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Chemical Corps Research and Development Command 

DUGWAY PROVING GROUND 
Dugway , Utah 

CMIRD-DU-GDO 10 August 1956 

SUBJECT: S i g n i f i c a n t  Accomplishments during p e r i o d  13 Ju ly  - 5 August 
1956 (CSGLD 6 9 6 )  

TO : Commanding General 
C m l  C Research & Development Command 
Gravel ly  Po in t  
Washington 25 ,  D.  C .  

1. Submitted herewith i s  information regarding t h e  f i e l d  t e s t  
s t a t u s  and s i g n i f i c a n t  developmental and r e sea rch  accomplishments f o r  
t h e  per iod 13 July - 9 August 1956. 

2. Events ,  problems, and accomplishments on c u r r e n t  p r o j e c t s  
be ing  conducted by Research D i r e c t o r a t e  a r e  as follows: 

A. BH Research 

a.  Sinden Sampler. A new s i e v e ,  f o r  time s e q u e n t i a l  
sampling has been designed and w i l l  be f a b r i c a t e d  i n  t h e  nea r  f u t u r e .  
A new type d r i v e  is  p r e s e n t l y  be ing  designed which w i l l  e l i m i n a t e  t h e  
msepletic , .- trwuimission. 

-!a\ 
b. P e r s i s t e n c e  of s. The S a l t  F l a t s  Grid and t h e  

r e g u l a r  p l o t s  conteminated wi th  e p r e s e n t l y  being monitored 
f o r  the agent .  

c. 
Impinger - After Aspirat ion.  
a t i o n  which w i l l  be accomplished a f t e r  which a f i n a l  r e p o r t  w i l l  be 

Baotorial Reoovery Rates in  t h e  6 L/min A l l - C l a s s  
Completed except f o r  s t a t i s t i c a l  evalu- 

w r i t t e n .  

d. Impinger E f f i c i e n c y  Studies .  Complete s tudy  on the 
e f f e c t  o f  r a i s i n g  t h e  o r i f i c e  from t h e  bottom of the  impinger bowl. 
Bes t  r e s u l t s r e r e o b t a i n e d  w i t h  t h e  o r i f i c e  15 mm from t h e  bottom of t h e  
bowl. 
e f f i c i e n c y  of t he  AG1 with the  o r i f i c e  r a i s e d  15 PPL from t h e  f l o o r  of  
t h e  A02. 

P r e s e n t l y  s t u d y i n g t h e  effect o f  v01u.p~ of impingsr f l u i d  on the  

.%a 
I .  

?017iL 
'I .. ~ I ,  'r I " C T  .h I ;  +- 9 +.+. !'. .. .--. 
,-. 
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e .  Counting Methods f o r  Anderson Sampler P la t e s .  Data has 
been aeoured which may be adequate f o r  canfiming the  p o s i t i v e  ho le  method 
and the  t a b l e  which has been c a l c u l a t e d  from t h e  formula 

1 1  1 ... 1 ) P = N ( - -  - - 
N N - 1  N - 2  N - r l  

vhe re  P i s  t h e  number o f  p a r t i c l e s ,  N i s  t h e  number o f  holes  per s t a g e  
(340) and r i s  t h e  number o f  posLtive ho le s .  
analyzed by t he  s t a t i s t i c i e n .  

The d a t a h a v e a o t ,  been 

f. Rela t ionsh ip  o f  S i z e  of P a r t i c l e s  t o  AS Stage Di s t r ibu -  
t i o n .  A considerable  amount of d a t a  has been accumu2ated on r e i a t i o n s h i p  
of s i z e  of p a r t i c l e s  t o  s t a g e  a i s t r i b u t i o  
tu rned  over t o  the  s t a t i s t i c i a n  f o r  a n a l y  

- 
AS.  These 'da>ta ' a re  being 

g. Cold Weather Samplinq (AS) This  cold weather sampling 
u n i t ,  designed,  constructed and t e s t e d  more than a year ago,  has now 
been made more compact. F i n a l  t e s t s  w i l l  be made as soon as a h e e t  
exchange tube i s  f a b r i c a t e d .  

d 

B. CW Research 
'$ i 
'E a .  Enzyme P u r i f i c a t i o n .  With Tween 2C a y i e l d  o f  4'7% o f  
f .  s o l u b l e  enzyme i s  obtained from r e d  c e l l  stroma. It i s  a n t i c i p a t e d  t h a t  

a improvements in  t h i s  y i e l d  as w e l l  as  subsequent p u r i f i c a t i o n  by organic  
7 s o l v e n t  p r e c i p i t a t i o n  w i l l  be achieved. 

b. Bio-Assay. Rabb s t e d  and was 
found t o  be capable o f  d e l i v e r i n g  r a b b i t s  
were exposed and dosages /bubbler The 
animal d a t a  a r e . n o t  a v a i l a b l e  a t  t 

c.  Adsorbent Synthesis.  Syn thes i s  of monomers and 
polymers i n  the  phosphonate s e r i e s  f o r  use as adsorbents  i n  enzyme puri-  
f i c a t i o n  has continued. A l l y l  phenyl phosphonyl f l u o r i d e  has been 
prepared and a more p r a c t i c a l  s y s t h e s i s  has been worked o u t .  This com- 
pound and analagous d e r i v a t i v e s  should polymerize r e a d i l y  t o  give s o l i d s  
t h a t  w i l l  be u s e f u l  i n  chromatographic s e p a r a t i o n s .  Work on the  s y n t h e s i s  
o f  t h i o  a c e t y i  d e r i v a t i v e s  i s  cont inuing.  

d. F i e l d  Colorimeter. A redesigned f i e l d  color imeter  i s  
being cons t ruc t ed .  This device w i l l  be capable of ob ta in ing  t o t a l  
dosage o r  d i f f e r e n t i a l  dosage sampling o f  agent  i n  a cloud. 

Page 2 o f  12  pages. 
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e .  Modification o f  Agent Solutions. Munitions f i i i o d  w i t h  

agen t  (Ucon s o l u t i o n  Sept 1955)  was found t o  be s t a b l e  when t e s t e d  l a s t  
month w i t h  r e s p e c t  t o  v i s c o s i t y  (7% dec rease ) .  
a t  3 d i f f e r e n t  temperatures f o r  t he  modified agent  s o l u t i o n s  a s  requested 
by  Edo Corp. For the 5 month per iod of s tudy i t  was found t h a t  o n l y  a 
s l i g h t  decrease i n  agent s t a b i l i t y  occurred. 

V i s c o s i t i e s  were c a l c u l a t e d  

f .  Liquid assessmerit. R o t a r y  drum samplers f a b r i c a t e d  he re  
have proved t o  be e f f e c t i v e  ar.d a r e  being used. On t r i a l s  w i t h  t he  Mars 
g e n e r a t o r ,  s t a i n s  produced on f i l t e r  paper and M-6 d e t e c t o r  paper (und$ed 
a g e n t )  i nd ica t ed  l i q u i d  d r o p l e t  t r a v e l  as f a r  as 420 yards tiownwind. 

g. V Agents. Major e f f o r t  i s  
opment o f  s a t i s f a c t o r y  chemical methods f o r  
To d a t e  a s e n s i t i v i t y  05 about 8 K l e t t  u n i t s  /gamma/ml 
a t t a i n e d .  A v a r i e t y  of chemical r e a c t i o n s  
hope o f  f i n d i n g  one that w i l l  provide g r e a t e r  s e n s i t i v i t y .  I n  a d d i t i o n ,  
a s u i t a b l e  technique f o r  p u r i t y  a n a l y s i s  i s  a l s o  being i n v e s t i g a t e d .  
P h y s i c a l  as w e l l  as chemical methods e r e  being considered and i n v e s t i g a t e d .  

Polyethylene gloves have been found t o  a f f o r d  good p r o t e c t i o n  
fro- However, e f f o r t s  t o  decontaminate contaminated gloves have n o t  
been success fu l .  Fu r the r  s tudy i s  t o  be continued i n  t h i s  a r e a .  

* 
t < 

C .  Cloud Physics 
i a. Cloud Diffusion in R e l a t i o n  t o  Cloud Transport .  -.,--. 

1. Computations a r e  being made t o  determine t h e o r e t i c a l  
downwind dosages f o r  t h e  CW 219 t e s t s  by cons ide r ing  t h e  space-time 
variation of t h e  t r a n s p o r t i n g  wind vec to r .  A r i n d  vector  v a s  f o r e c a s t  
v i a  aurnerioal methods, a n d ' t h e  r e s u l t s  a p p l i e d  t o  Roberts '  d i f f u s i o n  
equat ion.  T h e o r e t i c a l  r e s u l t s  w i l l  be compared with f i e l d  obse rva t ions  
v i a  dosage i s o p l e t h  diagrams. 

2. An a d d e n d a  Cloud Physics S c i e n t i f i c  Report  No. 4 
has  been f i n a l i z e d .  The addendum cons ide r s  t he  case of non- i so t rop ic  
tu rbu lence .  R e s u l t s  show that t h e  assumption o f  i s o t r o p i c  tu rbu lence  i s  
v a l i d  f o r  mall s o a l e  tests, bu t  on large soale tests ( l . e . ,  CU 219) t h e  
assumption o f  t h e i r  being non-isotropic  turbulence is imperative.  
T h e o r e t i c a l  and observed dosage i s o p l e t h  comparisons show t h a t  assuming 
t h e  l a te ra l  component of  t h e  eddy d i f f u s i v i t y  t o  be twice t h e  l o n g i t u d i n a l  
or v e r t i c a l  compcnent a f f o r d s  the c l o s e s t  agreement. 

