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RESEARCH, DEVELOPMENT AND EffiINEERING 

Adminis t ra t ion 

(U) The Chemical Corps Research and Development Command (RDCOM) 

experienced a change a t  t h e  t o p  midway i n  FY 1960, when Br igad ie r  General 

Graydon C. Essman, commanding, was reass igned  a s  Commanding Genera l ,  US ACC 

and MATCXM, and Colonel Fred J. Delmore became Commanding O f f i c e r ,  e f f e c t i v e  

12 January 1960. 16’ On 21 Apr i l  1960 Colonel Delmore was promoted t o  Briga- 

d ie r  General.  Dr. John Schwab, Deputy Commander f o r  S c i e n t i f i c  A c t i v i t i e s  

was d e t a i l e d  (and subsequent ly  t r a n s f e r r e d )  t o  t h e  Chief of Research and 

Development, DA, in October 1959; h e  w a s  succeeded by D r .  Will iam H. Summerson, 

whose appointment became e f f e c t i v e  as  of 1 March 1960. Col. Ronald L. Mart in ,  

Deputy Commander, r e t i r e d  e f f e c t i v e  30 June 1960. 168 

(LJ) FY 1960 was noteworthy a s  t h e  f i r s t  year  of an expanded Chemical 

Corps r e sea rch  and development e f f o r t .  The recommendations of  t h e  Defense 

Science Board and t h e  D i r e c t o r ,  Defense Research and Engineer ing,  WD, i n  t h e  

preceding y e a r ,  c a l l i n g  f o r  an inc rease  i n  t h e  l e v e l  of CBR a c t i v i t y 1 @  pro- 

duced a s u b s t a n t i a l  g a i n  i n  Corps funding f o r  R&D, a g a i n  which r ep resen ted  

t h e  f i r s t  phase of a long-range program. 

o r i g i n a l l y  i n  t h e  DA approved program f o r  Corps R&D use  i n  FY 1960, t h e  

I n  add i t ion  t o  t h e  $3e,480,000 

167 
OCCmlO, GO 1, 7 Jan  60. 

168 
W a r t  H i s t  Rpts ,  RDCOM, J a n  - Mar and Apr - J u n  60. 

169 
See above, PP. 10 - 12, 
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Chemical Corps obtained from the Army supplementary funding equivalent to a 

net increase of $8,119,320. Approximately $3,000,000 of this increase was 

provided for programs in the area of incapacitating agents. 

$1,084,000 went for basic research. The remainder, about $4,275,000, made 

available later in the year from emergency funds following a Corps request, 

was provided as transitional funding to accelerate item development programs.170 

Another 

(U) It was the policy of higher authority to require that the expansion 

of Corps research and development begun in FY 1960 be accomplished primarily 

through contracting. Accordingly, the institution of a more vigorous con- 

tracting effort was a major characteristic of RBD administration, especially 

in the latter part of the year. 

begun for calling a conference of potential research and development con- 

tractors. The conference was held in-April, 1960, and served to bring to the 

attention of industry those areas which were of primary interest to the Corps. 

Some 300 contract proposals were received by R&D Command in the period follow- 

ing the conference. Departmental requirements for the commitment of emergency 

funds by contract as of 1 June 1960 were met on schedule, a feat which brought 

commendation from the DA Director of Research and Development. 

Late in the fall of 1959 preparations were 

.-+-,.,. 

171 

170 

(2) Quart Rev, Jul - Sep 59, p. 50; Apr - Jun 60, p. 60A. 
tations, RDCOM to Ch, RBD, DA, FY 60. 

171 

(1) Interv, CmlC Hist Off with M r  John Haje, h o g  Div, RDCOM, 28 Oct 60. 
( 3 )  Quart Presen- 

(1) Interv, Hist Off with Dr William H. Summerson. RDalM. 8 Nov 60. 
(2 )  Ltr, Dir RgD, DAY to CCmlO, 17 Aug 60, no sub. 
RDCOM, to CCmlO, 3d Qtr FY 60. 

(3j Guart'RBA Presentation, 



UNC LAS SIFI2D 
C&NFib ENTIAL 

(U) Something of  an  innovat ion  i n  t h e  a rea  of RBD advanced planning 

t echn iques~appea red  during.FY 1960 i n  t h e  form of  j o i n t  R S D  - u s e r  seminars ,  

which cons i s t ed  of map exercises. The f i r s t  of t hese ,  P r o j e c t  SCORPION, was 

c a r r i e d  ou t  i n  conjunct ion  w i t h  t h e  Marine Corps i n  May,.1960, and concen t r a t ed  

on e l eva ted  l ine  source  d i s semina t ion  ( i . e . ,  a i rbo rne  sp ray ing )  o f  s e l e c t e d  

agents  i n  s imulated t a c t i c a l  s i t u a t i o n s .  172 

Four teenth  T r i D a r t i t e  Conference 

(C] The T r i p a r t i t e  conferees  on t o x i c o l o g i c a l  war fa re  met f o r  t h e i r  

fou r t een th  annual s e s s i o n  du r ing  t h e  per iod  14 - 26 September 1959, a t  Army 

Chemical Center. 

Canada, and t h e  United S t a t e s  r e s p e c t i v e l y ,  organized themselves j o i n t l y  i n t o  

e i g h t  subd iv i s ions ,  corresponding t o  t h e  e i g h t  b a s i c  a s p e c t s  of CBR on t h e  

agenda. Among t h e  recommendations approved by t h e  conference were: 

increased  e f f o r t  i n  t h e  a rea  of g e n e t i c  r e sea rch  a s  an a i d  i n  t h e  development 

of new or improved W agen t s ,  ( b )  high p r i o r i t y  r e sea rch  and development f o r  

Bw and CM alarm systems,  ( c )  emphasis on i n c a p a c i t a t i n g  CM agents ,  ( d )  combat 

development e x e r c i s e s  t o  de termine  problems of l i v i n g  and f i g h t i n g  i n  a t o x i c  

environment, ( e )  e s t ab l i shmen t  of uniform Iw ae roso l  assessment procedures  by 

The t h r e e  d e l e g a t i o n s ,  r ep resen t ing  t h e  United Kingdom, 

( a )  an  

a T r i p a r t i t e  working group, ( f )  cons ide ra t ion  by m/BW resea rch  workers 

t h e  problem of t h e  e f f e c t  o f  r a d i a t i o n  exposure on subsequent C!d/BW 

of  

172 

28 Oct 60. P r o j e c t  SCORPION is more f u l l y  d iscussed  i n  pp. 54 - 56 above. 
I n t e r v ,  Hist Off w i t h  Mr Howard M. Trussell, Adv P1 Div, Hq,  R D W ,  

I .  
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a t t a c k ,  ( 9 )  s tudy  of f a l l o u t  

p a r t i c l e s  comparable t o  f a l l o u t  f o r  u se  i n  experiments.  

