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IN REPLY REFER TO: 43-01 c 

D r .  Lloyd Mi l le r  
D i r e c t o r  of Research Division 
Bureau of Medicine and Surgery, Code 7 1  
-- S. Navy 

shington, D.C. 20390 

Subject:  Request f o r  r e p o r t  on impact response of human 
head-neck complex 

- 

Dear D r .  Mil ler :  
. : 
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The National Highway T r a f f i c  Safe ty  Administration has  an urgent  require-  
ment f o r  a preliminary technica l  r epor t  on reduced d a t a  from experiments 
w i th  1 7  human volunteers  exposed t o  impact of magnitudes from 3G t o  10G, 
dur ing  which r a t e  gyros and b i - a x i a l  accelerometers recorded accurately 
the  r e l a t i v e  displacement of the head and neck with reference to  measure- 
ments a t  the 1st and 2nd thorac ic  ver tebrae .  This d a t a  i s  ava i lab le  a t  
t he  Naval Aerospace Medical Detachment, Captain Channing L. Ewing, USN MC 
Commander, Michoud S t a t i o n ,  NASA, New Orleans,  Louisiana 70129. 

The at tached l e t t e r  t o  Captain Ewing includes a d r a f t  of a work statement 
and reques t  f o r  c o s t  ana lys i s  a s  a b a s i s  f o r  interdepartmental  t r ans fe r  of 
funds f o r  financing such a p r o j e c t .  

The r e l ease  of t h i s  da t a  w i l l  m a t e r i a l l y  a id  u s  i n  spec i fy ing  performance 
c r i t e r i a  f o r  the head-neck cornpiex of anthropometric dummies i n  a proposed 
Motor Vehicle Safety Standard. 

S ince re ly ,  

1 Ac t ing A s  soc i a  t e  Admini s t r a t o r  
f o r  Research and Development 
Research I n s t i t u t e  

Enc 1 o sure  
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JUN 1 4  m 
IN REPLY REFER TO: 43-01  

e 

Capta in  Channing L. Ewing, USN MC 
Commander, Naval Aerospace Medical Detachment 
Michoud S t a t i o i ,  NASA Missile F a c i l i t y  
New Orleans,  Louis iana 70129 

Subject :  Request f o r  t echn ica l  r e p o r t  on human head-neck 
complex response t o  impact r e l a t i v e  t o  1st an? ?i:? - t ho rac i c  ve r t eb rae  

Dear Captain Ewing: 

The Xat iona l  Highway T r a f f i c  Sa fe ty  Administration has an u rgen t  need 
f o r  a t echn ica l  r e p o r t  on the  a n a l y s i s  of head-neck complex response 
t o  impact based on recorded e l e c t r o n i c  and high speed photographic  da t a  
from human vo lun tee r s ,  app l i cab le  t o  performance c r i t e r i a  f o r  anthropo- 
metric d w y  s tandards .  

Information requi red  should include:  

- '  . 

1. Ranges of head-neck complex motion r e l a t i v e  t o  1st  and 2nd 
t h o r a c i c  ve r t eb rae  a s  a r e fe rence  base,  from recordings of :  ( a )  r a t e  
gyros;  (b)  X - 2 b i -ax ia l  accelerometers ;  ( c )  ana lys i s  of highspeed 
motion p i c t u r e  p r o f i l e s ;  and (d)  t i m e  i n t e r v a l  from s t a r t  t o  peak of 
head motion. 

2 .  Neck e longat ion  f o r  every loo increment of head-neck motion 
- -  t o  m a x i m u m .  

3.  X and 2 . s i s  displacements  by 100 i n c r m e n t s  t o  maximum. 

. 4 .  P l o t  of pos i t i ons  of the c e n t e r  of g r a v i t y  of the  head by ha l f  

Angular and l inea- r -acce lera t io ;  curves a t  31 mi l l i second i n t e r v a l s  

mi l l i s econd  i n t e r v a l s ,  re la t ive  t o  1st and 2nd tho rac i c  ve r t eb rae .  
. \  

, ,-5: 
f o r . t h e  c e n t e r  of g r a v i t y  of  t h e  head. 

b .  
increments ,  and f o r  repeated exposures a t  6 G on the same s u b j e c t ,  se lec ted  
from the 8 o r  9 b e s t  s u b j e c t  d a t a  ser ies ,  Data from s u b j e c t s  approximating 
t h e  50th p e r c e n t i l e  of anthropometric measurements w i l l  be of most value.  
Complete anthropometric d e s c r i p t i o n s  of s u b j e c t s  should be included.  

The above should be f o r  exposures i n  the 3 t o  10 G range by 1 G 



A proposal f o r  producing t h i s  t echn ica l  r e p o r t  anL es t ima te  o f  t o t a l  c o s t  
f o r  purposes of in te rdepar tmenta l  fund t r a n s f e r  should be submit ted,  as 
we l l  as an e s t ima te  of time requi red  f o r  d r a f t  and f i n a l  r epor t .  

Since re 1 y , 

c.: . L. ccc.-i.rl4.L/ 

Acting . . c i a t e  Adminis t ra tor  
f o r  Rese h and Development 
Researck : - s t i t U t e  


