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SAL c O V I N E  - 

Prepa ra t ion  m d  Equivalents 
_I 

A sea rch  f o r  new ma te r i a l s  and improvements on the m a t e r i a l  
Salcomine f o r  t h e  absorption o f  OX; '~L?I  nas continued, and a l so  a s tudy 
of' t h e  behavior of t he  n a t e r i a ?  Salcorine has receivcd considcrable  
a t t e n t i o n  i n  the past  monLh. S c v o r a l  new compounds have been found 
t h a t  show some absorpt ion f o r  cxyyrn ,  'rut i n  most cases t h e  amount 
of oxygcn absorbed i s  s m d l  o r  thd r ? t c  i s  vcry slow. The most 
promising new compound i s  one 2 rcp -Lrud  i'rom s a l i c y l  aldehyde and 
bist r imethylonctr iamir ic  which m.11 zi.b?orb st l e a s t  87: o f  oxygen re- 
ve r s ib ly ,  although apparent ly  thcr i  i s  considerable  decomposition 
o r  r e p e t i t i o n s  of t h e  cycle .  h r k  i s  being pushed on t h i s  m d  
r e l a t e d  compounds with all possibl t  spe-d.  

D r .  G i l l i l a n d t s  l i f e  cycle t e s t s  on X I  o r i g i n a l  sample o f  Sal- 
cominc hzve cnded. Thc ma tv r i s l  hns now becn inalyzed and found 
p e c u l i a r l y  t o  have an incraased ni t rogen-cobal t  r a t i o  which would 
seem t o  i n d i c a t e  t h a t  some n i t rogen  has been f i x e d  i n  t h e  compound. 
I n  cdd i t ion  t o  xi i nc rease  i n  t h s  ni t rogen-cobal t  r a t i o  t h e r e  i s  a. 
decrease i n  the mount  of  n i t rogen  w d  c o b a l t  which would i n d i c a t e  
pn absorpt ion o f  some f o r e i g n  matter  vh ich  s o  f w  has n o t  been 
i d e n t i f i e d .  Also t h e  nagne t i c  s u s c e p t i b i l i t y  has increased very 
g r e a t l y  which would i n d i c a t e  t h n t  t h e  compound has been changed i n  
some manner p the r  than the  mer? oxidat ion o f  t h e  c o b a l t  ion.  I t  i s  
f e l t  t h a t  t h e  d e t e r i o r a t e d  m a t e r i d  i s  not  a d e f i n i t e  compound, 
b u t  no dec i s ion  has y e t  been rciched upon t h i s  score,  clnd the  work 
w i l l  continuc t o  malyze t h e  change i n  t h e  m a t c r i a l  on successive 
r e p e t i t i o n s  o f  t h e  absorption cyc le .  

Large q u m t i t i e s  o f  t h e  3 -n i t ro  compound o f  t he  c o b a l t  c h e l a t e  
hns been prepwcd 2nd s tudied.  The tmperz.ture r cqu i r9d  t o  e f f e c t  
t h c  deoxygenation o f  t h i s  ma te r i a l  a t  atmospheric pressure i s  about 
90°C, which i s  somewhat h ighe r  than t h a t  r e q u i r e d  t o  deoxygenate 
t h e  p w e n t  c h e l a t c  compound, Al so  i t  hns becn observed t h a t  t h e  
humidity o f  the g2s used t o  e f f e c t  t h e  oxygenation plays an important 
r o l e  i n  t h e  r eac t ion ,  tho presence o f  moisture  materially speeding 
t h e  ox ida t ion  r e a c t i o n  up t o  a r e l a t i v e  humidity o f  s%, beyond 
which t h e r e  i s  no inc rease  i n  the r a t e .  The 3 -n i t ro  compound i s  
hygroscopic m d  absorbs water from the gas s t r e w  even though t h e  
re la t ive  humidity o f  t h e  gzs i s  zs l o w  as 5%. The amount o f  oxygen 

CUISS~FICATION &@L.e#& t h e  n i t r o  compound v w i e s  m-arkedly wi th  t h e  p a r t i a l  
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pressure of t h e  oxygen 2.bove it. 
ko be somewhat l e s s  explosive than the  parent  oxygen-carrying 
compound as evidenced by the i p i t i 3 n  o f  a f i n e  suspension of t h e  

The r : i t ro  compound i s  bel ieved 

+ a a t e r i a l - i n - a i r  by a spark. 

