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. i 

F I E L D  T E S T  OF THE B A G ,  CASUALTY, EVACUATION (EXPERIMENTAL) 

INTRODUCTION 
1. T h e  Arc t i c  A e r o m e d i c a l  L a b o r a t o r y  re- 

c e i v e d  t h e  Bag ,  C a s u a l t y ,  E v a c u a t i o n  (Exper i -  
m e n t a l )  i n  May 1948 for t e s t i n g  a n d  e v a l u a t i o n .  
S i n c e  i t  w a s  i m p r a c t i c a l  to c o n d u c t  a field test 
a t  t h a t  t ime,  a pre l iminary  test  w a s  performed i n  
a c o l d  chamber .  A field test w a s  c o n d u c t e d  dur- 
i n g  t h e  1948-49 w i n t e r  test  s e a s o n  by t h i s  labor -  
a to ry .  T h e  r e s u l t s  of t h e s e  t e s t s  a r e  c o n t a i n e d  
i n  t h i s  report .  

P U R P O S E  
1. To t e s t  t h e  a d e q u a c y  of t h e  B a g ,  C a s u a l t y ,  

E v a c u a t i o n  ( E x p e r i m e n t a l )  for  u s e  u n d e r  e x -  
t r e m e  c o l d  c o n d i t i o n s ,  w i th  special  e m p h a s i s  
p l a c e d  on t h e  fo l lowing:  

a. Size of t h e  c a s u a l t y  bag. 
b .  Weight a n d  bulk. 
c .  T h e r m a l  i n s u l a t i o n  q u a l i t i e s .  
d .  Ease  i n  o p e n i n g  a n d  c l o s i n g  the  c a s u a l t y  

bag  w h i l e  a d m i n i s t e r i n g  m e d i c a l  a i d  to a 
c a s u a l t y .  

e. Ease of t r a n s p o r t i n g  a p a t i e n t  i n  t h e  c a s u -  
a l t y  bag. 

D E S C R I P T I O N  O F  T H E  BAG,  CASUALTY,  
EVACUATION ( E X P E R I M E N T A L )  

1. Weight a n d  bulk: T h e  c a s u a l t y  bag  w e i g h s  
t h i r t y - s e v e n  (37) p o u n d s  u n d e r  no rma l  cond i -  
t i o n s .  T h e  c a s u a l t y  bag  is vo luminous ,  bu t  c a n  
b e  h a n d l e d  by o n e  man when ro l led .  

2. L e n g t h  a n d  width: T h e  c a s u a l t y  b a g  is e i g h t  
(8) f e e t  l o n g  a n d  t h r e e  (3) feet wide.  

3. O u t e r  r e p e l i a n t  cove r :  S n a p s  to  t h e  o u t e r  
l a y e r  of t h e  c a s u a l t y  bag  a t  t h e  c e n t e r  a n d  a l o n g  
b o t h  s i d e s .  T h r e e  l o n g i t u d i n a l  a n d  t h r e e  t r a n s -  
v e r s e  s t r a p s c a n d  b u c k l e s  a r e  a t t a c h e d  to t h e  
o u t e r  c o v e r  fo r  hand l ing  p u r p o s e s .  F o u r  s t r a p s  
a n d  b u c k l e s  a r e  a t t a c h e d  t o  t h e  o u t e r  c o v e r ,  two  
o n  e a c h  s i d e ,  in  o r d e r  to  s e c u r e  t h e  c a s u a l t y  
b a g  to a li.tter. A fu r  ruff ,  i nco rpora t ing  a ma l l e -  
a b l e  wire ,  i s  s e w e d  t o  t h e  o u t e r  c o v e r  a round  
face o p e n i n g  for face p ro tec t ion .  

4 .  C a n v a s  h e a d  pro tec tor :  Z i p s  t o  o u t e r  c o v e r  
a r o u n d  h e a d  open ing .  IIas twen ty -one  ( Z - )  s m a l l  
o p e n i n g s  for r e sp i r a to ry  e x c h a n g e .  