)ed ic t ion  methods through t h e  p-$ction of 

1 73 

DisDersal SvstemS 

(C) The major accomplishment of t h e  yea r  i n  t h i s  realm was t h e  s tandard-  

i z a t i o n  e a r l y  i n  t h e  f o u r t h  q u a r t e r  of t h e  T-238 t o x i c  rocke t  a s  t h e  Rocket, 

Gas, 115-m, M55, au thor ized  t o  c a r r y  e i t h e r  GB or VX f i l l i n g s .  The r o c k e t ,  

designed t o  s e r v e  a s  an optimum a rea  ground d isseminat ion  source ,  had been 

yn$eFI development by O,rdnance, i n  conjunct ion  wi th  t h e  Chemical Corps,  s i n c e  
I L 3  ‘t .c c . t 1 7 - 1  ,-! -,: -*-f.., , . - -Ty I. ~ 

t h e  Korean War. The weapon c o n s i s t s  of a f i n - s t a b i l i z e d  s o l i d  f u e l  rocke t  

70 inches  long, t h e  forward t h i r d  of which c o n s t i t u t e s  t h e  warhead, ca r ry ing  

approximately 11 pounds of agent.  

capable  o f  handl ing 45  rounds simultaneously.  174 

I t  is  f i r e d  from a mul t i - tube  launcher  

During t h e  e a r l y  months of 

FY 1960 t h e  r o c k e t  s u c c e s s f u l l y  passed t h e  engineer ing  t es t  phase, but  t h e  

user tests, c a r r i e d  ou t  by t h e  F ie ld  A r t i l l e r y  Board, r e s u l t e d  i n  two wi ld  

rounds and a report r e c o p e n d i n g  c o r r e c t i v e  changes i n  both r o c k e t  and launch- 

er. The modi f ica t ions  were accomplished i n  time f o r  check t e s t i n g  i n  March, 

1960, fo l lowing  which t h e  A r t i l l e r y  Board dec la red  i t s e l f  ready t o  recommend #+“+s%j 

s t anda rd iza t ion .  With t h e  completion of t h i s  a c t i o n  i n  Apr i l ,  t h e  Chemical 

Corps became possessed for t h e  f i r s t  time of  a s t anda rd  munition wi th  a VX 

173 

PP* 23 - 54. 
F i n a l  Report ,  14 th  T r i p a r t i t e  Conference on Toxicologica l  Warfare,  

174 

a s  a Standard-A Type ..., 4 Apr 60. 
CCTC Item 3704, C l a s s i f i c a t i o n  of Rocket,  Gas, 115-mm., M55 (T238) 
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c a p a b i l i t y .  175 

(C) A second VX munit ion was accepted f o r  s t anda rd iza t ion  by t h e  

Chemical Corps Technical  Committee i n  Apr i l ,  1960: t h e  E5 chemical land 

mine. This  item, conforming i n  genera l  design t o  t h e  s tandard  an t i - tank  

mine, was designed t o  r e p l a c e  t h e  mustard mine o r i g i n a l l y  developed hefore  

World War 11. I t  is a t h i n  steel con ta ine r  with fuze  wells, h u r s t e r s ,  and 

a capac i ty  f o r  113 pounds of VX. 

mine funct ioned s a t i s f a c t o r i l y  i n  terms of  t h e  prescr ibed m i l i t a r y  charac- 

t e r i s t ics ,  but  t h e  Armor Board, which c a r r i e d  out  t h e  u s e r  t e s t i n g s  ind i -  

ca ted  concern over p o s s i b l e  shortcomings i f  t h e  weapon were used a s  an a n t i -  

personnel  munition, and recommended re -eva lua t ion  of employment. The 

Chemical Corps view was t h a t  since t h e  mine admi t ted ly  met t h e  c h a r a c t e r i s -  

t i c s  o r i g i n a l l y  p re sc r ibed  by CONARC, it ought t o  be accepted a s  a s t anda rd  

item. 

item a s  Mine, Gas, P e r s i s t e n t  VX,  2-gallon, M23 (E51 was approved on 25 May 

1960. However, t h e  Corps of Engineers en tered  a demurrer based on t h e  f a c t  

t h a t  it was c u r r e n t l y  r econs ide r ing  t h e  en t i re  f i e l d  of mine warfare  doc t r ine .  

I n  consequence, it was impossible  t o  s a y ,  as of t h e  c l o s e  of t h e  f i s c a l  y e a r ,  

what r o l e  t h e  newly s tandard ized  M23 would p lay  i n  t h e  a r sena l  of chemical 

weapons. 176 

I n  tests conducted e a r l i e r  i n  t h e  year  t h e  

This  po l i cy  was adopted by t h e  Army when type  c l a s s i f i c a t i o n  of t h e  

175 
( 1 )  m. ( 2 )  Quart  RBA P resen ta t ion ,  RDOOM, t o  CCmlO, 1st Qtr, FY 60. 

176 

M23 (E51 a s  a Standard-A Type, 8 Apr 60. 
5 May 60 w/lst Ind, 25 May 60. 
Capasso, Dev D i v ,  RDCOM, 4 Nov 60. 