UNCLASSIFIED 
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b. Diffusion Study. A s tudy  has been i n i t i a t e d  t o  d e r i v e  a 
I i. dlffurlon e q u t i o n  for a n  instantaneous e l l i p s o i d a l  volume sourae.  Suoh 

.> 4 - an equation r i l l  a l low t h e  approximation of any source oloud r e s u l t i n g  
from any exp los ive  release o f  agent  by any munition expenditure.  

o .  Nomography o f  Diffusion Equations. The p r o j e c t  d e a l i n g  
w i t h  c o n s t r u c t i o n  of a nomogram for i ioberts '  equat ion i s  cont inuinn.  This  
work has been delayed by t h e  absence o f  t h e  working person f o r  th rse  weeks. 

a / E - z  
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e .  X - r a y  of  Fire-Bomb Fuses. A s a t i s f a c t o r y  method of 

o r i e n t i n g  and photographing the  fuses has been developed. The m a t e r i a l s  
necessa ry  in  the  operaLion have been r e q u i s i t i o n e d  and  f u r t h e r  work a- 
wai t s  t h e i r  a r r i v a l .  * *  

4 

E. Ecology and Epidemiology J 
a .  I n f e c t i o u s  Disease Survey. The snnual  r e p o r t  o f  t he  

Rocky Mountain Laboratory,  U .  S .  Publ ic  Heal th  Se rv ice ,  was r ece ived  i n  
July. The r e p o r t  covered a c t i v i t i e s  supported under I n t e r  Agency Agree- 
ment 04-4345, f o r  t he  per iod May 1955 t o  1 July 1956. 

14-month per iod a d d i t i o c a l  f i nd ings  i n d i c a t e  t h a t  
ccurred i n  j a c k r a b b i t s ,  white-footed mice and t h e i r  
o l o g i c a l  t e s t s  for-ntibodies i n  Utah h m n  

< 
< 

s e r a  were nega t ive  and very few sheep and c a t t l e  s e r a  were p o s i t i v e .  

umag w i l d l i f e  specimens f r equen t ly  yielded 

-c 
S e r o l o g i c a l  r e a c t i o n s  a g a i n s t  t h e  $ 7  

c -oup of a n t i b o d i e s  were as follows: 

426 human s e r a  t e s t e d ,  7 percent  p o s i t i v e ;  
1 9 1  c a t t l e  s e r a  t e s t e d ,  14 percent p o s i t i v e ;  

1614 sheep s e r a  t e s t e d ,  23 percent  p o s i t i v e .  

-were i s o l a t e d  from 3 pools o f  j ack rabb i t  < 
t i s s u e  and 1 pool of t i c k s  from j a c k r a b b i t s .  

No fungi i n f e c t i o n s  f o r  ed from r o d e n t s ,  b u t  
r o d e n t  specimens continued t o  y i e l  < 

A study of experimental  

i n  deer mice 

i n  roden t s  was oompleted. 

P. Development Engineering 

8. Mobile Recording Van 547. A data reduot ion system t o  
r e c o r d  meteorological  parameters on magnetic tape or i n  the form of 
punched c a r d s  i s - t o  be'used i n  l i e u  of- the ohart roll type reoordiag 
method now i n  use. Seve ra l  proposals from commercial oompanies have 
been r ece ived .  It has been determined that t h e  system is ? e a s i b l e .  

UNCLASSiFl ED .- 
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The preliminary s p e o i f i c a t i o n s  have been w r i t t e n  and are being reviewed 
by the intererted organ iza t ions .  

b. Transmit ter  Programmer. The programmer has been f i e l d  
tes ted a t  Tower Grid,  the drawings a re  complete, the f o r k  c o n t r o l l e d  
power supply hss been redesigned and r e b u i l t  and a d r a f t  r e p o r t  has been 
submit ted . 

c .  Sampler Transmit ters .  OPork has progressed as fo l lows  on 
t h e  r a d i o  t r a n s m i t t e r  f o r  sampler ope ra t i cn :  

1. One 250 w a t t  40.2 mc t r a n s m i t t e r  has been completed 
and i s  ready f o r  f i e l d  use. 

2. The 60 watt 217.55 mc t r a n s m i t t e r  has been completed 
and i n s t a l l e d  i n  mobile van f o r  f i e l d  use.  

3. The 250 w a t t  217.55 mc t r a n s m i t t e r  is i n  t h e  design 
and cons t ruc t ion  s t age .  A l l  of t h e  ordered p a r t s  have been r ece ived .  
The d r i v e r  s t a g e  has been redesigned,  b u i l t  and mounted i n  t h e  proper 
p o s i t i o n  w i t h  r e s p e c t  t o  t h e  f i n a l  R .  F. s t a g e .  The coupl ing between 
t h e  d r i v e r  s t a g e  and f i n a l  s t a g e  i s  t h e  f i n a l  problem. 

d.  Radio F i e l d  S t r eng th  Survey. F i e l d  s t r e n g t h  surveys 
have been made on var ious g r i d s  a t  217.55 mc. O p t i m u m  t r a n s m i t t e r  
l o c a t i o n s  and broadcasting-antennas have been s e i e c t e d .  
217.55 mc has been completed, and the  work on t h e  survey a t  40.2 mc has 
been s t a r t e d .  The problems o f  mechanical and e l e c t r o n i c  design have 
been checked and two types o f  antenna a r e  being b u i l t .  

The survey a t  

3 .  Events ,  problems, and accomplishments on c u r r e n t  p r o j e c t s  
be ing  conducted by Doc t r ina l  T e s t i n g  D i r e c t o r a t e  a r e  as f o l l o w s :  

A. Chemical Corps Board P r o j e c t s .  

a .  C m l  C Board P r o j e c t  6-55 "Ef fec t s  of Masking i n  Conduct 
o f  M i l i t a r y  Operation" (Doc t r ina l  Order 806). Available l i t e r a t u r e  i s  
Se ing  evaluated a t  t he  p re sen t  time. Spec ia l  information has been re- 
quested from Human Resources Research Of f i ce  on t h e  t r a i n i n g  o f  a q u a l i -  
f i e d  cadre o f  observers .  Methods and techniques o f  u s ing  and handl ing 
o f  t h e  t r a i n i n g  agent a r e  under cons ide ra t ion  t o  in su re  t h a t  an adequate 
means t o  enforce masking w i l l  be a v a i l a b l e .  An a l t e r n a t e  method f o r  
t h e  enforcement of masking i s  being considered,  t h a t  of  l o c a l l y  a p p l i e d  
C N ,  i n  t h e  event DM is  found u n s u i t a b l e .  Sample t a c t i c a l  s i t u a t i o n s  a re  
being prepared and w i l l  be completed i n  t h e  near  f u t u r e .  

Page 6 of 12 pages. 
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b .  C m l  C Board Projec: t  5-55 "AeriQ3 D o l i v o r y  of Gti:; Meisks'l 
(Doctrinal.  Order 804). Fu r the r  progress  r e p o r t s  have beon received from 

.~ t h e  p r o j e c t  o f f i c e r  a t  F t  Lee,  V i rg in i a .  Arrangements have been made f o r  
t h e  t r a n s p o r t a t i o n  of t he  M9A1 masks t o  Army Chemical Center f o r  i n spec t ion  
upon completion of the t e s t .  A i r  drop demonstrations a t  F t  Lee have caused 
surne de lay  i n  the a i r  drops f o r  t h i s  p r o j e c t .  The estimated d a t e  o f  
completion o f  the t e s t  i s  now 17 August 1956.  

C .  C m l  C Board P r o j e c t  852 "Quartermaster Laundry Test"  
( D o c t r i n a l  Order 805). 
i n g  r e w r i t t e n  i n  order  t o  reduce the number of t r i a l s  t o  be performed 
and q u a n t i t y  o f  c l o t h i n g  t o  be used. A s t a t i s t i c a l  design i s  being 
a p p l i e d  t o  t h e  t e s t  t o  f a c i l i t a t e  t h i s  reduct ion.  2nd Chemical Weapons 
B a t t a l i o n  has  been contacted and equipment and c l o t h i n g  a v a i l a b l e  a t  Dugway 
Proving Ground f o r  the conduct o f  t h e  t e s t  a r e  being checked. 

The t e s t  pian for t h i s  p r o j e c t  i s  c u r r e n t l y  be- 

d .  C m l  C Board P r o j e c t  089 "Field Tes t  o f  Thickner,  Gasol ine,  
E4R1" (Doc t r ina l  Order 800) .  ~orresponaence was initiated w i t h  CCB 
c i t i n g  probiems t h a t  now e x i s t  and r eques t ing  a d d i t i o n a l  i n fo rma t ion ,  per- 
t a i n i n g  t o  t he  p r o j e c t .  A test plan i s  being prepared on t h e  p r o j e c t .  

e. Crnl C Board P r o j e c t  4-55 "Tac t i ca l  C a p a b i l i t i e s  and 
Techniques f o r  t he  employment of t he  4.5 inch Chemical Rocket Batta-on" 
-(Testing Order 400.05).Doctrinal Tes t ing  Di rec to ra t e  has assumed responsi-  
b i l i t y  f o r  p repa r ing  t h e  r e p o r t s  on phases G-N on p r o j e c t  4-55. Data on 
t h e s e  phases have been r ece ived  and reviewed by t h i s  D i r e c t o r a t e .  
on phases K, I ,  and H have been r e tu rned  t o  2nd C m l  Wpns Bn. Approximate 
d a t e  of submission o f  phases K, I ,  and H i s  15  August 1956. 

Comments 

B. P r c j e c t s  Planning Acticns.  

8 .  V s r i a t i o n  i n  Yuni t ions E f f e c t .  A study on the  v s r i s t i o n  

p o s s i b l e  i n c l u s i o n  i n  t h e  FTdll progress r e p o r t  f o r  t h e  11th T r i p a r t i t e .  I 

b. Staff  Study on Pe r s i s t ency .  (Doctr inal  Order 8032. A l l  
reviews and comments by members o f  the  Doc t r ina l  Tes t ing  end U t e r i e l  
T e s t i n g  D i r e c t o r a t e s  have been completed. 
p repa red  on duplimats and r i l l  be published i n  t h e  near fu ture ,  

The study is p r e s e n t l y  being 

e .  Munitions Expenditure data for the 105 and 155mm Howitzer 
S h e l l .  (Doc t r ina l  Orders 801 and 802). Pub l i ca t ion  o f  t h e  f ina l  r e p o r t  
h a s  been temporar i ly  delayed pending some minor revieions in the t e x t .  

Page 7 of 12 pages. , 
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d. Value of Massive Bombs. The eva lua t ion  of 8VailsblO 
d a t a  t o  a a i e i s  t h e  usefulness  of GB bombs f o r  a t o t 8 1  dose e f f e c t  I s  i n  
progress. 
oonourrent ly .  
a t  t h e  Eleventh T r i p a r t i t e  Conference. 

