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INTRODUCTION 

Man has  always been f aced  w i t h  t h e  problem of organ-. 

i z i n g  in fo rma t ion  i n  o r d e r  t o  make t h e  b e s t  u s e  of i t .  Two 

ways of o r g a n i z i n g  in fo rma t ion  a r e  (1) c a t e g o r i z i n g  ( log -  

i c a l  g rouping  of a s s o c i a t e d  i n f o r m a t i o n ) ,  and ( 2 )  indexing  

( s y s t e m a t i c a l l y  s e l e c t i n g  and a r r a n g i n g  t h e  in fo rma t ion  s o  

t h a t  s p e c i f i c  i n fo rma t ion  can  be l o c a t e d  q u i c k l y  when 

needed) .  Both approaches have been used i n  t h i s  b i b l i o -  

graphy.  
The b i b l i o g r a p h y  c o n t a i n s  around s i x  hundred and 

f i f t y  b i b l i o g r a p h i c  r e f e r e n c e s ,  and t h e i r  a b s t r a c t s  (when 

a v a i l a b l e ) .  Assoc ia t ed  r e f e r e n c e s  a r e  grouped i n t o  t e n  

s u b j e c t  c a t e g o r i e s  t o  f a c i l i t a t e  browsing. Within each 

s u b j e c t  c a t e g o r y  t h e  r e f e r e n c e s  a r e  i n  o r d e r  by p e r s o n a l  

o r  c o r p o r a t e  au tho r  and p u b l i c a t i o n  d a t e  ( o r  by t i t l e  i f  

no au tho r  was known). References  p e r t i n e n t  t o  s e v e r a l  

s u b j e c t  c a t e g o r i e s  a r e  e n t e r e d  i n  each  r e l e v a n t  c a t e g o r y .  

E l e c t r o n i c  d a t a  p roces s ing  has  f a c i l i t a t e d  t h e  per-  

muted t i t l e  index o r  KWIC (Key-Word-In-Context) index .  

I n  t h e  KWIC i ndex ,  r e f e r e n c e s  a r e  e n t e r e d  i n  a l p h a b e t i c  

o r d e r  by key words from t i t l e s .  Each r e f e r e n c e  is e n t e r e d  

once f o r  each  key word i n  i t s  t i t l e ,  and t h e  key words a,re 

a l i g n e d  and o v e r p r i n t e d  ( t o  appear  i n  bo ld face )  i n  a  column. 

Each key word e n t r y  o f  a  g iven  r e f e r e n c e  i n c l u d e s  some o r  

a l l  of t h e  o t h e r  words immediately preceding  and/or fol low- 

i n g  t h e  key word a s  it appea r s  i n  t h e  t i t l e .  Nonsignif--  

i c a n t  words ( a r t i c l e s  and c o n j u n c t i o n s  such  a s  t h e ,  o f ,  - - 
and ,  a )  a r e  n o t  i nc luded .  - - 

Appearing t o  t h e  r i g h t  of each  e n t r y  i n  t h e  KWIC in -  

dex is a  r e f e r e n c e  code t o  permi t  t h e  r e a d e r  t o  l o c a t e  t h e  
cor responding  e n t r y  i n  t h e  b i b l i o g r a p h y .  The f i r s t  two 

d i g i t s  (01,  02,  ..., 10)  i n d i c a t e  one of t h e  t e n  s u b j e c t  



cntegsriea (wee Table sf C o n t e n t s ) ,  t h e  l a s t  two ( e . g . ,  65) 

i n d i c a t e  year sf p u b l i c a t i o n .  The l e t t e r  c h a r a c t e r s  a r e  

t h e  f i r s t  f o u r  l e t t e r s  of  t h e  f i r s t  a u t h o r ' s  surname,  and 

t h e  a u t h o r ' s  f i r s t  and second i n i t i a l s  ( s e p a r a t e d  from t h e  

surname code  by a  hyphen) .  (See Example 1 . )  If a co rpo r -  

a t e  a u t h o r  was u s e d ,  t h e  company name is a n a l o g o u s l y  coded.  

I f  no a u t h o r  was known and t h e  r e f e r e n c e  is e n t e r e d  by 

t i t l e ,  t h e  f i r s t  words of t h e  t i t l e  were coded .  (See  Ex- 

ample 2 . )  E n t r i e s  which would o t h e r w i s e  have had i d e n t i c a l  

codes  ( s e e  Example 3 )  were d i s t i n g u i s h e d  by r e p l a c i n g  t h e  

2 - d i g i t  code  f o r  y e a r  of p u b l i c a t i o n  w i t h  a  2 - d i g i t  sequence  

code (91,  92 ,  . . . . ) .  Thus t h e  r e f e r e n c e  code  i n d i c a t e s  

t h e  o r d e r  of t h e  r e f e r e n c e s  i n  t h e  b i b l i o g r a p h y  by numer- 

i c a l  sequence  of s u b j e c t  c a t e g o r y ,  t h e n  by a l p h a b e t i c a l  

sequence  of a u t h o r  o r  t i t l e ,  and f i n a l l y  by p u b l i c a t i o n  

d a t e  o r  sequence  code .  

EXAMPLE 1: 

p u b l i c a t  i on  d a t e  1963 
a u t h o r  H .  B .  Smith 
s u b j e c t  c a t e g o r y  01  

EXAMPLE 2: 

Sub jec t  ca tegory  01, au thor  The Seat  B e l t  Company, d a t e  1965: OlSEAT-BC65 
Sub jec t  ca tegory  05,  (no a u t h o r )  FAT BELT USER SURVEY, d a t e  1965: 05FAT -BU65 

EXAMPLE 3: 

Sub jec t  ca tegory  01,  au thor  Brower, J . J . ,  d a t e  1965 01BROW-JJ65 OlBROW-JJ91 
Sub jec t  ca tegory  01,  au thor  Brown, J . J . ,  d a t e  1965 01BROW-JJ65 OlBROW-JJ92 



OlAVIA-SE62 
A v i a t i o n  S a f e t y  Eng inee r ing  and Research  

OlALDM-B 62 (OGALDM-B 62)  UNITED STATES ARMY AVIATION CRASH INJURY 
Aldman, B. RESEARCH 
BIODYNAMIC STUDIES ON IMPACT PROTECTION A v i a t i o n  S a f e t y  Eng inee r ing  and Resea rch ,  
Acta P h y s i o l o q i c a  Scand inav ica  Phoenix ,  Ar izona  
Vol.  56, No. 192 , (1962)  F i n a l  Repor t  (December 1962) 

AVCIR62 29,  DA44 177TC802, lA024701A1210, 
OlALDM-B 63 

Aldman, B e r t i l  
CHILDRENfG PROTECTIVE DEVICES (2 Aspects  

Techniques  de  l a  S e c u r i t e  R o u t i e r e )  
B u l l e t i n  D ' In fo rma t ion  No. 16  
CIDXTVA (December 1963) 
Pp. 7 .1 -7 .9  

OlAMER-SB64 (09AMER-SB64) 
American S e a t  B e l t  Counci l  
CHRONOLOGICAL HISTORY OF AUTOMOTIVE SEAT 

BELTS 
American S e a t  B e l t  Counc i l  
1964 
8  PP. 

0 1  APPO-FA 
Appoldt ,  F .  A .  
RESTRAINING DEVICES FOR CHILDREN 
Uni ted  S t a t e  P u b l i c  H e a l t h  S e r v i c e ,  

D i v i s i o n  of Accident  P reven t ion  
Tech. Rep t .  No. 971.01 
C o n t r a c t  No. PH86-630165 

OlAVER-JP65 
Avery,  James P .  
CARGO RESTRAINT CONCEPTS FOR CRASH RE- 0 

SISTANCE 
Avia t ion  S a f e t y  Eng inee r ing  and Resea rch ,  

Phoenix ,  Ar izona  
June  1965 
C o n t r a c t  No. DA-44-177-AMC-116 (T) 
AD-618493, AvSER-64-13, USAAML-TR-65-30 
60 p p . ,  r e f s .  

T h i s  r e p o r t  c o v e r s  an i n v e s t i g a t i o n  of 
t h r e e  c a r g o  r e s t r a i n t  c o n c e p t s :  (1 )  an 
e x t e n s i b l e - n e t - t y p e  r e s t r a i n t  ( such  a s  a 
nylon n e t )  s e c u r e d  d i r e c t l y  t o  t h e  a i r -  
f rame,  ( 2 )  t h e  same e x t e n s i b l e  n e t  a t t a c h e d  
t o  load  l i m i t e r s  ( a t t e n u a t o r s ) ,  and ( 3 )  an 
i n e x t e n s i b l e - n e t - t y p e  r e s t r a i n t  ( such  a s  a  
s t e e l  n e t )  a t t a c h e d  t o  load  l i m i t e r s .  
Each concep t  was i n v e s t i g a t e d  a n a l y t i c a l l y  
u s i n g  computer s i m u l a t i o n  t o  de t e rmine  t h e  
dynamic performance of t h e  sys tem under 
t h e  a c t i o n  of c r a s h  a c c e l e r a t i o n  p u l s e s .  
Drop t e s t s  were a l s o  conducted  t o  v e r i f y  
a n a l y s e s .  Gene ra l  compar isons  were made 
t o  o b t a i n  t h e  advan tages  and shor tcomings  
o f  e a c h  r e s t r a i n t  concept  a s  w e l l  a s  t h e  
i n f l u e n c e  of c o n t r o l l a b l e  pa rame te r s .  A 
subatudy o f  t h e  n a t u r e  of t h e  p robab le  
c r a s h  induced a c c e l e r a t i o n  p u l s e  was a l s o  
unde r t aken .  T h i s  l e d  t o  a  proposed s t a n -  
da rd  p u l s e  f o r  c a r g o  r e s t r a i n t  d e s i g n  
pu rposes .  Author 

ARTRECOM; TR63 23 
AD-419 210 
90 PP. 
A f i n a l  r e p o r t  is prepared  by A v i a t i o n  
Crash  I n j u r y  Resea rch ,  A Divisioln of t h e  
F l i g h t  S a f e t y  Foundat ion ,  I n c .  (FSF) under 
t h e  te rms of c o n t r a c t  DA44 177TC802. A 1 1  
work was accomplished between 16 Septem- 
ber  1961 and 1 5  December 1962 anid is re- 
p o r t e d  under  i n d i v i d u a l  work i t ems  l i s t e d  
a s  f o l l o w s :  (1 )  F i e l d  I n v e s t i g a t i o n  of 
Acc iden t s .  (2 )  Crash  S a f e t y  Design Cri- 
t e r i a .  (3 )  Review o f  Techn ica l  Charac t e r -  
i s t i c s  and M i l i t a r y  S p e c i f i c a t i o n s .  ( 4 )  
Crash  T e s t i n g  of F u l l - S c a l e  A i r c r a f t  and 
Dynamic T e s t i n g  of Components. (5)  S p e c i a l  
Equipment f o r  Dynamic Crash  T e s t s .  (6 )  
Crash  S a f e t y  Equipment and P rocedures .  
(7 )  S t a t i s t i c a l  and C l i n i c a l  A n a l y s i s  of 
Accident  Da ta .  ( 8 )  L i a i s o n  w i t h  Groups 
and Agencies .  ( 9 )  T r a i n i n g  i n  Crash  I n j u r y  
I n v e s t i g a t i o n .  (10)  R e l a t e d  Tasks .  (11)  
S y n t h e s i s  of  Impact A c c e l e r a t i o n  Technology 
(SIAT). (12) Remote C o n t r o l  Systems.  Re- 
s t r a i n t  Systems S tudy .  Author 

IlAVIA-SE91 
A v i a t i o n  S a f e t y  Eng inee r ing  and Research  
PERSONNEL RESTRAINT SYSTEMS STUDY UH-1A 

AND UH-lB, BELL IROQUOIS HELICOPTERS; 
SUPPLEMENT 

A v i a t i o n  S a f e t y  Eng inee r ing  and Resea rch ,  
Phoenix,  Arizona 

March 1964 
C o n t r a c t  No. DA44 177AMC888T 
AVSER-62-27, lA024701A12101, TRECOM, 

TR63 81Suppl.  
AD-608 189 
64 PP. 
Con ten t s :  I n s t a l l a t i o n  of pe r sonne l  r e -  
s t r a i n t  sys tem;  i n s t a l l a t i o n  of l a p  b e l t  
tie-down s t r a p  ( p i l o t ' s  and c o p i l o t ' s  
s e a t ) ;  m o d i f i c a t i o n  of a f t  c a r r i a g e  
a t t achmen t  (crew s e a t )  ; gu ide  rod  assembly 
( s e a t  back and p i l o t ' s  shou lde r  h a r n e s s ) ;  
d o u b l e - i n e r t i a  r e e l  i n s t a l l a t i o n ;  d u s t  
cove r  i n e r t i a  r e e l  s t r a p ;  i n s t a l l a t i o n  of 
i n e r t i a  r e e l  and a c c e s s  th rough  lower 
p a n e l ;  f low m o d i f i c a t i o n  ( l e f t - h a n d  s i d e ) ;  
f l o o r  m o d i f i c a t i o n  ( r igh t -hand  s i d e ) ;  
c o n t r o l  c a b l e - i n s t a l l a t i o n  and b o l t  r e -  
placement (crew s e a t ) ;  d e t a i l  and i n s t a l -  
l a t i o n  of r e in fo rcemen t  t u b e  ( s e a t  r a i l  
( f r o n t ) ) ;  d e t a i l  and i n s t a l l a t i o n  of 
r e in fo rcemen t  t u b e  ( s e a t  r a i l  ( b a c k ) ) ;  
r e in fo rcemen t  and r ep lacemen t  o f  r e a r  



t r a z k s ;  m o d i f i c a t i o n  of t r o o p  l a p  b e l t  d e c e l e r a t o r  by d ropp ing  a  500 pound weight  
a t t achmen t  f i t t i n g s ;  i n s t a l l a t i o n  of f i v e  f e e t .  T h i s  impact  f o r c e  expended 
p e r s o n n e l  r e s t r a i n t  sys t em;  l a p  b e l t  tie- i n  0 .15  seconds  on a  dummy e n c l o s e d  i n  
down s t r a p ;  and p i l o t t $  tie-down s t r a p .  a  s emi - r ig id  h a r n e s s  is f e a t u r e d  by 

10,000 pound peaks  a s  measured by s t r a i n  
OlAVIA-SE92 gages .  - - 

A v i a t i o n  S a f e t y  Eng inee r ing  and Resea rch  The factors which contribute to the CRASH INJURY EVALUATION ; SUPPLEMENT TO 
e f f e c t i v e n e s s  of t h i s  h a r n e s s  a r e :  ( a )  PERSONNEL RESTRAINT SYSI"I'MS STUDY, CA-47 Dis t r ibu t ion  of the impact load over a VERTOL CHINOOK l a r g e  body a r e a .  ( b )  D i s t r i b u t i o n  of t h e  A v i a t i o n  S a f e t y  Eng inee r ing  and Resea rch ,  impact load to  regions of the body best Phoenix ,  Ar izona  

A p r i l  1964 a b l e  t o  w i t h s t a n d  h igh  impact  f o r c e s .  

C o n t r a c t  No. DA44 177AMC888T ( c )  Gradual  r a t e  of  a p p l i c a t i o n  of f o r c e  

AVCIR-62-26, 1A024701A12101, TRECOM, due  t o  h igh  i n i t i a l  e l a s t i c i t y  o f  t h e  
TR64 4 Suppl .  m a t e r i a l .  Id)  Damping o f  s m a l l  i r r e g u -  

AD-607 659 l a r i t i e s  d u r i n g  t h e  p e r i o d  o f  impac t .  

92 PP. 
( e )  The p r o p e r t y  of  t h e  m a t e r i a l  t o  
e l o n g a t e  i n e l a s t i c a l l y  when t h e  a p p l i e d  

Con ten t s :  I n s t a l l a t i o n  of p e r s o n n e l  re- f o r c e  r e a c h e s  a  predetermined t o l e r a b l e  
s t r a i n t  sys tem;  i n e r t i a  reel i n s t a l l a t i o n  l i m i t ,  p e r m i t t i n g  t h e  a b s o r p t i o n  of  
( p i l o t ' s  and c o p i l o t ' s  s e a t ) ;  r e i n f o r c e -  l a r g e  amounts of  ene rgy .  
ment of l a p  b e l t  a t t a c h m e n t ;  r e i n f o r c e -  
ment of c o c k p i t  f l o o r  and t r a c t  modif ica-  O ~ B I E R - m 4 7  
t i o n ;  i n s t a l l a t i o n  of tie-down s t r a p  Bierman, H. R .  
( a l t e r n a t e  1 ) ;  i n s t a l l a t i o n  of c o n t r o l  PROTECTION OF THE HUMAN BODY, P r i n c i p l e s  
c a b l e  and s h o u l d e r  h a r n e s s ;  r e i n f o r c e m e n t  a s  Appl ied  i n  a  R e s t r a i n i n g  Harness  
of v e r t i c a l  t r a c k ,  s e a t  bucket  (crew s e a t ) ;  for A i r c r a f t  P i l o t s ,  
m o d i f i c a t i o n  of c a r r i a g e  assembly (crew J o u r n a l  of  t h e  American Medical  Associa-  
s e a t ) ;  r e i n f o r c e m e n t  of lock-pin  assembly t i o n .  
( s e a t  b a s e ) ;  s h o u l d e r  h a r n e s s  ( t r o o p  Vol.  133 (1947) 
commander) ; i n s t a l l a t i o n  of a t t achmen t  Pp. 522-526 
f i t t i n g  f o r  s h o u l d e r s  h a r n e s s ;  f i t t i n g  f o r  
s h o u l d e r  h a r n e s s  a t t achmen t  ( l e f t - h a n d  
s i d e ) ;  f i t t i n g  f o r  shou lde r  h a r n e s s  O13E"yCceW,YL C , and H .  E. Freeman 
a t t achmen t  ( r igh t -hand  s i d e )  ; end f i t t i n g  CONSIDERATIONS AFFECTING THE DESIGN OF 
f o r  l a p  b e l t ;  l a p  b e l t ;  i n s t a l l a t i o n  of A 60 G PERSONNEL RESTRAINT SYSTEM 
r e s t r a i n t  sys tem;  l a p  b e l t  a t t a c h m e n t s ;  Pape r ,  ARS Space F l i g h t  Repor t  t o  t h e  
l a p  b e l t  tie-down s t r a p ;  and p i l o t ' s  t ie-  Nat ion ,  New York, Oc t .  9-15, 1961 
down s t r a p .  ARS J o u r n a l  

Vol .  32 ,  No. 6  ( June  1962) 
OlBENT-B 43 Pp. 939-942 

Benton,  R .  
PILOTS' HEAD SUPPORT The d e s i g n  r e q u i r e m e n t s  f o r  a  pe r sonne l  
USAF, AMC, Wr igh t -Pa t t e r son  AFB, Ohio r e s t r a i n t  sys tem t o  p r o t e c t  a  crewman 
Memo. Rep t .  No. ENG-49-695-38 ( 4  Novem- a g a i n s t  o m n i d i r e c t i o n a l  a b r u p t  d e c e l e r a -  

be r  1943) t i o n  f o r c e s  a r e  examined and a  sys tem t o  
AD 39 862 meet t h e s e  r e q u i r e m e n t s  is d e s c r i b e d .  

Pe r sonne l  r e s t r a i n t  i s  examined and a  
The purpose  of t h i s  p u b l i c a t i o n  is t o  r e -  sys tem t o  meet t h e s e  r equ i r emen t s  is 
p o r t  examinat ion  of a  p i l o t ' s  head s u p p o r t  d e s c r i b e d .  Pe r sonne l  r e s t r a i n t  is ex- 
s e n t  t o  t h e  Aero Medical  Labora to ry  by amined from t h e  s t a n d p o i n t  of  body segment 
Avion, I n c o r p o r a t e d .  weight  and u n i t  s u r f a c e  p r e s s u r e s .  

O1B IER-HR46 S e a t i n g  geometry and i ts e f f e c t  on cock- 
Bierman, H .  R . ,  e t  a l .  p i t  envelope  is d i s c u s s e d .  S e v e r a l  r e -  
THE PRINCIPLES OF PROTECTION OF THE s t r a i n t  c o n c e p t s  examined d u r i n g  t h i s  

HUMAN BODY AS APPLIED I N  A RESTRAINING program are the system 
HARNESS FOR AIRCRAFT PILOTS s e l e c t e d  f o r  development and l i v e ,  manned 

Naval Medical  Research  I n s t i t u t e ,  t e s t i n g  is d e s c r i b e d  i n  d e t a i l .  A newly 
Be thesda ,  Maryland developed,  s e l f - c o n t o u r i n g  comfor t  pad- 

P r o j .  X-630, Rept .  No. 6 (10 May 1946) d ing  wi th  improved rebound c h a r a c t e r i s t i c s  
is  d e s c r i b e d .  S ince  t e s t  r e s u l t s  a r e  n o t  

A r e s t r a i n i n g  h a r n e s s  f o r  a i r c r a f t  p i l o t s  y e t  a v a i l a b l e ,  p r e d i c t i o n s  of sys tem 
h a s  been developed which has  success -  performance  a r e  made. (Author)  
f u l l y  p r o t e c t e d  v o l u n t e e r s  a g a i n s t  2500 
foot-pounds d e l i v e r e d  on t h e  impact  



%II<(i4 
i ,ll~Llnn, H~ E. a i r c r a f t  f rom t h e  e a r l y  d a y s  o f  f l i g h t  

t o  t h e  p r e s e n t  d a y .  I n c r e a s i n g  a i r c r a f t  iE'LOPMENT OF COTTON AND NYLON, KNITTED performance focussed attention on re- <'LOTI! WITH ELASTIC STRETCH CHARACTER- 
ISTICS s t r a i n t  and  much i n f o r m a t i o n  h a s  been  

yvstems E n g i n e e r i n g  Group,  AFSC, Wrigh t -  o b t a i n e d  on human t o l e r a n c e  and methods 

P a t t e r s o n  AFB, Ohko o f  r e s t r a i n t ,  The u s e  o f  h a r n e s s e s  i n  

SEG TDR 64-6 (May 1964)  f u t u r e  emergency e s c a p e  s y s t e m s  is  d i s -  
c u s s e d  f o r  t h e  n e x t  g e n e r a t i o n  o f  h i g h  - 

B l e n d s  of  c o t t o n  and  s y n t h e t i c  f i b e r s  s p e e d  s t r i k e  a i r c r a f t  . Author  
were  s t u d i e d  ( n y l o n ,  p o l y e s t e r ) .  These  
were  k n i t t e d  i n t o  f a b r i c s  t o  e v a l u a t e  OlCHUR-HE54 
t h e i r  e l a s t i c  e l o n g a t i o n ,  g r i p p i n g  c h a r -  C h u r c h i l l ,  H. E . ,  P .  G .  Hykes and M .  Z .  
a c t e r i s t i c s ,  a s  w e l l  a s  non-ye l lowing  D e l p  
p r o p e r t i e s  i n  t h e  c a s e  of w h i t e .  D a t a  a r e  RIDE COMFORT, SAFETY, SUSPENSION RE- 
p r e s e n t e d  on  t h e  y a r n s  and f a b r i c s  em- QUISITES 
p l o y e d .  The f a b r i c  was d e s i g n e d  t o  p ro-  SAE J:L 
v i d e  a  c l e a n ,  s n u g  f i t t i n g  g l o v e  which  V o l .  54 (1946)  
h a s  good g r i p p i n g  c h a r a c t e r i s t i c s  e q u a l  Pp. 74-5 
t o  a l l  c o t t o n .  

