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Dear Ua jor  C1ar:rsonr 

The pressure of  time, the dispersal of the stowing place f o r  t h i s  as 
yet unreportod material i n  other offices which are not associated 
with Crossroads an6 the f a c t  t h a t  the report i s  s t i l l  i n  an uncompleted 
s t a t e  ham all contributed, much t o  ny embarrassment an2 disappointment. 

The 1.i-11 canister employed on the U.S. Army Assault Zask gave 
adequate protection for  all ir , tensi t ies  of exposure t o  C-616 and i ts  pro- 
ducts a t  the "tho,mal difhsion" plant i n  Philadelphia betrreen 1 November 
1944 and 31 December 1945. k? October 1944 I reviewed t h e  canister 
s i tuat ion in  re la t ion  t o  tine infomation then available as t o  C-616, 
C-216, IIF, an2 TO$ . S a t i s f i e d  t ha t  the canister-would be effective, 
I subjected myself 80 increasingly higher concerhations of the C-616, 
and i t s  products of hydrolysis. 
not see your hend held tvto f e e t  f rm t he  face there was none of the irrit- 
ating ef fec t  which would indicate 'any corrosive gas o r  par t iculate  
ca=ling through nor was there any of the character is t ic  t a s t e  which one 
obtains frm the 'hater ia l"  osd which i n  1cw concentrations is detectable 
by khe experienced porson and which most character is t ical ly  at  t h c  base 
o f  t he  tongue. 

Even with a cloud so  dense you could 

Using 8n assaul t  mask and E-11 canister, Dr. Abelson exposed h h s d f  rn 
t o  the conditions created by the release of C-216. The inteensity mas @chg 
that i n  about four ninutes the skin on, h i s  body b e p a  t o  f e e l  mm and 9 p 
creepy. 
oi' any C-216, or of i t s  products cor-ing through the canister. 

z 
He w5thdret.r a t  th i s  u m i n g  signal. There s t i l l  was no evide 

There may be some conf'usion regrfrdhg the te,ms Assaul-i; and Cmba 
In l?ovemb ?.:ask. The mask m s  i n i t i a l l y  introduced as ''Assault Ehsl.:". 

1941 we were advised by C.K.S., U.S. Amy, t i i l s  m s  t o  be changed %o 
"Combat I.laskr1. 7ie then used the l a t t e r  term. Subsequently, it was 
decided c o t  to produce the "Cambat Xask", ;.ihich was t o  have had some 
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Subj: Conbat Uask and K-25 

minor improvercents over the "Assault Llask". 
by Chtmical Corps, U. S. Amy t ha t  the mask should s t i l l  be referred t o  
as "Assault liask". 
fiask" i s  referred t o  i n  accordance with our e x l i e r  advice. 
we say "Canbat Kask", we therefore m e a n  "Assault I.:esk". 

We have just bden advised 

In our safety instructions and reports the "Combat 
'Fiherever 

The B-2 canister of  the 3Javy, 1J.D. tIark I11 would probably Five a 
similar protection but we have not conducted any signif icant  studies with 
it. Others may have. 

The ti-11 canister has cellulose f i l t e r  of good characterist ics,  and 
w i l l  remove par t ic les  down t o  .2 o r  .5 microns. 
Xark 111 ?.Task m i l l  do much the same. 

Llie B-2 f o r  IJav N.D. 

The I4-11 canister has an activated charcoal of high qual i ty  t reated 
chemically and referred t o  as A.S.C. 2hethrite. 

I am convinced tha t  with proper use of the mask and canister referred 
to, a l l  inhalation hazards ar is ing direct ly  or indirectly- from C-616 can 
be met x5th proper and adequate protection. Fourteen months of use of 
this mask and canister in the "Tnemal Diffusion" plank has proved the 
adequacy of t h i s  means of protection. .Following the adoption and use 
no respiratory in jur ies  ocourred and it was possible t o  enter an area of 
dense C-616 cloud t o  prevent e s c a p  of the  material with camplete safety 
t o  personnel, and witin valuable conservation of the m t e r i a l  escaping. 
This was done repeatedly. 

I mould be dere l ic t  if I were not t o  mention the basic and Lital 
necessity f o r  (a) plan f o r  safety, (b) t ra ining in  the care, use and 
indications f o r  use of the mask, (o )  supervision in safeky precaui;ions 
and (d)  leadership and support top side. Early i n  1945 I went t o  K-25 
t o  i n i t i a t e  t ra ining i n  use of t h e  nasl: for khat specif ic  area and plant. 
I met w i t h  as f ine  a group of leaders and safety personnel as I have ever 
had the pleasure of  working. 
and did do proper service. 

In t h e i r  hands i em cer tain tne mask can 

The ad seriatim health studies conducted on personnel mployed in 
the '%hemal diffusion" plant in Philade1;shia frm 1 November 1944 t o  
51 Decem5er 1945 bear urrmistalcable evidence or' the safety afforded by 
t b - i s  mask and canister. 