(1) CCTC Item 3705,Class i f ica t ion  of Mine, Gas, P e r s i s t e n t  VX,  2-gal lon,  
(2)  CCTC Item 3710, same sub, 

( 3 )  I n t e r v ,  H i s t  Off with Mr Nicholas S o  
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(C) A t h i r d  major t y p e  c l a s s i f i c a t i o n  a c t i o n  i n  t h e  a rea  of d i s p e r s a l  

systems was t h a t  which brought a t o x i c  warhead f o r  t h e  Honest John m i s s i l e  

i n t o  t h e  Army supply system. 

over seven years  of work on t h e  problem of u t i l i z i n g  l a r g e - c a l i b e r  mid-range 

rocke t s  t o  c a r r y  t o x i c  agents .  The method adopted was t h e  inc lus ion  of a 

l a r g e  number of small  s e l f - d i s p e r s i n g  s p h e r i c a l  bomblets w i th in  a warhead 

s h e l l  compat ible  with t h e  bas i c  rocke t  design.  The E19R1 u t i l i z e s  a s  i t s  

bomblet t h e  E130R1, a r ibbed  s t e e l  4.5-inch sphere  con ta in ing  about 1.1 pounds 

of GB as  i t s  f i l l  and equipped t o  arm i t s e l f  f o r  bu r s t ing  by i t s  own r o t a t i o n  

a s  it f a l l s .  When loaded, t h e  E19Rl con ta ins  356 of  t h e s e  spheres .  

The warhead was t h e  E19R1,  t h e  outgrowth Of 

(C) Engineer ing and user test r e p o r t s ,  a v a i l a b l e  near  t h e  beginning of 

t h e  f i s c a l  year ,  i nd ica t ed  t h a t  t h e  warhead was ab le  t o  contaminate e f f e c -  

t i v e l y  a t a r g e t  a r e a  500 meters i n  r a d i u s ,  not  i nc lud ing  downwind a reas ,  when 

f i r e d  under s t anda rd  circumstances.  Use of t h e  E130-type bomblet i n  t h e  war- 

head f o r  VX d i sseminat ions ,  though o r i g i n a l l y  p ro jec t ed  f o r  development, was 

u l t i m a t e l y  regarded by t h e  Chemical Corps a s  u n s a t i s f a c t o r y  from t h e  poin t  of 

view of f u l l y  e x p l o i t i n g  VX c a p a b i l i t i e s .  Type c l a s s i f i c a t i o n  a c t i o n ,  com- 

p l e t e d  on 14 Apr i l  1960, des igna ted  t h e  munition a s  a standard-B type  War- 

head, 762-mm. Rocket,  Gas, Non-persis tent ,  GB, M79 (E19R1). 

u t i l i z i n g  t h e  E130R2 aluminum bomblet, was not  ready f o r  type  c l a s s i f i c a t i o n  

a s  t h e  year  ended.177 

,. x+v. .. 

An E19R2 warhead, 

177 
CCTC Item 3694, C l a s s i f i c a t i o n  of Warhead, 762-mm. Rocket, Gas, Non- 

p e r s i s t e n t  GB, M79 (E19R1) as  a Standard-B Type, 10 Feb 60. 
I f': . , I.-.---.- - 
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UNCL A S S I F I J ~  

(C) The E130R2 bomblet tu rned  out  t o  be t h e  c r u c i a l  d i f f i c u l t y  i n  gain-  

ing type  c l a s s i f i c a t i o n  s t a t u s  f o r  both t h e  improved Honest John warhead and 

t h e  t o x i c  warhead being developed f o r  t h e  L i t t l e  John rocke t .  

need a d d i t i o n a l  w o r k  i n  t h e  a rea  of f u z e  func t ion;  moreover, a tendency 

toward bui ldup of unacceptab le  pressures  when t h e  sphere  was loaded made its 

appearance. 

c a t i o n  of t h e  two warheads had t o  be de fe r r ed .  

I t  proved t o  

While t h e s e  problems remained t o  be ironed ou t ,  type  c l a s s i f i -  

178 

(C) Perhaps t h e  most promising new development i n  t h e  f i e l d  of d i s p e r s a l  

systems dur ing  FY 1960 was t h e  commencement of a program t o  u t i l i z e  Army com- 

bat  s u r v e i l l a n c e  drones as l i n e  source  agent disseminators .  Drones a v a i l a b l e  

for planning and development e s t ima tes  would provide t h e  Chemical Corps wi th  

spray tank c a r r i e r s  capable  of speeds from 200 t o  over 500 knots ,  and wi th  

payload c a p a c i t i e s  vary ing  from 200 up t o  perhaps 1,600 pounds of BW o r  CW 

agent.  The prospect  of more e f f i c i e n t  l i n e  source d isseminat ion  was pa r t i cu -  

l a r l y  i n t e r e s t i n g  t o  t h e  Chemical Corps because t h a t  method, though more de- 

pendent on weather cond i t ions  than  poin t  source  d i s p e r s a l ,  provides  b e t t e r  

coverage, 

siles makes t h e s e  po in t  sou rce  v e h i c l e s  less promising f o r  t h e  purposes of 

Moreover, t h e  prospec t  of r educ t ion  i n  t h e  s i z e  of f u t u r e  Army mis- 

179 CBR warfare .  

178 

4 Nov 60. 

179 

(2) Quar t  P resen ta t ion ,  RDCOM, t o  CCmlO, 2d Qtr, FY 60. 

(1) & a r t  P re sen ta t ions ,  RDCOM, t o  CCmlO, FY 60. (2)  Capasso i n t e r v ,  

(1 )  I n t e r v ,  Hist Off w i t h  Mr J. Rex P imlo t t ,  Dev Div, RDCOM, 4 Nov 60. 



( C )  After  pre l iminary  f e a s i b i l i t y  s t u d i e s ,  c a r r i e d  ou t  i n  coord ina t ion  

wi th  t h e  Army Combat S u r v e i l l a n c e  Agency by t h e  prime c o n t r a c t o r s  i n  t h e  

drone development program i n  t h e  f i r s t  h a l f  o f  t h e  f i s c a l  yea r ,  t h e  Chemical 

Corps urged t h e  p r o j e c t  upon CONARC. 