O1C ICH-WG63 
01BROW-RW35 C i c h o w s k i ,  W . G . 

Brown, R. W .  and H. C. D i c k i n s o n  A NEW LABORATORY DEVICE FOR PASSENGER 
CRITERIA ARE SET FOR RIDING COMFORT CAR SAFETY STUDIES 
SAE J o u r n a l  S o c i e t y  o f  Automot ive  E n g i n e e r s  
V o l .  3 7 ,  No. 2  (1935)  1963  
Pp. 20-3 S c a t t e r e d  r e f e r e n c e s ,  c h i e f l y  p .  8-9 o f  
R e c e n t  e f f o r t s  t o  summarize v a r i o u s  r i d i n g  1 3  p .  a r t i c l e .  
c o m f o r t  i n v e s t i g a t i o n s  have  r e s u l t e d  i n  
t h e  e v o l u t i o n  i n  e x p e r i m e n t a l  fo rm o f  
two v e r y  p r a c t i c a l  t y p e s  of  i n s t r u m e n t s .  

OlCLAR-CC61 
C l a r k ,  C. C.  

Two new i n s t r u m e n t s  have  been  c o n s t r u c t e d  SOME BODY DISPLACEMENTS AND MEDICAL 
and u s e d  e x t e n s i v e l y  f o r  r o u t i n e  measure-  EFFECTS OF LATERAL ACCELERATIONS 
ment of  r i d i n g  c o m f o r t .  H e r e t o f o r e  ex-  DURING NAVY CENTRIFUGE SIMULATION OF 
t e n s i v e  measurements  of  r i d i n g  c o m f o r t  EJECTION 
have  been  h a n d i c a p p e d  a p p a r e n t l y  by t h e  L a b o r a t o r y ,  Nava l  Air Development  C e n t e r ,  
l a b o r a t o r y  n a t u r e  o f  t h e  numerous i n -  J o h n s v i l l e ,  P e n n s y l v a n i a  
s t r u m e n t s  which  r e s e a r c h  h a s  b r o u g h t  F i n a l  R e p o r t  ( 1 1  A p r i l  1961) 
f o r t h  . Commercial  deve lopment  of  i n s t r u -  NADC-MA 6044 
m e n t s  h a s  been  d e l a y e d  p e n d i n g  t h e  s e g r e -  AD 257 3 7 1  
g a t i o n  of  e s s e n t i a l s  f r o m  voluminous  r e -  
s e a r c h  d a t a .  These  " m i s s i n g  l i n k s "  have  F o r  s t e a d i l y  a p p l i e d  l a t e r a l  l o a d s  i n  

now been and are  presented wi th  t h e  Mar t in -Baker  Mark 5 5  E j e c t i o n  S e a t  

d e s c r i p t i o n s  of  p r a c t i c a l  a p p l i c a t i . o n s .  and r e s t r a i n t  s y s t e m  i n  u s e  i n  t h e  YAO-1 
a i r c r a f t ,  l a t e r a l  d i s p l a c e m e n t  o f  t h e  

(O1BUGA- JS66 : s e e  03BUGA- JS66) 

OlCANA-GS66 
C a n a d i a n  Government S p e c i f i c a t i o n s  Board 
STANDARD FOR RESTRAINING DEVICES AND 

ANCHORAGES FOR AUTOMOTIVE VEHICLES 
C a n a d i a n  Government S p e c i f i c a t i o n s  B o a r d ,  

O t t a w a ,  Canada 
1 November 1966  
64 PP. 

01CHIS-SW63 
Chisman,  S .  W .  
RESTRAINT HARNESSES - A  REVIEW 
R o y a l  A i r c r a f t  E s t a b l i s h m e n t ,  F a r n b o r o u g h ,  

England 
RAE TN ME375 ( A p r i l  1963)  
AD 423  358  

p i l o t  is s u c h  a s  t o  make q u e s t i o n a b l e  
s a f e  e j e c t i o n  a t  2  G  p a s t  t h e  canopy  
beam l o c a t e d  1 2 . 5  i n  from t h e  s e a t - c e n t e r ,  
e v e n  w i t h  t h e  r e s t r a i n t  h a r n e s s  t i g h t e r  
t h a n  would be  t h e  c a s e  i n  g e n e r a l  f l y i n g .  
With a d d i t i o n a l  equ ipment  o n  t h e  p i l o t  
i n s i . d e  of  t h e  r e s t r a i n t  h a r n e s s ,  l a t e r a l  
d i s p l a c e m e n t s  w i l l  p r o b a b l y  be  i n c r e a s e d .  
F o r  s t e a d i l y  a p p l i e d  l a t e r a l  l o a d s  above  
2G, t h i s  s t u d y  i n d i c a t e s  t h a t  l a t e r a l  
d i s p l a c e m e n t s  of  t h e  p i l o t  would p r e -  
c l u d e  s a f e  e j e c t i o n .  The t h e o r e t i c a l  
d i s c u s s i o n  i n  t h e  p r e v i o u s  s e c t i o n  i n d i -  
c a t e s  t h a t  e i t h e r  body m o t i o n  damping 
e f f e c t s ,  r e d u c i n g  d i s p l a c e m e n t s ,  o r  
r e s o n a n c e  o v e r s h o o t  e f f e c t s ,  i n c r e a s i n g  
d i s p l a c m e n t s  m i g h t  o c c u r  f o r  t h e  s h o r t e r  
d u r a t i o n  a c c e l e r a t i o n  p u l s e s  o f  a i r -  
c r a f t  i n - f l i g h t  a c c i d e n t s .  

T h i s  p a p e r  r e v i e w s  t h e  deve lopment  of 
r e s t r a i n t  h a r n e s s e s  u s e d  i n  m i l i t a r y  



OlCRAN-FJ62 
C r a n d e l l ,  F .  J . ,  e t  a l .  
PACKAGING THE PASSENGER ; DESIGN FOR 

COLLISION PROJECT CAR. P a r t s  I  and I1 
American S o c i e t y  o f  Mechanica l  E n g i n e e r s  
Paper  No. 62-WA-287 
Annual  W i n t e r  Meet ing  (1962)  

OlDEHA-C 62  
D e H a v i l l a n d ,  C .  
PERSONNEL RESTRAINT SYSTEhlS 
A v i a t i o n  C r a s h  I n j u r y  R e s e a r c h ,  P h o e n i x ,  

A r i z o n a  
AvCir 62-16 (1962)  

OlDEHA-H 9 1  
DeHaven, H. 
ACCIDENT SURVIVAbAIRPLANE AND PASSEN- 

GER CAR 
S o c i e t y  o f  Automotive E n g i n e e r s  
P r e p r i n t  No. 716 (1952)  

OlDEHA-H 92  
DeHaven, H. 
PACKAGIKG THE PASSENGER 
SAE J o u r n a l  
V o l .  6 0 ,  No. 6  ( J u n e  1952) 
Pp .  55-56 

a l s o  - 
J .  A v i a t i o n  hled. 
Vol .  23 ,  No. 5  ( O c t o b e r  1952) 
P p .  533-534 

D u r i n g  t h e  l a s t  t e n  y e a r s ,  t h e r e  h a s  
been a  s l o w  b u t  s t e a d y  i n c r e a s e  i n  t h e  
d e l i b e r a t e  u s e  of  a i r c r a f t  c o n f i g u r a t i o n  
t o  p r o t e c t  p i l o t s  and p a s s e n g e r s  i n  
a c c i d e n t s .  Many o f  t h e  deve lopments  
s h o u l d  be u s e f u l  i n  c u t t i n g  t h e  c r a s h -  
i n j u r y  r a t e  i n  p a s s e n g e r  c a r s .  

The most  f r e q u e n t  i n j u r i e s  i n  s u r v i v a b l e  
a i r c r a f t  and a u t o m o b i l e  a c c i d e n t s  a r e  
f r a c t u r e s  o f  t h e  s k u l l ,  l e s i o n s  of  t h e  
b r a i n ,  smash ing  o f  f a c i a l  b o n e s ,  and 
o t h e r  d a n g e r o u s  head  ~ n j u r i e s .  S t u d i e s  
i n  1942 on impac t  v e l o c i t i e s  and d a t a  
from p l a n e  a c c i d e n t s  l e d  t o  s t u d i e s  of  
i i r I n j u r y  p o t e n t i a l  of  o b j e c t s  commonly 

1 1 '  t h e  h e a d .  S h o u l d e r  h a r n e s s  -. i z rng  j o b  of protecting t h e  
1 -  n o t  e v e n  on t h e  h c r i z o n  f o r  

i t) b e l t  d o e s  n o t  effective- 
n Ll1e b c l o c l t y  o f  t h e  head b u t  

n o d l f  i e s  t h e  ~ n j u r y - p o t z 7 t l a l  a r e a .  
C r a s h - e n g i n e e r i n g  h a s  been b u i l t  i n t o  
t h e  i n s t r u m e n t  p a n e l s ,  w i n d s h i e l d s ,  
f l o o r i n g ,  r u d d e r  p e d a l s ,  c o n t r o l s ,  e t  
c e t e r a ,  o f  a i r c r a f t .  I n  s i x  new p l a n e s  
c r a s h - e n g i n e e r i n g  h a s  been e x t e n d e d  t o  
t h e  c a b i n  and i ts  a d j a c e n t  s t r u c t u r e s .  
The u s e  o f  s t r u c t u r e s  t o  p r o t e c t  t h e  
body i n  a c c i d e n t s  is  a  v e r y  young en-  
g i n e e r i n g  a r t .  Wi thout  s p e c i f i c  c r a s h -  
i n j u r y  d a t a ,  engineers c a n n o t  under -  

s t a n d  t h e  f a c t o r s  r e s p o n s i b l e  f o r  dan-  
g e r s  and c a n n o t  j u d g e  t h e  need  f o r  s a f e r  
d e s i g n .  The o n l y  way t o  f i n d  o u t  i s  t o  
e x t e n d  t h e  s c o p e  o f  p r e s e n t  a c c i d e n t  
i n v e s t i g a t i o n s  a n d ,  i n  a d d i t i o n  t o  
g e t t i n g  r e p o r t s  on t y p i c a l  c a u s e s  o f  
a c c i d e n t s ,  g e t  r e p o r t s  on t y p i c a l  and 
r e p e a t e d  c a u s e s  o f  i n j u r y .  

OlDEHA-H 9 3  
DeHaven, H. 
DEVELOPMENT OF CRASH-SURVIVAL DESIGN 

IN PERSONAL, EXECUTIVE AND AGRICUL- 
TURE AIRCRAFT 

C r a s h  I n j u r y  R e s e a r c h ,  C o r n e l l  Univ .  
Medica l  C o l l e g e )  

1953  

The d e s i g n s  o f  t h e  CAA-Texas A and M 
a g r i c u l t u r a l  p l a n e ,  t h e  Beech Bonanza 
and Twin-Bonanza, t h e  H e l i o p l a n e  C o u r i e r ,  
and t h e  Meyers 1 4 5  a r e  d i s c u s s e d  i n  de- 
t a i l .  The v a r i o u s  methods by which  
m a n u f a c t u r e r s  have  improved t h e s e  models  
t o  p r o v i d e  more c o m p l e t e  c r a s h  p r o t e c -  
t i o n  f o r  p i l o t s  and p a s s e n g e r s  a r e  de- 
s c r i b e d .  The a p p e n d i x  c o n t a i n s  a  r e -  
p r i n t  f rom A v i a t i o n  Week, March 1 3 ,  1 9 5 0 ,  
on how l i g h t e r  p l a n e s  c a n  be made s a f e r .  

OlDYE -ER57 
Dye, E.  R. 
DESIGNED FOR LIVING 
C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r y ,  I n c .  
R e s e a r c h  T r e n d s ,  V o l .  5 ,  No. 3 
F a l l  1957 

Over 60 s a f e t y  c o n c e p t s  have  been  i n -  
c o r p o r a t e d  i n  t h e  C o r n e l l  L i b e r t y  S a f e t y  
C a r ,  d e s i g n e d  t o  a f f o r d  maximum p r o t e c -  
t i o n  t o  p a s s e n g e r s  d u r i n g  a  c r a s h .  
"Accordion" d o o r s  f o r  e a s y  e n t r a n c e  and 
e x i t ,  b u c k e t  s e a t s  f o r  b e t t e r  l a t e r a l  
s u p p o r t  t o  t h e  h i p s ,  b o d y - r e s t r a i n i n g  
p a n e l s  and s e a t  b e l t s ,  a r e  among t h e  
s a f e t y  f e a t u r e s  i l l u s t r a t e d  h e r e .  

OlDYE -ER62 
Dye, E.  R. 
AUTOMOBILE CRASH PROTECT ION FOR CHILDREN 
( I n  P r o c e e d i n g s  o f  C o n f e r e n c e  on  P a s s e n g e r  
T a r  Des ign  and Highway S a f e t y )  

Consumers Union,  New York 
1962 
Pp .  167-83 

OlEGLI-A 67 
E g l i ,  A.  
Ford  Motor Company 
STOPPING THE OCCUPANT OF A CRASHING 

VEHICLE, A FUNDAMENTAL STUDY 
S o c i e t y  o f  Automot ive  E n g i n e e r s  
R e p o r t  No. SAE 670038 (1967)  
56 p p . ,  c h a r t s ,  g r a p h s  

Occupant  m o t i o n  i n  a  head-on c o l l i s i o n  
is  s t u d i e d  t h r o u g h  c l a s s i c a l  s o l u t i o n s  



of a  two-degree-of-freedom mathemat i ca l  
model s i m u l a t i n g  a  c o l i n e a r  v e h i c l e -  
occupant  sys t em.  Stoppage of t h e  e l a s -  
t i c a l l y  r e s t r a i n e d  occupant  by g e n e r a l  
sys t em tun ing  is demons t r a t ed .  A n a l y s i s  
of  t h e  sys t em behav io r  ove r  a  r ange  o f  
i n i t i a l  v e h i c l e  speeds  b r i n g s  o u t  t h e  
fundamenta l  d i f f e r e n c e s  due t o  e l a s t i c  
and i n e l a s t i c  occupant  r e s t r a i n t  and 
due t o  changes  of c h a r a c t e r  of  v e h i c l e  
f r o n t  end c o l l a p s e .  Considera  t i o n  of 
p r a c t i c a l  a p p l i c a t i o n  of t h e  c o n c l u s i o n s  , 
g e n e r a l l y ,  shou ld  be l i m i t e d  t o  sys tems 
w i t h  well ha rnessed  o r c u p a n t s .  

OlFARL-NE59 
F a r l e y ,  N. E. 
THE SAFETY THE MOTORIST GETS 
S o c i e t y  of Automotive Eng inee r s ,  I n c . ,  

New York, New York 
Rep t .  SP 165 (June 1959) 

Four pape r s  d e a l i n g  w i t h  t h e  q u e s t i o n  
of what au tomot ive  e n g i n e e r s  a r e  doing 
t o  a s s u r e  s a f e t y  i n  t h e  modern American 
au tomobi l e  a r e  inc luded  i n  t h i s  r e p o r t .  
The s p e c i f i c  a s p e c t s  of  t h e  automobi le  
t h a t  a r e  t r e a t e d  a r e :  1 )  t h e  c h a s s i s ,  
2 ) t h e  body,  3) e l e c t r i c a l - a c c e s s o r y ,  and 
4) o v e r a l l  c a r  a p p r a i s a l .  Var ious  phases  
of p roduc t  deve1oprnen.t t o  meet t h e  
changing r e q u i r e m e n t s  of t r a f f i c  condi-  
t i o n s  and t h e  human f a c t o r  i n  t h e  v e h i c l e -  
d r i v e r  complex a r e  d i s c u s s e d .  Q u a l i t y  
c o n t r o l  methods t h a t  a r e  used t o  a s s u r e  
t h a t  t h e  s a f e t y  des igned i n  is  a c t u a l l y  
b u i l t  i n t o  t h e  c a r  a r e  d i s c u s s e d  
tho rough ly .  

OlFITZ-JG62 
F i t z g e r a l d ,  J .  G . ,  F i s h e r ,  M .  L . ,  and 

A .  J .  Barwood 
AN EXPERIMENTAL SYSTEM OF PRE-EJECTION 

BODY RESTRAINT 
F l y i n g  Pe r sonne l  Research  Committee, 

Grea t  B r i t a i n  
FPRC Memo. No. 186 (August 1962) 
AD 412 774 

In  a  r e c e n t  su rvey  of h igh  speed e j e c -  
t i o n s  occur ing  i n  t h e  United S t a t e s  Air 
F o r c e ,  o u t  of  a  t o t a l  of twenty e j e c -  
t i o n s  a t  speeds  r a n g i n g  from 550 t o  
650 k n o t s  and a t  ram p r e s s u r e s  i n  t h e  
r ange  of 7-10 l b / s q .  i n .  t h e r e  were 
n i n e  f a t a l i t i e s ,  e i g h t  major i n j u r i e s  
and t h r e e  i n j u r y - f r e e  s u c c e s s f u l  escaDes 

d i sp lacemen t  of t h e  head and l imbs  : r e l a -  
t i v e  t o  t h e  t r u n k .  The sys tem desc . r ibed 
i n  t h i s  r e p o r t  a p p e a r s  t o  s a t i s f y  m'ost, 
i f  n o t  a l l ,  of t h e  p h y s i c a l  r equ i r emen t s  
f o r  a  r e s t r a i n t  sys t em.  

OPFLIG-SF62 
F l i g h t  S a f e t y  Foundat ion ,  I n c .  
PERSONNEL RESTRAINT SYSTEMS STUDY, BASIC 

CONCEPTS 
A v i a t i o n  Crash  I n j u r y  Resea rch ,  Phoenix ,  

Ar izona  
TCREC Techn ica l  Repor t  62-94 (December 

1962) 
C o n t r a c t  No. DA 44-177-TC-802 
Task 9R95-20-001-01, AvCIR 62-12, Spon- 

s o r :  Army T r a n s p o r t a t i o n  Resea rch  
Command, F o r t  E u s t i s ,  V i r g i n i a  

A v a i l a b l e  DDC 

T h i s  r e p o r t  c o v e r s  t h e  b a s i c  c o n c e p t s ,  
a p p l i c a b l e  t o  a l l  U .  S .  Army a i r c r a f t ,  
t h a t  a r e  p e r t i n e n t  t o  a  p e r s o n n e l  r e -  
s t r a i n t  sys tems s t u d y .  Man's t o l e r a b l e  
limits t o  d e c e l e r a t i v e  loads  a r e  reviewed 
and r e l a t e d  t o  t h e  e x i s t i n g  r e s t r a i n t  
h a r n e s s e s  c u r r e n t l y  be ing  used i n  Army 
a i r c r a f t .  The magnitude of d e c e l e r a t i v e  
l o a d s  t o  which a i r f r a m e s  of v a r i o u s  
a i r c r a f t  have been dynamical ly  t e s t e d ,  
w h i l e  s t i l l  m a i n t a i n i n g  a  l i v a b l e  volume 
i n  t h e  c a b i n ,  a r e  a l s o  reviewed and it 
is  noted  t h a t  man's  limits a r e ,  i n  
g e n e r a l ,  h i g h e r  t h a n  a i r f r a m e  limits. 

S e v e r a l  p r a c t i c a l  h a r n e s s  c o n f i g u r a t i o n s  
a r e  d i s c u s s e d  and t h e  load  d i s t r i b u t i o n  
between t h e  v a r i o u s  components of  t h e  
h a r n e s s  a r e  exp lo red  and d e s i g n  s t r e n g t h  
v a l u e s  a r e  recommended. The dynamic 
s t r e n g t h  of r e s t r a i n t  sys t ems  is a l s o  
d i s c u s s e d  and r e l a t e d  t o  t h e  s t a t i c  
s t r e n g t h .  

01FORD-MC58 
Ford Motor Company 
News Media R e l e a s e  t o  PM's, T h u r s . ,  

A p r i l  10 ,  1958 
Ford Motor Company, Dearborn,  Michigan 

S a f e t y  e n g i n e e r ' s  "dream c a r "  i n c l u d e s  two- 
p i e c e  s e c t i o n a l  f r o n t  s e a t ,  w i th  o n l y  t h e  
d r i v e r ' s  o n e - t h i r d  s e c t i o n  be ing  a d . j u s t a b l e ,  
wh i l e  t h e  o t h e r  two- th i rds  a r e  f i x e d  t o  t h e  
f l o o r .  F loor-anchored s e a t  b e l t s ;  r e t r a c -  
t a b l e  r e e l s ;  au tomat i c  i n e r t i a  l o c k i n g  
d e v i c e s ,  a c t i v a t e d  by a  sudden t h r u s t .  

The product  i on  bf i n j u r y  depends uponA 
t h e  deg ree  of s e a t  s t a b i l i t y ,  i n t e n s i t y  OlFOX -KR56 
of t h e  f o r c e s ,  cons t ancy  of p o s i t i o n ,  and Fox, K .  R .  
and t h e  q u a l i t y  of t h e  r e s t r a i n t  sys t em.  ENGINEERING ASPECTS OF TEXTILE STRUC- 
An e f f e c t i v e  p r e - e j e c t i o n  sys tem o f  r e -  TURES 
s t r a i n t  shou ld  p l ay  a  l a r g e  p a r t  i n  Mechanical  Eng inee r ing  
minimizing damage t o  l i f e  and l imb by Vo l .  78 ,  No. 6  ( June  1956) 
p o s i t i o n i n g  t h e  body i n  an a c c e p t a b l e  Pp. 517-520 
e j e c t i o n  a t t i t u d e  and by p r e v e n t i n g  



OlFRED-RH62 
F r e d e r i c k s ,  R .  H .  
PROGRESS I N  SAFE VEHICLE DESIGN ( I n  I 

M .  K .  Cragun, e d . ,  The F i f t h  s tZp 
Automotive Crash  and F i e l d  Demonstra- 
t i o n  Conference ,  S e p t .  14-16, 1961) 

1962 
Pp. 225-240 

F r e d r i c k s ,  R .  H. 
BARRIER COLLISION INVESTIGATION OF 

HARNESS RESTRAINING SYSTEMS 
7 t h  S t a p p  Car Crash  Conference 
1965 
Pp. 3-19 

Var ious  t y p e s  of r e s t r a i n i n g  h a r n e s s e s  
were worn by anthropomorphic dummy 
occupan t s  i n  two 30 m.p.h.  b a r r i e r  
c r a s h e s  of p roduc t ion  c a r s .  These t e s t s  
e v a l u a t e d  t h e  h a r n e s s  sys tems under t h e  
same s imula t ed  c o l l i s i o n  c o n d i t i o n s  
used t o  de t e rmine  t h e  dynamic p e r f o r -  
mance of l ap - type  s e a t  b e l t s .  The l o a d s  
developed i n  t h e  h a r n e s s  e lements  were \ 
measured and occupant  k i n e m a t i c s  were 
s t u d i e d  by a n a l y s i s  of  high-speed mot ion1 
p i c t u r e  f i l m .  R e s t r a i n t  a p p l i e d  by t h e  
shou lde r  s t r a p s  l i m i t e d  upper t o r s o  
j a c k k n i f i n g ,  but  some of t h e  h a r n e s s  
d e s i g n s  d i d  n o t  a d e q u a t e l y  r e s t r a i n  t h e  
lower t o r s o s  of t h e  dummy passenge r s .  
More comple te  body r e s t r a i n t  was o b t a i n e d  
when t h e  l a p  s t r a p  was independent  of 
t h e  shou lde r  s t r a p .  The h a r n e s s e s  i m -  
posed r e s t r a i n i n g  l o a d s  on t h e  body 
s u f f i c i e n t  t o  produce s t r u c t u r a l  damage 
i n  some of t h e  dummies. 