Yethods f o r  o a l c u l a t i o n  of t o t a l  dose a r e  being c a r r i e d  out 
Information and r e s u l t s  a r e  being prepared f o r  p r e s e n t a t i o n  

e.  Regimentai A r t i l l e r y  E f f e c t s  (Doctr inal  Order 807. O l y .  
This s t u d y  has been undertaken t o  assess t h e  e f f e c t s  of a Regimental 
A r t i l l e r y  shoot  using G3 f i l l e d  munitions.  
conducted t o  ob ta in  da t a  on t h e  d i s t r i b u t i o n  of impact po in t s  f o r  105 and 
155nnn Howitzer Bat ta l ion  shoots .  Ideas  generated by t h e  l i t e r a t u r e  su r -  
vey are  being discussed and analyzed w i t h i n  t h e  d i r e c t o r a t e .  

A l i t e r a t u r e  survey was 

f .  Prooedures f o r  P r o t e c t i v e  Systems Evaluation. Progress  
on t h i s  p r o J e c t  has been semporarily delayed because o f  nigher p r i o r i t y  
ope ra t ions .  

Combination Data Study (Doc t r ina l  Order - <  
dertaken t o  determine if e x i s t i n g  data are 

and s u i t a b l e  f o r  t h e  c a l c u l a t i o n  o f  munition expendi ture  
t a b l e s  f o r  t h e  Y 3 3  bomb f i l l e d  wi th  An extensive l i t e r a t u r e  

o f  a l l  a v a i l a b  e A and l abora to ry  r e p o r t s  on t h e  
An eva lua t ion  r e p o r t  o f  t h e s e  d a t a  i s  being prepared 

h. Tes t  o f  Smoke Generator Engine Tubes, Black I r o n  and 
Incone l .  ( T e s t i a g  Order 408). D o c t r i n a l  Testing D i r e c t o r a t e  a s s i s t e d  
i n  o b t a i n i n g  necessary s u p p l i e s  and equipment f o r  t h e  t e s t .  Work on 
t h e  t e s t  between Mate r i e l  T e s t i n g  D i r e c t o r a t e  and 2nd Chemical Weapons 
B a t t a l i o n  w i l l  be coordinated through D o c t r i n a l  Tes t ing  D i r e c t o r a t e .  

i. PreDaration f o r  t h e  Eleventh T r i D a r t i t e .  

1. Coordinstion o f  s t a t emen t s  o f  progress i n  t h e  f i e l d s  
of CBR f i e l d  t e s t i n g ,  CBR t e s t  technology and meteorological  r e s e a r c h  has 
been completed and a l l  m a t e r i a l  i s  i n  the  p u b l i c a t i o n  s t age .  Expected 
d a t e  of d i s t r i b u t i o n  t o  t h e  T r i p a r t i t e  S e c r e t a r i a t  i s  10 August, as 
e s t ima ted  f o r  compliance with t h e  o v e r a l l  schedule.  

2. Two of t he  r equ i r ed  e i g h t  d i scuss ion  papers f o r  t h e  
FT&Y agenda i tems have been submitted t o  t h e  E d i t o r i a l  s taff .  The 
remaining s i x  a r e  i n  a s a t i s f a c t o r y  s t a t e ,  consider ing the schedule o f  
a c t i o n  r e q u i r e d ,  D i s t r i b u t i o n  t o  t he  S e c r e t a r i a t  i s  scheduled f o r  27 
August 1956. 

. .. -.> c SI 

1. 
I _  
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4. From 1 July t o  t he  p re sen t  time t h e  fol lowing i tems have been 
accomplished i n  Mate r i e l  T e s t i n g  D i r e c t o r a t e  i n  support  o f  t h e  t e s t i n g  
p r o  gram : 

A. Completion o f  lh miles  o f  a 3 mile f o o t  t rench on West 
V e r t i c a l  Grid.  

B .  Removal o f  t he  wooden tower a t  Horizontal  Gr id .  

C .  Completion o f  a decontamination point  a t  Down Wind Grid.  

D .  Extension o f  t h e  roads ( e a s t )  on Down Wind Grid.  

E. Survey of new p o s i t i o n s  a t  Tower Grids ,  the l a n e s  as 
extended on Down Wind G r i d ,  new p o s i t i o n s  and munitions p o i n t s  a t  
North Wig and 3/4 and 1 mile  a r c s  a t  Hor i zon ta l  Gr id .  

F. A r a d i o  l i n k  o p e r a t i n g  on the  S e c u r i t y  frequency has been 
e s t a b l i s h e d  between C a l l a o  and Dugway Proving Ground f o r  t ransmi t ta l  
of meteorological  d a t a  from Callao. 

G. Represen ta t ives  from Of f i ce  of t he  Chief Chemical Corps, 
Research and Development Command consul ted t h i s  a c t i v i t y  as t o  a 
proposed Photo B a l l i s t i c  Grid f o r  Dugway. Acting upon t h e i r  recommen- 
d a t i o n s  t h i s  o f f i c e  i s  p repa r ing  a d e t a i l e d  s t a f f - s t u d y  of problems 
r e l e v a n t  t o  t h e  establ ishment  o f  such a g r i d  and means as how i t  may 
be implemented and phased i n t o  c u r r e n t  a c t i v i t i e s  i n  t h i s  f i e l d .  

H. Equipment f o r  t h e  a p p l i c a t i o n  of magnetic sound t o  Dugray 
produced motion p i c t u r e s  was r ece ived  du r ing  t h e  referenced per iod.  
C o n t r a c t s  f o r  t h e  a p p l i c a t i o n  of magnetic s t r i p i n g  t o  e x i s t i n g  films 
are being investigated. As soon as d e f i n i t e  informetion is  reoe ived  
as t o  means of  a p p l i c a t i o n ,  work rill proceed on t h e  a d d i t i o n  of sound 
t r a o k s  t o  major Dugway films. 

I. Vapor sampling has been accomplished v e r t i c a l l y  through 
150 f e e t  by use of Sea Fang bal loons t o  determine v e r t i c a l  p r o f i l e  and 
d e n s i t y  o f  agent  cloud w i t h  s a t i s f a c t o r y  resu l t s .  

J. To ensure t h e  proper f u n c t i o n i n g  of e l e c t r o n i c  sempl ing  
dev ioes  and communication equipment e s s e n t i a l  f o r  t h e  suooesaful  con- 
d u c t  of f i e l d  t r ia ls ,  t h e  E l e c t r o n i c s  Branch was e s t a b l i s h e d  in T e s t  
Support  D iv i s ion ,  Y a t e r i e l  T e s t i n g  D i r e c t o r a t e .  This branoh o o a s i s t e  
of t h e  Sampler Repair and Communications Sec t ions  formmrly in T e s t  
Pac i l i - t i es  Branoh, T e s t  Support Divis ion.  Since t h e  two seotions 
were a l l i e d  and dependent on each o t h e r ,  it was f e l t  that  oombination 
of these a c t i v i t i e s  under one q u a l i f i e d  engineer would e l i m i a a t e  msny 
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of tha d i f f i o u l t l s r  enoountered when s p l i t  r s s p o n s i b i l i t l e s  ex i s t ed .  

K. Tha Bendix Aviat ion Corporat ion,  c o n t r s c t o r s  f o r  mioro 
meteorologioal  t e l eme te r ing  network has made considerable  progress  i n  
t h e  f i e l d  ins ta l la t ion  o f  telemetering network. Unoalibrated d a t a  
from 5 s t a t i o n s  are nor  being te lemetered t o  t h e  receiving s t a t i o n .  
It is p-ed t o  have a l l  8 s t a t i o n s  so t r a n s m i t t i n g  by 15 August 56. 
C a l i b r s t i o n  of t h e  micro barameters is also i n  progress. 

L. On 6 J u l y  1956, M r .  Harold Thompson resigned f r o m  C i v i l  
Service and was replaced by Mr. W i l l i a m  Shreve as  chief  o f  t h e  
Ye teo ro log ioa l  D iv i s ion ,  M a t e r i e l  T e s t i n g  D i r e c t o r a t e .  

U. A t o t a l  of seventeen (17) f i e l d  t r i a l s  were conducted 
du r ing  t h e  period 13 July - 9 August 1956 and are as follows: 

1. CIA 173 (Capab i l i t y  of 4 .5”  Rocket B a t t a l i o n )  

Tes t  No. 

CW 
cw 

2 .  CW 

CW 

3. cw 
cw 
cw 

4. cw 
CW 
CW 
cw 

5 .  cw 
CW 

6.  CW 

cw 
cw 
CW 

Date Completed 

16 J u l y  1956 
1 7  J u l y  1956 173-03 Single Rocket bn  Tower 173-04 

218 (Tr ia l s  of 155mm S h e l l )  

218-At-6 Thickened Agent on 1 9  J u l y  1956 
Tower 

225 ( T r a n s i t  111) 

225-B1 Continuous Source 225-B2 

305 (For t  i f  i c a t  ion P e n e t r a t i o n )  

305-1 
305-2 M10 J e t t i s o n  
305-3 

24 J u l y  1956 
26 Ju ly  1956 

30 July 1956 
3 Aug 1956 
8 Aug 1956 

405 (Black I r o n  Engine Tubes) 

405-1 7 Aug 1956 

413 ( F i e l d  S t u d y  o f  Toxic CW m a t e r i e l )  

414-1 1 Aug 1956 
414-2 6 Aug 1956 
414-3 Temperature E f f e c t  T r i a l s  8 Aug 1956 

CW 414-4 9 Aug 1956 
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Tes t  No. Date Completed 

BW 421-A1 8 Aug 1956 
BW 42141 Temperature v s .  Area 26 July 1956 
BW 421-C2 Dosago Re la t ionsh ips  31 J u l y  1956 
BW 421-C3 6 Aug i956 

N .  Following i s  a l i s t  o f  t e c h n i c a l  documents published 
by Dugway Proving Ground dur ing  the  r e p o r t  period and a b r i e f  i n d i c a t i o n  
of t h e i r  con ten t s :  