An a;paratus has now been constructed f o r  determining the  l i f e  
o f  oxygen-carrying compounds t h a t  can be used i n  concection with t h e  
preparat ion and t e s t i n g  o f  new rnateri d s .  
speed t h e  evaluat ion o f  t hese  m a t e r i s l s .  

This should g r e a t l y  

The sub jec t  o f  d e t c r i o r a t i o n  o f  t h e  che la t e  compound o r  o the r  
equivalents  which may be used is extremely important from the po in t  
of  view of ope r s t ion  o f  u n i t s  cnploying these  m a t e r i d s ,  and zi vtiry 
considerable e f f o r t  i s  no*?: bding made t o  arrivi .  a t  a s a t i s f a c t o r y  
explanation of t h e  d e t c r i o r a t i o n  o f  the compound by a study o f  thr, 
c h a r a c t e r i s t i c s  of ope r s t ion  which leads t o  t h e  d e t e r i o r a t i o n .  I t  
i s  bel ieved i n  g e n s r s l  t h a t  t h e  high tcmperatures of  desorpt ion 
g r e a t l y  aggravate t h e  d i f f i c u l t y  and r c c e n t l y  a t t e n t i o n  i s  being 
given t o  o p t r a t i n g  cyc les  i n  i h i c h  somcwhnt lower temperature i s  
used. 

L i f e  Tests 

._r  The a c t i v i t y  l i f e  ts .sts  on t h e  Sdcominc have been continued 
and t h o  l a t e s t  r e s u l t s  inclictdx t h n t  t h e  absorption e f f i c i e n c y  de- 

a i r  a t  '80 l b s .  per sq .  i,n..-gaup,----md a dcoxysenation temperature 
o f  100°C. ~ l s o  it has been observed t h - t  the decrease i n  a c t i v i t y  
i s  roughly proport ional  t o  t h e  'air f l o w ,  i n d i c a t i n g ,  t h a t  t h e  l o s s  
i n  s c t i v i t y  i s  possibly due to something s t r i p p e d  o u t  of t h e  a i r ,  n 
conclusion which i s  checked by t h e  ,analysis given above. 

.__ . .  c r c m e s  about $ per 100 cycles f o r  5.11 absorpt ion c a r r i e d  ou t  with ?*,: ...' 

Further l i f e  a c t i v i t y  t c s t s  a r e  being c a r r i g d  out  under a 
v a r i e t y  of condi t ions i n  attempt t o  d e f i n i t e l y  evaluate  t h e  con- 
t r o l l i n g  f a c t o r s .  Chief among thcse  i s  o p x a t i n g  a t  somewhat lower 
temperdxn-es of desorption. 
which two absorption u n i t s  a r e  o p e r i t c d  i n  s e r i e s  t o  determine 
whether o r  n o t  both beds are deactivzited a t  t h e  s m e  r a t e  o r  whether 
one is-more r a p i d  than thc .o the r ,  thus giving a f u r t h e r  check upon 
t h e  s t r i p p i n g  of poisons from t h e  a i r .  

i n s t i o n  o f  r e a c t i v i t y  md l i f z  o f  Sdcomine ma te r i a l s  3s a func t ion  
of i t s  physical  f o r m .  Tests w-e being mr,de with v v i o u s  p e l l e t  shapes 
arid d e n s i t i e s  . 

. Toxici ty  Tests 

h o n g  t h e  proposed t c s t s  i s  one i n  

Work i s  continuing a t  t h e  Rumford Chemic21 Compmy on t h e  exam- 

Inasmuch as a l a r g e  number o f  uses o f  ox;rgen a r e  d i r e c t l y  con- 
nected wi th  t h e  supply o f  humm needs f o r  breathing,  t he  t o x i c i t y  o f  
oxygen produced by t h e  Salcomine cbsorption method i s  important. I t  
i s  known t h a t  small  t r a c e s  of  carbon monoxidc occur i n  t h e  gss pro- 
duced by t h i s  method which, while i n  genernl a r e  s m d l  under cont i -  
*ions ob t3 in ing  on the s u r f x e  o f  t h e  ew-th, become v a s t l y  g r e a t e r  
a t  high a l t i t u d e s .  A small Salcomine u n i t  has been b u i l t  and de l ive red  
t o  t h e  Universi ty  o f  Chicigo f o r  a ' s t u d y  of  t o x i c i t y  o f  t h e  gzs pro- 
duced i n  such equipment. 
being studied. 
t o  handling, d u s t  carry-ovcr, e t c .  i s  being exmined.  