Research and Development, t h e  Corps succeeded i n  ga in ing  from CONARC t h e  

i ssuance  of a Q u a l i t a t i v e  M i l i t a r y  Requirement f o r  drone d isseminators  as  

e a r l y  a s  March, 1960, making p o s s i b l e  a r ap id  s t a r t  on c o n t r a c t i n g  a s  t h e  

f i s c a l  yea r  c losed .  

With t h e  suppor t  of t h e  Army Chief of 

180 

(U) Meanwhile, a more e f f i c i e n t  and economical method of c o l l e c t i n g .  tes t  

d a t a  on Bw sp ray  munitions was a l r eady  i n  use. 

des igna ted  WAR (h igh  v e l o c i t y  a i r c r a f t  r o c k e t ) ,  was found t o  be a s u i t a b l e  

v e h i c l e  f o r  short-range t e s t i n g  of l i n e  source  d isseminat ion  devices .  

capable  of  being f i r e d  i n  a r e l a t i v e l y  f l a t  t r a j e c t o r y  a t  speeds up t o  Mach 

An obsolescent  Navy m i s s i l e ,  

It was 

1.2, p rovid ing  a good approximation of a high-speed drone,  though n e c e s s a r i l y  

wi th  scaled-down payload capac i ty .  

p lanes  reduced tes t  c o s t s  t o  8200 per  t r i a l ,  a s  a g a i n s t  91,000 an hour and up 

f o r  A i r  Force  suppor t ,  and made p o s s i b l e  much more f r equen t  t e s t i n g  on s h o r t e r  

no t i ce .  

*;* .*j The use of t h i s  rocke t  i n  l i e u  of A i r  Force 

181 

180 

28 Mar 60. 

181 
(1) Quar t  P resen ta t ion ,  RDCOM, t o  Ch, RBD, DA, 4 t h  Qtr, FY 60. 

(2) I n t e r v ,  Hist Off w i t h  Mr William W .  D o r r e l l ,  D i r  Tech Se rv ,  U.S. Army 
CmlC B io log ica l  Labora to r i e s ,  (Bio;.Labs ), 9 Nov 60. 

( 1 )  P imlot t  i n t e r v ,  4 Nov 60. (2) Information Memorandum, O X m l O ,  

. ,  , . .  , , _. \, u;is.>. 
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Aaents 

(C) During t h e  f i r s t  h a l f  o f  t h e  f i s c a l  year  a concerted e f f o r t  was 

made by t h e  Chemical Corps, backed by an a d d i t i o n a l  a l lotment  of Army RBD 

funds,  t o  t ype  c l a s s i f y  a new i n c a p a c i t a t i n g  agent  by t h e  beginning of calendar  

1960. The e f f o r t ,  des igna ted  Project NEW YEAR i n  August 1959, centered on 

Sernyl  (EA 21481, which was s e l e c t e d  as  t h e  most s u i t a b l e  candidate  agent  f o r  

e a r l y  s t anda rd iza t ion .  The agent  was a d i scarded  experimental  a n e s t h e t i c  

tu rned  over  t o  t h e  Corps by Parke, Davis and Company; it possessed both mental 

and phys ica l  i n c a p a c i t a t i n g  c h a r a c t e r i s t i c s ,  depending on t h e  dose level.  The 

a v a i l a b i l i t y  of information on mass production methods and c l i n i c a l  experience 

was a major f a c t o r  i n  i t s  s e l e c t i o n .  la* 

learned t h a t  t h e  minimum e f f e c t i v e  dosage was regarded a s  too high f o r  prac- 

t i c a l  f i e l d  use.  

w a s  dropped. 183 

I n  December 1959, however, it was 

I n  consequence t h e  type  c l a s s i f i c a t i o n  program f o r  Sernyl  

( S I  While t h e  hopes f o r  Sernyl  were d isappoin ted ,  t h e  genera l  program 

f o r  development of new i n c a p a c i t a t i n g  agents  continued t o  enjoy high p r i o r i t y .  

A BW r e sea rch  e f f o r t  t o  s e l e c t  a f a s t - a c t i n g  incapac i t a t ing  agent  centered  

a t t e n t i o n  on staphylococcus en te ro tox in  a s  a promising candidate .  184 

182 

(2 )  % a r t  Hist R p t ,  CWL, J u l  - Sep 59. 

183 

(2 )  I n t e r v ,  Hist Off w i t h  Dr O l i n  H. Borum, Research Div, RDCOM, 4 Nov 60. 

184 

(1) Br ie f ing  Notes, D i r  Ind Opns Eng, ENCOM, 1 J u l  - 30 Sep 59, p. 5. 

( 1 )  w a r t  P r e s e n t a t i o n s ,  RDCOM, t o  Ch, RBD, DA, 2d and 3d Qtrs, FY 60. 

Technical Program Review and Analysis ,  Bio Labs, FY 60,  p. 5. 
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Keanwhile, r e sea rch  i n  t h e  f i e l d  of (3N i n c a p a c i t a t o r s  tended t o  concen t r a t e  

on EA 2277 (CS 4030), one of a group of h a l l u c i n a t o r y  b e n z i l i c  ac id  de r iva -  

t i v e s  w i t h  c a p a b i l i t i e s  as  i n c a p a c i t a t i n g  agents.  Tox ic i ty  s t u d i e s  of t h i s  

compound on sub-primates were c a r r i e d  o u t ,  and t h e  f i r s t  tests on human volun- 

teers were undertaken before  t h e  end of t h e  year.185 Research and development 

on v i r a l - r i c k e t t s i a l  i n c a p a c i t a t o r s  was most advanced i n  t h e  case  of Venezuelan 

equine encephalomyel i t i s ,  so much t h a t  it was scheduled f o r  t y p e  c l a s s i f i c a -  

t i o n  before  t h e  end of t h e  year.  

a d i s e a s e  of horses .  

by t h r e e  t o  e i g h t  days of i ncapac i t a t ion .  

t h e  d i s e a s e .  

v i r u s  o r i g i n a l l y  scheduled f o r  t y p e  c l a s s i f i c a t i o n  i n  t h e  wet-suspension form 

d id  not  respond s u i t a b l y  t o  product ion methods. 

a t  t h e  end of t h e  year  was t o  recommend type  c l a s s i f i c a t i o n  f o r  another  s t r a i n .  