Freeman, H .  E. 
A RESEARCH PROGRAM TO DEVELOP A 60 "G" 

PERSONNEL RESTRAINT SYSTEM (2 Impact 
A c c e l e r a t i o n  S t r e s s :  Proceedings  of a  
Symposium With a  Comprehensive Chron- 
o l o g i c a l  B ib l iog raphy)  

N a t i o n a l  Academy of S c i e n c e s ,  Na t iona l  
Research  Counci l  

P u b l i c a t i o n  No. 977 (1962) 
Pp. 259-264 

A 60 G pe r sonne l  r e s t r a i n t  sys tem was 
developed.  The c e n t r a l  components a r e  
an i n d i v i d u a l l y  f i t t e d ,  f i b e r  g l a s s ,  
t o r s o  garment and a  s i m i l a r l y  f i t t e d  
s e a t  pan.  These r i g i d  components were 
s e l e c t e d  t o  p rov ide  broad s u p p o r t  and 
p r e s e r v e  t h e  normal body shape  under 
i n e r t i a l  l o a d i n g .  A f l e x i b l e ,  low- 
rebound l i n e r  is used f o r  comfor t  and 
i n t i m a t e  f i t .  The t o r s o  s h e l l  is re- 
t a i n e d  t o  t h e  s e a t  s t r u c t u r e  w i t h  s t e e l  
c a b l e s  t o  minimize s t r e t c h i n g  and t h e  
r e s u l t a n t  rebound. A dacron s t r a p  sys-  1 
tem, p o s i t i  ned by a  l e a t h e r  he lmet ,  

was chosen t o  minimize s t r e t c h i n g  and 
t h e  r e s u l t a n t  rebound.  A dac ron  s t r a p  
sys tem,  p o s i t i o n e d  by a  l e a t h e r  he lmet ,  
was chosen t o  minimize forward  head 
motion.  L a t e r a l  head s u p p o r t s  a r e  
mounted on a  c a r r i a g e  t h a t  a d j u s t s  
v e r t i c a l l y  r e l a t i v e  t o  t h e  s e a t  s t r u c -  
t u r e  f o r  c rew-s ize  v a r i a t i o n .  Low- 
rebound padding i n  t h e  helmet cush ions  
t h e  e a r  a r e a .  Arm,suppor t  is provided 
by contoured  a r m r e s t s  and hand-holds 

I w i t h  a  s t r a p  passed  ove r  t h e  crook of 
t h e  arm ho ld ing  t h e  arm back and down. 
The dummy's l e g s  a r e  p o s i t i o n e d  and 
r e s t r a i n e d  by t h e  s i d e s  of t h e  s h e l l ,  
a  c e n t r a l  d i v i d e r ,  a  contoured  l e g  
b a c k r e s t ,  and a  l e g  c o v e r .  Ant isubmar ine  
p r o t e c t i o n  f o r  t h e  t o r s o  is a l s o  pro- 
v ided  by t h e  l e g  c o v e r ,  which s u p p o r t s  
t h e  forward i n e r t i a l  l o a d s  of t h e  t h i g h s  
and l e g s  and s t a b i l i z e s  t h e  p e l v i s  by 
a  d i r e c t  l oad  p a t h  th rough  t h e  femur 
i n t o  t h e  p e l v i c  s o c k e t .  The contoured  
lower s k i r t  on t h e  t o r s o  b a c k s h e l l  and 
s i d e s  of t h e  s e a t  pan r e i n f o r c e  t h e  p e l v i c  
s o c k e t  by l i m i t i n g  l a t e r a l  s h i f t i n g  of 
t h e  t h i g h s .  The s u p p o r t  s t r u c t u r e  is a  
t u b u l a r  s t e e l  frame a r t i c u l a t e d  t o  pro- 
v i d e  a  t o r s o  forward p o s i t i o n  f o r  boos t  
and t o r s o  a f t  p o s i t i o n  f o r  less s t r e s s -  
f u l  f l i g h t  e l emen t s ,  F u l l  immobi l i za t ion  
and r e s t r a i n t  a r e  a p p l i e d  i n  t h e  forward 
p o s i t i o n .  

01GELL-CF60 (OSGELL-CF6O) 
G e l l ,  C. F .  
BIO-ENGINEERING OF PROTECTIVE SYSTEMS 
Pape r ,  3 1 s t  Annual Meeting of t h e  Aero- 

space  Medical A s s o c i a t i o n  
May 9-11, 1960 

OlGREG-LW63 
Gregg, L. W .  
NEW TECHNIQUES FOR ASSESSING DAMAGE FROM 

ACCIDENT INVESTIGATIONS 
United S t a t e s  Army T r a n s p o r t a t i o n  Research  

Command, F t .  E u s t i s ,  V i r g i n i a  
TRECOM Rept .  No. 63-13 (March 1963) 
AD 403 300L 

New t echn iques  i n  a s s e s s i n g  damage from 
a i r c r a f t  a c c i d e n t  i n v e s t i g a t i o n s ,  i nc lud -  
i n g  p s y c h o l o g i c a l ,  ma themat i ca l ,  and 
sys tems and communications e n g i n e e r i n g  
methods a r e  b r i e f l y  d i s c u s s e d .  

O1GRIM-G 63 
G r i m e ,  G .  
EFFECT OF SEAT HARNESS ON MOVEMENT OF CAR 

OCCUPANTS I N  A HEADON COLLISION 
HRB Record No. 4  (1963) 
Pp. 76-90 

In  t h e  p r e s e n t  pape r ,  no a t t empt  is made 
t o  c a l c u l a t e  t h e  movements of  t h e  p a r t s  
of t h e  body i n  d e t a i l ,  b u t  because  t h r e e -  



q u a r t e r s  of t h e  weight  of  t h e  body is  i n  t h a t  a r e  p e r t f n e n t  t o  a  pe r sonne l  r e -  
t h o s e  p a r t s  which a r e  c l o s e l y  he ld  by t h e  s t r a i n t  s y s t e n ~ s  s t u d y .  Man's t o l e r a b l e  
s e a t  h a r n e s s  ( t h e  t r u n k ,  t h i g h s ,  and head) ,  l i m i t s  t o  d e c e l e r a t i v e  l o a d s  a r e  reviewed 
i t  seemed l i k e l y  t h a t  a  s i m p l i f i e d  r e p r e -  and r e l a t e d  t o  t h e  e x i s t i n g  r e s ' t : r a in t  
s e n t a t i o n  of t h e  human body cou ld  be used h a r n e s s e s  c u r r e n t l y  be ing used i n  Army 
i n  c a l c u l a t i o n s  t o  de t e rmine  t h e  main a i r c r a f t .  The magnitude of d e c e l e r a t i v e  
f e a t u r e s  o f  t h e  movement of a  c a r  occupant  l o a d s  t o  which a i r f r a m e s  of v a r i o u s  a i r -  
he ld  by a  s e a t  h a r n e s s .  I t  has  t h e r e f o r e  c r a f t  have been dynamicallly t e s t e d ,  w h i l e  
been assumed t h a t  t h e  passenger  can  be s t i l l  m a i n t a i n i n g  a  l i v a b l e  volume i n  t h e  
r e p r e s e n t e d  by a  s i n g l e  mass,  n e g : l i g i b l e  c a b i n ,  a r e  a l s o  reviewed and i t  is no ted  
compared w i t h  t h a t  of t h e  c a r ,  t h a t  he t h a t  man's  limits a r e ,  i n  g e n e r a l ,  h i g h e r  
e x e r t s  no muscula.r e f f o r t  .to p reven t  t h a n  a i r f r a m e  l i m i t s .  S e v e r a l  p r a c t i c a l  
forward movement r e l a l t i v e  t o  t h e  c a r ,  and h a r n e s s  c o n f i g u r a t i o n s  a r e  d i s c u s s e d  and 
t h a t  t h e r e  :is no p i v o t i n g  about  t h e  l e g s  t h e  load d i s t r i b u . t i o n  between t h e  v a r i o u s  
o r  f e e t  a g a i n s t ,  f o r  example, t h e  package components of t h e  h a r n e s s  a r e  exp lo red  
s h e l f ;  t h e  body i.s assumed t o  be r i g i d ,  and d e s i g n  s t r e n g t h  v a l u e s  a r e  recommended. 
n o t  e l a s t i c  o r  y i e l d i n g ,  and t h e  assump- The dynamic s t r e n g t h  of r e s t r a i n t  sys tems 
t i o n  is  made t h a t  t h e r e  is  no damping is  a l s o  d i s c u s s e d  and r e l a t e d  t o  t h e  
due t o  f r i c t i o n  w i t h  t h e  s e a t  o r  t h e  s t a t i c  s t r e n g t h .  
h a r n e s s .  The mass r e p r e s e n t i n g  t h e  pas- 
s enge r  is r e s t r a i n e d  by a  l i n e a r  s p r i n g ;  OlHALE-JL64 
t h a t  i s ,  one i n  which t h e  r e s t r a i n i a g  f o r  Haley,  J .  L . ,  Jr .  
f o r c e  .is propor t i .ona1 t o  t h e  d i s t a n c e  PERSONNEL RESTRAINT SYSTEMS STUDY. CH-47 
moved. T h i s  is approximate ly  t r u e  f o r  t h e  VERTOL CHINOOK 
m a t e r i a l s  of which s e a t  h a r n e s s e s  a r e  United S t a t e s  Armv. T r a n s a o r t a t i o n  Re- 
made. s e a r c h  command," ~ o r t  ~ u e t i s ,  V i r g i n i a  

Th i s  model i s ,  of c o u r s e ,  much s impl . i f i ed ,  TRECOM Tech. Rep t .  No. 64-4 ( A p r i l  1964) 

but  i t s  behavior  may be expected  t o  cor-  AD 607 658 

respond i n  many impor t an t  d e t a i l s  w i t h  A v a i l a b l e  DDC 

what happens i n  p r a c t i c e  

OlGR,IM-G 64 
Grime, G .  
AUTOMOBILE DESIGN I N  RELATION TO PASSEN- 

GER SAFETY 
B u l l e t i n  of t h e  I n s t i t u t e  o f  B r i t i s h  

C a r r i a g e  and Automobile hfanuf a c t u r e r s  
Vol. 28 (New S e r i e s )  , No. 592 (1964) 
Pp. 21-32 

OlGRIM-G 66 
Grime. G .  
SAFETY CARS 
Techn ica l  Aspects  of Road S a f e t y  
No. 26 (June  1966) 
Pp. 3 .1-3 .48  

OIHAEU-R 55 
Haeus l e r  , Roy 
DESIGN FACTORS IN AUTOMOTIVE SAFETY 
Congress T r a n s a c t i o n s  
Vol.  27 (1955) 
Pp. 25-26 

0  1HALE- JL62 
Haley,  J .  L . ,  J r .  
PERSONNEL RESTRAINT SYSTEMS STUDY: BASIC 

CONCEPTS 
United S t a t e s  Army T r a n s p o r t a t i o n  Re- 

s e a r c h  Command, F o r t  E u s t i s ,  V i r g i n i a  
TREC TR 62-94 (December 1962) 
AD 404 305 
A v a i l a b l e  DDC 

T h i s  r e p o r t  p r e s e n t s  d e t a i l e d  recommenda- 
t i o n s  f o r  t h e  improvement of t h e  pe r sonne l  
r e s t r a i n t  sys tems i n  t h e  U .  S .  Army CH-47 
a i r c r a f t .  The recommendations p e r t a i n  
p r i m a r i l y  t o  t h e  s t r e n g t h e n i n g  o f  e x i s t i n g  
components. The m o d i f i c a t i o n s  proposed 
i n d i c a t e  t h e  fo l lowing  s t r e n g t h  improve- 
ments:  ( 1 )  Cockpi t  - The c rew ' s  r e s t r a i n t  
sys tem is i n c r e a s e d  from an 8-12G v a l u e  
t o  a  25-300 v a l u e ;  (2 )  Troop Compartment - The t r o o p ' s  l a p - b e l t  a t t achmen t s  a r e  
i n c r e a s e d  from a  10-15G v a l u e  t o  a  22-28G 
v a l u e  . 
The above s t r e n g t h  i n c r e a s e s  can  be 
achieved w i t h  a  weight  i n c r e a s e  of 7  
pounds per  a i r c r a f t  and a t  a  c o s t  of 
approximate ly  $300 per  a i r c r a f t .  

Th i s  r e p o r t  i n c l u d e s  t h e  fo l lowing  i n f o r -  
mat ion:  (1)  Engineer ing  - S t r e n g t h  analy-  
sis of proposed m o d i f i c a t i o n s .  (2 )  Admin- 
i s t r a t i v e  - A c o s t  and weight  summary of 
proposed m o d i f i c a t i o n s .  (3)  D e t a i l e d  
e n g i n e e r i n g  drawings a r e  a v a i l a b ~ l e  a s  a  
supplement t o  t h i s  r e p o r t .  ( a )  P a r t s  
Procurement o r  Manufacture - Drawings 
necessa ry  f o r  t h e  procurement o r  manu- 
f a c t u r e  of r e t r o f i t  k i t s .  (b )  I n s t a l l a t i o n  
Procedure  - S u f f i c i e n t  i n fo rma t ion  is 
inc luded  i n  t h e  drawings f o r  i n s t a l l a t i o n  
of r e t r o f i t  k i t s  by Army p e r s o n n e l ,  

OlHASB-AH58 
Hasbrook, A .  H .  

T h i s  r e p o r t  cove r s  t h e  b a s i c  c o n c e p t s ,  CRASH SURVIVAL BY DESIGN 

a p p l i c a b l e  t o  a l l  U .  S .  Army a i r c r a f t ,  Arizona Engineer and S c i e n t i s t  
March 1958 



01HASB-AH60 OlHOLC-GAG1 
Hasbrook, A. H .  Holcomb, G .  A .  
CRASH-SAFE DESIGN CAN MAKE MANY ACCIDENTS DEVELOPMENT TEST REPORT RESTRAINT SYSTEM 

SURVIVABLE CAPSULE ESCAPE SYSTEM 
Aerospace Eng inee r ing  S t a n l e y  A v i a t i o n ,  Denver,  Colorado 
September 1960 May 1961 
Pp. 79-81, 87  

OlHEND-E 6 1  
Hendler ,  E. 
COMPENDIUM OF ABSTRACTS OF PAPERS AT THE 

SYMPOSIUM ON BIOMECHANICS OF BODY RE- 
STRAINT AND HEAD PROTECTION 

O f f i c e  of Naval Resea rch ,  Bureau o f  Naval 
Weapons, and Aircrew Equipment Labora- 
t o r y ,  Naval A i r  M a t e r i a l  C e n t e r ,  P h i l a -  
d e l p h i a ,  Pennsy lvan ia  

June  14-15, 1961 

The o b j e c t i v e s  of t h e  Symposium were t o  
(1 )  r ev iew and b r i n g  up-to-date t h e  
t h e o r e t i c a l  b i o l o g i c a l  knowledge on ac-  
c e l e r a t i o n  i n j u r i e s ,  (2 )  r ev iew and b r i n g  
up- to-date  e n g i n e e r i n g  p r o g r e s s  i n  t h e  
d e s i g n  of p r o t e c t i v e  d e v i c e s ,  and ( 3 )  fos -  
t e r  t h e  i n t e r c h a n g e  of i d e a s  between t h e  
two d i s c i p l i n e s  w i t h  t h e  hope of e v e n t u a l -  
l y  deve lop ing  b e t t e r  p r o t e c t i o n  a g a i n s t  
l i n e a r  a c c e l e r a t i o n .  

OlHUNT-H 55 
Hunter ,  H. 
CONVENTIONAL AND NEW TYPE FLIGHT RESTRAINT 

EQUIPMENT, EVALUATION OF 
Naval Air Development C e n t e r ,  J o h n s v i l l e ,  

Pennsy lvan ia  
P r o j e c t  TED ADC AE-6301 ( 3 1  Decmber 1955) 

The l i m i t a t i o n  of r e s t r a i n t  equipment i n  
p r e s e n t  u s e  was de termined d u r i n g  " J o s t l e  
Runs" on t h e  human c e n t r i f u g e ,  P r o j e c t  
TED ADC AE 6303.1.  P i l o t s  were exposed 
t o  f l u c t u a t i n g  G f o r c e s  of from 1 . 5  t o  7  G 
a t  r a t e s  of changes  of G u p  t o  8  G/sec.  
w h i l e  r o l l i n g  and p i t c h i n g  72 d e g r e e s .  
T h i s  s i m u l a t e d  u n c o n t r o l l e d  f l i g h t  r e -  
s u l t e d  i n  j o s t l i n g  s o  s e v e r e  t h a t  b o d i l y  
i n j u r y  was i n f l i c t e d  and t h u s  exposures  
above t h i s  l e v e l  appeared  t o  be t o o  
haxardous  t o  conduct  w i t h  t h e  p r e s e n t  
l a p  b e l t  and s h o u l d e r  h a r n e s s  r e s t r a i n t .  

T h i s  Compendium c o n t a i n s  a  copy of t h e  01JENS-NA46 
program, t h o s e  a b s t r a c t s  of  p a p e r s  which Jensen ,  N.  A .  
were submi t t ed  f o r  i n c l u s i o n  h e r e i n ,  and FUSELAGE - FLOOR STRUCTURE - SEAT ATTACH- 
a  comple te  list of a t t e n d e e s .  MENT, ULTIMATE LOAD TEST, MODEL 240 

AIRPLANE 
OlHILL-JH59 Conso l ida t ed  V u l t e e  A i r c r a f t  C o r p o r a t i o n ,  

H i l l ,  J .  H .  San Diego,  C a l i f o r n i a  
EVALUATION OF THE TORSO-HEAD RESTRAINT October 1946 

SYSTEM AND THE INTEGRATED HARNESS RE- 
STRAINT SYSTEM UNDER CONDITIONS OF OlJEWE-RJ62 
ACCELERATION; F i n a l  L e t t e r  Repor t  Con- J e w e r t ,  R .  J .  
c e r n i n g  SAFETY DEVICES FOR YOUR CAR 

Uni ted  S t a t e s  Naval A i r  Development C e n t e r ,  Kentucky L e g i s l a t i v e  Research  Commission, 
J o h n s v i l l e ,  Pennsy lvan ia  Committee on Automotive S a f e t y ,  Frank- 

NADC-MA-LR8O ( A p r i l  2 ,  1959) f o r t ,  Kentucky 
AD 257 375 I n f o r m a t i o n a l  B u l l e t i n  No. 34 ( 1  Novem- 

ber  1962) 
A model F4H-1 a i r c r a f t  e j e c t i o n  s e a t  
equipped w i t h  t h e  torso-head r e s t r a i n t  13  PP. 

sys t em was i n s t a l l e d  on t h e  50-foot  01KIEL- IL50 
c e n t r i f u g e  and an i n v e s t i g a t i o n  was K e i l l e r ,  I .  L . ,  and Wareham, H .  A .  
c a r r i e d  o u t  t o  de t e rmine  its a b i l i t y  t o  
r e s t r a i n  t h e  p i l o t  under c o n d i t i o n s  of 

DEVELOPMENT OF SAFETY HARNESS FOR GENERAL 
SERVICE STRETCHER 

s u s t a i n e d  and f l u c t u a t i n g  p a t t e r n s  of Mechanical  Engineer ing  Department,  Royal 
a c c e l e r a t i o n  t o  s i m u l a t e  emergency con- A i r c r a f t  Es t ab l i shmen t ,  Farnborough, 
d i t i o n s .  For s u s t a i n e d  a c c e l e r a t i o n ,  t h e  England 
p l a y  i n  t h e  head r e s t r a i n t  sys tem would T e c h n i c a l  Note No. Mech. Eng. 56 
be  e x c e s s i v e  i n  i n - f l i g h t  emergency w i t h  1950 
a  l a t e r a l  a c c e l e r a t i o n  of 4G. For t h e  
f l u c t u a t i n g  a c c e l e r a t i o n  r u n s  made, t h e  01LABE-DJ65 
r e s t r a i n t  was adequa te  b u t  t h e  a c c e l e r a -  LaBe l l e ,  Donald J .  
t i o n  l e v e l s  were below i n - f l i g h t  emergency B A R R I ~ ~  COLLISION AND RELATED IMPACT 
l e v e l s .  The Martin-Baker G-5 s e a t  i n t e -  SLED TESTS ON BUSES I N  INTERCITY 
g r a t e d  h a r n e s s  r e s t r a i n t  sys t em was t e s t e d  SERVICE 
i n  a  s i m i l a r  manner e x c e p t  t h a t  no f l u c t u -  7th Stapp Car Crash Conference 
a t i n g  p a t t e r n s  were u s e d .  I t  proved t o  be 1965 
adequa te  f o r  t h e  p o s i t i v e  and t r a n s v e r s e  pp, 46-53 
back- to-ches t  and l a t e r a l  r u n s  made._ 

- 



I n v e s t i g a t i o n  of t h e  u s e  o f  s e a t  b e l t s  
i n  i n t e r c i t y  buses  l e d  t o  b a r r i e r  impact  
tests on an  in s t rumen ted  bus  loaded w i t h  
dummies. Data  on : forces  and a c c e l . e r a t i o n s ,  
ga ined  from t h e  tes t ,  were u.sed t o  gu ide  
co r re spond ing  impact  s l e d  tests.  These ,  
i n  t u r n ,  l e d  t o  c o n s i d e r a b l e  improvement 
bo th  i n  t h e  s t ruc tu r : e  of  t h e  s e a t  and i n  
t h e  methods used t o  a t t a c h  t h e  s e a t s  t o  
t h e  f l o o r  and s i d e w a l l s  of  t h e  bus .  

01LAVO-LJ56 
LaVoy, Lew J .  
SAFETY WITH COMFOIZT 
C i t i z e n  Mutual Automobile Insu rance  
1.956 
8 PP. 
A d i s c ~ ~ s s i o n  of t h e  f a c t o r s  i nvo lved  i n  
t h e  i n t r o d u c t i o n  and widespread u s e  of 
au tomobi l e  s e a t  b e l t s .  