Methods of  e l iminat ing t h i s  hazard a r e  j l s o  
In  addition,.,ttaxicity of  Salcomine i t s e l f  w i t h  r e spec t  . 

. .  
. . _, r- . 
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Reaction Cycles 
The methods of operat inp v l t h  Salcminc. o r i g i n a l l y  proposed in -  

cluded a b s o r p t i m  of gas a t  r e k t i v e l y  low t ernperntures and desorp- 
tiori of oxygcn 2.t steam temperatures. 
t o  t h i s  rnethod of operat ing:  
u n i t  over a l a r g e  range sf t m p e r a t u r c  from r?bsorption t o  desorpt ion 
2nd back again,  which FZS m.stcl”1-d d’ encrgy and introduced numerous 
problems of h s a t  and r e f r i g e r n t i o n  and (2)  d e t e r i o r a t i o n  of t h e  Sa l -  
corni.ne a t  t h c  high ternpcrztures af  d e s o r p t i m .  It was I n t e r  proposed 
t o  i n v e s t i g a t e  a r e l a t i v e l y  a.di?..batic system i n  which the  absorpt ion 
and desorpt ion we+e c a r r i e d  on a t  r ? l a t i v e l y  equivalent  temperatures 
throuph l a r g e  changes cf pressur??.  
t h a t  it should be p o s s i b l e  t c ;  npcrate such a u n i t  i n  which s u f f i c i e n t  
h e a t  c a p x i t y  is included tc; kivz r e l a t i v e l y  i s o t h c m g l  ope ra t ion  a t  
2. temperature of sround 5 0 4 5 %  x i t h  9.n abscrpt ion.  p re s su re  of  about 
600 lbs . /sq. in . ,  
Snlconinr- powder i s  mix4:d wi th  7 r2 r .3 ’  tines i t s  mcnss of ccpper chips  
t o  s e r v e  2s a h e a t  r e s e r m i r .  

There mere tyro i n h e r e n t  drawbacks 
(1) transporRtion o f  t h e  whole absorptiGn 

Test4 cf the l a t t e r  system i n d i m t e  

An cd i ib r l t i c  m i t  ‘has Seen constructed i n  which 

The Du Pont Company hi?:: cczkinued its ex?lnr&tion of a yjstem where- 
i n  Salcminc; i s  suspcndcd .in ;: l i q u i d  ?r;d be l i eves  t h a t  it ms found a 
combination o f  m n t e r i a . 1 ~  md c:cnditioris giving promise cif s a t i s f a c t o r y  
s p e r a t i m .  
t h e r e i n  f a i r  yields of Gxygen :.:xi n;.t t;o g r e a t  d e t e r i o r a t i o n  w i t h  re- 
petitions of t h e  ~ ~ ~ b s o r p t i . ~ n - d ~ s 2 - p t i s n  cyc le .  A p r i n c i p l e  drawback a t  
pres;  n t  i s  a rath.::r high E d u b i l i t y  ,:f n i t r cgen  i n  the  o i l .  
shows s u f f i c i e n t  promise tl? warrant i t s  further evcluat ion and s t e p s  a r e  
being trkken t c  c a r r y  t h i s  ou t  under the  auspices  o f  the Du Pont Company. 

The Sdcomific i s  s:xoc.ndcd i n  a hydrocarbon o i l  and e x h i b i t s  

The system 

Oxygen Producing Units  

t i o n ,  but.  should be ccmpleted and ready fcr t e s t i n g  before  the  end 
of Apri l .  
assembling znd sh:lpping t o  Washington. T l l i s  mit ,  it mill- be remembered, 
i s  t o  prcduce 5 c u . f t ,  sf i3xygen p e r  minute when operated u p o ~  l a b o r a t o r y  
f a , c i l i t i e s  of cmpressed a i r  of 80 lbs . /sq. in . ,  or t h e  p u t p u t  may be 
c m s i d e r a b l y  s tep~ied  up w3th ope:-.ntion with coqres sc -d  air a’l; 250 lbs./ 
sq.in.  f G r  which t h e  unit i s  designed. 