F ina l  a c t i o n  was scheduled f o r  e a r l y  i n  FY 1961. Because of t h e  p re s su re  of 

t h i s  work on Bio logica l  Labora tor ies '  f a c i l i t i e s ,  a planned program f o r  com- 

p l e t i n g  development of dry Q f e v e r ,  a r i c k e t t s i a l  i n c a p a c i t a t i n g  agent ,  was 

de fe r r ed  f o r  t h e  remainder of t h e  year.186 

The agent  is a v i r u s  occur r ing  n a t u r a l l y  a s  

I n  humans it causes  one t o  four  days of f eve r  followed 

There is no s p e c i f i c  therapy  f o r  

I n  t h e  course of t h e  year  it was found t h a t  the  s t r a i n  of t h e  
I 

The u l t i m a t e  d e c i s i o n  reached 

%?* 

A g radua l ly  inc reas ing  emphasis on 

185 
(1) Quar t  Hist Rpt,  CWL, Mar - Jun 60. (2) Borum i n t e r v ,  4 Nov 60. 

186 

(2) CCTC Item 3762, C l a s s i f i c a t i o n  of t h e  Virus of Venezuelan Equine Encepha- 
lomye l%t i s . . ,  1 Aug 60 (SI. 

(1) Technical  Program Review and Analysis ,  Bio Labs, FY 60, pp. 14  - 15. 
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v i r a l - r i c k e t t s i a l  r e sea rch -was  a genera l  c h a r a c t e r i s t i c  of t h e  y e a r ,  ind i -  

ca ted  i n  such developments as  t h e  s a t i s f a c t o r y  completion of sc reening  r e s e a r c h  

on R i c k e t t s i a  r i c k e t t s u  , t h e  c a u s a t i v e  agent  of Rocky Mountain spo t t ed  f e v e r ,  

and t h e  i n i t i a t i o n  of r e s e a r c h  on t h e  pant ropic  s t r a i n  of t h e  R i f t  Val ley  

f eve r  v i r u s  and t h e  two r i c k e t t s i a e  causing endemic and epidemic typhus respec-  

t i v e l y .  187.' 

( S )  Development of l e t h a l  E44 agents  reached a milestone i n  FY 1960 when 

dry P a s t e u r e l l a  t u l a r e n s i z ,  a new form of t h e  causa t ive  organism of tu l a remia ,  

was type  c l a s s i f i e d  e a r l y  i n  t h e  year. A wet-suspension form had been c l a s s i -  

f i e d  t h e  year  before .  18' 

sen t ing  an improvement over  l i q u i d  suspensions i n  t h a t  t hey  a r e  more adaptab le  

t o  s t o r a g e ,  shipping,  and l o g i s t i c  exigencies .  Research i n t o  p r a c t i c a l  d ry ing  

methods f o r  l i v i n g  agents  began dur ing  t h e  Korean War, and led t o  t h e  conclu- 

s ion  t h a t  f reeze-drying t echn iques ,  when modified t o  y i e l d  an e a s i l y  mi l led  

p e l l e t ,  were most s u i t e d  t o  producing v i a b l e  dry  l i v i n g  agents  of accep tab le  

p a r t i c l e  s i z e  and s t o r a g e  c h a r a c t e r i s t i c s .  

1958 and was s u b s t a n t i a l l y  complete by t h e  end of FY 1959. 

involves  f r eez ing  d r o p l e t s  of a s t a b i l i z e d  concentrated l i q u i d  cu l ture  of t h e  

agent w i th  l i q u i d  Freon, dry ing  t h e  r e s u l t a n t  p e l l e t s ,  and reducing t h e  d r i e d  

Genera l ly  speaking,  dry  agents  a re  regarded a s  r ep re -  

Work on dry  P. t u l a r e n s i s  began i n  

The method adopted 

187 

(2)  L t r ,  C ,  Prog Coord O f f ,  Bio Labs, t o  Hist Of f ,  sub: 
mation, FY 1960, 16 Dec 60. 

188 

inc ludes  a genera l  d i s c u s s i o n  of tu la remia  a s  a B'd agent.  

(1 )  Technical  Program Review 8 Analysis ,  Bio Labs, FY 60, pp- 4 - 5. 
H i s t o r i c a l  Infor -  

Cf. Summary of Major Events and Problems, FY 59, pp. 98 - 99, which 
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product  t o  a p a r t i c l e  diameter of about 5.5 microns through a two-stage m i l -  

l i n g  opera t ion .  

s k i m  m i l k ,  sucrose ,  and t h i o u r e a ,  which serves  a s  a coa t ing  f o r  t h e  organisms 

throughout  t h e  process. 

14.7 x 10 v i a b l e  ce l l s  and has  a three year  s t o r a g e  s t a b i l i t y  when s to red  i n  

a dry  n i t rogen  atmosphere a t  -18 C. From t h e  l o g i s t i c a l  po in t  of view espec- 

i a l l y ,  success fu l  completion of t h i s  development of t h e  f i r s t  s tandard  dry  

l i ve  agent  c o n s t i t u t e s  a major breakthrough i n  EW. 

dry  agent  was completed on 29 September 1959. 

The s t a b i l i z e r  used is a p r o t e c t i v e  suspension conta in ing  

A gram of t h e  packaged product conta ins  about 
9 

0 

Type c l a s s i f i c a t i o n  of t h e  

189 

(C) Work on l e t h a l  CW agents  centered l a r g e l y  on t h e  V agents .  As  a 

byproduct of s tudy  of t h e  behavior of V agents  i n  s o l u t i o n  a new h igh ly  t o x i c  

compound was i d e n t i f i e d ,  a product of t h e  hydro lys i s  of  VX i n  n e u t r a l  or 

s l i g h t l y  a l k a l i n e  so lu t ions .  The new item, des igna ted  EA 2192, r e a c t s  i r r e v e r -  

s i b l y  wi th  c h o l i n e s t e r a s e  and has an LD50 comparable t o  V X ,  bu t  it requires 

a d d i t i v e s  before  it w i l l  p e n e t r a t e  t h e  sk in .  Fu r the r  s tudy  of  t h e  compound 

was scheduled. 190 Research on c e r t a i n  h igh ly  t o x i c  subs tances ,  no tab ly  t h e  

carbamates ( t y p i f i e d  by EA 1464) and t h e  n a t u r a l  t o x i n s  found i n  clam siphons 

and t h e  Japanese  p u f f e r  f i s h ,  continued through t h e  year .  Addit ional  quant i -  

t i es  of  t h e  l a t t e r  were i s o l a t e d ,  and a new de termina t ion  was made f o r  t h e  

f . >.,"; 

189 

as  a Standard-A Type BW Antipersonnel Agent (S), 4 Sep 59. 
s e n t a t i o n ,  RDCOM, t o  Ch, RgD, DA, 3d Qtr, FY 60. 