1. DPGRR 101: " B a c t e r i a l  Aerosols i n  a Rendering P lan t  
Process":  During t h e  r e c e n t  outbreak o f  o r n i t h o s i s  i n  the  Por t l and ,  
Oregon, ama ,  approximately s i x t y  people were i n f e c t e d  with the v i r u s  
and t w o  r e l a t e d  deaths  occurred. The source o f  the  d i sease  was de te r -  
mined t o  be an ep izoo t i c  o f  o r n i t h o s i s  i n  the  turkeys of  t w o  ranches 
n o r t h  o f  Port land.  Since 25 o f  t h e  i n f e c t i o n s  occurred i n  the  personnel 
o f  t h e  r ende r ing  p l a n t  that handled t h e  dead tu rkeys ,  the Oregon S t a t e  
Heal th  Service hgpothesised t h a t  i n f e c t i v e  o rn i thos i s -v i rus  a e r o s o l s  
may have been produced by  t h e  animal r e n d e r i n g  process.  
Warfare Assessment D i r e c t o r a t e ,  Dugway Proving Ground, Dugway, Utah, 
was r eques t ed  t o  t e s t  t h i s  hypothesis .  Four t r ia l s  were conducted a t  

B i o l o g i c a l  

r e n d e r i n g  process  

It was concluded that t h e  r ende r ing  p rocess  d i d  c r e a t e  aerosols of  t h e  
m i c r o b i a l  organisms p resen t  i n  t h e  animal t i s s u e  handled. It i s  pointed 
o u t  that, i n  view of t h e  f a c t  t h a t  many of t h e  animals handled by a 
p lan t  of t h i s  n a t u r e  have d i e d  from d i s e a s e s  t h a t  are t r a n s m i s s i b l e  
t o  man, such p l a n t s  may r e p r e s e n t  a hazard t o  almost every community 
of any s i ze  in America. 

Although t h e  f i n a l  plant-products  were probably 
s t e r i l e ,  both-ere recovered from every sampler p o s i t i o n .  < 

2. DPCRR 102: "The Large-Scale Enzymatic Assay of Sarin":  
Procedures  for lar-ge-scale enzymatic assay of Sarin w i t h  p u r i f i e d  bovine 
r e d - b l o o d  c e l l  c h o l i n e s t e r a s e  a r e  desc r ibed  i n  t h i s  r e p o r t .  

3.  -DPaRR--l03: (C8 S c i e n t i f i c  #19): Experimental  evidence 
i n d i o a t e s  that  isopropanol  i s  s a t i s f a c t o r y  8s a f i e l d  so lven t  f o r  t h e  
c o l l e c t i o n  of GB a t  temperatures  from -10 t o  -65OP. Its  a h a r a o t e r i s t i a s  
a t  t h e s e  temperatures compare favorably wi th  t h e  abso rp t ive  q u a l i t i e s  o f  
Dowanol 50B and hexylene g l y c o l  a t  temperatures  from 60 t o  130.F. 
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lolutions of OB i n  isoproprnol c a n  be c o l o r i m e t r i c a l l y  analyzed f o r  OB 

a e v e r a l  days a t  room temperature ,  t h e r e  may be  excessive evaporation. 
However, s u i t a b l e  s t o r a g e  f a o i l i t l e s  should e l imina te  t h i s  d i f f i c u l t y .  

5. "An I n v e s t i g a t i o n  of U l t r a v i o l e t  and So la r  I n t e n s i t y  
and Energy a t  Dugway Proving Ground": 
determine t h e  amount o f  e f f e c t  cloud cover has  on the instantaneous 
recorded I n t e n s i t y ,  and t o  r e l a t e  t h e  mean percentage of t he  sky ob- 
scured d a i l y ' b y  clouds t o  t he  t o t a l  amount o f  solar energy that is  
r e o  e l ved  . 

The purpose of  t h i s  study i s  t o  

FOR THE C O V E R :  

. -7 
1 -- 

IAN w. mvET 
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  
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Chemical Corp pmen t C o m n d  

DUGRAY PROVING GROUND 
IXlgTay, U t a h  

C W W - A S D  6 September 1956 

SUBJECT: S igni f ioant  Aooompliahmenta during period 10 August - 4 September 
1956 (CSGLD 696) (u) 

TO : Cormanding General 
Cml C Reseeroh end Development Conmarid 
Gravelly Point , 

Waahington 25 ,  D.  C. 

1. Submitted herewith is infornration regarding the f i o l d  test 
atatus  and s i g n i f i o s n t  developmental a d  researoh sooompliahmonts for 
the period of  10 A11gta.t - 4 Sepkrber 1956. 

e. ltv.nts, problemu, and aooomplisbnts  on oorront projeots 
boing oonduotod by Reroaroh Direotorete are 88 fol lows:  

a. C o u n t i n g  Methods 

Work on poaitive hole  snd ml0ro8oopio oounting wthoda 
Th. tboory snd b t a  have been ov8lu$ed'by t h o  hsrr k o n  o o q l o k d ,  

8tat%rtioIan and o o n r l b n d  8ound end sdO~at0. 
bo paparad for t b  illl Ro8orrah f l l o 8 .  

A $aqor.on thir 

b. Rolatiomhip of Psrtlolo SI-  t o  8- Di8trikrtion 
of tha w .  .. . . 

< . - .  
6 

lkplioatiazl of r o d t 8  hem not k e n  8arti8faoter~.  

Dilutor for the .Ahdemon Samp1.r (AS) 

lerk 
18 

o. 

'L.'//+ 
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1. OW Remoaroh - 

b. Dsta Reduotion System 

A prototype assembly of  e d a t a  r educ t ion  system which 
will permit d i r e o t  r eco rd ing  of t h e  output  of co lo r ime t r io  equlpmsnt 
on punoh oarcia has  been oomplexsd and is in t h e  prooers of final totsting. 

0 .  Chemical Analysis of 

d. F i e l d  Colorimeter 

Th6-completed drawings for t h e  new f4 -e ld  oolor imeter  
have been submit ted t o  Engineering Personnel for review a d  mod i f i ca t ion  
p r i o r  t o  f a b r i c a t i o n .  Th i s  instrument  may prove t o  be useful for t h o  
o o l l e o t i o n  of ooncen t r a t ion  v s t i m e  data p.8 soon RS R number of minor 
p r o b l e m  have been so lved .  

e .  Liquid Assessment 

Counting and s i z i n g  of t h e  d r o p l e t s  sampled on two Tower 
trials gave en average s p o t  s i z e  on M-6 d e t e c t o r  pflper of ebout 200 m i -  
c r o n s i n  diameter.  E igh t  drum-type r o t a r y  semplers are being f a b r i c a t e d  
which rill be used i n  f u t u r e  f i e l d  t es t s  f o r  drop s i z e  Rsaessment. 

C .  Cloud Physics 

a. BW Cloud Travel  Study 

An at tempt  is being m d e  t o  p r e d i c t  t h e  downwind t r e v e l  
of BW Agents. Roberts '  d i f f u s i o n  e q m t i o n  is  u t i l l s e d ,  with bn ndditioncrl 
f n c t o r  t o  an t i c ipRte  t h e  " s e t t l i n g  out"  o f  n e r o s o l  p n r t i o l e a .  The theo- 
r e t i c a l  ~ipproaoh hRa been f in r t l i eed ,  end numberiod computRtiona ere now 
i n  progress. I /--' --- 



L; 1 'i u L h 3  3 i I I L Ll 
b .  S t n b i l i t y  C 

A s t a b i l i t y  c r i t e r i o n  hns been der ived t o  p r e d i c t  t h e  
h e i g h t  a b u r e t  oloud R t tn ins  before  l e v e l i n g  o f f  and t r e v e l i n g  downwind. 
Th i s  h e i g h t  is  R f u n c t i o n  of t h e  f r i c t i o n d  e f f e c t  nnd t h e  hydros tp t io  
s t a b i l i t y .  
l a o k  of s u r f a o e  oontamination from t h e  las t  two CW 173 tes ts .  

It is hoped t h a t  t h i s  c r i t e r i o n  w i l l  h e l p  t o  e x p l a i n  t h e  

D. Ecology and Epidemiology 

a. I n f e o t i o u s  Disease Survey 

vas i s o l a t e d  from a t i s s u e  pool  from two 
j a c k r a b b i t s .  Th t h e  first i n d i c e t i o n  of wi ld l i fe  
i n f e o t e d  with t h i s  organism i n  the Dugray area. 

b. Laboratory Study of I n f e c t i o u s  DiSeeSeS i n  Wildlife 

A s tudy  o f m i n d i c a t e s  t h a t  imrrunity t o  i n f e c t i o n  
with homologous s t r a i n s  of organisms can be s t i m u l a t e d  i n  dee r  mice. No 
d i f f e r e n c e  i n  the degree of immunity s t i m u l a t e d  by four k inds  of a n t i g e n  
( h e a t - k i l l e d ,  formalized,  phenolized, a n t i g e n  i n  adjuvant) r e s  d e t e c t e d  
in tho doer d o . .  

0 .  Stud iee  on Di seases - t r ansmi t t i ng  Ab i l i t i e s  and Incidence 
of P a r s s i t i o  Anthropod.8 

3. Pvonts,  p r o b l e m ,  and ~ c o o m p l i s h m ~ n t e  on c u r r e n t  p r o j e c t s  being 
oondnokd br Deotrrnril Tos t ing  Directorate m e  88 follows: 

A. Chomioal  Corplr Board Project8 

a. C m l  C Board P r o j e c t  6-55 "RffOOt8 of Ya8Ling in C o n h o t  
_. . of  H i l i t a r y  Operation" ( h o t r i n d  Order 806) 

An oxtensive l i t e ra ture  survoy i s  still i n  progress. 
Inforrtlon has boon reoeived from outside #our008 and is bin& evaluated 
at tho prosent time. 
dolayed u n t i l  further information is reoe ived  from the cal C Board on 
t h e  possiblo inoroased roope o f  t h e  p r o j e o t .  