. .  
The u n i t  f o r  t h e  Neval Research Labcrat3ry i s  s t i l l  under construc- 

It i s  ?l:_tnnec! t o  t i i s t  t h i s  uni’, a t  Cambhdgc b e f x c  d i s -  

The cons t ruc t ion  of n c b i l e  u n i t s  foi-  ope ra t ion  upon t r u c k e  designed 
by t h e  Kellogg Co~p,any hes been de fe r r ed ,  pending thz  cons t ruc t ion  and 
t c s t i n g  cf a shipboard u n i t  designed t o  :.Aeet the.requirements  of de- 
s t r o y e r  tenders  arld airplanc; tenders  f o r  machine shbp ope ra t ion  and t h e  
charging cf gas cy l indc r s .  
are somewhat less  than  t h a t  of t h e  mobilt u n i t  and much can be l ea rned  
of t h e  operat ing cyc le  which 1 ; r i l l  b e  similar i n  both un i t s .  
r e a c t o r s  :>f t h e  sliipboard u n i t  w i l l  b e  similar t o  fsur  r e a c t o r s  planned 
f o r  t h e  n o b i l e  unit, and are t o  i.e ‘of t h e  pancake type, t h a t  is  a l a r g e  
c y l i n d e r  packed with t h e  Salccjr;Lne w i l l  have d i s t r i b u t e d  through t h e  bed 
o f  Salc9mir.e layei s cf s p i r a l  c o i l s  through which heat ing and cool ing 
f l u i d s  w i l l  be c i i ~ u J a t e d .  

The requireriunts cf t h e s e  sh$pboard units 

The four  

a 
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These r e a c t o r s  a r e  now being built,  527 t h e  American Machine and 
Foundry Company, who a t  present  h::ve t h e  complete engineer ing 
d e t a i l s  worked out i n  cooperat ion wi th  the  Kellogg Company. 
i s  understood t h a t  t he  f a b r i c a t i o n  of t hese  u n i t s  i s  now i n  progress .  

It 

Seve ra l  s-&ll u n i t s  of t h e  type employed by Dr. G i l l i l a n d  i n  h i s  
l i f e  c ;vle  t e s t s  have been completed and sen t  t o  var ious exper ixenta l  
p o i n t s  for use i n  t e s t s  on t h e  onerat ion of new conpounds, t o x i c i t y ,  e t c .  

OXYGEN PRODUCTIOE BY ZECHAIJIC-4L - tETHODS 

Problem AC-12 - The Manufacture of 0 while i n  Flight, f o r  Use of t he  

Problem NL-B6(d) - Equipnent fijr Lianufacture of Liquid O2 (Submrine 

2 Combat Crevr. 

P lan t  ) 
Progress  Reports,  S ,I]. 201, 3/7/42, "Cascade 0 System" 

2 
2 S.W. 206, 3/16/42, "Tests  on 0 R e c t i f i c a t i o n  

Equiprnent . I '  

Cycle Analysis  

The Keyes*cycle ernpl oying hzliurn as  an a u x i l i a r y  r e f r i g e r a n t  has 
been eva lua ted  independently o r  Dr .  Babcock and Professor  Dodge wi th  
r e s p e c t  t o  t h e  proposed subnarine p l a n t .  
somewhat smal le r  heat  exchanger requirernents f o r  t h e  Keyes cyc le  com- 
pared t o  t h e  low pressure  system proposed by Kellogg, opera t ing  on air 
alone,  bu t  t h e  saving i n  hea t  cxchangcr equipment appears t o  be e n t i r e l y  
o f f s e t  by increased  power consunption of t h e  Keyes exchanger (1.1 H.P. 
per pound of l i q u i d  oxygen as a g a i n s t  0.79 H.P.), which on the  b a s i s  
of producing 4000 pounds of l i q u i d  oxygcn per  hour nil1 be an increment 
of 1400 H.P. o r  7000 pounds gross  Weight of  equipment. Furthermore, 
t h i s  increased  horae 
consumed i n  30 days ( a t  6 hours per day) would be 126,000 pounds. 

