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1. T b  'cllowing information is being f o m r d o d  to you a t  the 
request of Col. S .  L. aarren. 
i n c i b n t  on 6 -10 May 1945, and experherr ts  p r f o m d  by Ijr. bmplemann 
and Capt, Nolanr 

wi th  t h e  finding8 o f  typioa'l blas t  sb.ock in graded atages closely approx- 
iuttu tho forces e s t h a t e d  f o r  the varto$s distance8 4t uhich they 
mrg looated, 
tion, 1960 ft., a fatal shock from blast at mn estimated 0.76 lbs. 
( a o t u a l  1.5 Ibis.). 

This information wao compiled from the 

a. 'The m i o o  were autopsied by Captain Nolan and this of'ficor, 

The surprising t n i n g  was t o  find a t  t h r  fur therqst  l o a -  
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(1) 
l e t h a l  ~ a k  pressure8 vary between 340 t o  470 lbs/sq. in. 
with a single  high figure of 575 lbr/rq. in. 
r u ~ t u r e  is reported aver the range betmen 4 and 15 
lbs/sqo in. It is  ttm ooinion of this officer *at t h i o  
is t o o  high because of  freak accidents and beoause those 
estimstos are made upon the basis of a i r l i n e  and OSth8ted 
d i s t a c e s  and eatlmated pressures fro- casualties in 
buildings md s t roots ,  etc.,  where oonUtions were not 
suita51e for di reo t  b l a s t  effects .  
seriously hodifieri by r e t l e c t i o n  aid interferences of 
various sor t s ,  eto., which diminished their in tens i ty  t re  - 
mbndou sly. 

(2 )  
of  no value except for o m  report  on mioe (Bri t ish M.C.R. 
report) ahion gives a 50$ m r t a l i t y  value at 45 lbs/oq. in. 
!?hose oxyeriarnts while niacly worked o u t  wore dono with 
the mimls i n  cages. 
mall (wim mesh) w r e  r u t  W o n  into eonddorrtion, 

ibgl iah and o the r  data indi cab t h r t  for m n  the 

Zardrum 

The b l a s t  waves were 

Publishod data on allimala oxp-rimentr -0 kt general 

The proteotive effects of the  caeo 



Similarly, experiments by tho  U.S. Navy (%wiioal) were por- 
f o m d  by hrnging oat8 In bags, &ich protected t h e  ca t8  ftom 
the l e t h d  effect8 of tho  b l a s t  w~less  t h e  bag8 were hung 
closely onoush t o  b, burnt  3y the  flame of tb.3 oxp308io11, In 
othor  rxperimrlzts by many mrkers, moat of  t h o  animals n r o  
put 80 close a8 t o  be k i l l e d  by rniesler (gravel, etc.). In 
general, no praarures  w e l o  actual ly  measured. 

(3) 
Nolan *-til mice suspen3ed on Wire by bat tery olrps ,  holding 
to the  h a i r  and sk in  of the mid-back, thus suapmding pain- 
l 9 s s ly  the aour free of 9betructi.cn i n  the mir. 
first t e s t ,  the m i c a  -re killed with typical  siqns of b l a s t  
e f f ec t s  on the lung8 a t  es t ina ted  p¶%k preesurcs ks loa a8 
2*8 lbs/sq, in. at  a distance o f  115 feet  f ran  175 1b8. of 
TNT equivalent, Those subjected t o  pressures h i & e r  than 4.1 
lbs/@q. in. mre blown off the c l i p s  and k i l l e d  by ths b l a r t  

Experiments =re done a t  Y by hi. Hempelmann an? cap%, 

On t h e  f i r s t  

O f  Fd681+1?0 

(4)  
l a 5  lbe/sq. ino (at 1960 ft.) ware mar the 50$ mor ta l i t y  
level. 
of the t e a t  mice put  here Cied w i t h  typical les ions of tho 
lung of th, a- extent.  A l l  those mice closer t o  t h e  b l a r t  
had proportionately n o m  extenslw and nore 809.re l e l t on i .  

Experimbnts done a t  Muriel indicated that a pmssur9 cf  

Thio i s  s t i l l  -11 above the  50% ).Ius since a l l  four 

(5)  If there  f ind ings  have m y  re la t f ro  o r  comparatiro 
valuo, then a l a rgo  redcot ior  7lcbably of th order of 1/20 
or m n munt bo rmdo in the figures f o r  human l o t h a l  offects.  
This would re.?tccs the  average cf the reported valuer (approx- 
imately 400 lbs/rq. in.) down t o  the  o r d e r  of 20 lbs/rq. in. 
i f  theso conriderations a r e  vaiid. 