The forrasl p r e p a r a t i o n  of a S t a f f  Stuw has boon 

, 4; .,r .*. 
b. cml C Board Pro joo t  5-55 WAer1.l Delivery of 8u Mn8Lcra 

( e o t r i n d  mdor Sor) 

Rogreas reports r eoe ived  on t h i s  $n-oJoot I n d i o a k  that  
fro0 f a l l  d o l i v o r i e r  from l ight  a i r o r e f t  havo boon h d k d  b004%U80 of t h o  Ox- 

.. toarrivf. damage t o  n~h .  The rohoduled ooqplotion dab fer t& k a t  w u  *. 
DO* 8% 10 A8#UEt 1966. Th. f O l l & q  took (13-17 A w l * )  W m  & V O W  W; : ,w--P~% , a:\.$' I 

t o s t l q  of maaka In t h o  CN ohamber and t h o i r  s h i p n t  t o  tbo Amy C b d o a l  
Oontor . 
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Tho r e v i s i o n  of  t h e  t o r t  plan f o r  p r o j e o t  898 wm oompletod 
during tbo -part poriod. 
thst oopi.8 oan bo f’urniahod t o  oooperat ing sgenoios f o r  o o m n t r  and o r i t -  
1 0 1 . ~ ~ .  

At p m r o n t  it is being plaood on duplimatr SO 

d. C I 1  C Board P r o j e c t  889 “ F i e l d  T e s t  of Thiokoner, Gasol ine 
WRl* (Deotrinal Ordor 800) 

A test p lan  on t h i s  p r o j e o t  hae been i n i t i a t e d  and is i n  
rough draft form a t  t h o  prosent  t i n r e .  
l ayod  b e m u s e  of higher p r i o r i t y  ope ra t ions .  

Progross  has  been t empora r i ly  do- 

0 .  Cml  C Board R o j e o t  4-55 “Taa t ioa l  O a p a b i l i t i e r  and 
Teahniqurs for the Rbploymbnt o f  t h e  4.5 i nch  Chemical Rookat Bn* ( T e r t -  
ing Ordor 400.05) 

Co~rmsnts by t h i s  o f f i c e  on Phases 0, L, aad 11 have beon 
Phase J hsa boon oenoel lod forrrerdod t o  2nd Chemlcal Weapons B a t t a l i o n .  

and no report  o r  oanmrsntr are nooessary.  
mnfr e? P~LUOLI K, c), and L and theao are ba ing  prepaxed for forwarding 
t o  Yrrtoriol Te8ting.  

Agroea~ontr rere resahed on oom- 

B. h-o jec t  Planning t lction 

a. Var ia t ion  i n  W n i t i a n  E f f e c t  

The etudy has  been f i n a l i z e d  and cop ie s  f o r  l l t h  ! b i p a r t i t e  
were pub l i shed  31 August 1956. Copies f o r  g e n e r a l  d i s t r i b u t i o n  have a pub- 
l l o a t i o n  date of 5 September 1956. 

b. S t a f f  Study on Pers i s t enoy  (Doo t r ina l  Order 803) 

The s tudy  has  been completed and is ready f o r  p u b l i c a t i o n .  

The r e s u l t s  of th i s  a n a l y s i s  
A nr thod  of a n a l y s i s  suggested by S u f f i e l d  Experimental  S t a t i o n  is now being 
a p p l i e d  t o  a v a i l a b l e  long  t e rn  sampling da ta .  
rill n o t  be publ ished with t h e  p e r s i s t e n c y  s tudy ,  but  rill be publ ished es 
an addendum t o  the s tudy  when completed. 

c .  Munition Expenditure Data for t h e  105 and 155- Howitzer 
S h e l l  ( D o c t r i n a l  Orders 801 and 802) 

An ex tens ive  r e v i e v  of t h i s  s tudy  is being i n i t i a t e d  t o  
c o r r e c t  some d i sc repanc ie s  t h a t  have been found i n  methodology. 

d. Value of Massive Bombs 

Work is oontinuing on t h e  o a l c u l a t i o n  of munition expend- 
i t u r e  f o r  t o t a l  dosage e f f e c t s .  Higher p r i o r i t y  ope ra t ions  have prevented 
f i n a l  p r e p a r a t i o n  of t h i s  r e p o r t  f o r  p r e s e n t a t i o n  at  t h e  l l t h  W i p c l r t i t e  
Conferenoe. 
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e .  Regimental Artillery E f f e c t s  ( D o o t r i n s l  Order 807.01) 

A d i e t r i b u t i o n  of impact p o i n t s  f r o m  3 groups of 6 Howitzers 
oaoh has  boon dotormined from e x i s t i n g  dn ta .  
dosage areas a r e  being determined from t h e s e  impact patters. 

A t  t he  p re sen t ,  t h e  e f f e c t i v e  

f .  Procedures for P r o t e c t i v e  Systems Evalue.tion 

Progress Celoyed beceuse of  h ighe r  priority operations. 

ombination Data Study (Doc t r ina l  Order 808.01) < 
Evalua t ion  of d a t a  from f i e l d  t es t  and t eohn ioa l  b u l l e t i n s  

In fo rma t ion  is  being ga the red  on s p e a i f i o  s u b j e c t s  is being oontinued. 
1 i8te d belor : 

(1) Methods of e s t i m a t i n g  t h e  i n f e c t i v e  dosage for man. 

(2) Comparison of Guinea P i g  I D  '13 under laboratory 

(3) V e r i a t i o n s  i n  source s t r e n g t h s .  

c o n d i t i o n s ,  Fort Detr ick  oonditions,  and DFG f i e l d  tes?'oonditions. 

(4) Comparison of data from single nunikions, f r a c -  
t i o n a l  o l u r t o r s ,  and whole o l u s t e r s .  

h. Propara t ion  for t h e  Eleventh T r i p a r t i t e  Conferenoe 

(1) 811 d i r o u s s i o n  papers  a v a i l a b l e  for agenda items 
on Lrlold Trials and Metooro lo~y  wore t r a n s m i t t e d  t o  t h o  S e c r e t a r i a t  on 31 
Au#urt 1956. *- 

From thla dsk t o  tho  oorprnoom~nt  of t h e  oonferonoo, 8-  oorrerpondonoe 
rill bo paorstad ktvoon tho ohai rPsn  and GO o h i r r s n  op topios  ln t reduoed  
by tba pegre88 nportr and di8otrmion papam. 
FT i I muion rill be m b m i t k d  during t h o  nex t  r o p a r t  wried. 

I l ro  rsjor propa r s to ry  a c t i d  t y  r s q u i r o d  i8 now oomplotod. 

Tho f ina l  e n d 8  for  the 

(2) S p o l f i o  papera prepared: 

( a )  V e n t i l a t i o n  %tea for ~arioar t t r u o t u r e e  

( 0 )  Use of S i u l a n t r  in thm eva lua t ion  of Cm 

UNCLASSI Fl ED __.- _- 
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4. Bwnt., problem, and aooompliahmntr  on our ren t  p r o j e o t r  boing 

A. Modifioation of tho  h o r i s o n t d  g r i d  ha8 boon aollplotod t o  dla 
aonduotfng:-~f  t o s t s  ThOn wind d l r o c t i o n  is nor th .  

B. The Y-46 tracking camera mounts were used f o r  t h o  f i r a t  ti-- 

The80 t a r t s  show that 
by Photo I n s t r u P r a t a t i o n  Branch, Test Support Division, on field tr ialr .  
R o m l t r  f rom thore trials are h i g h l y  a a t i r f a o t o r y .  
with tho  a d d i t i o n  of longer f o o d  length t o l epho to  lenses, there mounts 
rill s o m  an lmportsnt  funo t ion  in f u t u r e  trials 8% hrw8y. 

C.  Pernmmnt photo p o s i t i o n e  have been surveyed and emplaoed 
on now Targot **S.** U t c h e l l  c ine -pho to theodo l i t e s  rill bo i n 8 t a l l e d  at  
thoso p o r i t i o a 8  and ured  i n  f u t u r e  trials. 

D. A o o n t r o l  system has been devised t o  reduce the  Prslfunotion 
reto of the E-34 rampler i n  dense arrays. This system has boon ured on 
t h o  (3) test8 a t  Targmt "S" Grid  wi th  encouraging r e 8 u l t s .  
d e 8 o r i p t i o n  of hor t he  system operatos follows: On0 (1) E-34 saaplor and 
OM (1) E-38 r eoo ive r  ( o a l l s d  o o n t r o l a )  are l o c a t e d  twenty f o o t  apart and 

. T h a d  in prrallol t o  a booskr box. Rhen t h e s e  **oontrolrw a m  indorod by 
the t r r n r r t t t e r , e a o h  foods6 v o l t s  DC i n t o  t h e  booator box, r h i a h  i n  turn 
food8 volt8 DC t o  a group of 4 t o  8 wire c o n t r o l l e d  S a r g l O r 8 .  If 
either o o n t r o l  fails, t he  o ther  w i l l  index them through the  seppling 
poriod.  

A b r i r i  

E. A r e p a i r  van has been fully equipped with the necesssry 
i n s t m m r n t s ,  tOOl8,aAd spare  parts t o  r e p a i r  E-32's rind E-34'~ a t  t h e  
g r i d  a t t o .  This r e p a i r  van accomplishes the  following: 

a. El imina tes  the  long h a u l  of sampling equipment from t h e  
t o s t  r i t e  t o  the Dog &ea r e p a i r  shop and back on day of t o 8 t .  

b. Makes poss ib l e  t h i  r e p a i r  and repltxoement 
equipmsnt on the  g r i d  almost t o  f i r i n g  time if necessary.  

c .  Increaaes t he  r e l i a b i l i t y  of t he  sampling 

F. A vertical sampling mast vas cons t ruc t ed  as a 
and se t  up i n  t h e  f i e l d  f o r  eva lua t ion .  The mast (know AS 

Vertioal S-mpling Mast") is hinged approximately 27" above 

of saarpling 

equipment. 

proto type 
*'The Holihan 
ground so it 

can be r a i s e d  and lowered. Eight vacuum l i n e s  io I D  are  a t t ached  wi th  
p rov i s ion  for e leven  sampling s t a t i o n s  spaced a dis tanoe o f  18," 36" 
above ground f o r  the  first two and t he  o t h e r  nine spaced 3 f e e t  apa r t .  
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G. A t o t a l  of t h i r t e e n  (13) f i e l d  triels were conducted a t  Dugray 
Prbving b r a n d  during the  period 10 August - 4 September 1956 and w e  ~n 
f O l l o W 8  : 