The ana lyses  concur in 

power when t r a n s l a t e d  i n t o  weight of f u e l  o i l  

The Eeyes cyc le  and the  equipment being develbped by D r .  Keyes 
has been p laced  i n  t h e  hands of t h e  Linde Company f o r  eva lua t ion .  
i n i t i a l  p a r t  of t h i s  program w i l l  involve a t h e o r e t i c a l  s tudy  of t h e  
cyc le .  

Apparatus Study 

The 

A i r  Reductior, Company has proceeded f u r t h e r  wi th  i t s  t e s t s  f o r  
r e c t i f i c a t i o n  tubes  f o r  t h e  lower b o i l e r  of  a double r e c t i f i c a t i o n  
column, t h e  work t o  date inci icat ing t h a t  t h e  b e s t  system i s  one employ- 
ing  a s e r i e s  of  d i sk  shaped baffles i n  t h e s e  columns; such a system 
w i l l  y i e l d  a n i t rogen  of 92.5% pur i ty ,  somewhat b e t t e r  than obtained 
w i t h  t h e  Podbielnizk cons t ruc t ion .  

I 
Small s c a l e  pre l iminary  t e s t s  are being rnade on S t e d i i n  packings 

f o r  r e c t i f i c a t i o n  columns wi th  r e s u l t s  that are s u f f i c i e n t l y  promising 
t o  warrent  r e f i n i n g  t h e  apparatus  t o  minimize heat leaks .  
planned t h a t  f u l l  s i z e  columns employing d i f f e r e n t  types of packing 
M i l l  be f a b r i c a t e d  and s e n t  t o  t h e  Univers i ty  of Ca l i fo rn ia  f o r  
t e s t i n g ,  inasmuch as t h i s  l abora to ry  has s u f f i c i e n t  r e f r i g e r a t i n g  

It is  



equipment t o  conduct such largt:  s cc l e  t e r t s .  

American EIachinc and Fomdry Company has been f a b r i c a t i n g  units 
of t h e  Keyes-Collins type interchanger  which are on t e s t  a t  t h e  Yale 
labora tory ,  using a i r  t o  air heat  exchange and a l s o  steam t o  a i r  over 
a rangc of flow r a t c s  . 

A system f o r  studying regenera tors  in hsa t  t r a n s f e r  and a i r  puri-  
f i c a t i o n  has been designcd, and most  CY the nqcessary mtcrials have 
a l r eady  been obtained. A s  soon as assembled, t e s t  work xi11 procced 
a t  the  Yele labora tory .  

A system i s  being s e t  up a t  Yal; f o r  producing p u r i f i e d  a i r  a t  
any pressurc up t o  500 lbs . / sq , in . ,  2nd a t  my texnperatue dovn t o  
80' K. 
as a two-stagQ compressor, a i r  recei.;er, pressure r egu la t ing  valve,  
-air f i l t e r ,  carbon dioxide scruSbcr, air d r i c r ,  Freon precooler  and 
a i r  t o  a i r  exchanger, sone of s;hich n a t e r i a l  i s  d - i f f i cu l t  of procurement, 

This system T r i l l  includc a number of i t e n s  of equipment such 

A l abo ra to ry  prograrn i s  being conducted both a t  Yale and the  
Universi ty  of Cal i forn ia  on the drying of a i r  by s o l i d  absorbents .  A t  
Yale a systern i s  bcipg set up employing alumina o r  o ther  gels, and t h e  
main var iab les  of absorpt ion and r eac t ion  and t h e i r  inf luence on t h e  
degree of moisture removal i s  being s tudisd .  

The Universi ty  of Cal i forn ia  i s  proceeding wi th  a s tudy  o f  t h e  
removal of water f rom high pressure  a i r  by r e f r i g e r a t i o n .  
eously,  data a r e  being obtained on t h e  removal of carbon dioxide wi th  
potassium hydroxide so lu t ions .  
are extremely important f o r  f u r t h e r  design work on any of t h e  various 
oxygen units. 