(6) Obaervors &iring Test I stood out  in +,ho opoa a t  r l x  miles 
dudrig t h e  Test I tind f o l t  a mild, sharp impaot from tho b l a s t  
wave. Tho ia lc i i la ted pressure hero was 0.1 Ibr/8q. in. Tho 
n o t a l  presrure measured at  t h i s  p o i n t  i s  no t  knoun t o  t h i n  
officer.  A mild ground shock was also roported. This would 

the dietan00 of  perronnel from Test IT. 

(7) PO& wave pmassurar do not f o l l o n  n constant tau in 
their propagation outward from the s a r c e ,  but chango in=- 
seley by t h o  square, t h e  2/5 pomr and f 3 ~ m l l y  d i r e c t l y  w l t h  
the distmoe f r o m  t h e  souroe as' they proceed. Very high in- 
t e n s i t i e s  p r h a p s  s c t  d i f f e ren t ly  f r m  the ordinary aancop 
tionr gained from lower in tenr i t ies .  

(8) It  is ths b e l i e f  of t h i r  offioor a a t  p d c  pmarurer i r  
the main +''actor i n  the l e t h a l  lung b b s t  offoot  md that the 
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overa l l  duration i s  unlmportant (within ce r t a in  l i m i t r )  
pmvided t h a t  t he  aacending nresmire wnve is stoop. Tho 
negative pressure wave is pmbably mapansiblo for rup  
t u n  of  i n t ee t in s s  when t h i r  occurs. 
probably mr?l a lso)  is k i l l 0 4  by peak press:~res, how- 
ever, when the  negative pressure js inauf f io ien t  t o  harm 
the i n t e s t i m l  cract. 

( 9 )  Apmmtus f o r  producing b l a r t  waves of vnriour 
typos aud durat ion has boon made avai lable  a t  Y where-by 
a mortal i ty  curno can be mrked  out quickly f o r  mi- 
u n d e r  precise cmdi t ions  and *ere t h e  influence of dura. 

Uon of  t he  mvo, and the  protection afforded by mesh of 
oariaus scrts and dimension8 nnd cloth, etc., can be 
observed. 
t h i s  ui.t)lin t h e  next fen weeks as time permits. 

The m h a l  (md 

* 

Captain Nolan and Dr. Fempelmann p l r u  t o  do 

(19 
ly limited. The in jury ,  anparmt ly  from t h e  impaat of 
the r i b  cago on th-5 lungs, ro su l t s  i n  bleeding and the  
pa t i en t  drowns i n  h i8  own blood or ooging plasma and 
edema f l u i d .  
a mdera to  preseuro by a mrscc o r  M S S ~  tube, may assist 
t h e  pat ient  i n  aa in ta in ing  h i s  oxygen needs u n t i l  t he  
blooding, e tc .  , subsides. 
wherever the patient may be fcundo 

(11) There are a l o t  of contrrindioationr:  %e pa t i en t  
must n o t  be moped u n t i l  the aoute stage i s  over; a d i -  
f l c i i l  rospirat ion mahr t h e  s i t ua t ion  w o r s e  by jnoreach 
ing bleedingj no seGatirs may be givon beoauro it diminish-' 
es the roapiratory impulre. 
beoiuse thoy incmaee the heart r a t e  (io.. blood tlm 
through the  lungs.) 
ably warm w t t h  blinkots ,  etc., If aecesoary, given oxygen 
a36 a t h o i s e  10% alono. 
usod becauro of the hyperwnt i la t ion  whioh psy en8ue.* 

The t r o a b e n t  o f  a case with % l a s t  injury i s  extrame- 

Pure oxygen, prefarably administored under 

This EhrlVld be administered 

No stimulants m y  be used 

The pa t l en t  8hould be kopt canfort- 

Mixturas of 0$02 nust not bo 

2. It 1 8  mquesfed t h a t  the tnr, enclosuror be r o b m o d  t o  t h i r  
0efi00 as soon a8 it i r  oonvenient rinco they -0 t h o  only copier f o r  
our file o 
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