1. COI 173 ( C a p i b i l i t y  of 4.5”  Rocket B a t t d l O n )  

Tes t  NO. Date Completed 

CW 173-B3-2 Sing le  Round, Downvind Travel 16 A ~ g u s t  1956 
CW 1 7 3 4 3 -  3 22 August 1956 
CW 173-B3-4 abor ted  beoauao o f  weather 20 August 1956 
CW 173-B3-5 30 August 1956 

2. CW 307 6”/47 Navy Trials 21 August 1956 

3 .  CW 311 l luni t ion Shape Test 23 August 1956 

4 .  cw 414 ( F i e l d  Study of Toxiu CW H a t e r i e l )  

CW 414-5 13  August 1956 

5 .  BlU 413 ( Fort if i o at  i on Pone t ra t  i on) 

BW 413-B1 
BR 413-81 
Bu 413-82 
BU 413-A3 

6. 911 421 

1 6  August 1956 
22 August 1956 

4 Soptombor 1956 
30 damst 1956 

( M a  h a a g e  H) 

13  August 1956 
80 AUgu8t 1956 

1. Terp.rato T9.t S l t o  Ooll3plot.d Wook of 
,., r . ._ 

Pot,  slok., Et Afl 9 - 16 bng\zSt 1956 
Pot ,  Smko, 30 l b ,  YS 
Squib, mootria,  P Z ~ B  v.nt.d, m 

Pot, sako,  Hc, nl 
?dt”slobr,’~#) lb, IC6 
Pot, SmOkD, n o s t i n g ,  Bc, LCCILZC 

a - 8 ArpsUt 1956 
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I 

I. Following 18 a l i 8 t  of t e o h n i o e l  doourrnts  pablishod by Dugway 
R o v i q  Oreand during t he  r e p o r t  por iod  and a b r i e f  i n d i o s t i o n  of t h o i r  
aoQt.ntr : 

1. DfWtR 105: "CorpsF%sen of Computed Da8ag.8 f o r  P o i n t  and 
drrbloal Vol- Sotzr008." By the s p p l i o a t i o n  of Greonts funot ion,  a gonor- 
a l i s o d  form of tho instantaneous p o i n t  souroe oan be devoloped i n t o  a 
m b i o d  v o l u m ~  aouroe in order  t o  m i v e  st ounulat ive normal d i s t r i b u t i o n  
fkmtionrr. Tb. ooqnt ted  dosage8 f o r  both types of rouroor w r o  oomperod 
a t  dlfforoat t-8 a f k r  burst and a t  d i f f e n n t  pointa  on tho  ooordinate  
a x o m  n p n m o n t i n g  d i s t a n o e s  f r o n t h e  b u r n t  s o i n t .  The v d u o  roplusontod  
by tho  oontor  p o i n t  of t h e  volume souroe d i s t r i b u t i o n  ouz've is w s l l e r  
t han  tho  8- value on t h e  p o i n t  souroe d i s t r i b u t i o n  curve, while a t  a 
longor timo interval, the volume and p o i n t  souroe r o s u l t s  approach each 
othor i n  vduo.  Those obsorvstion8 . uppor t  tho  r e l a t i o n a h l p r  botroon 
o e g a k d  and o o m r p o n d l n g  obrerved dosage i s o p l e t h s  notod i n  provious 
Cloud Pbyrios reports, and p a r t i a l l y  e x p l a i n  the  diacrapanoies  found when 
an i r u t a n t s r u o u r  p o i n t  80urce is used. 

2. movonth  T r i p a r t i t e  Conference on Tox lco log fod  Warfare: 
"U. S .  P r o p s 8  Report an f i o l d  Trials and Meteorology:" This r e p o r t  
briofly ~ i s o m - f b e  progres s  from J u l y  1955 through ;FUN 1956, Ln tho 
f i o l d 8  of CllR f i o l d  t o 8 t i n g ,  CBR te8t toohnology and m r t o o r o l o ~ i c d  r08oaroh, 
aa ~ m i p d  t o  Dugway Proving Ground by Chemloal Corps ooaarand oohelona. 
It inoludos  brief s t a t e m n t s  i n  t h e  c i t e d  t e c h n i o a l  a r e a s  from tho  o t h e r  
f i e l d  oomand. of t h e  Chomioal Corps Rosearch and Dsvoloprrwnt Colraand, a8 
r o l l  88 a 8umary of a o t i o n  t&On by Dugray Proving Ground on var ious  
r e o o w n d a t i o n s  of t h e  Tonth T r i p a r t i t e  Conferenoe. 

3. Eleventh T r i p e r t i t e  Conference Disoussion Papers on: 

a. U.  S. Discussion Paper,  F i e l d  T r i a l 8  and Meteorology 
Agenda - Use of S i m l a n t s  w i th  CBR Systems. 

b. Data Co l l ec t ion  f o r  Casualty P r o c i c t i o n  Estimation , -  

. , I  , ^  

> 
. a.  V-agent Munition Tes t ing  

-. 
d. V e n t i l a t i o n  Rates of Various S t ruo tu rea  

_., 
e .  Survey of Munition Expenditure Ca lcu la t ioa  Techniques - 

- .  f .  V a r i a b i l i t y  i n  Munition Performance 

Survey and Evalua t ion  of BW Aerosol Samplers 
d .* 

g. 

FOR THE COMMANDER: 

IAN w. h m  ' 
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  
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DUGWAY PROVING GROUND 
Dugway, Utah 

C W- DU- AS D 8 October 1956 

SUBJECT: S i g n i f i c a n t  Accomplishments during per iod 5 September - 
3 October, 1956 (CSGLD 696) (U) , 

TO : Commanding G e n e r a l  
C m l  C Research and Development Command 
Gravel ly  Point  
Washington 25, D. C. 

1. (UNCLASSIFIED) Submitted herewi th  is information regard ing  the  
f i e l d  t es t  s t a t u s  and s i g n i f i c a n t  developmental and r e sea rch  assomplish- 
ments f o r  t h e  pe r iod  5 September - 3 October, 1956. 

2. (UNCLASSIFIED) Events,  problems, and accomplishments on 
c u r r e n t  p r o j e c t s  being conducted by Research Di rec to ra t e  a r e  as follows: 

A. (UNCLASSIFDD) BH Research 

a. Rela t ionsh ip  of p a r t i c l e  s i z e  t o  s t a g e  d i s t r i b u t i o n  
o f  t h e  Anderson Ssmpler(AS). 

Dupl ica t ion  of r e s u l t s  by var ious methods has  n o t  been 
s a t i s f a c t o r y .  
r o l a t e  sotaal si- c o l l e o t i o n  t o  t h e  t h e o m t i o a l  peroentage of each 
size p a r t i o l e  c o l l e c t e d  on t h e  s t a g e s .  

Work has been stopped pending r edes ign  of experiment t o  

b. D i l u t e r  for the Andorson Ssmpler (AS) 

More c o n s i s t e n t  r e s u l t s  a r e  nor being obtained. Two 
experiments of f i v e  runs  each shored  average v a r i a t i o n s  of less than 70 
p e r  cen t .  

c .  Cold l e a t h e r  Sampler 

All G l a s s  Impinger - "wo units have been prepared  and 
are aocep tab le  t o  BW T e s t i n g  Mrieion. 

Anderson Sampler - A a a t i r f r c t o r y  u n i t  haa boon 
completed. Report is being w r i t t e n .  

U N C LASS1 FI ED 
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B. CW Research 

a .  Enzymatic Assays 

A study o f  t h e  k i n e t ' o s  o f  i n h i b i t i o n  o f  bovine r e d  
blood c e l l  c h o l i n e s t e r a s e  by GB and-showod t h a t  t he  l a t t e r  
r e a c t e d  50 p e r  cent  more r a p i d l y  than GB. 

A l a r g e  s s a l e  method f o r  enzymatic assay o f  GB 
has been adapted f o r  use on r a b b i t  blood. 

b. Data Reduction System 

The system is being checked o u t  for day-to-day ope ra t ion  
and r e l i a b i l i t y .  

c .  Colorimeter 

Temporarily i n a c t i v e  pending cons t ruc t ion  of two 
f i e l d  instruments .  Work is being cont inued on extended range c o l o r i -  
s e t e r .  S e g s i t i v i t g  and range heve been extended. 

> m@d. Chemical Analysis 

7 
e .  Sand Tube Withdrawal 

S t a b i l i t y  of GB and p r e c i s i o n  of sand tubes in 
a l i q u o t  samples has been reinvestigated t o  a a o o r k i n  t h e  l i d t a t i o n s  
o f  sand t ubes  withdrawal technique i n  the q u a n t i t a t i v e  ee t imut ion  of 
GB. Approximstely 500 sand t ubes  were used and t h e  o t s b i l i t y  cheoked 
periodioally f o r  nine (9)  days. Results a r e  being analyaed. 

C. (UNCLASSIFIED) Cloud Physics 

a. BII Cloud Trave l  Survey 

A method has  been f i n a l i z e d  f o r  p r e d i c t i n g  domrind 
p a r t i o l e  Qounto r e 8 u l t i n g  from t h e  in s t an taneous  relerrse of p a r t i o u l a t e  
matter in t h e  atPosphere.  Roberts  diffusion equat ion 1s modified t o  
include a term t h a t  takes into sooount the f i n i t e  terminsl v m l o o i t i e r  
of  the r e l e a s e d  p a r t i c l e s .  Theoro t ioa l  estiastes of partiale ooant r  
40 miles downwind d i f f e r  from measured oounts by a f s o t o r  of 1.5. 