OLLEE -W 59 
Lee ,  Henry 
Eng inee r ing  Department,  Chrys l e r  Corp. 

of  Canada, E t d .  
SAFETY FEATURES, STANDARD VS. OPTIONAL 

EQUIPMENT ON AN AUTOMOTIVE VEHICLE 
Pape r ,  Automotive Eng inee r ing  Committee 

of t h e  Canadian Highway S a f e t y  Confer-  
ence  

May 4 ,  1959 

I n c l u d e s  p r i c e s  and r e a s o n s  why t h e  equip- 
ment is  o p t i o n a l ;  s e a t  b e l t s  p a r t  of  t h e  
o p t i o n a l  equipment .  

OILEVE-SD61 
L e v e r e t t ,  S .  D., J r . ,  Whitney,  R .  U . ,  and 

Zuidema, G .  D. 
PROTECTIVE DEVICES AGAINST ACCELERATION 
(g Gauer ,  0. H .  and G. D. Zuidema, 
G r a v i t a t i o n a l  S t r e s s  i n  Aerospace 
Medicine) 

L i t t l e ,  Brown, and Co . ,  Boston 
1961 
Pp.  211-220 

01LEW I-ST57 
Lewis,  S idney T . ,  and S t a p p ,  J .  P .  
A CRASH-RESTRAINT DEMONSTRATOR 
Wolloman A i r  Development C e n t e r ,  Holloman 

Air Force  Base ,  New Mexico 
TN 57-9 (June  1957) 
16 PP. 

01LITT-AD66 
L i t t l e ,  Ar thu r  B. 
Cambridge, Massachuse t t s  
THE STATE OF THE ART OF TRAFFIC SAFETY; 

A C r i t i c a l  Review and A n a l y s i s  of  t h e  
Techn ica l  1nformat; ion on F a c t o r s  
A f f e c t i n g  T r a f f i c  S a f e t y  

Automobile Manufacturers  A s s o c i a t i o n ,  
I n c o r p o r a t e d  

June  1966 
624 p p . ,  c h a r t s ,  b i b l i o g r a p h y  

0 1LOMB-CF6 5 
Lombard, C h a r l e s  F . ,  Kuehnegger, W . ,  

M a g i l l ,  Barry  S . ,  Gibbons,  Ch.arles A . ,  
Haley,  J o e  L . ,  J r . ,  

EFFECTIVE PROTECTION BY A RESTR.AINT SYSTEM 
( I n  7 t h  S tapp  Car Crash  Confe:rence) 

196%- 
Pp. 374,-385 

M u l t i p l e  and complex problems o f  pro- 
v i d i n g  an adequa te  r e s t r a i n t  sys t em a r e  
d i s c u s s e d  i n  t h e s e  phases :  Des ign,  s u p p o r t  
sys tem d e t a i l s ,  test c r i t e r i a ,  and c r a s h  
a n a l y s i s .  

Des ign r e q u i r e s  more knowledge of man's  
c r i t i c a l  p r o p e r t i e s :  How and where t o  
p rov ide  r e s t r a i n t  and s u p p o r t  t o  g i v e  
man a  b e t t e r  chance  of s u r v i v i n g  c r a s h  
c o n d i t i o n s .  

Design d e t a i l  is of g r e a t  impor tance  i n  
t h r e e  major c a t e g o r i e s :  1 )  B e l t s  and 
h a r n e s s e s .  2)  Pads and shock a b s o r p t i o n  
sys t ems .  3) Bas ic  s t r u c t u r a l  i t e m s .  

Tes t  c r i t e r i a  shou ld  p rov ide  v a l i d a t i o n  
of an i n i t i a , ,  h y p o t h e s i s  and,  a s  addi -  
t i o n a l  r e s e a r c h  i n f o r m a t i o n  becomes 
a v a i l a b l e ,  t h e  q u a l i t y  and s i g n i f i c a n c e  
of t e s t  programs w i l l  improve. 

Crash  a n a l y s i s  o f f e r s  a u t h o r i t a t i v e  e v a l -  
u a t i o n  of a  r e s t r a i n t  sys tem s i n c e  no 
o t h e r  method can  s i m u l a t e  t h e  r e l a t i o n  
between t h e  f u s e l a g e  s t r u c t u r e  and t h e  
s e a t s  and r e s t r a i n t  h a r n e s s .  

OlLUND-LC64 
Lundstrom, L. C., J r . ,  K e l l y ,  A .  H . ,  and 

LaBe l l e ,  D. J .  
CRASH RESEARCH FOR VEHICLE SAFETY 
Paper 831A, SAE Meeting 
March 30-April  3 ,  1964 
13 PP. 
Impact S l e d ,  f u l l - s c a l e  l a b o r a t o r y  f a c i l -  
i t y  which s i m u l a t e s  v e h i c l e  a c c i d e n t s ,  
has  been i n  u s e  a t  Gene ra l  Motors Proving 
Ground s i n c e  l a t e  1962;  f a c i l i t y  and 
s u p p o r t i n g  i n s t r u m e n t a t i o n , a n d  some of 
many t y p e s  of t e s t s  t h a t  were r u n  i n  
f i r s t  yea r  of o p e r a t i o n  a r e  reviewed;  
t e s t s  r ange  from t e s t s  of comple te  
v e h i c l e s  loaded w i t h  passenger  dummies 
t o  t e s t s  of  s i n g l e  components such  a s  
s e a t  b e l t s ,  s e a t  a d j u s t e r s ,  door l o c k s ,  
and w i n d s h i e l d s ;  b a r r i e r  c o l l i s i o n  and 
r e l a t e d  impact  s l e d  t e s t s  on buses  i n  
i n t e r c i t y  s e r v i c e  i n  appendix .  

OlMART-DEB7 
Mar t in ,  D. E . ,  and K r o e l l ,  C. K .  
Gene ra l  Motors Corpora t ion ,  Research  

L a b o r a t o r i e s  
VEHICLE CRUSH AND OCCUPANT BEHAVIOR 
S o c i e t y  of Automotive Engineers  
Rep t .  No. SAE 670034 (1967) 
42 pp. , t a b l e s ,  graphs  



1. Automobile Crashes .  2 .  G u a r d r a ~ i s  ~ . ~ , . ~ m i c  r e s e a r c h  n l a v s  a  v i t a l  r o l e  i n  
3 .  Impact t k s t i n g  r e s t r a i n i n g  i e v i c e s .  Such r e s e a r o h  

An a n a l y t i c a l  s t u d y  of r i g h t  a n g l e  hairier :sn  e s t a b l i s h  l i m i t a t i o n s  of t h e  d e v i c e s  

c r a s h e s  has  been conducted  t o  e v a l u a t e  and make c e r t a i n  t h a t  d e s i g n  s p e c i f i c a t i o n s  

t h e  i n f l u e n c e  o f  v e h i c l e  c r u s h  d i s t a n c e ,  a r e  i n  agreement wi th  t h e s e  r e s e a r c h  c r i t e r i a .  

occupant  s p a c i n g ,  and i n t e r i o r  c r u s h  
s t i f f n e s s  on t h e  s e v e r i t y  of occupant-  
i n t e r i o r  impact .  P a r t i c u l a r  a t  L C  r ~ z n  
was d i r e c t e d  t o  t h e  i n f l u e n c e  of Lnr 
v e h i c l e  d e c e l e r a t i o n - t i m e  h i s t o r y  wave 
shape .  The s t u d y  i n c l u d e s  an a n a l y s i s  o f  
a  s imple -po in t  occupant  and a  more com- 
p l i c a t e d  a r t i c u l a t e d  dummy. The r e s u l t s  
of t h e s e  a n a l y s e s  a r e  i n  s u b s t a n t i a l  
agreement and i n d i c a t e  t h a t  t h e  most i m -  
p o r t a n t  f a c t o r s  i n  r educ ing  u n r e s t r a i n e d  
occupant impact  s e v e r i t y  i n  c o n v e n t i o n a l  
v e h i c l e s  a r e  occupant  s p a c i n g ,  v e h i c l e  
c r u s h  d i s t a n c e ,  and i n t e r i o r  c r u s h  s t i f f -  
n e s s .  Because of p r a c t i c a l  c o n s i d e r a t i o n s  
and t h e  m u l t i p l i c i t y  o f  c r a s h  c o n d i t i o n s ,  
it is  concluded t h a t  t h e  most d i r e c t  way 
t o  r educe  i n j u r y  and d e a t h  i s  through 
improved v e h i c l e  i n t e r i o r  c r u s h  behav io r .  

01MILL-C057 
M i l l e r ,  C. 0 .  
EVALUATION OF TRANSVERSE ACCELERATION 

(REAR TO FRONT) UTILIZING CONVENTIONAL 
AND SPECIAL RESTRAINT GEAR 

Chance Vought A i r c r a f t ,  I n c . ,  D a l l a s ,  
Texas 

Rep t .  No. 10816 (February  1957) 

OlPALM-FC65 
Palmer,  Frank C .  
WE MUST MAKE A DECISION 
In  7 t h  S tapp  Car Crash  Conference 
1965 
Pp. 437-442 

Because of s e a t - b e l t  campaigns,  t h e  p u b l i c  
is b e t t e r  informed t h a n  eve r  b e f o r e .  I t  
is demanding b e t t e r  t r a f f i c - s a f e t y  pro- 
grams and more e f f e c t i v e  l e g i s l a t i o n  t o  
suppor t  them. An example is t h e  growing 
i n t e r e s t  i n  t h e  s t a t e s  f o r  p h y s i c a l  and 
menta l  examinat ion  a s  a  p a r t  of  d r i v e r -  
l i c e n s i n g  procedure .  Who shou ld  make t h e  
necessa ry  medica l  r e p o r t s ;  how shou ld  
t h e y  be made; how do med ica t ions  and 
d rugs  a f f e c t  d r i v i n g  a b i l i t y ;  what t o  
do about  l i c e n s i n g  people  admi t t ed  t o  
and d i scha rged  from menta l  i n s t i t u t i o n s ?  
D r i v e r - l i c e n s e  a d m i n i s t r a t o r s  a r e  a s k i n g  
t h e  p u b l i c - h e a l t h  and medica l  p r o f e s s i o n s  
f o r  h e l p  w i t h  t h e s e  medica l  problems of 
d r i v e r  l i c e n s u r e  . 

01PROV-EL65 
P r o v o s t ,  Emile L . ,  and Moore, John 0 .  
DYNAMIC RESEARCH OF HUMAN RESTRAINING 

DEVICES 
I n  7 t h  S tapp  Car Crash Conference 
1965 
Pp. 145-154 

An impor t an t  t o o l  f o r  t h i s  r e s e a r c h  is 
t h e  r e s e a r c h  s l e d  which,  w i t h  l e a s t  ex- 
pense,  is c a p a b l e  of c r e a t i n g  d e s i g n  and 
performance c r i t e r i a  f o r  subsequent  e v a l -  
u a t i o n  i n  f u l l - s c a l e  c a r  c r a s h e s .  Uses 
of t h e  s l e d  i n  s p e c i f i c  t e s t s  a r e  des-  
c r i b e d  and i l l u s t r a t e d .  

01PROV-EL66 
P r o v o s t ,  E. L . ,  and Schrum, D .  J .  
DYNAMIC RESEARCH OF UPPER TORSO RESTRAINTS 
I n  9 t h  S tapp  Car Crash  Conference 
1966 
Pp. 83-92 

These s t u d i e s  were made f o r  t h e  purpose 
of comparing : 

1. The forward movement of t h e  occupant  
a l lowed by t h e  v a r i o u s  pa rame te r s .  

2 .  The p o s s i b i l i t i e s  of  t h e  occupant  
moving o u t  of t h e  r e s t r a i n t  o r  t o  an 
i n j u r y  producing p o s i t i o n  i n  t h e  r e -  
s t r a i n t  du r ing  impact .  

3 .  The i n j u r y  producing p o t e n t i a l  of  
r e s t r a i n t  i t s e l f  

In  c o n c l u s i o n ,  t h e  ev idence  shows t h a t ,  
d e s p i t e  some e a r l i e r  o p i n i o n ,  t h e  roof  
r a i l  t o  t h e  r e a r  of  t h e  passenger  is an 
i d e a l  p o s i t i o n  f o r  upper t o r s o  r e s t r a i n t  
anchorage .  Anchorages i n  t h e  "B" p i l l a r  
can  be l e s s  d e s i r a b l e ,  depending on t h e  
rearward  d i s t a n c e  from t h e  pas senge r ,  
and t h e  h e i g h t  above t h e  s h o u l d e r .  An 
upper t o r s o  r e s t r a i n t  anchored a t  t h e  
t o p  of t h e  q u a r t e r  pane l  of  a  c o n v e r t i b l e ,  
w i l l  be worthwhile i n  r educ ing  i n j u r y  
p o t e n t i a l .  F u r t h e r ,  i t  is e v i d e n t  t h a t  
a s  i n  l a p  b e l t s ,  t h e  deg ree  of p r o t e c t i o n  
is  improved s u b s t a n t i a l l y  wi th  g r e a t e r  
' l snugness ."  Cons ide r ing  t h i s ,  i n e r t i a  
r e e l s  appear  t o  o f f e r  added p r o t e c t i o n ,  
n o t  j u s t  g r e a t e r  convenience  a s  g e n e r a l l y  
b e l i e v e d .  

OlRIXM-W 64 
Rixmann, W .  
ZUR FRAGE DER SICHERHEITS-KAROSSERIE 
Automobi l technische  Z e i t  
Vol. 66 ,  No. 3  (March 1964) 
Pp. 76-80 

S a f e t y  c o n s t r u c t i o n  of automobi le  b o d i e s ;  
Sigma body, des igned by P i n i n f a r i n a ,  
T u r i n ,  I t a l y ,  is conceived i n  such  way 
t h a t  l o c a t i o n  of eng ine  u n i t  i s  com- 
p l e t e l y  independent  from body cons t ruc -  
t i o n ;  s p e c i a l  s a f e t y  f e a t u r e s  i n c l u d e  
r i g i d  and s t r e n g t h e n e d  passenger  com- 
pa r tmen t ,  s l i d i n g  d o o r s ,  windscreen and 



r e a r  window which w i l l  be e j ec ' t ed  upon which a r e  e s t a b l i s h e d  u p  t o  t h e  l i m i t  of  
impact ,  s p e c i a l  s e a t s  and f i x t u r e s  f o r  m a t e r i a l  s t r e n g t h s .  The d e t e r m i n a t i o n  of 
s e a t  b e l t s ,  and rj ther s a f e t y  f e a t u r e s  t h e  magnitude of t h e  f o r c e s  humans can  
wit11 r e g a r d  t o  in s t rumen ta . t i on  pane l  w i t h s t a n d  about  t h e  p e l v i c  r e g i o n s  and 
and s t e e r i n g  sys t em l o c a t i o n ;  s chemat i c s  t h e  ches ' t  is  of g r e a t  impor tance  and 

w i l l  be sough t  by f u r t h e r  s t u d i e s .  
OlROSE-CW65 

Rose,  Cl.arence W .  01RYAN-JJ62 
A SAFETY ENGINEERING APPROACH TO CHILD Ryan, J .  J .  

RESTRAINING DEVICES ( I n  7  t h  S tapp  AUTOMOTIVE HUMAN CRASH STUDIES ( I n  Impact 
Car Crash Conference)-- A c c e l e r a t i o n  S t r e s s  : p r o c e e d i n g s  of a  

1965 Symposium With a  Comprehensive Chrono- 
Pp. 432-436 l o g i c a l  B ib l iog raphy)  

S t r e s s e s  t h e  need f o r  c h i l d  r e s t r a i n i n g  N a t i o n a l  Academy of S c i e n c e s ,  N a t i o n a l  
d e v i c e s  from t h e  t ime t h e  i n f a n t  l e a v e s  Research  Counci l  
t h e  h o s p i t a l .  U i scusses  t h e  t ime  f o r  Pub l i . ca t ion  No. 977 (1962) 
"g radua t ion"  t o  an adu1.t s a f e t y  b e l t ,  Pp. 345-354 
c o n s i d e r s  t h e  v a r i a t i o n s  i n  c h i l d r e n ' s  The development o f  s a f e t y  d e v i c e s  f o r  
p h y s i c a l ,  men ta l  and emot iona l  cha rac -  v e h i c l e s - h a s  r e q u i r e d  r e s e a r c h  i n t o  t h e  
t e r i s t i c s ,  de fends  a  c h i l d ' s  God-given a p p l i c a t i o n  of e n g i n e e r i n g  p r i n ~ c i p l e s  
r i g h t  t o  squi rm,  and c a l l s  f o r  r a p i d  f o r  t h e  mechanica l  r e d u c t i o n  of impact  
and r e a l i s t i c  r e s e a r c h  t o  de t e rmine  r e -  f o r c e s .  I t  has  been shown t h a t  t h e  
quiX'C?lneats f o r  a d e q u a t e ,  p r a c t i c a l  c h i l d  f o r c e s  e x e r t e d  on a  human suppo,rted by 
r e s t r a i n t s .  I a  s e a t - b e l t  may be reduced f o u r  t imes  

th rough  p rope r  e n g i n e e r i n g  d e s i g n  of 
QlRYAN-JJ58 t h e  v e h i c l e  and t h e  b e l t .  Furthser s t u d i e s  

Ryan, J .  J . ,  and Podnieks ,  E. R .  w i t h  human be ings  i n  t h e  sea t -b le l t  en- 
SAFETY DEVICES FOR AUTOMOTIVE VEHICLES vironment u s i n g  t h e  a p p a r a t u s  a v a i l a b l e  
Automobile S a f e t y  Resea rch  P r o j e c t ,  r e q u i r e  an e x t e n s i o n  of t h e  e n g i n e e r i n g  

U n i v e r s i t y  of Minnesota w i t h  b io-physics  and a p p l i e d  me~dic ine  . 
3 1  J u l y  1958 

01RYAN-JJ60 
Ryan, James J .  
SAFETY DEVICES FOR GROUND VEHICLES 
Uni ted  S t a t e s  Department of Hea l th ,  

Educat ion  and Wel fa re .  P u b l i c  Hea l th  

SAFETY FOR TOMORROW'S CARS 
J o u r n a l  of t h e  Iowa Medical  S o c i e t y  
August 1958 

S e r v i c e ,  N a t i o n a l  ~ n s t i t u t e s  of Hea l th  Paragraph on expe r imen ta l  i n e r t i a l  r e e l s  
Grant  No. 80-6284 (C-1) ( A p r i l  1, 1959- on Ford X l O O  i n  T r a f f i c  S a f e t y  s e c t i o n .  

September 1, 1960) 

The primary o b j e c t  of  t h i s  r e s e a r c h  is 
t h e  i n v e s t i g a t i o n  of means t o  r educe  
i n j u r y  and d e a t h  caused d u r i n g  automo- 
t i v e  a c c i d e n t s .  The h igh  f requency of 
c r a s h e s  make i m p e r a t i v e  t h e  development 
o f  methods f o r  most e f f e c t i v e l y  dece l -  
e r a t i n g  t h e  v e h i c l e  and p r o p e r l y  packag- 
i n g  t h e  occupan t s .  Equipment has  been 
developed f o r  t h e  e v a l u a t i o n  of t h e  
h y d r a u l i c  shock-absorbing bumper and 
t h e  s e a t  b e l t  assembly s o  e s s e n t i a l  i n  
accompl ishing t h e s e  g o a l s .  P r e l i m i n a r y '  
t e s t i n g  and m o d i f i c a t i o n  o f  t h e s e  d e v i c e s  
is performed on t h e  P r o j e c t ' s  machine 
f o r  app ly ing  high-impact  l o a d s .  The d a t a  
o b t a i n e d  from human t e s t s  w i t h  s e a t  b e l t s  
is a p p l i c a b l e  t o  most endeavors  u t i l i z i n g  
human l i m i t a t i o n s  i n  d e c e l e r a t i o n .  The 
t e s t s  have shown t h e  s i m i l a r i t y  of t h e  
dynamics of a  human w i t h  an e q u i v a l e n t  
mechanica l  f i g u r e  and have p o i n t e d  o u t  
t h e  e f f e c t i v e n e s s  of f o r c e  measurement 
by models i n  p l a c e  of a  human. The tests 
have a l s o  shown t h e  f o r c e s  t h a t  must be 
r e s i s t e d  under c o n d i t i o n s  of d e c e l e r a t i o n  

O1SAFE-HA66 

SAFETY HARNESS AND OTHER PROTEClTIVE DE- 
VICES FOR CHILDREN 

I n t e r n a t i o n a l  Road S a f e t y  and T r a f f i c  
Review 

Summer 1966 
Pp. 1.6-21 

OlSANA-AM65 
San Antonio A i r  M a t e r i e l  Area 
MINUTES OF THE PERSONAL EQUIPMENT AD- 

VISORY GROUP MEETING 
11-12 October 1965, A t l a n t i c  C i t y ,  New 

J e r s e y  
AD 625 401 
72 PP. 

OlSANT-V 6 5  
S a n t e s s o ,  V .  
A PROTECTIVE DEVICE FOR AN OCCUPANT OF 

A VEHICLE 
P a t e n t  O f f i c e ,  London 
August 1965 
5  p p . ,  11 f i g s .  



A r e l e a s a b l e  p r o t e c t i v e  c o v e r i n g  was pa t -  p r o b a b i l i t y  f o r  i n t e r s e c t i o n  c o l l i s i o n  
e n t e d  f o r  p a r t  of  t h e  body of  someone , r o l l - o v e r ;  c a r  c o l l i s i o n  de fo rma t ion ,  
t r a v e l l i n g  i n  a  v e h i c l e  i n  o r d e r  t o  pro- s k i d  p a t t e r n s ,  and c o s t  t o  r e p a i r  dam- 
t e c t  t h e  person i n  t h e  e v e n t  of an a c c i -  a g e s  a r e  g iven  f o r  t h e s e  c o n t r o l l e d  ex- 
d e n t .  posu res  . S u c c e s s f u l  programming of c o l -  

l i s i o n  t r a n s d u c e r  p a t t e r n s  f o r  d a t a  
OlSCHM-RV61 r e d u c t i o n  by 7090 computer a l s o  is  

Schmidt ,  R. V . ,  e t  a l .  d e s c r i b e d  . 
PASSENGER SAFETY AND COMFORT CRITERIA 

STUDY I N  DYNAMIC ENVIRONMENTS 
Northrop C o r p o r a t i o n ,  Nora i r  D i v i s i o n ,  

Hawthorne, C a l i f o r n i a  
PB-67 (September 1961) 

1SWED-HA61 
Smedal, H. A , ,  Vykukal, H .  C . ,  G a l l a n t ,  
R .  P . ,  and S t i n n e t t ,  G. W .  
CREW PHYSICAL SUPPORT AND RESTRAINT I N  

ADVANCED MANNED FLIGHT SYSTEMS 
OlSCHR-DJ66 N a t i o n a l  Aeronau t i c s  and Space Adminis t ra-  

Schrum, D .  J . ,  and P r o v o s t ,  E .  L. t i o n ,  American Resea rch  C e n t e r ,  Mof fe t t  
F i e l d ,  C a l i f o r n i a  DYNAMIC RESEARCH OF PASSENGER RESTRAINING 

J a  A m ,  Rocket Sot, (November 1961) DEVICES 
I n  8 t h  S tapp  Car Crash  Conference  Pp. 1544-1548, 9 r e f s .  