5 .  O u t e r  layer :  C o n s i s t s  of t h r e e  s e c t i o n s ;  a 
bot tom s e c t i o n ,  a r igh t  top ,  a n d  a left top  sec- 
t ion .  T h e  r igh t  a n d  left t o p  s e c t i o n s  a r e  u n i t e d  
b y  a c e n t r a l  z ipper .  T h e  t w o  t o p  s e c t i o n s  a r e  
j o i n e d  to  t h e  bottom s e c t i o n  by two l a t e r a l  mar- 
g i n s .  T h e  bottom s e c t i o n  has  a n  a t t a c h e d  foot  
pouch .  T h e r e  a r e  four  (4) c e n t r a l  a n d  two  (2) 
l a t e r a l  t a b s  on  t h e  z i p p e r s .  

6. I-nner qui l t :  Is d i v i d e d  i n t o  r igh t  a n d  l e f t  
p i e c e s  wh ich  s n a p  t o  t h e  r igh t  a n d  l e f t  t o p  sec- 
t i o n s  of t h e  o u t e r  l a y e r  r e s p e c t i v e l y .  

7. Inne r  p r o t e c t i v e  l iner :  A l s o  d i v i d e d  in to  
r i g h t  a n d  left h a l v e s  wh ich  s n a p  L O  t h e  r igh t  a n d  
left h a l v e s  of t h e  i n n e r  qu i l t .  

8. R u b b e r  s h e e t :  S n a p s  to bottom s e c t i o n  of 
o u t e r  l a y e r  at t h e  l a t e r a l  margins .  

9. R u b b e r  m a t t r e s s :  S n a p s  to t h e  o u t e r  w a t e r  
r e p e l I a n t  c o v e r  at  t h e  l a t e r a l  marg ins .  

METHOD O F  T E S T I N G  
1. In  t e s t i n g  t h e  Bag ,  C a s u a l t y ,  E v a c u a t i o n  

(Exper imen ta l ) ,  t w o  tests w e r e  c o n d u c t e d .  Test 
No. 1 w a s  a con t ro l l ed  test in  t h e  c o l d  c h a m b e r  
a n d  Test  No. 2 w a s  a f ie ld  test c o n d u c t e d  unde r  
e x t r e m e  c o l d  c o n d i t i o n s .  

a. Test No. 1: 
F o u r  c a s u a l t y  b a g s  were  left in  a c o l d  cham- 

b e r  fo r  s i x t e e n  (16)  h o u r s  t o  i n s u r e  c o m p l e t e  
c o o l i n g  of the bags .  A t  t h e  e n d  of t h i s  pe r iod  of 
t i m e ,  t h r e e  i n a d e q u a t e l y  c l o t h e d  s u b j e c t s  a n d  a 
m e d i c a l  o b s e r v e r  e n t e r e d  t h e  c h a m b e r  where  t h e y  
r e m a i n e d  for  thir ty  m i n u t e s  to r e d u c e  t h e  h e a t  
r e s e r v e  of e a c h  s u b j e c t  a n d  t h e  o b s e r v e r ,  t h u s  
s i m u l a t i n g  field c o n d i t i o n s .  Af te r  t h e  th i r ty  
m i n u t e  in t e rva l ,  e a c h  s u b j e c t  removed a l l  c lo th -  
i n g  a n d  e n t e r e d  a c a s u a l t y  bag. T h e  s u b j e c t s  
r e m a i n e d  in  t h e  c a s u a l t y  b a g s  for twenty- four  
(24) c o n s e c u t i v e  hour s ,  du r ing  w h i c h  t ime they  
w e r e  p e r i o d i c a l l y  q u e s t i o n e d  a s  to comfor t  a n d  
n e e d s .  A l l  normal  p h y s i o l o g i c a l  f u n c t i o n s  s u c h  
a s  e a t i n g ,  u r ina t ing ,  d e f e c a t i n g ,  e t c  ,, w e r e  
c a r r i e d  o u t  in t h e  c a s u a l t y  bag .  T h e  m e d i c a l  ob-  
s e r v e r  c o l l e c t e d  pe r t inen t  d a t a  a n d  u s e d  t h e  
fou r th  c a s u a l t y  bag  in t e rmi t t en t ly .  T h e  t empera -  
t u r e  of t h e  chamber  w a s  a m i n u s  t h r e e  d e g r e e s  
F., p l u s  or m i n u s  o n e  d e g r e e  F. 
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6. T e s t  No. 2: 
Seven casualty bags were t a k e n  to the test 