L 1, I 

b. S t a b i l i t y  Criteria 
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?lie r e p o r t  on a s t a b i l i t y  c r i t o r i a  f o r  do tornini:ig 
t h e  e f f e c t i v e n e s s  o f  agent  r e l e a s e s  i n  e s t a b l i s h i n g  sur famcontanina-  
t i o n  has been f i n a l i z e d  and s e n t  t o  E d i t o r i a l .  Theore t i ca l  i r i t e rp re t a -  
t i o n s  have beon a p p l i e d  t o  va r ious  CW t e s t s  with e x c e l l e n t  r e s u l t s .  I n  
a l l  t e s t s  where theory p r e d i c t e d  e i t h e r  good o r  bad r e s u l t s ,  f i e l d  t e s t  
d a t a  v e r i f i e d  t h e  f o r e c a s t  r e s u l t s .  

e .  Temperature Gradient  Study 

This  p r o j e c t  has  been complsted. A pe r iod ic  convective 
h e a t  flow s o l u t i o n  i s  presented i n  which t h e  boundary temperature v a r i e s  
s i n u s o i d a l l y  wi5h time while t h e  eddy d i f f u s i b i l i t y  i s  p o s t u l a t e d  t o  
va ry  s i n u s o i d a l l y  with t ime as a power l a w  o f  ha igh t .  The r e p o r t  
r e m a i m  t o  be publ ished.  

d. G a s  S l i d e  Rule h - o j e c t  

All t h e o r e t i c a l  forms have been developed up t o  
t h e  p o i n t  of c a l c u l a t i n g  t h e  d e s i r e d  c i r c u l a r  nomograms f o r  t h e  r u l e .  
Equat ions and necessary geometric r e l a t i o n s h i p s  have been r e a l i z e d  
f o r  convert ing a p a r a l l e l  iine nomogram t o  t h e  c i r c u l a r  form f o r  
a t h r e e  v a r i a b l e  problem. The i n s t an taneous  p o i n t  source d i f f u s i o n  
formula d e s i r e d  for t h i s  p r o j e c t  has  been manipulated i n t o  a d e s i r e d  
master form. Work has s t a r t e d  on 8 s u b s i d i a r y  c h a r t  needed f o r  source 
computations. 

D. Ecology and Epidemiology 

a. I n f e c t i o u s  Disease Survey 

Field Crews secured 315 w i l d l i f e  specimsns during t h e  
areas: Calao, Fish Springs,  and Gold Hill. 

were i s o l a t e d  from j s o k r a b b i t  t i s sue  and t i a k s  
from j e o k r a b b i t s  whioh had been c o l l e c t e d  ear l ier  i n  t h e  y e a r  from 

'Wl 61 
'>  

b. h b o r a t o r y  Study of  I n f e c t i o u s  Diseases i n  W i l d l i f e  

A s a t i s f a c t o r y  teohnique f o r  t h e  o u l t u r i n g  0- 

i d  medium (MCPH) was developed and standardized. The ooyota ' 7 *  i n f e c t i o n  experiments o o n t i  
t reo s p e c i e s  of n a t i v e  r o d e n t s  t o  

7 w a s  i n v e s t i g a t e d .  
7 

a. S t u d i e s  on Disea6a-h.slumftting A b i l i t i e 8  m d  I n O i d e Z I o o  , 

&> .is .".: 
of P u r s i t i o  Arthropods. 

A s tudy  of e x t o p a r r s i t o s  in r o l a t i o n  t o  their  hart- 



E. (UNCLASSIFIED) Dbvelopment Engineering Division 

a. CW Radio-Controlled Sampler 

Development work at the prototype l e v e l  aivaits 
the receipt of components. 

b. BW Radio-Controlled Sampler 

Prototype samplers are about to be completed and have 
undergone initial test phases. Testing under field coaditions will be 
started upon completion of the transmitter installation at Target X. 

c. Mobile Recording Van 547 

Work toward increasing reliability an& acc;uracy 
of raw meteorological data as collected in the field is continuing. 
Proposals from several companies are being studied to determine the 
type of system that would best fulfil our requirements. 

d. Radio Field Strength Survey 

Field strength surveys have been made on various 
grids. 
been selected. The compiled information will be used for planning 
sampler operations on test grids.  

Optimum transmitter locations and broadcasting antennas have 

-. I 
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3. (UNCLASSIFnD) Events ,  problems, and accomplishments on 
c u r r e n t  p r o j e c t s  being conducted by Dootr inal  Tes t ing  Di rec to ra t e  
a r e  as follows : 

A. (UNCLASSIFIED) Chemical Corps Board P r o j e c t s  : 

a. C m l  C Board P r o j e c t  6-55 - "Effeots o f  Masking i n  
Conduct of M i l i t a r y  Operat iont t  (Doc t r ina l  Order 806). 

Correspondenoe has  been rece ived  from t h e  C m l  C 
Board d e t a i l i n g  t h e  inc reased  scope of t h i s  p r o j e c t .  This new 
informat ion  is being reviewed by members of t h e  Di rec to ra t e  t o  
gene ra t e  comments and ideas  t o  be discussed  a t  a meeting o f  personnel  
i n t e r e s t e d  i n  t h e  p r o j e c t .  The meeting w i l l  t ake  place a t  Dugway 
Proving Ground i n  t h e  nea r  f u t u r e .  

b. Cml C Board P roJec t  5-55-ItAerial Del ivers  of Gas ksks" 
( D o c t r i n a l  Order 804). 

All air  drop tes t s  a t  F o r t  Benning and F o r t  Lee have 
Results a r e  being eva lua ted  and t h e  p repa ra t ion  of a been oompleted. 

f ina l  r o p o r t  ha8 been undertaken by t h e  P r o j e c t  Officer. 

c .  C m l  C Board P ro jeo t  892 - "Quartermuster Zaundry Tes t t t  
(Doctrinal Order 805) . 

The rev i8ed  t e s t  plan f o r  t h i s  p ro jeo t  is being dup l l -  
m t e d  and rill be forwarded t o  t h e  Clal  C Board f o r  SpprOUl. 
w i l l  begin am soon 8a approval  has  been reoe ived  from t h e  Ornl C Board. 

Fl'eld tests 

d. C d  C Board P ro jeo t  889 - "Piold Tes t  of Thlekener ,  
Gasoline WRl" ( D o o t r i r u l  Order 800) .  

. A t e s t  proposa l  is boing w r i t t e n  on t h i s  p r o j e o t  and 
t h e  ei t - ted date of  o o m l e t l o n  is 5 Ootober 1956. 

0 .  Cml C BO-d PrOjeOt 4-55 - "T8otio81 C a m b i l i t i e S  and 
Toohniquos f o r  t h e  Employment of t h e  4.5-Inoh Chemioal Rookot Ba t t a l ion"  
( T O 8 t w  Order 400.05). 

C o m n t s  on all phases of t h e  p r o j e c t  f o r  r h i o h  t h i s  
M r e c t o r a t e  was r e spons ib l e  have been completed and forwarded t o  k t e r i e l  
T e s t i n g  Directorate. 

B o  (UNCLAS$IFII(D) Pro jeo t  Planning Action 

a. V a r i a t i o n  of Munition E f f e o t  

-____ _ _  U NCLASSlFl ED 
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b. Staff  Study on P e r s i s t e n c y  (Doc t r ina l  Order 803). 

The S t a f f  Study has been approved and a duplimat copy 
is being forwarded t o  Technical Pub l i sh ing  Branch of Test Design and 
Analysis  f o r  pUbliC8tiOn. 

c .  Munition Expenditure data f o r  t he  105 and 155 mm 
Howitzer S h e l l  (Doc t r ina l  Orders 801 and 802). 

Respons ib i l i t y  f o r  a complete re-evaluat ion of t h e  
d a t a  contained i n  t h e  r e p o r t  has  been t r a n s f e r r e d  t o  Mater ie l  Tes t ing  
D i r e c t o r a t e .  

d. Value of Massive Bombs. 

Work is con t inu ing  on Munition Expenditure c a l c u l a t i o n s  
f o r  t o t a l  dosage e f f e c t s  8nd r e s u l t s  are being organized i c t o  r e p o r t  fcrn. 

e .  Regimental A r t i l l e r y  E f f e c t s  (Doc t r lna l  Order 807.01) 

Progress delayed because of h ighe r  p r i o r i t y  ope ra t ions .  

f .  Procedures for P r o t e c t i v e  Systems Evaluat ion.  

Progress delayed beceuse of higher p r i o r i t y  ope ra t ions .  
1- 

g .  m o m b i n a t i o n  Dsta Study (Doc t r ina l  Order 808.01). 

The Background Research Study is cont inuing on the s u b j e c t  
o u t l i n e d  i n  t n e  previous r e p o r t .  

h.  Operation P i n e t r e e  ( T e s t i n g  Order 413.03) 

During the r e p o r t  p e r i o d  t h b  operation was undertaken 
and tes ts  were conducted i n  t h e  Uinta Mountains. Tests were run using 
a g e n t  sirmlant t o  cusess t h e  e f fec ts  of f o r e s t  and underbrush on the 
behavior  of t h e  agen t  cloud. Reports cu’e being rece ived  from a@no$es 
oonnected w i t h  the ope ra t ion  and from these a final report on t h e  projeot  
rill be published. 

i. BIR-CW C a p a b i l i t i e s  of  Army Avist ion ( S )  

(0 A c o s t  e s t a t e  of  $150,000 has k e n  =de and 
t h e  j u s t i f i o a t i o n  for t h e  estimste has been written and forwardad t o  the 
Assistsat Chief Chemioal O f f i c e r ,  Plaas  and Doctrine,  t o  in i t ia te  a 
program t o  assess t h e  BW-CW C a p a b i l i t i e s  of Army A i r c r a f t .  In fo rms t ion  
p e r t i n e n t  t o  t h e  s u b j e c t  is being ga the red  a t  t h e  preeent  ti- by members 
o f  t h o  Mreotomt.. 

8- - tq . 
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j. Staf f  Study on Munition Disposal (Doct r ina l  Order 810.01). 

This  s tudy  w a s  i n i t i a t e d  t o  determine the  bes t  means of 
d ispos ing  o f  a CW/BW Agent while render ing  s a f e  any t o x i c - f i l l e d  munitions.  
A background research  s tudy o f  a l l  a v a i l a b l e  information is  i n  progress .  

k. Prepara t ion  f o r  t he  Eleventh T r i p a r t i t e  Conference. 

S ix  d iscuss ion  papers  on agenda items were completed, 
publ i shed  and d i s t r i b u t e d .  The r e s p o n s i b i l i t y  f o r  f u t u r e  e f f o r t s ,  both 
admin i s t r a t ive  and t e c h n i c a l ,  w a s  t r a n s f e r r e d  t o  t h e  Spec ia l  Assistant 
t o  the  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 .  