- - 
1966 
Pp. 346-353 , 

S t u d i e s  of t h e  e f f e c t i v e n e s s  of two 
d i f f e r e n t  pas senge r  r e s t r a i n t  sys tems 
have been made u s i n g  t h e  Nor throp dy- 
namic t e s t  s l e d  w i t h  h ighspeed c o l o r  
photography.  A c h i l d ' s  h a r n e s s  d e s i g n  
was found t o  be adequa te  i n  forward  
impacts  bu t  needed improvement i n  angu la r  
impac t s .  A r e d e s i g n  is shown t o  be ade- 
q u a t e  i n  impacts  i n  a l l  d i r e c t i o n s .  A 
s e c ~ n d  s t u d y  proves  t h e  l a p  b e l t  t o  be 
e f f e c t i v e  when used w i t h  r e c l i n i n g  s e a t s .  

OlSEVE-DM62 
Severy ,  D. M . ,  Mathewson, J .  H,, and 

S i e g e l ,  A .  W .  
AUTOMOBILE SIDE-IMPACT COLLISIONS, 

SERIES I1 
S o c i e t y  of Automotive Engineers  
N a t i o n a l  Automobile Week, D e t r o i t ,  Michi- , 

gan (March 12-16, 1962) 

Eng inee r ing  methodology and r e s e a r c h  
t e c h n i q u e s ,  a p p l i e d  t o  12 i n t e r s e c t i o n -  
t y p e  automobi le  collision e x p e r i m ~ ~ t s ,  
provided d a t a  on f o u r  speeds  of impact  
and on t h r e e  p o s i t i o n s  of impact .  Anthro- 
pometr ic  dummy m o t o r i s t s  p rov ide  c o l l i s i o n  

A new concep t  i n  p h y s i c a l  s u p p o r t  and 
r e s t r a i n t  f o r  o i l o t s  and crews of motion 
f l i g h t  s i m u l a t b r s  o r  advanced manned 
f l i g h t  v e h i c l e s  is d e s c r i b e d .  The p r i n -  
c i p l e r o f  a  wear- in  r e s t r a i n t  t h a t  is 
e a s i l y  s e c u r e d  t o  o r  r e l e a s e d  from t h e  
s u p p o r t  s t r u c t u r e ,  which is  p a r t  of  t h e  
v e h i c l e ,  is t h e  b a s i c  concep t  i n  t h i s  
s u p p o r t  and r e s t r a i n t  sys tem.  I t s  capa- 
b i l i t y  a s  a  f u n c t i o n a l  s u p p o r t  and r e -  
s t r a i n t  f o r  v e h i c l e  c o n t r o l  s t u d i e s  
d u r i n g  s u s t a i n e d  a c c e l e r a t i o n s  has  been 
e s t a b l i s h e d  by its u s e  i n  t h r e e  human 
c e n t r i f u g e  programs; but  its c a p a b i l i t y  
f o r  t o l e r a n c e  t o  impact  a c c e l e r a t i o n s  
is unproved.  F u r t h e r  improvement and 
t e s t i n g  is contempla ted  t o  q u a l i f y  it 
a s  an o m n i d i r e c t i o n a l  s u p p o r t  and r e -  
s t r a i n t  sys t em adequa te  f o r  s u s t a i n e d  
and impact  a c c e l e r a t i o n s  of h igh  magni- 
t u d e .  

OlSMIT-AC54 (08SMIT-AC54) 
Smith ,  A .  C .  
THE HUMAN PACKAGING PROBLEM 
C o r n e l l  A e r o n a u t i c a l  Labora to ry ,  Incor-  

p o r a t e d ,  B u f f a l o ,  New York 
Research  Trends ,  Vol.  2 ,  No. 2  (1954) 
Pp.  1-6 

f o r c e  and k inemat i c  d a t a  f o r  s e v e r a l  
c o n d i t i o n s  of r e s t r a i n t .  Advanced photo- 
g r a p h i c  equipment i d e n t i f y  new approaches  
t o  s o l u t i o n  of t h e  m o t o r i s t  c o l l i s i o n  
i n j u r y  problem. S p e c i f i c  d a t a  i n c l u d e  
t r i - a x i a l  a c c e l e r a t i o n  p a t t e r n s  f o r  
m o t o r i s t  head and c h e s t  and f o r  c a r  
passenger  compartment; i d e n t i f i c a t i o n  
of many f a c t o r s  a s s o c i a t e d  wi th  door 
l a t c h  f a i l u r e  and m o t o r i s t  e j e c t i o n ;  
demons t r a t ion  of p r o t e c t i o n  provided by 
t h e  s h o u l d e r  s t r a p  and b e l t  combina t ion ;  
p r e l i m i n a r y  f i n d i n g s  on tempered s i d e  
window g l a s s  breakage  and r e l a t e d  head- 
impact  a c c e l e r a t i o n s ;  c o l l i s i o n  dynamics 
and why modern c a r  des ign  has  reduced 

"Safer  packagingt '  of t h e  human occupant  
of  an  automobi le  may be ach ieved  by 
e i t h e r  one of two methods; body r e s t r a i n t  
which p r e v e n t s  damaging impace w i t h  
i n t e r i o r  components o f  t h e  au tomobi l e  
of  r e d u c t i o n  of t h e  l e t h a l  o r  i n j u r y  
p o t e n t i a l  o f  t h e  o b j e c t s  which t h e  body 
(wi th  p r i n c i p a l  emphasis on t h e  head)  
might s t r i k e .  Maximum p r o t e c t i o n  is 
a f f o r d e d  by a  combinat ion  of t h e  two. 
Research  i s  be ing  conducted  r e l a t i v e  t o '  
bo th  methods.  T h i s  r e p o r t  d e a l s  w i th  t h e  
body r e s t r a i n t  methods a v a i l a b l e  f o r  
p r o t e c t i o n  of automobi le  p a s s e n g e r s .  The 
s e a t  b e l t  is d i s c u s s e d  a s  t h e  main body 



r e s t r a i n i n g  d e v i c e .  Crash  experiments '  ' 
u s i n g  sea t  belts and duri~mles are a l s o  
r e v j  ewed. 

OlSMIT-MDS4 
Smith ,  h!. I3 
EVAL,IJA"rXON OF "ENSOLITE" AS A PROTECTIVE 

PAXIWJIMG M A T E 8  TAXI AND THE DhYELOPMENT 
03;' A "DEAM-PATS" INSTRUMENT CONTA'INEI1 

Corlic.1 P Ir;ronail I .acal Lzlboratori o s ,  In-. 
cnlrnpewri t e d  

Repol* 1 N o .  YB-853 -D.- I (195.2) 

01SMIT -MB55 
Smith ,  M. r). 
DWEEOPMENT OF ENERGY ABSORBING STRUC- 

TmL% SUITABLE FOR AUTOMOBILE APPLI-a 
CA'i!IOM 

C o r n ~ 4  & A e r o n a u t i c a l  Lnbora to ry ,  BufPalo ,  
New York 

June 11955 

01SPA.C.-FEE4 
Space and F l i g h t  Equipment A s s o c i a t i o n  
PROCEEDINGS OF XND NATIONAL FLIGHT SAFETY 

SURVIVAL AND PERSONA'AL, EQUIPMENT SYM- 
POS IUM 

Spa.ce and F l i g h t  Equipment A s s o c i a t i o n ,  
R o l l i n g  H i l l s ,  C a l i f o r n i a  

Symposium he ld  a t  San Biego,  C a l i f o r n i a ,  
28'-30 October 1964 

278 p p . ,  r e f s .  

Symposiuni pape r s  on oxygen sys tems and 
r e l a l e d  equipment:  s u r v i v a l ,  s e a r c h ,  and 
r e s c u e :  e s c a p e ,  p a r a c h u t e s ,  and r e l a t e d  
equipment;  p r o t e c t i v e  c l o t h i n g ,  r e s t r a i n t  
eqtxif~rnant and s a f e t y  a r e  p r e s e n t e d .  

OlSTAP-CCGS 
S tapp  Car Crash  Conference 
STAPP CAR CRASH AND FIELD DEMONSTRATION 

PROCEEDINGS OF THE SIXTH CONFERENCE 
Aeromedical Medical  D i v i s i o n ,  Holloman 

A i r  Force  Base,  New Xexico 
Noveml~er 7 ,  8 ,  and 9 ,  1.963 

T h i s  p u b l i c a t i o n  conta i .ns  twenty- three  
pape r s  p re sen ted  a t  t h e  c o n f e r e n c e .  

01STAP-CC65 
S tapp  Car Crash  Conference 
THE 7TB STAPP CAR CRASH CONFERENCE. PRO- 

CEEDINGS (11-13 November 1963) (D.  M .  
Severy ,  e d . )  

C h a r l e s  C. Thomas, P u b l i s h e r  
1965 
U n i v e r s i t y  of C a l i f o r n i a ,  I n s t i t u t e  of  

T r a n s p o r t a t i o n  and T r a f f i c  Engineer ing  
and Extens ion D i v i s i o n ,  U n i v e r s i t y  o f  
Minnesota,  American A s s o c i a t i o n  f o r  
Automotive Medicine,  P u b l i c  Hea l th  
S e r v i c e  

594 p p . ,  g raphs ,  i l l u s . ,  t a b l e s  

0lSTAY-CC66 
S t a p p  Car Crash  Conference  
PROCEEDINGS OF THE l o t h  STAPP CAR CRASH 

CONFERENCE (8-9 November 196611 
S o c i e t y  of Automotive Engineers  
8-9 November 1966 
U n i v e r s i t y  of C a l i f o r n i a  Ex tens ion ,  Uni- 

v e r s i t y  of Minnesota,  Genera l  Ex tens ion  
D i v i s i o n ,  Biomechanics Research  Cen te r  
o f  Wayne S t a t e  U n i v e r s i t y .  

210 p p . ,  i l l u s .  

01  STAP-dPS3 
Stt tpp,  J .  P .  
CRASH PROI'ECTION I N  A I R  TRANSPOIITS 
Aeronau t i ca l  Eng inee r ing  Review 
V o l .  12 ,  No. 4  (1953) 
Pp. 71-78 

I n  1947,  t u b u l a r  s t e e l  s l e d  s l i p p e r  w i t h  
one t o  Pour s o l i d  f u e l  r o c k e t s  f o r  propul-  
s i o n  was mounted on a  s t a n d a r d  gage t r a c k .  
Peak d e c e l e r a t i o n s  exceeding 100 g  would 
t h u s  be reproduced.  Pa rachu te  dummies, 
chimpanzees,  and human s u b j e c t s  were used 
i n  t h e s e  expe r imen t s .  L a t e r  a  s t a n d a r d  
e j e c t i o n  s e a t  c a t a p u l t  was developed which 
was suspended from a  monora i l .  The c a r -  
r i a g e  was d e c e l e r a t e d  by impinging a g a i n s t  
a l e a d  cone a t  t h e  end of t h e  r a i l .  With 
a n e s t h e t i z e d  p i g s  a s  s u b j e c t s ,  motion 
p ie t l . r res ,  i n s t rumen t  r e a d i n g s ,  and autopsy 
d a t a  provided t h e  bases  f o r  a n a l y s i s .  
Time-displacement d a t a  f o r  human s u b j e c t s  
a r e  g iven  i n  t h e  pape r .  I t  was found t h a t  
humans show t h e  most s e v e r e  t r a n s i e n t  
p h y s i o l o g i c a l  e f f e c t s  when s u b j e c t e d  t o  
a ra'le of change of d e c e l e r a t i o n  of 1 ,370  
g per s e c .  and a  peak a c c e l e r a t i o n  of 3 8 . 6  
g .  P r o t e c t i o n  of human occupan t s  is l i m i t e d  
by such  f a c t o r s  a s  dynamic s t r e s s  l i m i t a -  
t i o n s  qf t h e  a i r c r a f t ,  r e l a t i v e  p o s i t i o n s  
of s e a t s ,  s p e c i f i c a t i o n s  of l i f e  b e l t s .  
and s e x  and age f a c t o r s .  

0 1  STEN-AE6 2 
S t e n c e l  Aero Engineer ing  Corpora t ion  
MODULAR RESTRAINT, RECOVERY, AND SURVIVAL 

SYSTEM 
S t e n c e l  Aero Engineer ing  C o r p o r a t i o n ,  

A s h e v i l l e ,  North C a r o l i n a  
F i n a l  Engineer ing  Repor t  (August 1962) 
AD 292 761 

A modular sys tem,  c o n s i s t i n g  of a  s e a t  
back and bottom w i t h  a  pa rachu te  b r i d l e  
connected  t o  t h e  s t r u c t u r e ,  p rov ides  
g r e a t l y  i n c r e a s e d  p i l o t  r e s t r a i n t ,  comfor t ,  
and convenience  by u s e  of a  combined f l i g h t  
and pa rachu te  h a r n e s s .  The system o f f e r s  
a  s u r v i v a l  c a p a b i l i t y  which c a r r i e s  f u l l  
escape  automat ion  beyond t h e  p o i n t  of 
e i t h e r  l a n d  o r  w a t e r .  Developnlent of t h e  
modular s e a t  i nc luded :  b r i d l e  geometry 



s t u d i e s ,  opening shock s t u d i e s ,  p a r a r a f  t i OlIHltT-AJ57 
i n f l a t i o n  s t u d i e s ,  d e c e l e r a t i o n  d e v i c e  Whi te ,  Andrew J .  
development,  v a r i o u s  s p e c i a l  t e s t s ,  a I SOME ASPECTS OF PASSENGER RESTRAINING 
sys tem test  series, and r e s t r a i n t  develop- DEVICES AND SAFETY RESEARCH PROBLEMS 
ment y i e l d i n g  a s u p e r i o ~ e s t r a i n t  syeteln ' S a f e t y  Forum, Massachuse t t s  I n s t i t u t e  of 
comple te  w i t h  hardware .  O p e r a t i o n a l  modek Technology 
p rov ided  f o r  were: a u t o m a t i c  wa te r  e n t r y 1  A p r i l  11, 1957 
w i t h  man i n  i n f l a t e d  r a f t ,  s e a t e d  l and  , 

1957 Motor Veh ic l e  Resea rch  
touchdown, f o o t - f i r s t  l and  touchdown, i 2 PP. 
o v e r s i d e  b a i l o u t ,  and d i t c h i n g .  F u r t h e r  , 
development,  a l r e a d y  underway w i t h  a 1012 I M M - ~ ~ 4 8  
r o c k e t  cush ion ing  d e v i c e ;  and l a t e r ,  t h e  1 Z i m e r l i ,  F .  P .  
a d d i t i o n  o f  t h e  b a l l i s t i c  p a r a c h u t e  shou ld  j PROPER USE OF SPRING MATERIALS 
g i v e  a more h i g h l y  r e f i n e d  e s c a p e  sys t em SAE J o u r n a l  
t h a n  any p r e s e n t l y  i n  u s e .  (Author)  1 Vol. 2 ,  No. 1 ( Janua ry  1, 1948) 

Pp.  157-168 
I 

OlVESZ-K 64 i 
Vesz,  K .  
UNTERSUCHUNGEN UBER DEN UNFALLSCHUTZ VON 

KINDERN IN KRAFTFAHR AEUGEN (Accident ~ ~ A C K E - ~ ~ 5 8  
P r o t e c t i o n  f o r  C h i l d r e n  i n  a Veh ic l e )  Ackerman, P o  C.  

Deutsche K r a f t f a h r f o r t s c h u n g  und S t r a s s -  REMARKS t o  Meeting of t h e  Governors '  
e n v e r k e h r s t e c h n i k  S a f e t y  Conference 

Vo1 . 168.  (1964) C h r y s l e r  Eng inee r ing  L a b o r a t o r i e s  
I A p r i l  11, 1958 

01VYKU-HC64 
Vykukal, Hubert  C. Cost  of s t a n d a r d i z i n g  e x t r a s  i n  automo- 
HUMAN RESTRAINT SYSTEMS DEVELOPMENT FOR b i l e  equipment (padded i n s t r u m e n t  pane l  

USE I N  ACCELERATION RESEARCH (2 Pro- and v i s o r s ,  s i x  s a f e t y  b e l t s ,  h e a t i n g  and 
c e e d i n g s  of 2nd N a t i o n a l  F l i g h t  S a f e t y ,  d e f r o s t i n g  u n i t s )  would be $207.00,  
S u r v i v a l  and P e r s o n a l  Equipment Sym- 
posium) 0 2BARG- SB6 2 

N a t i o n a l  Aeronau t i c s  and Space Adminis t ra-  
t i o n ,  A m e s  Resea rch  C e n t e r ,  Mof fe t t  BARGAIN SEAT BELTS ARE A HIT: CHEVRON 
F i e l d ,  C a l i f o r n i a  DEALERS I N  EAST FIND PROMOTION DEAL A 

1964 GREAT PULLER-IN OF BUSINESS 
Pp.  225-243, r e f s .  Bus iness  Week (August 25,  1962) - -" 

l-', Yb 
Various  o i l o t  r e s t r a i n t  sys tems were t e s t e d  
and e v a l i a t e d  under  s i m u l a t e d  h igh  a c c e l - '  (02m~y-P161: see 08CHRY-P161) 
e r a t i o n  c o n d i t i o n s .  The r e s t r a i n t  sys tems 
a r e  d e s c r i b e d  and i n c l u d e  t h e  modif ied  
NASA couch,  t h e  u n i v e r s a l  p i l o t  r e s t r a i n t  
s u i t ,  t h e  s o f t  t o r s o  r e s t r a i n t ,  and t h e  
r e s t r a i n t  h a r n e s s - p r e s s u r e  s u i t  sys t em.  
Using t h e  modif ied  NASA couch,  p i l o t s  
were a b l e  t o  perform c o n t r o l  f u n c t i o n s  
wi thou t  undue d i s c o m f o r t ,  b u t  t h e  couch 
canno t  be molded t o  t h e  body shape  w h i l e  
it is i n  a h igh  a c c e l e r a t i o n  environment 
and i t  l a c k s  u n i v e r s a l  f i t .  The u n i v e r s a l 1  
p i l o t  r e s t r a i n t  s u i t  e l i m i n a t e s  t h e s e  
problems and p i l o t  performed w e l l  w h i l e  
s u b j e c t e d  t o  EBI, EBO, and EBD a c c e l e r a -  
t i o n s .  However, i t  has  poor p r o v i s i o n  f o r  
l a t e r a l  r e s t r a i n t  a t  h igh  EBL and EBR 
a c c e l e r a t i o n s .  The s o f t  t o r s o  r e s t r a i n t  
p r o v i d e s  more p o s i t i v e  s u p p o r t  f o r  EBO, 
EBL, and EBR t h a n  t h e  u n i v e r s a l  p i l o t  re- 
s t r a i n t  s u i t ,  b u t  t h e  l a c k  of r i g i d  suppor  
from t h e  a x i l l a  t o  t h e  w a i s t  a l l o w s  t h e  
r i b  cage  t o  f l a t t e n  under EBI a c c e l e r a t i o n  
c a u s i n g  d i f f i c u l t y  i n  b r e a t h i n g .  

0 2DUBO- PC6 2 
DuBois, P. C .  
LATCHING ON; DEMAND FOR AUTO SEAT BELTS 

I S  RAPIDLY GAINING MOMENTUM 
Bar rons  
Vol. 42 (September 1 7 ,  1962) 
P *  51- 

OBDUGG-BC61 
Duggar, B. C. 
ECONOMIC CONSIDERATIONS IN THE FORWARD 

VS REARWARD FACING PASSENGER SEATS 
Harvard School of P u b l i c  H e a l t h ,  Boston,  

Massachuse t t s  
December 1961 

0 2GA'I'E-CB66 
Gateway Chemicals 
GATEWAY CHEMICALS BUCKLES DOWN PEAK RE- 

SULTS WITH NEW SEAT BELT 
Bar rons  
Vol. 46 (January  31,  1966) 
P. 23+ 



02GOOD-B 63 
Goodman, Bud 
$90 MILLION SALES SEEN FOR SEAT BELTS 

IN 1963 
Automotive News 
March 25, 1963 
P. 24, 54 

02KRAS-K 64 
Kxasnow, K .  
AUTO SEAT BELT INDUSTRY DRIVING FAST , Commercial and F i n a n c i a l  Chronic le  
Vol. 199 (January 30, 1964) 
P. 450 

OXMCDO-D 62 
McDonald, D .  
GROWING SEAT BELT BUSINESS IS PRESENTING 

PROBLEMS FOR AUTOMAKERS 
NPN 
Vol. 54 (September 1962) 
P.  142 

03 LEGISLATION 

03NATI-HU67 
Na t iona l  Highway Users Conference 
HIGHWAY TRANSPORTATION LEGISLATION IN 

1966; A SUMMARY OF FEDERAL AND STATE 
ACTIVITY 

Nat iona l  Highway Users Conference,  Wash- 
i n g t o n ,  D.C. 

1967 
28 p. 

Sa fe ty  s e a t  b e l t s :  p .  3 

O3SEVE-DM (10 SEVE-DM) 
Severy,  D.  M . ,  Mathewson, John, S i e g e l ,  

Arnold W .  
STATEMENT OF CRASHWORTHINESS OF AUTOMO- 

BILE SEAT BELTS FOR THE SUBCOMMITTEE 
OF THE COMMITTEE ON INTERSTATE AND 
FOREIGN COMMERCE OF THE HOUSEl OF REPRE- 
SENTATI VES 

Department of Engineer ing,  I n s t i t u t e  of 
Transpor ta t ion  and T r a f f i c  Engineer ing,  
Unive r s i ty  of C a l i f o r n i a ,  Los Angeles 

Dece le ra t ion  d a t a ,  impact d a t a ,  general  
d i s c u s s i o n  of t e s t  r e s u l t s .  