190 

(1) CCTC Item 3632, C l a s s i f i c a t i o n  of Dry P a s t e u r e l l a  Tu la rens i s  . e .  

(2) &ar t -P re -  

Quar t  H i s t  Rpts ,  ONL, J a n  - Mar 60, Apr - J u n  60. 
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191 empi r i ca l  formula of p u f f e r  poison. Much of t h i s  work was done on c o n t r a c t .  

Alarms 

(C) One of t h e  most u r g e n t l y  des i red  items i n  t h e  RBD program, pending 

t h e  f u t u r e  development of a u n i v e r s a l  alarm system, i s  a p r a c t i c a l  and p o r t a b l e  

f i e l d  po in t  source alarm f o r  nerve gases .  The E41 type of automatic alarm 

under development during FY 1960 through a c o n t r a c t  w i t h  Radio Corporat ion of 

America is a min ia tu r i zed  v e r s i o n  o f  t h e  E21, p rev ious ly  accepted by t h e  Navy 

but  r e j e c t e d  by t h e  Army as t o o  l a r g e  f o r  f i e l d  use .  The weight l i m i t a t i o n  

placed on t h e  developers  was t h i r t y  pounds, i nc lud ing  b a t t e r i e s  (except  f o r  

b a t t e r i e s  needed t o  supply h e a t  when ope ra t ing  i n  temperatures  below 32’F). 

While t h e  o r i g i n a l  concept of t h e  E41 alarm envisaged a warning system f o r  G 

agen t s ,  a V agent c a p a b i l i t y  was added. Considerable emphasis was placed dur- 

i ng  t h e  y e a r  on i n t e r c h a n g e a b i l i t y  of t h e  suppl ied b a t t e r y  power sou rce  w i t h  

t h e  24-vol t  power sou rce  of combat v e h i c l e s  and t h e  a b i l i t y  of t h e  b a t t e r y  u n i t  

t o  be recharged using s t anda rd  equipment a l r eady  in t h e  f i e l d .  192 AS insurance 

a g a i n s t  p o s s i b l e  f a i l u r e  of t h e  E 4 1  under development t o  meet DA requirements ,  

t h e  Chemical Corps undertook p a r a l l e l  development i n  i t s  own l a b o r a t o r i e s  of a 

s i m p l i f i e d  ve r s ion .  By t h e  middle of FY 1960 progress  i n  t h i s  e f f o r t  was suf -  

f i c i en t  t o  j u s t i f y  t h e  l e t t i n g  of a new c o n t r a c t ,  t h i s  time w i t h  A i r c r a f t  A r m -  

aments, t o  c a r r y  t h e  work forward t o  t h e  po in t  where e v a l u a t i o n  tes t s  could be 

191 
(1) Borum i n t e r v ,  4 Nov 60. 

31 Dec 59 ,  Subproject4C08-03-016-07. 

192 

Point  Detect ion Alarm, 30 J u n e  59. 

( 2 )  Consolidated RBD Annual P ro jec t  Rp t ,  

CCTC Item 3611, M i l i t a r y  C h a r a c t e r i s t i c s  f o r  Chemical Warfare Agent 
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made. 

w i t h  t h e  E41Rl'at  t h e  c l o s e r o f ' t h e  fismL year  

The new v e r s i o n ,  des igna ted  E14R1, was undergoing comparative t e s t i n g  
193 

(C) The p r i n c i p a l  e f f o r t  i n  t h e  development of au tomat ic  BW f i e l d  

alarms was d i r e c t e d  toward two devices  now i n  t h e  prototype s t age :  

a larm and t h e  partichrome alarm. The f i r s t  of t h e s e  is based on observa t ion  

of f l u c t u a t i o n  of p a r t i c l e  s i z e  d i s t r i b u t i o n  i n  t h e  atmosphere; it i s  handi- 

capped by a high f a l s e  alarm r a t e  r e s u l t i n g  from random background f l u c t u a t i o n .  

Improved s e n s i t i v i t y  was achieved during t h e  yea r ,  wi th  a corresponding reduc- 

t i o n  of t h i s  def ic iency .  S t a t i s t i c a l  s t u d i e s  i n  progress  were expected t o  i m -  

prove t h e  a b i l i t y  of t h e  instrument  t o  d i s t i n g u i s h  z i g n i f i c a n t  da t a .  

par t ichrome alarm is based on t h e  d e t e c t i o n  of a i rbo rne  b a c t e r i a  through visu-  

a l  s t a i n i n g ;  t h e  procedure employed r e q u i r e s  automatic scanning of samples 

c o l l e c t e d  and s t a i n e d  on o i l -coa ted  o p t i c a l  t ape .  

device  was completed during t h e  year ,  and development of an improved model 

capable  of p r a c t i c a l  f l e l d  use was begun. A t h i r d  alarm p r i n c i p l e ,  d e t e c t i o n  

of a i rbo rne  p r o t e i n  through reduct ion  t o  ammonia by p y r o l y s i s ,  w i t h  subsequent 

de te rmina t ion  of t h e  ammonia, was t h e  ob jec t  of study. An ion chamber measur- 

i ng  t h e  decrease  i n  cur ren t  when f i n e l y  divided ammonium c h l o r i d e  is passed 

through c o n s t i t u t e d  t h e  d e t e c t i o n  device  employed i n  t h e  l abora to ry .  