area near Ladd Air Force Base,  Fairbanks,  
i l a s k a ,  2 3  February J949. Previouslv. t h c  
casual ty  bags had been  cold soaked for several  
d a y s  to insure complete cooling of t h e  casualty 
bags. At 0800, the  t e s t  sub jec t s  entered the 
casualty bags, and remained for twenty-four ( 2 4 )  
consecutive hours. The s u b j e c t s  w e r e  lying in 
t h e  casual ty  bags on approximately eighteen 
(18) inches  of snow. No protection or cover  was  
provided. All normal physiological functions 
s u c h  as  eating, urinatiog, defecating, e t c . ,  w e r e  
carried out in the casual ty  bags a s  in T e s t  No. 
1. The medical observer recorded data  ( s e e  Ap- 
pendix I )  and made observations t h r o u g h o u t  t h e  
test period. 

DISCUSSION 
1. Weight: The casual ty  bag weighs thirty- 

seven (37$ p o u n d s  u n d e r  normal conditions. The 
weight of the casualty bag would be a disad- 
vantage in some instances,  s u c h  as  ground par -  
t i e s  traveling on foot carrying evacuation equip- 
m e n t  in order to care for or evacuate casua l t i e s  
f r o m  a remote spot;  or a light aircraft transport- 
ing evacuation equipment to t h e  scene of  t h e  
accident.  

2. Bulk: The casual ty  bag is voluminous, b u t  
because of the outside s t r a p s  i t  i s  ea s i ly  
handled by  one person a n d  is not unwieldly until 
opened. T h i s  is largely due to the absence  o f  
carrying s t r aps  along the s i d e s  of t h e  casual ty  
bag. The volume of the casual ty  bag, l ike i t s  
weight, will often be disadvantageous for t h e  
same reasons.  

3. Length and width: The casual ty  bag i s  
eight (8) feet long and three  (3) feet wide, which 
is sufficient length and width to protect ade- 
quately a large m a n  dressed in arct ic  clothing 
who h a s  a Thomas leg splint  applied to both 
l e g s  and both arms splinted by use of the wire 
ladder  splint. T h i s  is an excelIent feature, and 
one  w h i c h  dese rves  to be retzined i n  any casual-  
t y  bag. However, during the twenty-four (24)  hour 
cold chamber test, the casual ty  bag was f o u n d  
to be too long for the shortest  subject  (height 
5 ’  5”) and he complained almost immediately of 
cold feet. A f t e r  t he  length of t h e  casual ty  bag 
w a s  reduced, the subject soon became comfort- 
ab l e  and remained so  throughout the t e s t  period. 
The subject  of average height s t a t ed  that his  
feet were cold, but not uncomfortable, during t h e  

f i rs t  t w o  hours. His feet became uncomfortabl; 
cold during t h e  third hour and it was  necessar :  
t o  shorten h i s  casualty bag. A f t e r  t he  casualti 
bag w a s  shortened, this  s u b j e c t  a l so  remainec 
comfortable throughout t h e  test. The largest  mal 
(height 6’ 2”, weight 200 pounds) w a s  comfort 
a b l e  throughout t h e  t w e n t y - f o u r  (24)  hour period 

The casual ty  bag was s h o r t e n e d  by  foldin, 
the excess a t  the bottom, under the patient’ 
feet and legs.  T h i s  eliminated dead air space.  

4 .  Insulation: The casualty bag w a s  sufficienr 
l y  insulated from t h e  standpoint of patient pro 
tection, under a l l  temperatures and condition 
encountered in t h e  test .  Several sub jec t s  state 
t h a t  their feet became uncomfortably cold. Thi 
w a s  contributed to the large v o l u m e  of a i r  whic 
had to be heated in the lower portion of t h  
casual ty  bag. 