Simultan- 

The s tud iec  of the  p u r i f i c a t i o n  of a i r  

D r .  Keyes i s  postponing f u r t h e r  work upon h i s  o s c i l l a t i n g  type of 
compressor because o ther  methods of handling this problem were of  more 
m e d i a t e  so lu t ion .  The o s c i l l a t i n g  a i r - r e f r i g e r a t e d  expansion engine 
is being-modified t o  make It single ac t ing ,  piston-rod connected. 

Dr. Keyes i s  c,ontinuing ;.rork wi th  h i s  r o t a t i n g  r e c t i f i c a t i o n  
* .  

column, and bas. introduced a modification i n  which s tuds  o r  pro jec t ions  
are suppl ied on s h e l l  as -,re11 as on t h e  r o t a t i n g  element.' The engi- 
neer ing of l a r g e  sca l e  models and t h e i r  t e s t i n g  i s  contemplated. 

Oxygen Producing Units 

For t h e  time being t ruck  u n i t s  employing the  cascade process  
advocated by Professor  Giauque are i n  abeyance because of t h e  p re s s  
of o ther  work. Although it was admit ted t h a t  t h e  power f a c t o r  on such 
cascade systems i s  advantageous 3s  compared wi th  o the r  cycles ,  t h e  use 
of combustible a u x i l i a r y  r e f r i g e r a n t s  i s  considered t o  be a very g r e a t  
disadvantage and the  s u b s t i t u t i o n  of o the r  r e f r i g e r a n t s  br ings  t h i s  
system very  c lose  t o  one o r  two o the r s  now being developed elsewhere. 

. .  

A con t rac t  i s  being se t  up wi th  the  Independent Engineering Com- 
pany of OfFallen,  I l l i n o i s  t o  expedi te  t h e  development of two mobile 
units des i r ed  by t h e  Amy A i r  Corps. 

engine and an a i r  r e f r i g e r a t i o n  system; the  secon 

The first of t hese  i s  a low 
pressure cyc le  (5 atmospheres) involving t h e  use of  an  expansion I 
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13s ./sq.in. Linde t y p  s y s t x  -.:It% Fsc::.. forecool ing and no expansion 
engine. 

The A i r  Reduction Company i s  going ahead w i t h  t h e  design and con- 
s t r u c t i o n  of a somewhat smaller unit  T o r  product ion of 360 cu. f t .  of 
oxygen pzr hour as 2 gas, t h i s  mit  zrp loying  a Liride type system wi th  
pr;?cooling by an i n m n i a  r e f r i g L r a c t  tc, -40°C. 
t h i s  t ruck  u n i t  w i l l  weigh a p p r s x i r a t c l y  50CO pounds (with t m c k )  . It ' i s  conteriip!.ntnd t h a t  

The Air Reduction Company is g i v i r . ~  f u r t h e r  a t t e n t i o n  t o  t h e  
dcsign of a p i l o t  p l m t  f o r  t h c  s u b m r i n e  job (about, o n e - t w t h  thc  
s i z e  of t h e  proposed submarine p l a n t ) ,  It I.s be l i eved  by t h e n  t o  be 
ncxt  t o  irnposslble t o  dcsign z chublo r e c t i f i c a t i o n  column wi th in  t h e  
conf ines  of t h e  submr ine  and t : icir .dc.sign i s  the re fo re  based upon a 
s i n g l e  c01ur.m wi th  s u i t a b l e  packirg,  T?r c-xnnllle aerie saddles .  With 
promised c ornpre s s o r  e f f i c  i cnc  if: s c\f C9-85% Air Re d1.c t i o n  i s  opt i rnis t ic  
about producing a u n i t  h a v i q  c. p:wer consumption o f  0.5 H.P. per  
pound of l i q u i d  oxygen.. I n  cwr-ectior,  i r i t h  t c s t s  of t h e  Kleinschmidt 
t u r b i n e  a t  Xnnapolis, it hzs bccn proposed t h a t  Willc supply a f u l l  s ca l e  
oxygen p l an t ,  dc l ivc r ing  approxi,mte!.y 4000 pomdr .of oxygen Fer  hour, 
t h i s  p l a n t  t o  be designed and b u i l t  f r j r  t e s t s  i n  t h e  e a r l y  fall. This 
i s  a mii-sizcd job which r r i l l  rcquir\:: g r e a t  a c t i v i t y  i n  e l l  quz r t c r s .  