0 3 ~ ~ ~ 0 -   MA^ 1 
O3STAT-LC56 

Automobile Manufacturers Assoc ia t ion ,  
Incorporated 

STATE LEGISLATORS CONSIDER SAFElTY BELTS 
T r a f f i c  Engineering 

STATE LAWS INFORMATION MANUAL May 1956 
F i e l d  Se rv ices  Department of Automobile P. 357 

Manufacturers Assoc ia t ion ,  Incorporated 
October 1961 03UNIT-SC57 
Map of s t a t e s  r e q u i r i n g  anchorage u n i t s ,  United S t a t e s  Congress 
approval  of s e a t  b e l t s ,  s e a t  b e l t  and HEARINGS BEFORE THE HOUSE COMMITTEE ON 
anchorage r e g u l a t i o n ,  r e q u i r i n g  s e a t  b e l t s .  INTERSTATE AND FOREIGN COMMERCE, 

85TH CONGRESS, 1ST SESSION ON CRASH- 
03AUTO-MA64 WORTHINESS OF AUTOMOBILE SEAT BELTS 
Automobile Manufacturers Assoc ia t ion  1957 
NEW YORK L A W  REGARDING ADULT1 S SHOULDER 

HARNESS TYPE SAFETY BELT 
Automobile Manufacturers Assoc ia t ion  

F i e l d  Se rv ices  B u l l e t i n  
March 24, 1964 

New York H-1756 r e g u l a t e s  shou lde r  ha rness  04ASTI- 62 
a f t e r  June 30, 1965. ASTIA (Armed Serv ices  Technical  Informa- 

t i o n  Agency) 
03AUTO-SB65 CRASH INJURY: A REPORT BIBLIOGIRAPHY 

Armed Serv ices  Technical  Information 
AUTO SEAT BELT STANDARDS SET; ESTABLISHED Agency, Ar l ing ton ,  V i r g i n i a  

BY ACT OF CONGRESS 1957-September 1962 
NBS Technical  News B u l l e t i n  AD 447 059 
February 1965 
P. 30-31 04CAMB-L 63 

Cambeis, L. 
03BUGA- JS66 (OlBUGA- JS66) BIBLIOGRAPHY OF IMPACT ACCELERATION LIT- 

Bugas, J .  S. ERATURE. ANNEX TO SYNTHESIS OF IMPACT 
A STATEMENT OF THE AUTOMOBILE MANUFAC- ACCELERATION TECHNOLOGY FOR AVIATION 

TURERS ASSOCIATION BEFORE THE COMMITTEE CRASH INJURY PREVENTION. (PROJECT SIAT) 
ON COMMERCE, UNITED STATES SENATE United S t a t e s  Army Transpor ta t ion  Research 

Automobile Manufacturers Assoc ia t ion  Command, For t  E u s t i s ,  V i rg in ia  
A p r i l  5 ,  1966 June 1963 
58 D. (pp. 10-11) AD 609 939 



L 

O4CLAR- CC9 1 
Cla rk ,  C. C . ,  e t  a l .  
A CHRONOLOGICAL BIBEI OGRAPHY ON THE BIO- 

LOGICAL EFFECTS OF IMPACT 
The Martin Company, Bal t imore ,  Maryland 
September 1961 

04CLAR-CC92 
Cla rk ,  C. C. 
ADDITIONS TO A CHRONOLOGICAL BIBLIOGRAPHY 

ON THE BIOLOGICAL EFFECTS OF IMPACT 
(Appendix) 

The Martin Company, Bal t imore ,  Maryland 
November 1961 

Clark ,  C. C . ,  e t  a l .  
A CHRONOLOGICAL BIBLIOGRAPHY ON THE BIO- 

LOGICAL EFFECTS OF IMPACT (Revised) 
The Martin Company, Bal t imore ,  Maryland 
May 1962 

04DEFE-DC62 
Defense Documentation Center (DDC) 
HUMAN TOLERANCE IN IMPACT LOADING. A RE- 

PORT BIBLIOGRAPHY 1953-SEPTEMBER 1962 
Defense Documentation Center ,  Cameron 

S t a t i o n ,  Alexandria,  Vi rg in ia  
1962 
AD 447 060 

04HANS-R 58 
Hansen, R. and Cornog, D.  Y .  
ANNOTATED BIBLIOGRAPHY OF APPLIED PHYSI- 

CAL ANTHROPOLOGY I N  HUMAN ENGINEERING 
Yoh, H .  L . ,  Company, Ph i l ade lph ia ,  

Pennsylvania 
WADC Tech. Rept . , No. 56-30 (May 1958) 
Contract  AF 33(616)2353 
AD 155 622 

This  volume con ta ins  condensat ions  of 121 
r e p o r t s  i n  the  f i e l d  of Applied Physical  
Anthropology. A ma jo r i ty  of t h e  annota- 
t i o n s  a r e  grouped under t h r e e  headings,  
Anthropometry, Biomechanics, and Comfort; 
a few a r e  included i n  a General Group. 
Working d a t a  and important i l l u s t r a t i o n s  
a r e  quoted d i r e c t l y  from t h e  o r i g i n a l  
papers  i n  most c a s e s .  A complete index 
is arranged by author  a s  wel l  a s  by sub- 
j e c t .  An a d d i t i o n a l  l i s t  of r e p o r t s  (not 
annota ted)  is included a s  background 
m a t e r i a l .  Two appendices con ta in ing  r e l e -  
vant commentary on Seat ing Comfort and 
Anthropomorphic Dummies, a r e  a l s o  in-  
c luded.  (Author) 

0 4LAKE-GM61 
Lakeman, G .  M. 
SAFETY AND EMERGENCY EQUIPMENT FOR AIR-  

CRAFT CREWS. BIBLIOGRAPHY 
Technisch Documentatie en Informat ie  

Centrum Voor de Krijgsmacht, The Hague 
(Netherlands) 

February 1961 
AD 256 063 

i04LAWR-ML46 
I Lawrence, M .  L. 

ANNOTATED BIBLIOGRAPHY ON HUMAN FACTORS 
I N  ENGINEERING DESIGN 

Aviat ion Branch, Research Div i s ion ,  
Bureau of Medicine and Surgery,  Wash- 
ing ton ,  D . C .  

P r o j e c t  X-651 (February 1946) 
(ASTIA) AT1 82599 

An at tempt  has  been made t o  p resen t  such 
informat ion a s  could  be found concerning 
human f a c t o r s  i n  t h e  opera t ion  of m i l i t a r y  
equipment. Among t o p i c s  considered a r e  t h e  
following: 

Anthropometric Data: Phys ica l  measure- 
ments,  Dynamometric 
measurements. 

Physiology: Bodily movements, Work 
performance. 

Psychology: Measurements of pe r fo r -  
mance, Tra in ing .  

Instruments:  Facing, I l lumina t ion ,  
Methods of i n d i c a t i o n ,  
Assoc ia t ion ,  Auditory 
f a c t o r s .  

Controls :  Shape and coding,  Movement, 
Placement, Sequence of oper- 
a t i o n .  

Work Place:  P o s i t i o n i n g ,  Visual F i e l d s ,  
Sa fe ty .  

Group Operat ions .  

04LIPP-S 91 
L ipper t ,  S. 
PASSENGER COhTFORT: A BIBLIOGRAPHY OF 

COMPANY LITERATURE 
Douglas A i r c r a f t  Company, Santa Monica 

Div i s ion ,  Santa Monica, C a l i f o r n i a  
Report  No. SM-20163 (26 August 1946, r e -  

v i sed  2 November 1948) 

04LIPP-S 92 
L ipper t ,  S. 
A BIBLIOGRAPHY OF SEATING 
Douglas A i r c r a f t  Company, Incorporated,  

Santa Monica, C a l i f o r n i a  
Report No. SM 13425 (14 December 1948) 

04MCCO- IN56 
McCollom, I .  N .  and Chapanis, A .  
A HUMAN ENGINEERING BIBLIOGRAPHY 
San Diego S t a t e  Col lege,  C a l i f o r n i a  
Tech. Rept . No. 15 (November 1956) 
Contract  Nonr-126801 
AD 122 248 

CONTENTS : 
General  r e f e r e n c e s ,  methods, f a c i l i t i e s ,  

and equipment 
Man-machine systems 
Visual problems 
Auditory problems 
Speech communication 
Other sensory inpu t  channels  
Comparison and i n t e r a c t i o n  among sensory 

inpu t  channe 1s 



The des ign  of c o n t r o l s  and i n t e g r a t i o n  
of c o n t r o l s  w i t h  d i s p l a y s  

Con t ro l  sys tems 
Design and l a y o u t  of workplaces ,  equip-  

ment, and f u r n i t u r e  
Body measurements and movements 
High menta l  p r o c e s s e s  
S imula to r s  and p r o f i c i e n c y  measuring 

d e v i c e s  
Environmental  e f f e c t s  on human p e r f o r -  

mance 
Behav io ra l  e f f i c i e n c y ,  f a t i g u e ,  and 

human c a p a c i t i e s  
Operator  c h a r a c t e r i s t i c s  f o r  s p e c i f i c  

j o b s .  

04PETE-GAS1 
P e t e r s ,  G. A .  and H a l l ,  F. S. 
SOURCES OF INFORMATION IN HUMAN FACTORS 

ENGINEERING, INCLUDING ASSOCIATED AREAS 
IN SYSTEM SAFETY, MAINTAINABILITY, PER- 
SONNEL SUBSYSTEM, LIFE SCIENCES, QUALITY 
ASSURANCE, AND RELIABILITY ENGINEERING 

Rocketdyne,  Canoga Pa rk ,  C a l i f o r n i a  
RH-33983 (15 January  1964) 
N64-18490 

f a c t o r s  e n g i n e e r i n g ,  both  m i l i t a r y  and 
commercial .  The b i b l i o g r a p h y  i s  d i v i d e d  
i n t o  r e f e r e n c e  s o u r c e s ,  r e g u l a t o r y  and 
guidance  documents, d e s c r i p t i v e  pub l i ca -  
t i o n s ,  and i l l u s t r a t i v e  r e p o r t s .  

04PETE-GA93 
P e t e r s ,  G .  A .  and H a l l ,  F .  S ,  
SOURCES OF INFORMATION IN HUMAN FACTORS 

ENGINEERING, INCLUDING ASSOCIATED AREAS 
IN SYSTEM SAFETY, IVIAINTAINABIL,ITY, PER- 
SONNEL SUBSYSTEM, LIFE SCIENCES, QUALITY 
ASSURANCE, AND RELIABILITY ENGINEERING 

Rocketdyne,  Canoga Park ,  C a l i f o r n i a  
RH-3398-11 ( 1  January  1965) 
N65-15537 

The 380 r e f e r e n c e  s o u r c e s  l i s t e d  i n c l u d e  
b i b l i o g r a p h i e s ,  d i r e c t o r i e s ,  a b s t r a c t  s e r -  
v i c e s ,  j o u r n a l s  and t ex tbooks  of t e c h n i c a l  
in fo rmat ion  i n  t h e  f i e l d  of human f a c t o r s  
e n g i n e e r i n g .  There a r e  371 r e g u l a t o r y  and 
guidance documents r e f e r r e d  t o ,  i n c l u d i n g  
v a r i o u s  r e g u l a t i o n s ,  s p e c i f i c a t i o n s ,  s t a n -  
d a r d s ,  manuals,  i n s t r u c t i o n s ,  and program 
requ i remen t s  t h a t  a t t empt  t o  d e f i n e  t h e  
c h a r a c t e r  of t h e  c o n t r a c t o r ' s  human fac -  

A comprehensive l i s t i n g  of r e g u l a t o r y  and t o r s  f u n c t i o n s .  Ninety d e s c r i p t i v e  pub- 
guidance  documents p e r t a i n i n g  t o  human- l i c a t i o n s  a r e  a  sampling of government 
f a c t o r s  e n g i n e e r i n g  and t o  a r e a s  of tech-  agency r e p o r t s  t h a t  a t t empt  t o  d e s c r i b e  
n i c a l  o v e r l a p  o r  in terdependence is pre- how v a r i o u s  f u n c t i o n s  might be accom- 
s e n t e d .  The r e f e r e n c e s  a r e  d i v i d e d  i n t o  p l i s h e d ,  review t h e  s t a t e - o f - t h e - a r t  i n  
t h e  fo l lowing  groups:  (1) r e g u l a t o r y  and a  g iven  a r e a ,  p r e s e n t  new methods,  o r  
guidance  documents-a l i s t i n g  of docu- l is t  b a s i c  d a t a  which might be u s e f u l  i n  
ments t h a t  s p e c i f i e s  what should  be done human f a c t o r s  a n a l y s e s .  S i x t y - f i v e  i l l u -  
by human-factors a c t i v i t i e s ,  i n c l u d i n g  s t r a t i v e  r e p o r t s  a r e  a  c r o s s  s e c t i o n  of 
v a r i o u s  r e g u l a t i o n ,  s p e c i f i c a t i o n s ,  s t a n -  c o n t r a c t u a l l y  r e q u i r e d  o r  d a t a  s u b m i t t a l  
d a r d s ,  manuals,  i n s t r u c t i o n s ,  and pro- r e p o r t s  t h a t  a r e  r e p r e s e n t a t i v e  of what 
grams requ i remen t s  t h a t  a t t empt  t o  d e f i n e  was a c t u a l l y  accompl ished,  how i t  was 
t h e  c h a r a c t e r  of t h e  c o n t r a c t o r s  human- done,  and t h e  type  of o r g a n i z a t i o n  o r  
f a c t o r s  f u n c t i o n s ;  (2)  d e s c r i p t i v e  pub l i -  approach t h a t  was u t i l i z e d .  
cations-a sampling of government agency 
r e p o r t s  t h a t  a t t empt  t o  d e s c r i b e  how O4RONC-PC62 
v a r i o u s  f u n c t i o n s  might be accompl ished,  Ronco, P. G .  
review t h e  s t a t e - o f - t h e - a r t  i n  a  g iven HUMAN ENGINEERING BIBLIOGRAPHY 1960-1961 
a r e a ,  p r e s e n t  new methods,  o r  list b a s i c  O f f i c e  of Naval Research,  Washington, 
d a t a  t h a t  might be u s e f u l  i n  human-factors D.C. 
a n a l y s i s ;  (3) i l l u s t r a t i v e  reports-a ONR Rept.  ACR-75 (October 1962) 
c r o s s  s e c t i o n  of c o n t r a c t u a l l y  r e q u i r e d  AD 401 667 
o r  d a t a  s u b m i t t a l  r e p o r t s ,  r e p r e s e n t a t i v e  
of what was a c t u a l l y  accomplished,  how i t  
was done,  and t h e  type  of o r g a n i z a t i o n  o r  
approach t h a t  was u t i l i z e d ;  and (4) r e f -  
e r e n c e  sources-a guide  on where t o  go 
f o r  t e c h n i c a l  in fo rmat ion  i n  t h e  f i e l d  of 
human-factors e n g i n e e r i n g .  

04PETE-GA92 
P e t e r s ,  G. A .  and H a l l ,  F. S. 
SOURCES OF INFORMATION I N  HUMAN FACTORS 

ENGINEERING 
Rocketdyne, Canoga Park ,  C a l i f o r n i a  
Rep t .  No. RH-3398-E ( 1  J u l y  1964) 
N64 27351 
AD 459 767 

Th i s  i s  a  compi la t ion  of v a r i o u s  pub l i ca -  
t i o n s  r e l a t e d  t o  a l l  a s p e c t s  of human- 

Pe r sonne l  r e s p o n s i b l e  f o r  t h e  human fac -  
t o r s  c o n s i d e r a t i o n s  i n  t h e  des ign  and 
development of equipment have a  major 
need f o r  r a p i d  and easy  a c c e s s  t o  t h e  
l i t e r a t u r e  p e r t i n e n t  t o  t h e i r  work. The 
f a c t  t h a t  t h e  l i t e r a t u r e  associ:ated wi th  
human e n g i n e e r i n g  d e r i v e s  from many d i f -  
f e r e n t  j o u r n a l s  and p e r i o d i c a l s  a s 7  w e l l  
a s  a  h o s t  of p u b l i c a t i o n s  from 1, ~ o v e r n -  
men ta l ,  i n d u s t r i a l ,  and academic labora-  
t o r i e s  p r e s e n t s  a  compel l ing  requirement  
f o r  t h e  development of u s e f u l  b i b l i o -  
g r a p h i c  a i d s .  Th i s  b ib l iog raphy  is one 
of a  planned s e r i e s  of annual  b i b l i o g r a -  
p h i e s  of l i t e r a t u r e  p e r t i n e n t  t o  human 
e n g i n e e r i n g  which has  been des igned t o  
meet t h i s  r equ i remen t .  



Two major  c o n s i d e r a t i o n s  - e a s e  o f  u s e  05BREE-C 38 
and a p p r o p r i a t e  s e l e c t i o n s  of m a t e r i a l  - B r e e r ,  C. 
s t r o n g l y  i n f l u e n c e d  t h i s  b i b l i o g r a p h y .  HUMAN BEINGS AND THE MOTOR CAR 
A s  a r e s u l t ,  f i v e  main p a r t s  e x i s t :  (1) a J o u r n a l  of Appl ied  physics 
t o p i c a l  o u t l i n e  which d e f i n e s  ove r  300 Vol,  9 ( J u l y  1938) 
t o p i c  head ings  e s t a b l i s h e d  f o r  t h i s  b i b l i -  pp, 433-437 
ography,  (2) an index  which a s s o c i a t e s  t h e '  
app rox ima te ly  1550 b i b l i o g r a p h i c  e n t r i e s  " ~ B R O W - R W ~ ~  
wi th  t h e  t o p i c  head ings ,  (3)  an a l p h a b e t i c  Brown, R .  W . ,  and Dick inson ,  H, C. 
i ndex  of t h e  common s e a r c h  t e rms  which would CRITERIA ARE SET FOR RIDING COMFORT RE- 
a i d  u s e r s  of  t h i s  b i b l i o g r a p h y  who a r e  un- SEARCH 
f a m i l i a r  w i t h  t h e  t o p i c  head ings ,  (4)  an a SAE J o u r n a l  
a n n o t a t e d  b i b l i o g r a p h y  of some 1550 c i ta-  v o l .  37,  No. 2 (August 1935) 
t i o n s ,  and (5) an  index  o f  t h e  a u t h o r s  o f  pp, 20-23 
t h e s e  c i t a t i o n s .  

O4RONC-PG63 
05BROW-RW40 

Brown, R .  W .  
Ronco, P.  G .  ENGINEERING PROPERTIES OF RUBBER I N  COM- 
A BIBLIOGRAPHY AND OVERVIEW OF HUMAN FAC- PRESSION 

TORS REFERENCE WORKS SAE J o u r n a l  
Human F a c t o r s  Vol. 47 ,  No. 4 (October 1940) 
Volume 5 Pp. 432-434 
1963 
Pp. 549-468 05CALI-pH65 

P r e s e n t a t i o n  of c u r r e n t  b i b l i o g r a p h y  pre-  Department of P u b l i c  Hea l th  
pa red  from r e f e r e n c e s  t h a t  a c t u a l l y  e x i s t  SEAT BELTS: OWNERSHIP AND USAGE, STA- 
i n  t h e  f i l e s  of t h e  Human Eng inee r ing  In- TISTICAL SUPPLEMENT 
fo rma t ion  and Ana lys i s  S e r v i c e  a t  T u f t s  C a l i f o r n i a  Department of  P u b l i c  H e a l t h ,  
U n i v e r s i t y .  The b i b l i o g r a p h y  is composed Family Research  Center  
of f o u r  s e c t i o n s :  (1)  books,  (2)  b i b l i o -  1965 
g r a p h i e s ,  (3) r e p o r t s ,  and (4) j o u r n a l s .  
The c u r r e n t  s t a t u s  of r e f e r e n c e  works i n  05CoMF-I 33 
t h e  f i e l d  of human f a c t o r s  is e v a l u a t e d .  

COMFORT INDEX 
04SILV-MB62 Automotive I n d u s t r i e s  

Si lverman,  M .  B. Vol. 68,  No. 25  (June 24,  1933) 
ACCIDENTS AND SAFETY MEASURES. A REPORT Pp. 758-762 

BIBLIOGRAPHY 
Armed S e r v i c e s  Techn ica l  In fo rma t ion  

Agency (ASTIA) 
June 1962 
AD 277 600 

05  USER CHARACTERISTICS 

OSDAMO-A 44 
Damon, A , ,  and R a n d a l l ,  F .  E. 
PHYSICAL ANTHROPOLOGY I N  THE A.A.F. 
American J o u r n a l  of  P h y s i c a l  Anthropology 
Vol. 2 ,  No. 3 (September 1944) 

(05DEHA-H 52: s e e  08DEHA-H 52) 

05BLOM-GW6 1 D i l l ,  D .  B. 
Blomgren, George W.  , and Scheuneman, T. W. THE NATURE OF FATIGUE 
PSYCHOLOGICAL RESISTANCE TO SEAT BELTS; A 

DISCUSSION AND EXPERIMENTAL STUDY OF THE Vol-  (May 1933) 
VARIABLES RELATED TO EFFECTIVE SEAT BELT PP- 113-116 
ADVERTISING 

Northwestern  U n i v e r s i t y ,  T r a f f i c  ~ n s t i t u t e , ~ ~ ~ ~ ~ ~ - ~  
Evanston,  I l l i n o i s  Dreyfuss ,  Henry 

1961 DESIGNING FOR PEOPLE 
42 p .  Simon and S c h u s t e r ,  New York .- 

0 5BRAN-GC3O 
(OSGELL-CF6O : s e e  01GELL-CF60) 

Brandenburg,  G. C., and Swope, A .  
PRELIMINARY STUDY OF RIDING QUALITIES (O~GODD-GE22 : s e e  07GODD-GE22) 

SAE J o u r n a l  
Vol. 27, No. 3 (September 1930) 
pp. 355-359 



OSGRIM-(1; 6 5  
Grime, 6;" 

THE USE OF SEAT BlELTS IN BRITAIN. (111 -,- 

'7th S t app  Car C.ras:h C o n f e r e n c e )  
1965 
Pp, 4[$5-"4:67 

T h i s  i s  a r e p o r t  a d v o c a t i n g  t h e  u s e  o f  
diagona.1. b e l t s  i n  p r e f e r e n c e  t o  l a p  ' b e l t s  
and c i - t l n g  t h e i r  -va lue  e s p e c i a l l y  i n  head-  
on a:o.l.l.:i.sions, 

05IZAPA-EP64 
FIaliav;an, E .  P . ,  J r  
A MATHEIv!ATICAL NIODEL OF THE HUMAN BODY 
A e r o s p a c e  M e d i c a l  R e s e a r c h  L a b o r a t o r y ,  

Wrigh t-Pa t t e r s o n  A i r  F o r c e  B a s e ,  Ohio 
A1\!RL-"GR.-ti4--102 ( O c t o b e r  1964)  
AD 608 a163 

A m a ' t h e m a t i c a l  model  f o r  p r e d i c t i n g  t h e  
i n e r t l . a : l  p r o p e r t i e s  o f  a  human body i n  
v a r i o u s  p o s . i t i o n s  was d e v e l o p e d ,  Twenty- 
f i v e  s t a r l d a r d  a n t h r o p o m e t r i c  d i m e n s i o n s  
a r e  use 'd  i n  t h e  model  . to  p r e d i c t  a n  in--  
d i . v i d u a l q s  c e n t e r  o f  g r a v i t y ,  moments 
and  p r o d u c t s  o f  i n e r t i a ,  p r i n c i p a l  mo- 
m e n t s ,  and p r i n c i p a l  axes.  The v a l i d i t y  
o f  t h e  model  was t e s t e d  by compar ing  i t s  
p r e c l i c t i o n s  w i t h  e x p e r i l n e n t a l  d a t a  from 
66  s u b j e c t s .  The c e n t e r  o f  g r a v i t y  was 
g e n e r a l l y  p r e d . i c t e d  w i t h i n  0 . 7  i n c h e s  and  
moments o f  i n e r t i a  w i t h i n  1 0  p e r c e n t .  
The p r i n c i p a l  v e r t i c a l  a x i s  was f o u n d  t o  
d e v i a t e  from t h e  l o n g i t u d i n a l  a x i s  o f  t h e  
body by a s  much a s  50 d e g r e e s ,  d e p e n d i n g  
on t h e  body p o s i t i o n  assumed.  A g e n e r a l -  
i z e d  computer  program t o  c a l c u l a t e  t h e  
i n e r t i a l  p r o p e r t i e s  o f  a  s u b j e c t  i n  any  
body p o s i t i o n  is  p r e s e n t e d .  The i n e r t i a l  
p r o p e r t i i ; ~  o f  f i v e  c o m p o s i t e  s u b j e c t s  i n  
e a c h  o f  3 1  body p o s i t i o n s  is o f f e r e d  a s  a  
d e s i g n  g u i d e .  IBM 7094 d i g i t a l  computer  
p rograms  a r e  a p p e n d e d .  