t h e  end of t h e  year  t h e  f irst  phase of a prime c o n t r a c t  f o r  t h e  development of 

a PW r a p i d  warning system was negot ia ted  w i t h  Douglas A i r c r a f t  Company. 194 

t h e  r a t i o  

The 

The bas i c  des ign  f o r  t h i s  

s 

Toward 

193 
Br i e f ing  Notes, D i r  Ind Opns Eng, ENCOM, J u l  - Sep 60, pp. 11 - 12, 

194 
(1 )  Technical Program Review 8 Analysis ,  Bio Labs, FY 60, pp. 26 - 29. 
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P r o t e c t i o n  

(U) Considerable  emphasis was given during FY 1960 t o  research  and 

development work on vacc ines .  A major accomplishment in t h i s  a rea  was t h e  

success fu l  t e s t i n g  of a l i v e  tu la remia  vaccine.  Vaccines conta in ing  non- 

v i a b l e  an t igens  f o r  tu la remia  had been used a t  t h e  Bio logica l  Labora tor ies  f o r  

f i f t e e n  yea r s ,  wi th  o v e r a l l  r e s u l t s  considered u n s a t i s f a c t o r y .  Nei ther  t h e  

l e v e l  of p ro tec t ion  confer red  nor t h e  c h a r a c t e r  of r e a c t i o n s  met des i r ed  

s tandards .  After  s e v e r a l  hundred vacc ina t ions  wi th  a l i v e  a t t enua ted  vacc ine  

of Russian o r i g i n ,  it was p o s s i b l e  t o  s t a t e  t h a t  r e a c t i o n s  were n e g l i g i b l e  and 

t h e  p r o t e c t i o n  confer red ,  i n  terms of blood tes ts  and s k i n  s e n s i t i v i t y ,  decid- 

ed ly  supe r io r  t o  t h a t  p rev ious ly  a t t a i n e d .  S i g n i f i c a n t l y ,  t h e  Bio logica l  Lab- 

o r a t o r i e s  experienced no cases  of l abora to ry  - acquired tu l a remia  i n  t h e  

second h a l f  of t h e  f i s c a l  y e a r ,  a f t e r  t h e  new program was i n s t i t u t e d .  

corresponding at tempt  t o  r e p l a c e  k i l l e d  vacc ines  known t o  be inadequate  w i t h  

a v i a b l e  a t t enua ted  vacc ine  f o r  Venezuelan equine encephalomyel i t is  had not  

reached t h e  same degree of development by t h e  c l o s e  of t h e  f i s c a l  year .  196 

195 A 

- 

(C) A r ecen t  commercial development, an emulsion copolymer of polyethyl-  

a c r y l a t e  named Hycar, is being u t i l i z e d  i n  t h e  p r o t e c t i v e  c l o t h i n g  program. 

Hycar-treated f a b r i c s  possess  a permanent absorbent  which i s  capable  of t ak ing  

195 

37, i n  Quar t  H i s t  Rpt,  CmlC Adv C,  Apr - J u n  60. 
and Analysis ,  Bio Labs, FY 60,  p a  30. 

196 

(1) Minutes, Med 8 h o t  Committees, CmlC Adv C,  3 - 4 Dec 59, pp. 33 - 
( 2 )  Technical Program Review 

m, p. 31. 



UNCLA 

up t o x i c  vapor.  

of p r o t e c t i o n  a g a i n s t  t h e  amount of t o x i c  vaporvhich might be expected t o  

p e n e t r a t e  impregnated o u t e r  c lo th ing .  

l e s s  i r r i t a t i n g  than  t h a t  t r e a t e d  wi th  CC2, t h e  s tandard  chloramide impreg- 

Underwear made of such f a b r i c s  o f f e r s  a s u b s t a n t i a l  degree 

The t r e a t e d  f a b r i c  is more s t a b l e  and 

197 n i t e .  

(U) Severa l  s p e c i a l  purpose p r o t e c t i v e  masks were t y p e  c l a s s i f i e d  dur- 

ing t h e  f i s c a l  year .  The f i r s t  of these was a new headwound mask. The re- 

placement of t h e  obso le t e  World War I1 headwound p r o t e c t i v e  mask had been a 

Corps o b j e c t i v e  since 1951. The E5R3 model, developed i n  t h e  yea r s  fol lowing,  

c o n s i s t s  of a semi-r igid hood of f i l t e r  m a t e r i a l  equipped wi th  p l a s t i c  eye- 

p i e c e s  and a f a b r i c  s k i r t  providing a g a s - t i g h t  c losu re  a t  t h e  neck. 

permits  d i f f u s i o n  of oxygen, carbon d ioxide ,  and water  vapor,  bu t  excludes 

gas-aerosol  m a t t e r ,  inc luding  s tandard  Oh/W agents  and r a d i o a c t i v e  pa r t i cu -  

l a t e s .  

and was s t anda rd ized  on 29 September 1959 a s  t h e  M18. 19* 

s p e c i a l  purpose mask t o  e n t e r  t h e  supply system was t h e  E 1 5  rocke t  p rope l l an t  

gas  mask, a replacement f o r  t h e  M15 compressed a i r  b rea th ing  dev ice  prev ious ly  

s tandard  f o r  u s e  by personnel handling l i q u i d  rocke t  p rope l l an t s .  

The hood 

I t  was approved by The Surgeon General a f t e r  u s e r  t e s t s  i n  FY 1959, 

A second type  of 

Current  

Army requirements  f o r  p r o t e c t i v e  equipment f o r  t h i s  purpose ind ica t ed  t h a t  

t h e  more l i m i t e d  p r o t e c t i o n  of an appropr i a t e  gas  mask would meet ord inary  

197 

61. 
Hist Off wi th  M r  I rv ing  Cort ,  RDCOM,.Q.Nov 60. 

198 

(E5R3) as  a Standard-A Type, 13 Aug 59. 