- .  

Problen AC-12; NL-3-60; HL-b-42 

Engineering developcent i n r k  on the production of oxygen. 

The Kellogg Compmy i s  c.;r,tinuing i n  i t s  c a p a c i t y  of e v a l u a t i n s  
cquipnent w i th  r e spec t  t o  ~xygcn-prqdcc ing u n i t s  and i n  f u r t h e r i n g  
t h e  design of these units. 

Operating i n  c lose  conpcrat ion with t h e  Kcllogg Cnnpany t h e  
Clark Brothers Cmpany, Inc . i s  v;?rkin,- upon 5ngincs r.nd conprcssors; 
v a r i m s  conpanies including thc  A i r  C?,)lcd E!ot?rs Corpora t im ,>f 
Syracuse, I?. Y., The Chrysler  C x p x - a t L w ,  t h e  Davdy Cmprcssqr  
Conpany, and t h e  E l l i o t t  Conpany are  a c t i n g  as cnnsul tamh f o r  Clark 
i3rothers Conpany, idork i s  being continu'cd towards developing, bu i ld ing  
and t e s t i n g  t h e  following e q u i g x n t :  a 600 lbs./sq.in., 60 H.P. a i r  
conprcssor;  a 100 lbs./sq.in., 50 H.P. air coxpresspr;  20 CU. ft./nin., 
2090 lbs . /sq. in .  oxyger. coriprcssor; a 70 C U .  ft./riin., 75 lbs . /sq. in .  
t o  14.7 lbs . /sq. in .  expansion engine; and 2 5 3.P. Freon r e f r i g e r a t i n &  
covpressor.  
opncnt o f  t hese  u n i t s ,  a l though t h e  co--plction by July 1st of a l l  units 
i s  doubtful. 
carbon r ings.  
units and t h e i r  cons t ruc t ion  i s  authorized.  

It i s  understood t h a t  v T r k  i s  progressing on t h c  dcvel- 

The oxygen conpressors vi11 include carbon s l eeves  or  
a l l  of t h e  t h e  design work has been d m e  upon these 
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Vorl: i s  cor:tiri15ng on t h e  ::ctiiods 01' handlin; l i q u i d  oxygen 
supFl ics  OE 5oF.j-C: ?Laws as 8 sourcc? of o q r g c ~  for the crow. Thris has 
included dcvelon-wnt of vapor iz i rq  uiiit,s the t ,  vi11 o?crnte undcr a l l  
condi t ions  of a l t i t udc :  ? A i d .  ? lano a t t i t u d e  and also con-crol methods f o r  
suFplying o-vgen t o  tiio 3rcethir .g  nas::s a This uorl: i s  13173 cccding a t  
t h e  Univers i ty  of  Idinnesota, %he i h y C J  C1irij.c and !mder th; auspices  of 
D r .  2. A .  Mathis. 
wo?l.ring d i r e c t l y  s i t h  t h e  8m.eau of  Aeronautics of t he  Navy D c p a r t x n t  
on t h i s  same s:thi::ct. 

It i s  understood t h z t  t hc  Linde Company i s  a lso 

- _, -. .. - . , .. . . . 

The job of s z l e c t i v e l y  e l imin r t jng  n i t roccn  f r o n  t h e  brcathing 
a t  i o s n h c x  re -c i rcu la ted  throngh S20L rcccnerat inC ma te r i a l  has been 
acccoted,  a l thouch it appcnrs a t  thc  y rc scn t  t o  3e cx 
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E .  

of soI~tio6. The prob1.cn is of considerable in;JortarAce because t h e  
%OL"Re-breathing" s y s t e n  nom emplopd is quickly m d e  inopcrativc, 
except by frequent freezings with pure O2 ere eaFloyed, 3~ an 
accumulation of nitrogen from the  3lood stream. 

S. S. Prentiss 
Technical Aide 
S e c 5 o n  B-7 

April 24, 1942 
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