The most sensi t ive t e s t  of the presence of C-616 or i t s  products is 
the change i n  color i n  tine flame of a Bunsen burner which gives a F 
color a t  3 milligrams per cubic meter o f  air. 
the amount of C-616 released i n  the  air. 

This  amount represents 
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Subj: Combat Eask and K-25 

C-616 i s  barely detectable by a cmbination of taske and flme color 
Tne t a s t e  i s  a weak, barely detectable 

( I t  is d i f f i cu l t  t o  say whether it i s  t a s t e  or odor 

Eest b r a r h t  out 

a t  10 milligrturrs per cubic meter. 
f a i n t  odor o r  taste.  - l ike  fine viine). 
l a t e ra l ly  and in $he nasopharynx. 
by inhaling throuGh mouth and e&aling through nose. 
olfactory o r  t a s t e  fatigue does BOT occur as in mustard gas. 
pers i s t s  f o r  hours i f  the concentrak5on i s  hie;lzer but not a t  this level. 

It is  best  detected along the base of the tongue 
I t  tends t o  persist .  

Tne phenamena of 
The t a s t e  

'l?lere i s  a clear  ctt recognition with character is t ic  pungency a t  
20 t o  30 milligrms per cubic meter. 
i s  moist and perspiring and perhaps a l i t t l e  erythema may be noted, there 
i s  not apt t o  be any visible  cloud a t  t h i s  ooncentrutiona 

If at this concentration the skin 

A Tyndall beam effect i s  observed mhen a f lash  l i gh t  i s  used and t h e  
concentration i s  100 milligrams per cubic meter. 
detectable rrithout a f lash l igh t  or  l i z h t  bean. 
the i r r i t a t i o n ,  while not rea l ly  pleasant, is f a r  from unbearable, e i ther  
i n  limited inhalation o r  on the  sweating sl5n. 

The cloud i s  barely 
Even in  t h i s  concentration 

These observations made ~ 5 t h  Teonperature 58OF. and Relative Humidity 
70$. 

150 r?licrog:rms per cubic meter has been taken as t h e  level of safety 
f o r  avoidance of chronic effeo%sa 

For short, acute exposures, a cloud vrhicli is suff ic ient  t o  cause 
withdrawal f rm  the area because of the unpleasantness of tlie pungenoy 
on inhala-lion w i l l  produce nothing more than mild t ransient  and localized 
irritation. 

Assault  Nask 615-11-7 was the one employed a t  Phlladelphia. 

A t  hches t e r ,  the Amy I;!-IX was tes ted separately on C-716 and C-816. 
Tnis i s  described i n  Rochester Inhalation Section Report #O. 
found superior t o  Willson Universal and Arne Universal canisters. 
was to be expected. 

It was 
This 

Rochester Report X-1648 (a l so  t h e i r  local  Inhalation Section Repol+ 
$25) describes T and C-216 retained in U.S. Amy Assault Uask canisters 
used f o r  short periods in high concentrations of C-616. 
cellulose of vsry f ine mesh. Charcoal was 'khetlerite". h s e  canisters 
were exposed a d  adjusted t o  faces of t w o  men, for 2 t o  3 minutos i n  a 
cloud of C-616 so  dense you could not see one foot i n  f ront  of  your facec 

F i l t e r  OIBS 
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Canisters were made and  checked i n  July 1944 and used i n  Decezlber 1914. 
The t e s t  rras severe. A t  no time did taste of "ma.teria1" cane through 
or was there  any Y-C-216 punr;ency. 
of the T was caught by the f i l t e r ,  probably as TOzF2 and (b) tha t  the 
f i l t e r  was as e f f i c i en t  i n  r e t h n i n g  E-C-216 as TO2FZ. 
froan the  oharoonl. 
on charcoal. 

It  mas t h e i r  be l ie f  (a) t h a t  a l l  

No T vraa obtained 
C-216 mas caught i n  almost equal par t s  on f i l t e r  and 

17ith atmospheric tenperntures around 1209., a t  the  top of the rack 
of columns, the  effoctiveness of the canis ter  w s  t he  s m e  as at l m r  
temperatures. This statment  is based on s h o r t  exposures t o  hizh concen- 
trations f o r  tile s h o r t  time usually encountered under such circumstances. 
S h i l a r l y ,  canis ters  stored for emergency use a t  vantage points a t  t he  
top of the  racks, and which mre exposed to temperatures of 100° t o  1200F. 
f o r  many weeks mre not reduced in effectiveness. 

Sorry to be so late but it i s  hard t o  get extr icated f r a a  Crossroads 
problems long enough t o  ge t  a t  t h i s  earlier work. 

Yours truly ,  

George U. Lyon, 
Captain, UC, USXR, 
Safety Advisor 

Joint  Crossroads C d t t e e .  

0 

This document consists of 4 pages of 5 copies, se r ies  A. 
% *."** P a p  4 of 4 pages* 

V 

I t 8 9 1 9 0 '  