5. Closures: 
a. T h e  s n a p s ,  because t h e  male and femal 

counterparts fit snugly, are difficult to  manipu 
l a t e  w h e n  the.hands are bare and cold, b u t  ar 
more difficult  to open  or c lose  with gloved hand5 
Undzr normal room temperatures n o  difficultie 
were encountered in operating the snaps .  Durin 
the period of testing, the s n a p s  pulled out of t h  
material on four of the casualty bags. T h i s  le1 
large g a p s  between the water repeltant cover an 
the outer layer which quickly filled with snow 
I t  was  also observed that snow worked in undc 
the w a t e r  repellant cover between’ the snap :  
which caused the outer layer to become watt 
soaked when brought into a heated shelter.  Whe 
t h e  female counterpart of t h e  s n a p s  fill wit 
s n o w ,  t h e  s n a p s  became inoperative. There i 
an extremely large n u m b e r  of s n a p s  used in t h  
m a k e - u p  of the casualty bag. Several subject  
complained that t h e y  a lways seemed to be lyin 
on a snap, regardless of the position the 
a s s u  m e d. 

b .  Zippers: The subjects  and t h e  observe 
found t h a t  the center zipper a n d  s t ay  t a p e s  w e r  
in direct contact with the casual ty’s  body. Di 
ficulty was  encountered in reaching the latera 
zipper track, because the outer repellant cove 
had to be unsnapped in order to reach the tippr 
and adjust  t h e  s tay tapes.  The zipper and num 
ber of s t ay  t apes  were placed, and functionec 
satisfactnrily.  A technician w a s  able  to  chec 
o r  administer first  aid to a n y  par t  of t h e  casua 
t y ’ s  body, without undue exposure. The. subject 
w e r e  capable of extricafind themselves  from t h  
casual ty  bag eas i ly  and quickly. 
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6. C a n v a s  head  protector :  The c a n v a s  head  
p r o t e c t o r  w a s  u s e d  by a l l  s u b j e c t s  t h roughou t  
t h e  s e c o n d  test .  The head  p ro tec to r  w a s  l i k e d  
by a l l .  The s u b j e c t s  had  no fear at  a n y  time o f  
c l a u s t r o p h o b i a .  F r o s t i n g  w a s  p l a i n l y  v i s i b l e  in-  
s i d e  t h e  ' c anvas  head  p ro tec to r  of a l l  c a s u a l t y  
b a g s .  Mois ture  w a s p r e s e n t  on  the fur  ruf f  of each 
c a s u a l t y  bag a n d  h a d  a t e n d e n c y  to  keep t h e  
pat ient ' s  face damp.  This a d d e d  t o  pat ient  d i s -  
comfor t .  The f u r  ruff s e r v e s  n o  p u r p o s e  a n d  cou ld  
e a s i l y  be removed when a c a n v a s  h e a d  p r o t e c t o r  
i s  u s e d .  The c a n v a s  h e a d  p r o t e c t o r  a f f o r d s  e x -  
c e l l e n t  face p ro tec t ion  for c a s u a l t i e s  b e i n g  
e v a c u a t c d  by s l e d  or toboggan.  

7. S p o n g e  m a t t r e s s :  E a c h  c a s u a l t y  bag w a s  
e x a m i n e d  after e a c h  test for e v i d e n c e  of ma t t ing  
of t h e  m a t e r i a l s .  The s p o n g e  mattress t e n d e d  to  
m a t  b e n e a t h  t h e  s h o u l d e r s  a n d  h i p s  where  mos t  
of t h e  body we igh t  w a s  ba l anced .  E x t r e m e  a n d  
r ap id  t empera tu re  c h a n g e  is known to  o c c u r  per i -  
o d i c a l l y  throughout  a l l  of Alaska. , I f  the  c a s u a l t y  
b a g  was  e x p o s e d  to  m o i s t u r e  du r ing  an e x t r e m e  
t e m p e r a t u r e  c h a n g e  o t  du r ing  t h e  s p r i n g  thaw,  t he  
s p o n g e  mattress c o u l d  be e x p e c t e d  to  a b s o r b  
l a r g e  q u a n t i t i e s  of wate r ,  a n d  the w e i g h t  of the 
c a s u a l t y  bag would be i n c r e a s e d .  The s u b s t i -  
t u t i o n  of an  a i r  m a t t r e s s  would r e d u c e  the we igh t  
o f  t h e  c a s u a l t y  bag, i n c r e a s e  t h e  p a t i e n t ' s  com- 
for t ,  a n d  avo id  w a t e r  s o a k i n g .  