C . (UNCLASSIFIED) W j  o r  Personnel  Changes 

Mr. Ebgene P. Visco, S c i e n t i f i c  Di rec tor  f o r  the  Di rec to ra t e  
of  Doct r ina l  Tes t ing  terminated 28 September 1956. 

4.  (UNCLASSIFLED) Events ,  problems, and accomplishments on c u r r e n t  
p r o j e c t s  being conducted by Mater ie l  Tes t ing  Direc tora te  a r e  as follows: 

A. (UNCLASSIFIED) Final e d i t i n g  vas completed on t h e  motion 
p i c t u r e  f i l e  of t h e  s u r v e i l l a n c e  t e s t i n g  o f  t h e  M-360 s h e l l  by t h e  Photo 
Ins t rumenta t ion  Branch, Test  Support  Divis ion.  Prel iminary e d i t i n g  o f  
t h e  three films r e l a t i n g  t o  GA d i s p o s a l  was accomplished. Trails were 
conducted during t h e  r e p o r t  pe r iod  on Targe t  S, u t i l i z i n g  the  newly 
e s t a b l i & h e d ~ h o t o - t h e o d o l i t e  p o r i t i o n s .  
inasnuoh as it vas t h e  first t i m e  t h a t  photo- theodol i tes  have been 
opera ted  h e r e ,  connected t o  a t i m e  network, wherein a comon base t i m e  
signal. w a s  suppl ied  t o  all p o s i t i o n s .  

This coverage was unique 

B. (UNCLBSSIPIED) Two P u l s e r  t r s n s m i t t e r o  have boon i n s t a l l e d  
i n  Van 504 , .E lec t ron ios  Branch, Tes t  Support  Division. This does away 
wi th  t h e  need for having two VMS a t  one index p o s i t i o n  during t e s t .  
During t h e  pe r iod  covered by this r e p o r t  Shops Brench, Tes t  Support. 
Div is ion ,  has  f a b r i c a t e d  t h e  following items: 

a. Th i s  un i t  is t o  be shipped t o  t h e  Gerstle 
River  m s t  S i t e  f o r  UBI i n  conjunct ion  wi th  t h e  oold weather tests. This 
power supply is designed t o  provide 6 -vo l t  and 90-vol t  power f o r  ope ra t ion  
of  t h e  win6 speed and r i n d  d i r e c t i o n  u n i t s  i n s t a l l e d  i n  the  I le teorologioal  
V a n  c u r r e n t l y  i n  opera t ion  a t  the Gerstle River Tes t  S i t e .  
mated t h a t  t h i s  power supply will save spproxinmtely fou r  hundred d o l l a r s  
i n  b a t t e r y  c o s t s  p lus  t h e  large shipp- ohargor of approximately four 
d o l l a r s  p e r  pound. 
du r ing  co ld  weather tes t ing opera t ions .  
b a t t e r y  vol tage  supply. 

Power Suppl l :  

It i6 est i -  

In  a d d i t i o n  t h i s  u n i t  rill provide greater r e l i a b i l i t y  
This system previous ly  used 

b. Rocket C o n t r o l l e r s :  Them rookot o o n t r o l l o r r  a r o  
dividod I n t o  two 8ystems, each uystom oonuilrting of thirtorn Unit. 
in te rconnec ted  by two wire oablos and t h i r t e e n  ssoh  r i r - v o l t  b a t t e r l o r ,  

Pago 7 of 10 -a. 
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one f o r  each u n i t .  T!le t h i r t e o r i  u n i t s  a r e  conip:-ir,ob o L  oiie C o n t r a 1  
Con t ro l  Unit and twelve s e q u e n t i a l i z e r  u n i t s .  The s e q u o n t i a l i z e r  
units d i r e c t l y  ope ra t e  t h e  rocke t  l aunche r  tubos.  This s y s t e m  i s  
designed t o  f i r e  au tomat i ca l ly  the  c o n t e n t s  o f  up to t w e l v a  rocket 
l a u n c h e n  s imultaneously.  The l aunche r s  may be c o n t r o l l e d  whether 
i n d i v i d u a l l y  o r  en masse, and each l aunche r  f i r e s  a t  tho r a t e  of 
s i x  rounds Der second. 

-- 

7w ' D. (UNCLASSIFLED) The nur;ber sg-s tez  or. t h e  3 m i z x t a l  Grid 
- \  was converted t o  a pernanent system which will take csiw o f  t h e  

ncmbering on any t e s t  conducted on  that g r i 2  ir, t h e  futu:-e, t hus  
e l i m i n a t i n g  some of  t he  confusion that has  a r i s e n  when s e v e r a l  t e s t s  
were being conducted on t h e  g r i d  d u r i c g  t h e  same p s r i o d .  

E. (UNCLASSIFZD) A t o t a l  of  riineteer; (13) f i ~ l L  tr;als 
were conducted a t  Dugway Proving Ground dur ing  t h s  pe r iod  5 September - 
3 October 1956 and a r e  as follows: 

T e s t  No. Date Coizpieted 

- a. Ci l  173 ( C a p a b i l i t y  o f  4.5" Rocket i3attalion) 

.. 
.A- 

. , ,;.- '... 

., . 

C 1  173-B3-6 
CW 173-B3-7 

b. CW 305 ( J e t t i s o r ,  Trials) 

CW 305-C1 
Cop 305-B1 
CW 305-B2 
CI 305-B3 

6 September 1956 
1 2  September 1956 

13 September 1956 
19 September 1956 
25 September 1956 
27 September 1956 

c .  CW 311 ( b i t i o n  Shape T e s t s )  

m 311 2 October 1956 

d. CW 317 (hears Generator)  

CIA 317A-1 
CI 3178-2 
cw 3i7A-3 
C I  3178-4 
CW 317A-5 

18 September 1956 
21 September 1956 
24 September 1956 
1 October 1956 
3 October 1956 

e. Preliminary TriGs Qperrtion a .  . 
"Pine trmo 6 Soptombor 1956 
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f .  BW 5C-55 (Operat ion COFF') 

BW 5C1-55 
BW 5C2-55 

24 September 1956  
26 September 1956 

g. 6W 313 (BW Area Dosage) 

BW 313-B1 1 9  September 1956 

h. BW 314 (Mars Genera tor )  

BW 314-A5 10 September 1956  

i. BW 413 ( F o r t i f i c a t i o n  Pene t r a t ion )  

BW 4138-4 6 September 1956  

j. BW 421 (BW Area Dosage) 

BW 421B-1 5 September 1956  

F. (UNCLASSIFIED) During t h e  r e p o r t i n g  pe r iod  t h e  fo l lowing  
t e s t s  were completed by t h e  
Team : 

Temporate T e s t  Team and t h e  Deser t  Tes t  

a. Temporate T e s t  Teem Week Completed 

Grenade, Hand, I r r i t a n t ,  CN-DM, Y6 (B12) 

Grenade, Smoke, HC, LW-B (B14) 

Grenade, Hand, R i o t ,  CN, Metal (B21) 

30 AUg - 5 Sep 

30 A u ~  - 5 SUP 

30 Aug - 5 Sop 

b. Desert T e s t  Team 

Grenade, Hand, Irritant, CN-W, M6 (B12) 

Grenade, Hand, R i o t ,  CN, M25A1 (B21) 

Grenade, Hand, Tear ,  CN, WAl (B20) 

Grenade, Smoke, Qreen, KL8 (Al2) 

Grenade, Snroke, Yellow, KL8 (All) 

G r e n a d o ,  Smoke, Red, All8 ( A 1 0 )  

(3rerubde, S l o b ,  White, IEC, AN-YB (BU) 

23 A u ~  - 29 A u ~  

23 AUg - 29 Aug 
30 Aug - 5 Sop 

23 AUg - 29 AtIg 

23 Aug - 29 A u ~  

23 AUQ - 89 A- 
P :. ** \ . 

30 A u ~  - 5 Wp 
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Grenade, Hand, Smoke, WP, MI.5 (AS) 

Cur ta in ,  Gas Proof ,  M l  (Bl) 13 Sep - 19 Sep 
30 Aug - 5 Sep 

G. (UNCLASSIFIED) DPG N O 7  - "Theoret ical  Derivat ions and 
Nomographic Methods f o r  S u t t o n ' s  Diffusion Equations" was published.  
Following is a b r i e f  summary of t he  c o n t e n t s :  

A survey is msde of d i f f u s i o n  equat ions,  i nc lud i9g  hypotheses 
unde r ly ing  d e r i v a t i o n s  and limits t o  a p p l i c a b i l i t y .  Nomograms are der ived  
and t h e i r  use is demonstrated f o r  S u t t o n ' s  d i f f u s i o n  equat ions.  The 
use o f  nomograms is shown t o  s i m p l i f y  and expedi te  diffusion c a l c u l a t i o n s .  
S i x  computed nomograms are inc luded  w i t h  d e r i v a t i o n s  and demonstrations 
o f  t h e i r  use. 

FOR THE COAAMANDER: 

I A N  w. tlsRm ' 
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  
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REFERENCE REQUEST- FEDERAL RECORDS CENTERS 

REMARKS 

NOTE: Use a separate form for each request. 

NATURE OF SERVICE 
PERMANENT OTHER TEMPORARY 

SECTION It-FOR USE BY REcOROS CENfER 
0 RECORD@ ONLY U WlTHDFWAL HLOAN OF RECORD(S) 0 REVIEW 0 (s-m) FURNISH COW OF 

REMARUS 

0 RECORDS NOT IN CENTER C U s l o M  

WRONG ACCESSION NUUBW-PL€AS€ RECHECK 

WRONG BOX NUMBER--PLEASE RECHECK 

0 RECORDS DESTROYED 

c] WRONG CENTER LOWIWN--pLEABE RECHECK r-- ADDfTlONAL INFORMMION RWUIRED To IDENTIFY RECORDS 0 RE,QUESFED 

I .; 
1 -  I I 

SECTION Ill-To BE COMPLETED BY REQUESTING MZENOY 

Conman de r w AND 
u x ) ~  US Army Chemical and B i o l o g i c a l  Defense Commandd 
OF MENCY ATTN: APISCB-CII/Ed Gier 

Bldg E3330, T e c h n i c a l  L i b r a r y  
Aberdeen P rov ing  Ground, MD 21010-5423 "1 -) 

w7w-M) 
SUl1-W 
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