrolysis of Magnesium Arsenide by moist air: Overstreet &
Banta

Solubility tests of various Arsenic compounds: Adams & Kamm

Solubility of Arsine in Hydrocyanic Acid, Arsenic Trifluoride and

Butyl Arsine: Wendt, Rosenthal and Peterson

Final report on the preparation of liquid Arsine: Wendt, Coolbaugh,
Vogt, Puckhaber

Attempt to prepare Magnesium Arsenide by the action of Arsenic

on Magnesium Nitride: Wendt & Herz

Solutions of CG in G-7: Wendt, Rosenthal, Hurd & Peterson

Liquid G-7 as a solvent for toxic substances: Wendt, Rosenthal &
Peterson

Vapor pressures of G-7 and CC: Rosenthal, Wendt & Hurd

Action of TiCl, on DA: Wendt & Rosenthal
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OR 1: Arsenic Derivatives, Part I, (Reports 63-87)

63. Control of the reaction between metallic Magnesium and metallic

Arsenic: Wendt, Coolbaugh and Banta 180
64. Hydrate of Arsine: Wendt, Clark and Ford 182
65. Destruction of Magnesium Arsenide: Wendt, Hers and Middleton 186
66. Vapor pressure of solutions of G-7 with toxic substances: Wendt,

Rosenthal, Ford, Lebeson and Peterson 190
67. Reactions of Arsine with organic compounds: Clark, Landt & Hurd 192
68. Preparation and special mixtures of MG, AL, ZN, FE, NA and

mixed Arsenides: Rosenthal, Puckhaber and May 198
69. Densities of MgsAs, and liquid AsHs and their relation to gas
generated: Rosenthal 213
70. The preparation of Arsenides by reduction: Ray, Clark and Over-
street 217
71. Decomposition of Magnesium Arsenide by moist air: Ray and
Rosenthal 226
72. Hydrolysis of Magnesium Arsenide with moist air: Rosenthal 242
73. Preparation of Arsenides by reduction: Ray, Clark & Overstreet 254
74. Liquefaction of Arsine: Ray, Peck, Rosenthal & Puckhaber 268
75. Purification of crude Cacodyl Chloride: Adams & Worrall 273
76. Preparation of Cacodyl Bromide: Adams & Worrall 274

77. Preliminary report on the stability of mixtures of G-76 and Ammo-

nium nitrate, G-76 and TNT, G-76 and Amatol, Amatol and Chloro-

acetophenone: Vibrans & Abbott 275
78. Tests on Baker and Adamson samples of Coronone and Adamsite 278
79. A study of the preparation of Arsenides by reduction: Ray, Clark,

and Overstreet 279

80. Preparation and Properties of Arsine: Overstreet (Inorganic Unit) 309
81. Absorption of Ethylene by Arsenic Trichloride in the presence of

Aluminum Chloride: Organic Unit 337

82. Preparation and behavior of G-7: Fuller 341

83. Stability of Mustard | — Part I1: Lewis & Perkins 344

84. Summary of reports on G-76 of “Sneeze Stuff’: Reyerson 349
85. Reaction of Toluene on Bromoacetone in the presence of Catalyst

B: Lewis & Perkins 355

86. Solubility of L #1 and L #2: Lewis & Perkins 361
87. Preparation of Arsenic Bromide for physiological tests: Adams &

Murray 362

OR 2: Chloroacetophenone, (Reports 90-137)

90. Bromoacetophenone: Helfrich and Reid
91. Chloroacetophenone: Helfrich and Reid
92. Progress report on Chloroacetophenone: Helfrich and Reid
93. Chloroacetophenone: Helfrich, Kimball and Reid
94. Chloroacetophenone: Helfrich, Kimball and Reid
95. Preliminary report on the preparation of Acetophenone, Chloro-
acetyl chloride, and Chloroacetophenone: Holm and Reid 12
96. Chloroacetophenone from Chloroacetyl Chloride and Benzene:
Adams and Blicke 16
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97. Acetophenone from Benzoic and Acetic Acids: Reid 17
98. A comparison of yields of Acetophenone given by Aluminum
Chloride prepared by the Hydrochloric Acid and Chlorine method:

Reid, Holm and Gregory 19
99. Chloroacetophenone: Helfrich, Kimball and Reid 21
100. Preparation of Acetophenone by the Friedel-Craft method: Holm,

Kimball and Reid 25
101. Preparation of Chloroacetophenone: Reid, Holm and Kimball 32
102. Chloroacetophenone: Helfrich, Kimball and Reid 35

103. Preparation of Chloroacetyl Chloride from Chloroacetic Acid,
Sulfur Chloride (Mono or Di) and Chlorine: Adams and Hen-

derson 40

104. Preparation of Acetyl Chloride: Adams 42
105. Chloroacetophenone prepared from Chloroacetyl Chloride by

Sulfur Chloride process: Gregory and Reid 44
106. Preparation of Chloroacetyl Chloride from Chloroacetic Acid and

Phosgene: Adams and Heisig 45
107. Chloroacetophenone from Chloroacetyl Chloride obtained from

Stewart and Co.: Gregory and Reid 50
108. The preparation of Acetophenone: Vibrans and Gruse 51
109. Preparation of Monochloroacetic Acid by direct chlorination of

Acetic Acid: Adams and Engelbrecht 59
110. Chloroacetobiphenyl: Adams and Murray 63
111. Directions for the chlorination of Acetic Acid to Monochloroacetic

Acid: Adams, Engelbrecht and Worrall 64
112. Preliminary report on the preparation of Chloroacetyl chlorine

from 2B-Dichlorovinyl Ethyl Ether: Lewis, Perkins and Jones 67
113. Preparation of Chloroacetyl Chloride from Acetic Acid by hot-cold

Chlorination: Lewis and Read 82

114. Method of removing Sulfur Chlorides from Chloroacetyl Chloride
- preparation of pure Chloroacetyl Chloride: Vibrans, Grouse and

Seitz 88
115. The use of fuming Sulfuric Acid (80%) on DA, DM and Chloro-
acetophenone: Adams and Wood 91
116. Purification of Chloroacetyl Chloride: Lewis, Jones and Read 92
117. Phenyl Vinyl Ketone and Chloropropriophenone: Vibrans, Gruse
and Bump 107
118. The counter current chlorination of Acetic Acid: Adams and
Engelbrecht 113
119. The preparation of Chloroacetothienone — problem 001-103:
Babasinian 115
120. Chloroacetodiphenyl Oxide: Adams and Rapport 116
121. Chloroacetodiphenyl Sulfide: Adams and Rapport 117

122. Further report on the stability of mixtures of DA and TNT, Chloro-
acetophenone and TNT, Chloroacetophenone and Amatol:

Vibrans and Abbott 119
123. Final report on Friedel and Craft’s reaction between Diphenyl
Ether and Chloroacetyl Chloride: Scott 121
124. Chloracids and Acid Chlorides 124
125. The preparation of anhydrous Aluminum Chloride: Wendt,
Rosenthal and Banta 151

126. Report on the substitution of Ferric Chloride for a part of the
Aluminum Chloride used in Friedel and Craft reaction: Sarver,
Quigley and Reid 158
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127. Chloroacetophenone from Chloroacetyl Chloride prepared by Dr.
Boehner by chlorinating Acetyl-Chloride with lodine: Gregory and

Reid 160
128. Preparation of Aluminum Chloride from Bauxite and Phosgene:
Coolbaugh 162
129. Preparation of anhydrous Aluminum Chloride from Bauxite:
Wendt, Bittles, Puckhaber and Jones 166
130. Preliminary report on the preparation of Acetyl Chloride from
Sulfuryl Chloride and Calcium Acetate: Lewis and Cassebeer 177
131. Report on oils obtained as by-products in the preparation of
Chloroacetophenone: Reid and Frederick 183
132. Report on Dichloroacetophenone: Reid and Kimball 185
133. Report on Trichloroacetophenone: Kimball and Reid 189
134. Report on p-Bromophenacyl Chloride: Kimball and Reid 190
135. Report on p-Chlorophenacyl Chloride: Kimball and Reid 191
136. Report on p-Ethoxychloroacetophenone: Reid and Frederick 192
137. Report on Dichloroacetic Acid: Frederick and Reid 198

