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October 3, 1942 

M r .  E. P. Stevenson 
A. D .  L i t t l e ,  Inc. 
30 C b r l e e  River Rd. 
Cambridge, h S 8  

Dear Vi. ,Stevenson: 

I be l i eve  that one of t he  main oause6 of  the  
e r ra t ic  r e s u l t s  that have been obta ined  on the de te r io ra -  
t i o n  t e s t e  i s  due t o  the v a r i a t i o n s  i n  s a t u r a t i o n  of the 
compound. Last; June we were using the t imer o r i g i n a l l y  
prepared for u8 by D r .  Knobel, This timer had awariable 
speed motor and wa8 no t  reproducing the cyc le  time very 
exactly.  You w i l l  r e c a l l  that a t  o m e t i n g  a t  A .  D. 
L i t t l e  during the ea r ly  p a r t  of the sunmer, it wa6 agreed 
that  Dr. Knobel would prepare two a d d i t i o n a l  t imer s  with 
synchronous motors, one f o r  our work and t he  o t h e r  for 
D r .  Calvin,  The new t imer  as a c t u a l l y  employed gave a 
aomewhat longer  cyc le ,  p a r t i c u l a r l y  EI longer  cool ing 
per iod .  It waa w i t h  t h i s  opera t ion  that  the high r a t e 6  
of d e t e r i o r a t i o n  were obtained.  
t o  duplicate o r i g i n a l  t e s t s ,  the f i r s t  t imer was used 
and t he  d e t e r i o r a t i o n  rates were found t o  be much less .  
I n  checking through t h e  d i f f e r e n c e s  i n  the cycles, it was 
found that the  o l d  cycle condi t ions  were g iv ing  R mt- 
u r a t i o n  of about 2 weight per cent while the condi t ions  
given by the new timer gave a s a t u r a t i o n  of about 3 weight 
per cent.  
i s  quite l i k e l y  r e l a t e d  t o  t h i s  h igh  degree of s a t u r ~ t i o n .  
This could be due t o  e i t h e r  a higher degree of saturation 
o r  t o  a more rap id  r a t e  of r e a c t i o n .  I n  fact, i f  t h i s  i s  
the  case, i t  probably exp la ins  some of our o t h e r  r e s u l t s .  
For example, an increased r a t e  of a i r  flow would g ive  a 
h igher  s a t u r P t i o n  and therefore a h ighe r  r a t e  o f  de t e r io ra -  
t i o n .  Likewiae, higher  pressures  would give  higher s a t -  
u r a t i o n s  and increesed d e t e r i o r a t i o n ,  although i n  t h i s  
l a t t e r  ca0e t he  abeolu te  parz ia l  pressure  of t h e  oxygen 
may be very important. 

Recently,  i n  at tempting 

We f e e l  thst the increased r a t e  of d e t e r i o r a t i o n  

It would seem ve ry  desir~ble to a t tempt  a cor- 
r e l a t i o n  of the rate of d e t e r i o r a t i o n  w i t h  t he  degree of 
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s a t u r a t i o n .  
P i c i e n t  for such R purpose. However, they would seem 
t o  i n d i m t e  t h e t  t he  r a t e  of' d e t e r i o r p t i o n  i n c r w s e d  
more thPn p r o p o r t i o n a l  t o  the degret. of s p t u r r t l o n .  
If this is t h e  C P S ~ ,  then o given production of oxygen 
would e n t n i l  P lower d e t e r i o r P t i o n  if low degree6 of 
s ~ t u r ~ t i o n  were employed. This l a t t e r  is lnrgely 
speculntion but  I f ee l  t hp t  the  r e l a t i o n  betwetn the 
deterioration pnd the  degree of s e t u r n t i o n  w i l l  
be w r y  h p o r t e n t  in determining the proper cycle. 

The data evailable a t  p re sen t  E r e  not S U f -  
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cc: kr. Lobo 
Dr. Diehl 
kr. L r r s o n  
kr. C u r l 1  
D r .  Cn lv ln  
D r .  Geissman 
Br. P r e n t i s s  02) 
Dr. Furnas ( 3 )  