05BERT-HT5S 
IFer txberg,  H .  T. 
THE ANTmIROPOMETRIC SURVEY: ITS MILITARY 

AND COMMERCIAL POTENTIALS 
Comm i t t o e  on A n t h r o p o ~ n e t r y  , AGARD, NATO 
Nuvealber 1959  

The d e s i g n  ra .nge o f  a  p o p u l a t i o n  c a n n o t  
b e  a d e q u a t e l y  known w i t h o u t  s o u n d  a n t h r o -  
pomet . r i c  d a t a  on t h a t  p o p u l a t i o n .  D e s i g n  
from a n y t h i n g  l . e s s  becomes g u e s s w o r k .  
T h i s  is  t h e  m a j o r  r e a s o n  f o r  t a k i n g  a  
1 a . r . g ~  number o f  body d i m e n s i o n s  i n  a n  
a n  thxBopome-tr ic  s u r v e y  ; t h e  r e s u l t i n g  
krrowl.edge o f  o v e r a l l  body p r o p o r t i o n s ,  
b a t h  s t a n c l i n g  and s i t t i n g ,  makes i t  pos-  
s i b l e  t o  d e s i g n  g e n e r a l  i t e m s  f o r  e i t h e r  
t y p e  of e n d p r o d u c t ,  t h u s  g r e a t l y  i n c r e a s -  
i n g  t h e  v a l u e  o f  t h e  s u r v e y .  

--- 
HUMAN VARIABLES I N  THE DESIGN AND OPERA- 

'I'liON OF HIGHWAY TRANSPORT EQUIPMENT 
SAE Symposium on P a c k a g i n g  t h e  P a s s e n g e r ,  

Ile t r o i t ,  Mich igan  
SAE P r e p r i n t  717 (1952) 

05JACK-HM36 
J a c k l i n ,  H. M .  
HUMAN REACTIONS TO VIBRATION 
SAE J o u r n a l  
Vol .  3 9 ,  No. 4  ( O c t o b e r  1936)  
Pp. 401-408 

Kahn, F .  
MAN I N  STRUCTURE AND FUNCTION, VOL. 1 
A l f r e d  Knopf Company, New York 
1943  

05KEIG-G 46 
K e i g h l e y ,  G .  
VIBRATION SENSE AND FATIGUE 

05HERT-HT58 
Mi lbank  Memorial  Fund Q u a r t e r l y  

B e r t z b e r g ,  B . T . E . ,  D u p e r t u i s ,  C.W., and 
Vol .  24 :  No. 1 ( J a n u a r y  1946)  

Emanuel ,  I .  Pp.  29-35 

STEREOPHOTOGRAMMETRY AS AN ANTHROPOMETRIC 
TOOL 

Wright  A i r  DevePopmen't C e n t e r ,  Wright-  
P a t t e r s o n  A i r  F o r c e  R a s e ,  O h i o  

IVADC T e c h n i c a l  R e p o r t  68-67 ( F e b r u a r y  1958  
AD 150 964 

05K ING-BG51 
Icing, B. G. 
ANTHROPOiiIETRIC DATA I N  RELATION TO 

MENT AND HUMAN- SIZING PROBLEMS 
C.A.A. ,  Washing ton ,  D. C. 
J u n e  1 9 5 1  

T h i s  p a p e r  b r i e f l y  r e v i e w s  p r e v i o u s  b i o -  
l o g i c a l .  a p p l i c a t i o r ~ s  o f  s teropho-togramme- 
t r y ,  and o u t l i n e s  w i t h  i l l u s t r a t i o n s  t h e  
p r e s e n t  p r o c e d u r e s  u s e d  t o  draw human 
body c o n t o u r s  a t  l / 2  i n c h  i n t e r v a l s .  I t  
compares  t h e  d i m e n s i o n s  d e r i v e d  from 
p l o t t e d  p r o f i l e s  w i t h  t h o s e  t a k e n  by hand 
on t h e  s u b j e c t s  t h e m s e l v e s .  I t  d i s c u s s e s  
t h e  u t i l i t y  o f  s t e r o  d a t a  f o r  s p e c i a l  an- 
t h r o p o m e t r i c  p u r p o s e s ,  a n d  m e n t i o n s  f u r t h e r  
a p p P i c a t i o n s  fax- ot lher  b i o l o g i c a l  s c i e n c e s .  

EQUI 

The c o m p i l a t i o n  and  u s e  o f  p h y s i c a l  and  
p h y s i o l o g i c a l  measurements  o f  man i n  r e -  
l a t i o n  t o  t h e  d e s i g n  o f  e q u i p m e n t  o f f e r  
a n  a p p r o a c h  f o r  r e d u c i n g  a c c i d e n t s .  I n  
o r d e r  t o  improve t h e  e a s e ,  e f f i c i e n c y ,  and  
s a f e t y  o f  o p e r a t i o n s  o f  a l l  ty:pes o f  e q u i p -  
m e n t ,  c o n s i d e r a t i o n  w i l l  b e  g i v e n  t o  (1 )  
- the a p p l i c a t i o n  o f  a n t h r o p o m e t : r i c  d a t a  t o  
d e s i g n ,  (2)  s o u r c e s  o f  a n t h r o p l o m e t r i c  d a t a ,  
and  ( 3 )  dynamic body m e a s u r e m e n t s .  



05LAY -WE41 
Lay, W.  E. 
R I D I N G  COMFORT 
Michigan Technic 
Vol. 59, No. 8  (May 1941) 
Pp. 9-11, 32 

Lowman, C.  L. 
SITTING POSITION I N  RELATION TO PELVIC 

STRESS 
Physio therapy Review 
Vol. 21 (January - February 1941) 
Pp. 30-33 

O5MANH-D 66 
Manheimer, Dean, M i l l i n g e r ,  Glen D., and 

Cross l ey ,  Helen M .  
A FOLLOW-UP STUDY OF SEAT BELT USAGE 
T r a f f i c  S a f e t y  Research Review I 
Vol. 10 ,  No. 1 (March 1966) 

D e t a i l e d  p e r s o n a l  i n t e r v i e w s  were conducted 
wi th  approximate ly  900 s e a t  b e l t  owners 
and an e q u i v a l e n t  number of non-owners i n  
Grea te r  Oakland, C a l i f o r n i a .  This  a r t i c l e  
focuses  p r i m a r i l y  on p a t t e r n s  of s e a t  b e l t  
use  among owners and on changes i n  h a b i t s  
of use  over  t ime.  Regular  u s e r s  and those  
who use  b e l t s  l e s s  r e g u l a r l y  a r e  compared 
wi th  r e s p e c t  t o  p e r s o n a l  background, psy- 
c h o l o g i c a l  make-up and acceptance  of spe- 
c i f i c  arguments f o r  and a g a i n s t  s e a t  b e l t s .  

Among d r i v e r s  whose c a r s  were equipped 
wi th  b e l t s ,  compara t ive  d a t a  a r e  a l s o  pre-  
s e n t e d  on u s e  of s e a t  b e l t s  by those  who 
p a r t i c i p a t e d  i n  t h e  d e c i s i o n  t o  purchase  
b e l t s  and those  who d i d  n o t .  Author 

O5MAYE-AF55 
Mayerhofer, A .  F. 
SEAT BELT ACCEPTANCE SURVEY 
Spector  Mid-States F r e i g h t  L i n e s . ,  I n c . ,  

Chicago, I l l i n o i s  
September 1955 

05MCCO-FP58 
McCourt, F. P. 
AN ANALYSIS OF SOME HUNAN FACTORS TO BE 

CONSIDERED I N  DEVELOPING PROTECTIVE DE- 
VICES FOR ARMY AVIATORS 

Headquar ters  Quar termaster  Research and 
Engineer ing  Command, Na t i ck ,  Massachu- 
s e t t s  

January  1958 

05MCCO-IN56 
McCollom, I .  N .  
FINAL REPORT 
San Diego S t a t e  Co l l ege ,  C a l i f o r n i a  
Con t rac t  Nonr-126801 
1 December 1956 
AD 118 905 

Work involved i n  compi l ing  a  human engin- 
e e r i n g  gu ide  f o r  equipment des ign  is out-  

l i n e d .  B i b l i o g r a p h i e s ,  a b s t r a c t s ,  t r a n s -  
l a t i o n s ,  expe r imen ta l  s t u d i e s ,  and s p e c i a l  
r e p o r t s  were p repa red  i n  t h e  fo l lowing  
a r e a s :  (1) comparison and i n t e r a c t i o n  
among senso ry  i n p u t  channe l s  (AD-95 131) ;  
(2)  d i s o r i e n t a t i o n ;  (3)  e f f e c t  on human 
performance of a c c e l e r a t i o n ,  motion,  and 
v i b r a t i o n ;  (4) e f f e c t  on human p e r f o r -  
mance of v e n t i l a t i o n ,  t empera tu re ,  and 
humidi ty ;  (5) man-machine i n t e g r a t i o n  
(AD-106 677) ;  (6)  motion s i c k n e s s  (AD-95 
139) and t h e r a p e u t i c  d rugs ;  (7) s i m u l a t o r s  
ahd p r o f i c i e n c y  measuring d e v i c e s ;  (8) 
speech communication; (9) sys tems cons id-  
e r a t i o n s ;  and (10) work and f a t i g u e  (AD- 
95 133,  AD-95 137) .  A s p e c i a l  human- 
eng inee r ing  b i b l i o g r a p h y  of 5600 e n t r i e s  
was assembled and pub l i shed .  

35MCCO- JT63 
McConville, J .  T. , and Alexander,  M .  
ANTHROPOMETRIC DATA I N  THREE-DIMENSIONAL 

FORM: DEVELOPMENT AND FABRICATION OF 
USAF HEIGHT-WEIGHT MANIKINS 

6570th Aerospace Medical Research Labo- 
r a t o r y ,  Aerospace Medical D i v i s i o n ,  
Wright -Pat terson Air Force Base,  Ohio 

Rept.  No. AMRL-TDR-63-55 (June 1963) 
AD 411 556 

T h i s  r e p o r t  d e s c r i b e s  t h e  development of 
d a t a  and t h e  s c u l p t u r i n g  of manikins f o r  
use  i n  des ign ing  A i r  Force p r o t e c t i v e  
garments and a s s o c i a t e d  p e r s o n a l  equip- 
ment, a s  p a r t  of a  long-range program t o  
p r e s e n t  d e s i g n e r s  of p r o t e c t i v e  f l i g h t  
equipment wi th  a  v a r i e t y  of an th ropomet r i c  
d a t a  i n  three-dimensional  form. In p a r t ,  
t h e  d a t a  a r e  based on a  r e - a n a l y s i s  of 
t h e  body s t a t i s t i c s  r e p o r t e d  i n -  WADC 
Technica l  Report  56-365, A Height-Weight 
S i z i n g  System f o r  F ly ing  C lo th ing ,  w i th  
c e r t a i n  changes i n  t h e  s t a t i s t i c a l  r a -  
t i o n a l e  r e q u i r e d  by e i t h e r  f u n c t i o n a l  o r  
t e c h n i c a l  f a c t o r s .  The cho ice  and ap- 
p l i c a t i o n  of t h e  s t a t i s t i c a l  d a t a  used 
a r e  d i s c u s s e d  i n  d e t a i l .  Informat ion  is 
a l s o  g iven concerning t h e  s c u l p t u r i n g  
t echn iques  used i n  t h e  f a b r i c a t i o n  of t h e  
body forms.  Supplementary an th ropomet r i c  
s t a t i s t i c s  d e s c r i b i n g  t h e  human body i n  
a  s e a t e d  p o s i t i o n  a r e  p r e s e n t e d .  The 
s t a t i s t i c s  a r e  analysed i n  accordance 
w i t h  t h e  Eight -Size  Height-Weight s i z i n g  
sys tem.  

05MCFA-RA53 
McFarland, R .  A . ,  e t  a l .  
HUMAN BODY SIZE AND CAPABILITIES I N  THE 

DESIGN AND OPERATION OF VEHICULAR 
EQUIPMENT 

Harvard School of Pub l i c  Hea l th ,  Boston,  
Massachuset t s  

1953 

The purpose of t h i s  manual is t o  enab le  
medica l  and e n g i n e e r i n g  o f f i c e r s  i n  t h e  



Armed Forces  and c i v i l i a n  manufac tu re r s  t r i ' b u t o r y  c a u s e s  i n  a c c i d e n t s .  An ex ten -  
t o  gu ide  and e v a l u a t e  t h e  d e s i g n  of l a n d  s i v e  review of t h e s e  and o t h e r  s t u d i e s  of 
v e h i c l e s  wi th  r e s p e c t  t o  how t h e  opera-  human f a c t o r s  i n  highway s a f e t y ,  which has  
t o r ' s  body s iz t?  a.nd nlovements a f f e c t  h i s  r e c e n t l y  been completed a s  a  p a r t  of t h i s  
e f f i c i e n c y ,  s a f e t y ,  and h e a l t h ,  Design- p r o j e c t ,  is g iven  h e r e .  
e u s  s f  v e h i c l e s  [:if a i l  t y p e s ,  incl.udi.ng , 
t r u c k s ,  t r a c t o r s ,  c r a n e s ,  t a n k s ,  e t c . ,  OSMCFA-RAG0 
i n  i n d u s t r y  as  we1.l as .in t h e  imili.tstry McFarland, R .  A , ,  and S t o u d t ,  H. W .  
s e r v i c t : ~  shou ld  f i n d  t h i s  d a t a  u s e f u l .  NUhIAN BODY SIZE AND PASSENGER VE:HICLE 

DESIGN 
05MCFA.-RA54 S o c i e t y  of Automotive Eng inee r s ,  I ~ c . ,  

McFarland, R .  A ,  New York, New York 
HIfiTAN-ENGINEERING BSIJECTS OF SAFETY' Rept .  No. AP 142A (1960) 
Mechanical  Engineeri .ng 
Vul. 76 (1954) T h i s  s t u d y  d e a l s  w i t h  t h e  d e r i v a t i o n  of 

Pp. 400-410 
s e a t  and workspace d imensions  of passenger  
c a r s  from a n t h r o p o l o g i c a l  d a t a  d l e sc r ip t ive  

Eng inee r ing  and b i o l o g i c a l  s c i e n c e s  a r e  of t h e  g e n e r a l  d r i v i n g  p u b l i c .  The 5 t h ,  
be ing  i n t e g r a t e d  i n  t h e  f i e l d  of s t u d y  50 th ,  and 95 th  p e r c e n t i l e s  of s t a t i c  body 
r e f e r r e d  t o  a s  'lhu.~nan e n g i n e e r i n g . "  A measurements of  passenger'mcar d r i v e r s  a r e  
pr imary  o b j e c t i v e  is t o  improve s a f e t y  i n t e r p o l a t e d  from s e l e c t e d  anthrbopometr ic  
by d e s i g n i n g  eqpipment i n  te rms of human s t u d i e s  on v a r i o u s  segments of t h e  Uni ted  
c a p a b i l i t i e s  and l imi t a t ions - to  d e s i g n  S t a t e s  p o p u l a t i o n .  The manner of u t i l i z -  
machines :from t h e  man outward.  Thus in -  i n g  such d a t a  i n  c a r  d e s i g n  i s  cliscussed 
s t r u m e n t s  and c o n t r o l s  may be cons ide red  i n  g e n e r a l  and s p e c i f i c a l l y  i n  r e g a r d  t o  
a s  e x t e n s i o n s  of h. is  nervous  sys tem and dimensions f o r  d r i v e r ' s  s e a t  and work- 
body appendages.  One of t h e  f i r s t  s t e p s  space .  A d d i t i o n a l  a s p e c t s  of s e a t  d e s i g n ,  
i n  i n s u r i n g  s a f e t y  on t h e  j o b  i s  t o  make such a s  s e a t  comfor t ,  a r e  mentioned.  
an a n a l y s i s  of  what i s  r e q u i r e d  of t h e  
i n d i v i d u a l  and t o  s t u d y  t h e  more c r i t i c a l  05MEAD-LC52 
f e a t u r e s  of each job .  Also ,  anthropome- Mead, Leonard C .  
t r i c  d a t a  shou ld  be :recorded and used by HANDBOOK OF HLJMAN ENGINEERING DATA- 
e n g i n e e r s  i n  t h e i r  d e s i g n s  and i n  a  dy- SECOND EDITION (REV1 SED) 
namic s e t t i n g .  I n s t i t u t e  f o r  Applied Exper imenta l  Psy- 

chology,  T u f t s  Co l l ege  
05MCFA-RA55 Under Con t rac t  f o r  t h e  S p e c i a l  I levices 

McFarland, R .  A , ,  and S t o u d t ,  H .  W. Center  
PHYSICAL VARIABLES INFLUENCING DRIVER 1952 

COMFQRT. ( I n  Harvard School of P u b l i c  AD 43 650 
H e a l t h ,  " ~ f E c i a n c ~  and Safe ty")  

March 1, 1955 
Up t o  t h e  p r e s e n t ,  we have been a b l e  t o  

05MCFA-RA56 keep up wi th  t e c h n o l o g i c a l  p r o g r e s s  by 
McFarland, R .  A .  e d u c a t i o n  and t r a i n i n g .  But we have now 
HUMAN FACTORS I N  HIGHWAY TRANSPORT SAFETY reached the point where the machine has 
SAE T r a n s a c t i o n s  dwarfed t h e  man, f o r  t h e  c h a r a c t e r i s t i c s  
Vol. 64 (1956) of t h e  indiv idual - the  human machine- 
Pp. 730-747 have n o t  changed i n  t h e  memory of man and 

w i l l  n o t  change f o r  c o u n t l e s s  g e n e r a t i o n s  
A broad r e s e a r c h  program i n  t h e  f i e l d  o f ,  t o  come, wh i l e  t h e  man-made eng ine  i s  
highway s a f e t y  h a s  been i n  p r o g r e s s  a t  capab le  of e v e r  i n c r e a s i n g  power, s cope ,  
t h e  Harvard School of P u b l i c  Hea l th  d u r i n g  and speed of o p e r a t i o n ,  Our malzhines 
t h e  p a s t  s i x  y e a r s .  S ince  1951 t h e  Corn- must be manned by t h e  average  human 
mis s ion  on Acc iden ta l  Trauma of t h e  Armed be ing ,  t h e i r  o p e r a t o r  must be governed 
Forces  Ep idemio log ica l  Board, Department by h i s  c a p a b i l i t i e s  under t h e  i n f l u e n c e  
of Defense has  sponsored  r e s e a r c h  on t h e  of mental stress, fatigue, and sudden 
human f a c t o r s  i n  v e h i c u l a r  a c c i d e n t s  a t  change: consequen t ly  t h e  averagle man's 
Harvard and a t  a  number' of o t h e r  un ive r -  c a p a b i l i t i e s  must be ana lyzed ,  measured 
s i t i e s  and r e s e a r c h  i n s t i t u t i o n s .  Thus and made a v a i l a b l e  t o  t h e  d e s i g n e r  and 
f a r  t h e  r e s e a r c h  program has  s t r e s s e d  b a s i c  e n g i n e e r  t o  make good our  p r o g r ~ e s s  from 
c a u s e s  i n  t h e  a r e a s  o f :  1. I d e n t i f y i n g  now on.  T h i s  book r e p r e s e n t s  on ly  t h e  
t r a i t s  of p e r s o n a l i t y  and behav io r  which beginning of wha t  is hoped to be a  con- 
l e a d  t o  r e p e a t e d  e r r o r s .  2.  D e f e c t s  i n  t h e  t i n u i n g  and e v e r  expanding compi l a t ion  
des ign  of equipnient (human e n g i n e e r i n g )  . of d a t a  which w i l l  p rov ide  t h e  p l a n n e r  
3 .  I n j u r i e s  and f a t a . l i t i e s  r e s u l t i n g  from and d e s i g n e r  w i t h  t h e  p robab le  charac-  
v e h i c u l a r  c r a s h e s ,  4 .  Mathematical  s t u d i e s  teristics of t h e  average  i n d i v i d u a l s  
of t h e  v a r i o u s  i n t e r - r e l a t i o n s h i p s  of Con- who will man t h e  machines of t h e  f u t u r e .  



(05MORR-CW47: s e e  07MORR-CW47) 05SCHI-R 4 1  
I, , S c h i l l i n g ,  R . ,  and Fuchs ,  H. 0 .  