( 1 )  Minutes,  Med & R o t  Committees, CmlC Adv C ,  3 - 4 Dec 59,  pp. 60 - 
(2 )  Quart P resen ta t ion ,  RDCOM, t o  Ch, R&D, DA, 4 t h  Qtr, FY 60. ( 3 )  I n t e r v ,  

CCTC Item 3625, C l a s s i f i c a t i o n  of t h e  Mask, P r o t e c t i v e ,  Headwound, M16 



needs, l eav ing  a i r  supply dev ices  f o r  emergency s i t u a t i o n s o  

developed i n  FY 1959 c o n s i s t s  of a s t anda rd  M9 combat facepiece  equipped w i t h  

a modified i n d u s t r i a l - t y p e  acid-vapor c a n i s t e r  and a 27" corrugated hose. It 

was s tandard ized  as  t h e  M21 on 14 Apr i l  1960. 199 

s t anda rd iza t ion  of an improved v e r s i o n  of t h e  M14 mask, a component of t h e  Me 

three-man tank c o l l e c t i v e  p r o t e c t o r ,  as t h e  M14A1. The new model f ea tu red  a 

s l i g h t l y  redesigned black rubber  f acep iece ,  a s impl i f i ed  l ens  assembly, and 

provis ion  f o r  f u t u r e  inco rpora t ion  of a new nosecup s t i l l  under development. 

Type c l a s s i f i c a t i o n  was approved on 6 May 1960, a t  which t ime t h e  M14 became 

a standard-B item. 

The E15 mask 

The t h i r d  such ac t ion  was t h e  

200 

Anticroo Research 

(C) The unce r t a in  s t a t u s  of  a n t i c r o p  programs i n  r e c e n t  yea r s  has  tended 

t o  keep work i n  t h i s  a rea  t o  a minimum. I n  FY 1960, a f t e r  8300,000 had been 

earmarked t o  keep the  program a l i v e ,  a d e f e r r a l  ac t ion  by t h e  Bureau of t h e  

Eudget, followed by a withdrawal by DA of c e r t a i n  RgD sub-al lotments  had t h e  

e f f e c t  of leaving a n t i c r o p  r e s e a r c h  unfunded. The Chemical Corps was a b l e  t o  

r e s t o r e  t h e  $300,000, however, by reprogramming t h e  funds from o t h e r  resources .  

This  hand-to-mouth f inanc ing ,  though it kept  r e sea rch  from being phased ou t  

a l t o g e t h e r ,  had a d e l e t e r i o u s  e f f e c t  on sys t ema t i c  planning of p r o j e c t s  and 

199 

(E151 as  a Standard-A Type, 11 Jan  60. 

200 

Standard-A Type JK R e c l a s s i f i c a t i o n  of t h e  M14 Mask t o  Standard-B, 5 Feb 60. 

CCTC Item 3684, C l a s s i f i c a t i o n  of Mask, Gas ,  Rocket P rope l l an t ,  M21 

CCTC Item 3691, C l a s s i f i c a t i o n  of Mask, P r o t e c t i v e ,  T a n k ,  M14A1 as  a 



201 made long-range c o n t r a c t s  impossible.  

(S) Within t h e s e  seve re  l i m i t a t i o n s ,  work w a s  cont inued on t h e  epidemio- 

logy of  r ice  b l a s t .  

wheat crops a t  f o u r  s i tes  s e l e c t e d  as  c l i m a t i c a l l y  analogous t o  wheat-growing 

r eg ions  i n  p o t e n t i a l  t a r g e t  a r eas .  Crop f a i l u r e s  a t  two o f  t h e s e  si tes f r u s -  

t r a t e d  exper imenta t ion  t h e r e :  success fu l  opera t ions  were completed a t  a t h i r d  

s i t e  and i n  progress  a t  t h e  f o u r t h  as  t h e  year  ended. Pre l iminary  s t u d y  of 

s t r i p e  r u s t ,  an O r i e n t a l  d i s e a s e  of wheat,  was c a r r i e d  on i n  greenhouses and 

by c o n t r a c t .  The screening  program f o r  h e r b i c i d a l  compounds cont inued ,  wi th  

emphasis on cacody l i c  ac id .  

A new project was i n i t i a t e d  t o  t e s t  wheat stem r u s t  on 

202 

Radio logica l  Warfare 

(U) A major new t o o l  f o r  work i n  r a d i o l o g i c a l  defense  w i l l  be a v a i l a b l e  

t o  t h e  Chemical Corps as  t h e  r e s u l t  of work begun e a r l y  i n  FY 1960 on a rad io-  

l o g i c a l  t e s t  f i e l d  a t  Dugway Proving Ground. The des ign  c a l l s  f o r  a c i r c u l a r  

paved f i e l d  616 f e e t  i n  d iameter ,  and v i r t u a l l y  f l a t ,  save  f o r  a d ra inage  

s lope.  

a rea  by pellets of a r a d i o a c t i v e  a l l o y  conta in ing  Cobal t  60. 

t e s t e d  w i l l  be handled i n  t h e  contaminated a rea  by means of remotely c o n t r o l l e d  

e lec t r ic  v e h i c l e s  and observed by t e l e v i s i o n .  As a source  of  r a d i a t i o n  f o r  

determining r e s i d u a l  e f f e c t s ,  e f f i c a c y  of p r o t e c t i o n ,  and t h e  l i k e ,  t h e  new 

*;f?><; 

Con t ro l l ed  r a d i o a c t i v e  contamination w l l l  be provided w i t h i n  t h e  t e s t  

Items t o  be 

201 

28 Oct 60. 
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f a c i l i t y  w i l l  f i l l  t h e  gap  l e f t  by t h e  l o s s  of r e s i d u a l  r a d i a t i o n  sources  

inherent  i n  t h e  suspension of nuc lear  weapons tes ts .  2 03 

2 03 

pp. 26 - 29,  i n  Quart Hist Rpt ,  CmlC Adv C,  Oct - Dec 60. 
Off wi th  Capt W .  Wohlford, Nucl Act Div, RDCOM, 28 Oct 60. 

(1) Minutes, Dissern 8 F i e l d  Tes t ing  Corn, CmlC Adv C ,  28 - 29 Apr 60, 
( 2 )  I n t e r v ,  Hist 
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