8. R u b b e r i z e d  sheet: The rubbe r i zed  sheet 
w a s  removed by a l l  t e s t  s u b j e c t s  du r ing  both 
tests b e c a u s e  of the very r ap id  c o n d u c t i o n  o f  
h e a t  from t h e  body. A waterproof  sheet  would be 
d e s i r a b l e  under  c e r t a i n  c i r c u m s t a n c e s ,  s u c h  a s  
d u r i n g  the  e v a c u a t i o n  of i n c o n t i n e n t  p a t i e n t s  o t  
c a s u a l t i e s  with m a s s i v e  o r  mul t ip l e  wounds .  The 
u s e  of a waterproof sheet would  e x t e n d  the 
p e r i o d  o f  s e r v i c e a b i l i t y  of t h e  casualty bag  by 
p r e v e n t i n g  e x c e s s i v e  s o i l i n g ,  which  a i d s  in t h e  
b reakdown of t h e  i n s u l a t i n g  q u a l i t i e s .  

9. T r a n s p o r t a t i o n  of c a s u a l t i e s :  T h e  c a s u a l t y  
b a g  w a s  o b s e r v e d  under  a l l  a v a i l a b l e  m e t h o d s  of 
e v a c u a t i o n ;  hand  carry, l i t t e r ,  s l e d ,  t oboggan ,  
Snowmobi l e ,  M-29-C Cargo  C a r r i e r  ( W e a s e l )  a n d  
ambulance .  During t h e s e  o b s e r v a t i o n s ,  t h e  fol- 
l o w i n g  was noted :  

(I. I t  w a s  v e r y  difficult  . to l i f t  o r  ca r ry  a pa-  
t i e n t  who  w a s  i n  the c a s u a l t y  bag d u e  to  t h e  
l a c k  o f  ca r ry ing  s t r a p s .  

b .  The l i t t e r  s t r a p s  a t t a c h e d  to  t h e  bottom of 
the  w a t e r  r e p e l l a n t  c o v e r  for t he  p u r p o s e  of se- 
c u r i n g  the  c a s u a l t y  bag  to  a l i t t e r  were  e a s i l y  
torn l o o s e .  This w a s  l a rge ly  d u e  to the l igh t -  

1 
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w e i g h t  ma te r i a l  u s e d  in making the  o u t e r  r epe l -  
l a n t  c o v e r  to  which t h e  l i t t e r  s t r a p s  were  at- 
t a c h e d .  

c .  No method w a s  de t e rmined  to  immobi l ize  .a 
T h o m a s  l e g  s p l i n t  w h e n  a p p l i e d  to  a c a s u a l t y  
b e i n g  e v a c u a t e d  i n  a bag, ( c a s u a l t y  e v a c u a t i o n .  
The s p l i n t e d  l e g s  moved around c o n s i d e r a b l y  
a n d  r e sponded  t o  eve ry  jar du r ing  e v a c u a t i o n .  
A s l i t  i n  t h e  bottom s e c t i o n  of t h e  casualty bag 
a t  the  point  of the p a t i e n t ' s  l e f t  and  r ight  heel, 
l a r g e  enough for t h e  s p l i n t  r e s t  to  s l i p  through 
a n d  a n c h o r  to t h e  s l e d  o r  l i t t e r  w a s  t r ied.  T h i s  
p r e s e n t e d  a n o t h e r  problem; a s  t h e  he igh t  of t h e  
p a t i e n t s  va r i ed ,  t h e  pos i t i on  of  t h e  foot  rest 
v a r i e d ,  requi r ing  t h a t  t h e  s l i t  be r e l o c a t e d  for 
each patient. 