OR 3: Nitrogen Peroxide and Corrosion of Metals, (Reports 138-155)

138. Recommendations for Small Scale Plant Production of N,O, from

As,05 and HNO;: Ray 1
139. Properties and Preparation of Liquid Nitrogen Tetroxide: Ray,
Clark, Overstreet & Rosenthal 4
140. Vapor Pressure of NO: Smyth and Rosenthal 19
141. Conversion of Arsenic Residue from the N,O,4 Progress into
As,03: Smyth, Rosenthal and Landt 21
142. Notes on the Manufacture of N,O4: Smyth & Rosenthal 26
143. Preparation and Properties of Liquid Nitrogen Peroxide: Ray,
Clark, Overstreet and Rosenthal 29
144. Progress Report on the Corrosion of Metals: Hall 47
145. Action of Warfare Gases on Metallic Gun Parts Protected by
Oxide Coatings: Ray and Banta 54
146. Corrosion of Valve Metals: Ray & Overstreet 59
147. Corrosion of Valve Metals: Ray & Overstreet 62
148. Report Concerning Exposure of Flutter Valves to Noxious Gases:
Ray & Banta 66

149. Report Concerning Lowering of Freezing Point of Sulfuric Acids
Containing Varying Amounts of SOz by Addition of Other Sub-
stances and the Corrosive Effect of some of the Solutions upon

Wrought and Cast Iron: Ray, Escott and Williamson 67
150. Corrosive Action upon Steel of Nitrogen Tetroxide and the Liquids

used in its Preparation: Ray and Clark 79
151. Corrosion of Steel, Wrought Iron, and Cast Iron by certain Oleum

Solutions: Ray and Williams 82
152. Corrosion Tests on Benedict Metal: Ray & Escott 88
153. Corrosion of Valve Metals — IV: Overstreet & Escott 91
154. Corrosion of Valve Metals — V: Overstreet & Escott 94
155. Report on Shell Corrosion Work: Lewis & Carpenter 96

OR 4: Fluorine, Part I, (Reports 156-167)
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OR 5: Cyanogen Chloride, Lachrymators, (Reports 192-256), Yale Laboratory
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Attempts to Prepare Carbonyl Fluoride: Adams and Read

Action of Anhydrous Hydrofluoric Acid on Titanium Tetra-

chloride and Related Compounds: Smyth and Banta

The Preparations and Properties of Boron Trifluoride: Clark and
Banta

The Preparation of Fluorine: Wendt, Overstreet, Clark and
Colbeth

The Reaction of Fluorine with a few General Types of Com-

pounds: Clark, Clark and Colbeth

Researches upon Fluorine and its Compounds: G.L. Clark and
A.H. Clark

The Preparation of Anhydrous Hydrofluoric Acid: Ray and Banta

A Summary Report on Preparation of Anhydrous H,F,: Smyth
and Rosenthal

The Preparation of Anhydrous Hydrofluoric Acid: Smyth,
Rosenthal, Ray and Banta

Briefs on AS,03 Recovery and on H,F; in G-34: Overstreet

Action of H,F, on Thiodiglycol and G-34: Smyth, Rosenthal and
Ford

Preliminary Report concerning the Preparation of Fluorine by

Chemical means: The Preparation and Properties of Bromine

Trifluoride, and the Preparation of other Fluorides such as IFs,

COF,, SF¢, CF4, BF;, etc. : Ray and Clark

Cyanogen Chloride

The preparation of Cyanogen Chloride: Jennings and Scott

Method of preparing H-337: Conant

Preparation of G-178: Conant

Attempted preparation of G-178 from Potassium Ferrocyanide:
Conant

Mixing of G-178 with G-52, G-67 with G-52, G-67 with G-34 and

G-67 with G-25: Conant

Mixing of G-178 with other toxic substances: Conant

New method of preparing G-178 from solid Sodium Cyanide:
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