CONCLUSIONS 
1. I n  c o n c l u s i o n ,  the  Bag ,  C a s u a l t y ,  E v a c u -  

a t i o n  ( E x p e r i m e n t a l )  c a n  be Cons ide red  u n s a t i s -  
f a c t o r y  fo r  t h e  fo l lowing  r e a s o n s :  

u. The c a s u a l t y  bag, w h e n  o c c u p i e d  by a pa- 
t i e n t ,  is difficult  to h a n d l e  d u e  to  t h e  l a c k  of 
c a r r y i n g  straps. 

b .  The l i t t e r  s t r a p s  were  e a s i l y  torn l o o s e  
from t h e  c a s u a l t y  bag. 

c .  The z i p p e r s  and  s n a p s  o p e r a t e  satisfac- 
tor i ly ,  but a r e  difficult  to  o p e r a t e  unde r  ex t r eme  
c o l d  c o n d i t i o n s .  

d .  The s p o n g e  m a t t r e s s  t e n d s  to mat benea th  
t h e  s h o u l d e r s  and  h i p s .  The s p o n g e  m a t t r e s s  
c o u l d  be e x p e c t e d  to  a b s o r t ~  l a rge  q u a n t i t i e s  of 
wa te r .  

e .  The rubbe r i zed  s h e e t  w a s  u n s a t i s f a c t o r y  
d u e  l o  rapid conduc t ion  o f  h e a t  from the  body. 
f. N o  p rov i s ion  has  been  made  for immobili-  

z a t i o n  of a T h o m a s  s p l i n t ,  when a p p l i e d  to  a 
c a s u a l t y  be ing  e v a c u a t e d  in  a Bag,  C a s u a l t y ,  
E v a c u a t i o n  (Exper imen ta l ) .  

2. The Bag, Casualty, E v a c u a t i o n  [Erperi- 
men ta l )  can be c o n s i d e r e d  satisfactmy for the 
f o l l o w i n g  r e a s o n s :  

a. The Bag, C a s u a l t y ,  E v a c u a t i o n  (Exper i -  
m e n t a l )  is of suff ic ient  l eng th  a n d  width.  

b .  The the rma l  i n s u l a t i o n  q u a l i t i e s  a r e  
a d e q u a t e .  

c. The c a n v a s  head  p ro tec to r  a f f o r d s  e x c e l l e n t  
f a c e  p ro tec t ion  for c a s u a l t i e s  be ing  evacuaLed 
by s l e d  or toboggan.  

RECOMMENDATION 
1. Recommend that the d e v e l o p m e n t  p h a s e  of 

t h e  Bag ,  C a s u a l t y ,  E v a c u a t i o n  ( E x p e r i m e n t a l )  
p r o j e c t  be con t inued .  
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BAG NO. 0930 1030 1130 1430 1730 1930 2130 

1. *Back 26 28 30 29 28 31 30 
**Foot, 20 18 21 20 22 23 25 

2. Back 24 22 24 27 26 28 25 
Foot 18 17 18 18 19 19 

24 25 25 27 27 
23 20 19 20 21 21 

3. Back 22 
Foot 18 19 

4. Back 31 32 32 29 29 31 31 
Foot 22 26 25 24 21 22 20 

5. Back 22 25 24 25 24 25 27 
Foot 18 18 16 18 18 19 20 

24 25 27 
23 19 18 20 21 

6. Back 22 26 22 
Foot le 18 19 

7. Back 29 28 30 30 29 30 27 
Foot 20 21 23 23 30 22 21 

Temperature - 23 -23 -21 -18 -22 -23 -25 
Sky Condition 5/10 4/10 C1. 3/10 Dark Dark Dark 

- 

Free A h  

Broken Broken Broken 
Clouds Clouds Clouds 

Wind Velocity 
in  MPH 2 3 1 0 2 4 2 

-- 
Thermocouple reading taken from the inside center of bag next to patient. 

APPENDIX I 
All Temperatures Are In Centigrade 

2230 2330 0700 

30 30 28 
25 23 22 
28 26 24 
19 19 18 
26 24 25 
20 19 19 
30 31 27 
19 20 18 
23 25 23 
20 19 18 
22 25 23 
21 20 19 
28 25 30 
20 20 21 

-26 -26 -27 
Dark Dark Dark 

6 5 5 



I U L V u  ."".. .-- 

APPENDIX 11 

Bag, Casualty, Evacuation (Experimeutal) with patient 
inside and face protector in place. 

Bag, Casual?, Evacuation (Experimental) illustrating casualty 
Pos1tlon \en  the Thomas k g  splint i s  applied. 
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The outer repellant cover illustrating the torn 
litter strap and pulled out straps. 

-__.__._ 
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