O5NATI-SC60 MODERN PASSENGER CAR RIDE CHARACTERISTICS 
N a t i o n a l  S a f e t y  Counci l  J o u r n a l  of  Appl ied  Mechanics 

FINAL REPORT-SURVEY OF SEAT BELT USE Vol. 8 ,  No. 2  (June  1941) 
AMONG M(YT0R VEHICLE FLEET OPERATORS, ~ Pp. A49-A66 
WHO ARE NATIONAL SAFETY COUNCIL MEMBERS I (OS SCHO-BR64 : see 08SCHO-BR64) 

T r a f f i c  S a f e t y  Research  Review Supplement.  - - 

December 1960- 
P. 14-17 

a l s o  HOW WILL DRIVERS REACT TO FACTORY- INSTALLED - 
N a t i o n a l  S a f e t y  Counc i l ,  T r a f f i c  Opera- SEAT BELTS? STUDY CONDUCTED I N  WISCON- 

t i o n s  D i v i s i o n  SIN BY NEW YORK STATE YIELDS CLUES 

1960 T r a f f i c  S a f e t y  

7  P. 
Vol. 63 ,  No. 6  (1963) 
Pp. 11-12, 37 

(05NOBL-H 61: s e e  07NOBL-H 61)  a l s o  - 
O5POST-F 44 

P o s t l e t h w a i t e ,  F .  
HMAN SUSCEPTABILITY TO VIBRATION 

Road A b s t r a c t s  
Vol. 30 ,  No. 1 2  (1963) 
P.  288 

Eng inee r ing  
Vol. 157,  No. 4072 (January 28, 1944) 05SEAT-BIG1 

Pp. 61-63 SEAT BELT INSTALLATION AND USE POLL 

(05RADK-A056 : s e e  07RADK-A0561 
Highway T r a f f i c  
September 1961 
P. 17 

O5SANT-WR63 
S a n t s c h i ,  W .  R . ,  Dubois,  J . ,  and Omoto, C. 05SIED-RR62 
MOMENTS OF INERTIA AND CENTERS OF GRAVITY S i e d e l l ,  R .  R , ,  and Guadagnolic,  b f ,  J ,  

OF THE LIVING HUMAN BODY 
Behav io ra l  S c i e n c e s  L a b o r a t o r i e s ,  6570th  

METHOD OF PREDICTING CENTER OF GRAVITY 

Aerospace Medical  Research  Labora to ry ,  
AND MASS MOMENT OF INERTIA OF THE HLJMAN 

Wright -Pat terson Air Force Base,  Ohio 
BODY I N  ANY POSITION 

P a p e r ,  Twenty-Fi rs t  N a t i o n a l  Conference 
AMRL-TDR-63-36 (May 1963) o f  t h e  S o c i e t y  of Aeronau t i ca l  Weight 
AD 410 451 Eng inee r s ,  I n c o r p o r a t e d ,  S e a t t l e ,  Wash- 

A s t u d y  was conducted  t o  de t e rmine  t h e  i n g t o n  (May 14-17, 1962) 
moments of i n e r t i a  and c e n t e r s  of  g r a v i t y  Tech. Paper N O .  319 
of a  sample of 66 l i v i n g  male s u b j e c t s  The a c c u r a t e  p r e d i c t i o n  of mass moment of 
r e p r e s e n t a t i v e  of t h e  Air Force ~ o ~ u l a t i o n  i n e r t i a  of t h e  human be ing  h a s  cons ide rab le  
i n  s t a t u r e  and we igh t .  E igh t  body pos i -  i n f l u e n c e  on s m a l l  space  v e h i c l e s  and sys-  
t i o n s  were i n v e s t i g a t e d :  S t and ing ;  Stand- tems during preliminary design, Modern 
i n g ,  A r m s  Over Head; Spread Eagle ;  Sit t ing;  weight  accoun t ing  methods have been accom- 
S i t t i n g ,  Forearms Down; S i t t i n g ,  Thighs  p l i s h e d  by t h e  u s e  of an IBM machine f o r  
~ l e v a t e d ;  ~ e r c u r y  C0nf i g u r a t i o n ;  Re l axed  i n e r t i a l  computa t ions .  Body segmen ta t ion  
(Weigh t l e s s ) .  The procedure  was based p r o v i d e s  shapes  more s u i t e d  f o r  i n e r t i a l  
upon t h e  compound pendulum having a  the -  c a l c u l a t i o n s ,  t h e r e b y  producing b e t t e r  r e -  
o r e t i c a l  accu racy  of approximately -t2 s u l t s  and f l e x i b i l i t y  f o r  v a r i o u s  body 
+8 p e r  c e n t  depending upon posit ion-and - p o s i t i o n s .  T h e r e f o r e ,  s p e c i a l  cons ide ra -  
a x i s .  Or thogonal  a x e s ,  d e f i n e d  a s  t h e  t i o n  shou ld  be g iven  t o  body segment 
i n t e r s e c t i o n s  of t h e  s a g i t t a l ,  f r o n t a l ,  we igh t s  and mass d i s t r i b u t i o n s  a s  a  p r i -  
and t r a n s v e r s e  p l a n e s  th rough  t h e  s t a n d i n g  o b j e c t i v e  in future anthropology 
body, were d e s i g n a t e d  a s  X ,  Y ,  and Z .  A s t u d i e s  conce rn ing  dismemberment t e c h n i q u e s .  
s e t  of  50 an th ropomet r i c  d imensions  was 
taken on each s u b j e c t ,  a s  w e l l  a s  photo- 05SNYD-RG66 (06SNYD-RG66) 
g raphs  of each s u b j e c t  i n  each  p o s i t i o n .  Snyder ,  R icha rd  G . ,  Snow, Clyde C . ,  Crosby, 
R e s u l t s  of t h e  s t u d y  show t h a t  t h e  ave rage  M , D , ,  Hanson, Capt.  Peter, Fineg, M a j ,  
moment of i n e r t i a  v a r i e d  i n  t h i s  sample J e r r y ,  D.V.M., and P r i n e ,  L t .  Col .  James,  
from 11 l b .  i n  s e c . 2  abou t  t h e  Z a x i s  t o  D . V . M .  
152 l b .  i n  ~ e c . ~  about  t h e  X a x i s .  L inea r  IMPACT INJURY TO THE PREGNENT FEMALE AND 
r e g r e s s i o n  a n a l y s i s  of moments of i n e r t i a  FETUS I N  LAP BELT RESTRAINT. ( I n  1 0 t h  
v s .  s t a t u r e  and weight  y i e l d e d  c o r r e l a t i o n  Stapp Car Crash Conference) - 
c o e f f i c i e n t s  r a n g i n g  between 0 . 7 7  and 0 .98 .  November 1966 

Pp. 151-155 



Al-tlrough 1.t n a s  ]seer1 w e l l  es.tai3lisl.ic.d ,l;hat 
the '1u.p (seak) tcu.:l:l: offc?~:,i; c;c~ns:i,dc:.rrah^&RLe 
protocpl~::l.an agal.nli::t i:rt;jiar.y UP de:ll;ila . i . .ai  
craw81 env:lr~>u3rni?n::s, .tl.zar8e  ha.^ lofig been 
cont roeeu?sy  ousc!r -the :illLjl.~:ry/ p(l.tf+~~"i:":,.;~I .to 
t%ie pn.t?gnairt fi?sil:lle, T!.iI,% ql,ier'l;ion:~ :i.s o f  
impor:t~scc!, in eonsidi:?re:iai~::l~n i:r:E r.c~si:v4a.i.cr.l; 
and kic!;Lt: ]:;lx4ntei-;l;:i.ve c3rtmii:i.ri:>nnnt,~~xts; :Lo:r bo.t:,llz 
2 . .  I 1%. 1 I 1, 1 . I :Iid'jOB L o f  
' the i'i ni:i:l:lion p1;ognaml; women j,i3,tB year. i n  
"1: i2.e hid. I::el::l, S ~ L I ,  L Lhk:# d,;r?3"vt? J .  11y +Li,l, t , ~ c ~ ~ I l l  ooj 11 6.. 
w i t h  a. :l,:,x.l:g~~ n~mrlsl: .?~ "t.ravo:U.inf;{ by a':u:aj~:tc:r,- 
c . \ ' 7 1  . ,. , . . c1q e... 5r i 1 L\..Ll?+:~.I:Yi, kt: q::bt: .4,!1.t:.! :\l$ 4" 'i, 3. k Y4.t ?! !\, ! :f' 
, ?  9,:1:a,nsp~1:,1!*t $ ~ ~ . l . ' ~ ! 1 , i , x : z i .  '[hu;.; i a  ~,:;i.~,i<fia,$lo [popu- 
S a t i u r r  i ci .i fl',i/o:b~~:d, 

;and t r a n s i e n t  mo ' t ions .  A s  a n  example  o f  
\'BOW !;!,I(;? variazas tes t  p h a s e s  c a n  b e  p e r -  
:formed, a s u g g e s t e d  f i r s t  y e a r ' s  t e s t  
program i s  d e v e l o p e d  t o  o b t a i n  clata  on t h e  
sr .~hJect ive e v a l u a t i o n s  o f  s i n u s o i d a l .  a n d  
r.~~nn.s:i:luaoida~l, mot i .ons  i n  p i t c h  stnd r o l l .  

05TEA --CA33 
Tc< l ,  C .  A .  
CmYBLER RIDING QUALITY ACCELEROMETER 
SAE S r ~ u r n a l  
VO i . 32, No. 3 (March 1933)  
F~.J '24-"26 

U n i t e d  s t a t e s  P u b l i c  H e a l t h  S e r v i c e  
T h i s  coml-r,ined s"tindy by . the C.lv:i:L ilorornedi- 

AND HOURS OF SERVICE OF INTERSTATE ca.2. Xsns l.:I "tu tc ,  I!' ,, A .  A ,  , 165'7:l. s t  i\efgornedl ca:!. 
Reseaaxh. I,aba~ri3d;rs:~:g , Boll.oma11 A4.r Fo:w:ce TR116:K D R I  VW S 

F 3 w  e ~II,IS d .:; l : ~  I:? [ I  rl :I - 1 ~  ~?.r $3 1. L y 1:) f Ok; :i, 21.h t;t~n LI, 
U n i t e d  S t a t e s  P u b l i c  H e a l t h  S e r i ~ i c e ,  

Sc:brool, 0 2  JIIk?dicl.r~~.b, 1ae.a k7id:en C O Y I C B Y ~ I ~ ! ~  
Washington ,  D. C. 

w i t 1 1  t h e  i.:llnl.cs,:~ , ct:itiieri.iirc?nta1., ;;la:id xip- U n i t e d  S t a t e s  P u b l i c  H e a l t h  S e r v i c e  Bul- 

p: l led r~:ip:~t.ctfs. '!l'i:!strs u'l;:l.l.?izl.ny p ~ o g n a n t  l e t i n  No. 265 (1941) 
baboors g:ll:"ajrs:i.n dc:lguerbs) have k l e n  run1 on ( ~ ~ \ Y A c H - ~ A ~ ~ ~  see 07WACH-R,A59) .,,,".--",-..-,,*",,~,*"-,"""""~ -,,-.. - 
!;he Elo'!.3,urna..n A i r m  lcr:tec.ft Ra.se Da:'i!:;y E)e~:i;ler- 
a t o r ,  nrr8d c l  f.n:i-cu l B.::LBQ h.hs,k;~~r.ie;s li;xwc 
been  o%st~~:iiwc?ti :I.KI a 1 ~ , ~ t ~ ~ ~ o ~ f : i ~ ~ v c +  i~ct:ide~t;f in -  Q5WEIN-A.P38 

v o E ~ J n g  :I.~~:I;I:-! ' l ; ~ ? n ~ m  p~~+g?:ni.b.fl.-l: wcrmeii tkirorngh Weinbach,  A .  P. 
coo:pcr?n l;i.c.,)j~. 04 I:i~i? C z t l l .  !iflx.r:.n-i.ii aox% Okl sr.homa COYNTOUR MAPS, CENTER OF GRAVITY, MOMENT 

Bl.girway Pat'r'ol i'iii.~.!. LndJ.'~)idua,'l, oti:s't8~:'t.ibi.-.. 0% INERTIA AND SURFACE AREA OF' THE 

c 1 . a . n ~ .  'Tl~hi.'; papt!.l:* w:i, l l .  ok~L: l j .n~,  msdi-  IiUnlAN BODY 

c:s~l. ev.i.tl,?i~c.~:? fi.,:r' ic60nr:e:rlr w.rrd, nn'tc; t h e  .ex"- Human B i o l o g y  

perimen-L7i.l .X'lnl,i:i rz[;:s t o  ciste. Vol.  1 0 ,  No. 3 (1.938) 
P p ,  356-371 

(OSSTER-A 66: s e e  08BP.rES-A, 66) 

OJSTER-S 6 1  
S t e r n i c k ,  S o ,  Stimmel.,  lI). T., and  S a t t i n -  

g e r ,  I s  S ,  
NUMAN REACTION TO ilII1,ITARY VEXl%CEE R I D E  
Insti , . tu-l;e of  S c i e n c e  and  T e c h n o l o g y ,  The 

U n i v e r s i t y  o f  M i c h i g a n ,  Ann A r b o r ,  
Mich igan  

R e p o r t  No, 2889- 1'7-'.2" ( J a n u a r y  l96%) 
AD 250 099 

The c o n s t r u c t i o n  o f  volume c o n t o u r  maps 
o f  t h e  human body o f f e r s  a  means o f  foL- 
l o w i n g  t h e  r e l a t i v e  g r o w t h  o f  t h e  p a r t s  
o f  t h e  i n d i v i d u a l .  The c e n t e r  o f  g r a v i t y  
o r  i ts p a r t s  rnay b e  d e t e r m i n e d  a p p r o x i -  
m a t e l y  Prom t h e s e  maps.  The volume con- 
t o u r  maps a r e  o b t a i n e d  by  means o f  d i r e c t  
measurement  o r  by t h e  u s e  o f  two photo-  
g r a p h s ,  one a  f r o n t  v i e w ,  t h e  o t h e r  a  
s i d e  v iew.  A d e t a i l e d  a c c o u n t  i s  p r e -  
s e n t e d  o f  t h e  f o l l o w i n g  t a s k s :  volume 

The results of a n  investigation conducted maps photographs : 
a.t Run Labora-tnries (now I,lstitute """tour maps from d i r e c t  m e a s u r e m e n t s ;  
of S c i e n c e  and  Technology) ,  of The Univer -  of gravity from contour 
si.ty of  Michj.ga,w, i n to  the  e:Ffects of ride map; moment o f  i n e r t i a  f rom volume con- 

on b o t h  p a s s e n g e r s  and  creunnernbers o f  t o u r  map; s u r f a c e  a r e a  from p h o t o g r a p h s ;  

m i l i t a r y  g r o u n d  v e h i c l e s  a r e  d e s c r i b e d .  a.nd s u r f a c e  a r e a  from d i r e c t  m e a s u r e m e n t s .  

A g e n e r a l  a n a l y s i s  o f  t h e s e  e f f e c t s  i s  
g i v e n  a s  a  basis  f o r  d e f i n i n g  t h e  p r o b l e m s  (OSWPSN-A 64: s e e  OTWISN-A 64)  

a s s o c i a t e d  ~ v i t h  v e h i c l e  r i d e  and  o f  recom- 
mending an e x p e r i m e n t a l  p rogram -Lo o b t a i n  05W0011-WE54 
q u a n t i t a t i v e  i n f o r i n a t i o n  on t h e  e f f e c t \ s  Woodson, Wesley E. 
o f  r i d e  c o m f o r t  and  p e r f o r m a n c e ,  T e s t  II[U&!AN ENGINEERING GUIDE FOR EQUIPhlENT 
, t e c h n i q u e s  a n d  tes.t e q u i p m e n t  r e q u i r e m e n . t s  DESIGNERS 
f o r  c o m f o r t  t e s t s  u s i n g  t h e  Method of ~ d -  U n i v e r s i t y  of C a l i f o r n i a  P r e s s ,  B e r k e l e y ,  
j u s t m e n t  and  f o r  p e r f  ornlance t e s t s  rlsiiig C a l l  f o r n i a  
t r a c k i n g ,  d r i v i n g ,  v i s u a l  r e c o g n i t i o n ,  and  L954 
i n f o r m a t i o n  h a n d l i n g  t a s k s  a re  o u t l i n e d .  
These  t e s t s  a r e  based or1 t h e  u s e  o f  a  
v e h i c l e - m o t i o n  simul.a.tou. which  would sub-  
j e c t  human b e i n g s  t o  p r e s c r i b e d  s i n u s o i d a l  



O5WOLF-RAG1 (OBWOLF-R~61) 
Wolf! Rober t  A .  
THE EFFECTIVENESS AND USE OF SEAT BELTS 

I N  THE UNITED STATES 
NSC T r a n s a c t i o n s  
Vol. 24 (1961) 
Pp. 28-36 

06ABDO- IF65 

ABDOMINAL INJURIES FROM AUTO BELTS CITED 
Medical  Tr ibune 
December 15 ,  1965 
P.  26 

06ACIR-FS62 (07ACIR-FS62) 
ACIR F l i g h t  S a f e t y  Foundat ion  
MILITARY TROOP SEAT DESIGN CRITERIA: RE- 

PORT OF CRASH INJURY EVALUATION 
A C I R ,  F l i g h t  S a f e t y  Foundat ion ,  I n c . ,  

Phoenix ,  Ar izona  
Rep t .  No. AvCIR 62-9 (November 1962) 

O6ALDM-B 62 
Aldman, B e r t i l  
BIOLOGICAL TOLERANCE IN DECELERATION CAR 

SAFETY BELTS 
I n t e r n a t i o n a l  Road S a f e t y  Congress ,  Theme 

5 ;  S p e c i a l  R e p o r t s ,  e t c .  
1962 

In  ha rd - top  v e h i c l e s  i nvo lved  i n  a c c i d e n t s ,  
1 5  of 20 d e a t h s  would p robab ly  have been 
p reven ted  i f  t h e  v i c t i m  had been wear ing  
a  s e a t  b e l t ,  a l t h o u g h  i n  two c a s e s  he was 
t o o  drunk t o  have used one .  I n  12 of t h e  
d e a t h s ,  t h e  v i c t i m  was thrown from t h e  
cab ,  w i t h  o r  w i thou t  r o l l o v e r .  F ron t  
s e a t  pas senge r s  i n  ambulances appear  t o  
be e s p e c i a l l y  a t  r i s k  when n o t  p rov ided  
w i t h  s e a t  b e l t s .  

Seven d e a t h s ,  o r  one o u t  of 1 0 ,  occu r red  
i n  f a l l s  from f i r e  and c r a s h  t r u c k s  when 
t h e  v e h i c l e  was mere ly  making a  t u r n .  I n  
two of t h e s e ,  t h e  man s l i d  o f f  a  s e a t .  
I n  t h e s e  two c a s e s ,  s e a t  b e l t s  would c e r -  
t a i n l y  have p reven ted  t h e  a c c i d e n t s  had 
t h e y  been worn. Qu ick - re l ease  b e l t s  f o r  
s t a n d e e s  shou ld  a l s o  be c o n s i d e r e d  f o r  
t h i s  t ype  of v e h i c l e .  

I f  s e a t  b e l t s  a r e  used i n  ha rd - top  vehi -  
c l e s ,  p o t e n t i a l  monetary s a v i n g s  on 
d e a t h s  a l o n e  amount t o  $470,000 i n  t h r e e  
y e a r s .  In a d d i t i o n ,  many s e r i o u s  and 
c o s t l y  i n j u r i e s  would be p r e v e n t e d .  

Weighing t h e  c o s t  of p r e v e n t i v e  measures  
a g a i n s t  t h e i r  s a v i n g s ,  bo th  i n  d e a t h s  
and i n  t h e  f a r  more f r e q u e n t  n o n f a t a l  
bu t  c o s t l y  i n j u r i e s ,  r e q u i r e s  more de- 
t a i l e d  r e p o r t i n g  of t h e  c a u s e s  of trauma 
i n  s e r i o u s  and f a t a l  v e h i c u l a r  a c c i d e n t s .  

OT A B a r e c k i ,  C .  J .  
1 P a  AUTO-CRASH SAFETY RESEARCH 

American S e a t i n g  Company, Grand Rapids ,  
(O6ALDM-B 62: s e e  OlALDhI-B 62) Michigan 

1957 

OGBAB I-RW56 In  a n a l y z i n g  t h e  p r e v e n t i o n  of i n j u r y  t o  
Babione ,  R .  W .  an automobi le  occupant  d u r i n g  c r a s h  de- 
ACCIDENTAL DEATHS IN MILITARY VEHICLES. c e l e r a t i o n ,  i t  seems l o g i c a l  t h a t  t h e  

In  R e l a t i o n  t o  t h e  Use of Sea t  B e l t s .  answer shou ld  be based on n a t u r a l  p h y s i c a l  
United S t a t e s  Armed Forces  Medical  J o u r n a l  Laws p e r t a i n i n g  t o  motion and ene rgy .  
Vol. 8 ,  No. 10 (October 1956) The o c c u p a n t ' s  motion must be suspended 
Pp. 1500-1505 u n t i l  t h e  ene rgy  of t h e  impact  i s  d i s s i -  

Deaths of Navy and Marine Corps p e r s o n n e l  p a t e d  o r  abso rbed .  The d e v i c e  developed 

i n  government-owned ground v e h i c l e s  a r e  by t h e  American S e a t i n g  Company, a s  de- 

ana lyzed  f o r  a  t h r e e - y e a r  p e r i o d .  More s c r i b e d ,  i s  based on t h i s  l o g i c .  The adap- 

than  h a l f  of  these  ( 4 1  out of 72) occurred t a t i o n  of t h i s  i n e r t i a - l o c k i n g  body- 

i n  open-top m i l i t a r y - t y p e  v e h i c l e s ,  a  r e s t r a i n e r  w i l l  n o t  r e q u i r e  any modif ica-  

higher proportion than would be expected t i o n  i n  automobi le  d e s i g n .  Although t h e  
c o s t  of  t h i s  d e v i c e  w i l l  be h i g h e r  i n  com- d u r i n g  peace t ime .  P r o v i s i o n  of  s e a t  b e l t s  
parison with the  lap belt alone,  the bene- i n  open-top v e h i c l e s  would p robab ly  n o t  

Rave reduced bu t  would more l i k e l y  have f i t  i n  human l i f e  and w e l f a r e  shou ld  be 

i n c r e a s e d  t h e s e  f a t a l i t i e s .  I n  o n l v  f i v e  any investment '  
d e a t h s  d i d  t h i s  t y p e  of v e h i c l e  r e m i i n  
u p r i g h t  when invo lved  i n  an  a c c i d e n t ,  
whereas i n  33 i t  r o l l e d  o v e r .  By compari- 
s o n ,  10 p e r s o n s  who escaped d e a t h  i n  r o l l -  
ove r  a c c i d e n t s  by being thrown o u t  would 
p robab ly  have been k i l l e d  i f  t h e y  had been 
kep t  i n  by s e a t  b e l t s .  

06BENS-0043 
Benson, 0 .  0 .  
CRASH INJURIES 
Aero Medical  Labora to ry ,  Wright F i e l d ,  

Dayton, Ohio 
Janua ry  13 ,  1943 

The Aero Medical  Labora tory  of t h e  Engi- 
n e e r i n g  D i v i s i o n ,  M a t e r i e l  Cen te r ,  i s  in -  



t e r e s t cx l  l.n gcr,.l:hci.r.l.ng; i.r~Porrna,"tl.on on <:rash 
i, l l j  Llr :i, 62 8 :I. n <;1,r <:!.c>Y ,$, !l?l,t 21. F>x*c>f;r dc:! a 3" 1,. j.2 f; 
YvI~II. ;)~~il-!.iri~:n i:j,~i~) ~ I ~ ; ~ . B U I - ~ Y : <  may hle devalopad . 
I n  tr.rda~: obl:~t l . i .3  .k;t.~:hs i.~1:P~~~11ltit:im th.13 
fJE.~i.e!f (:):f t h i ?  :l.rtl~i~,~:r~,t,cr.r:y a13n.i; q~:ies'tJ.on,., 
n a i y o s  t o  :Fl.l.ght !$uri;;eons. The q.li.estlon,- 
naircs  de?n:!..lt.i~g ~i,vi.B;ii, i:raalz 112;jb~1G~,iils awra:i t h e  
:reti~,rrrc$vl ar.ne'iwcnr,s n:m? .ina:Lvded in .tlri..i4 pula- 
l.icn.I;1 ort ,, 

J ,  Aviat ion  Med. 
Val. 5,  No. 5 (1946) 
Pp 407-412 

'The e f f e c t s  of  impact  upon human s u b j e c t s  
on , the impact  d e c e l e r a t o r  were s t u d i e d  by 
h i g h  speed cinematography.  The motion 
pii . : tures were t aken  a t  a  r a t e  of 3 ,000  
friisies a second.  I n . t e r p r e t a t i o n  of t h e s e  
ii!.:#.nm ha.6 shown t h a t  t h e  ,p i . lo t  's i  conven- 
t:i.r.ana'll. shoul.der s t r a p s  e l o n g a t e  under i m -  
pa.crt :I  csad siniultaneo.usly wi th  t h e  sho r t en -  
i.rng of  t h e  long a x i s  of t h e  body. T h i s  
ea.r:lser:: t h e  s t r a p s  t o  s l i d e  over  t h e  s k i n  
d u r i n g  the  o n s e t  of impa.ct. The widening 
of thr! t r a n s v e r s e  a x i s  of t h e  body has  
been observed d u r i n g  impact .  The compression 
ci f  the! bods. under a maximal i r n ~ a . c t  l oad  of 

Repor t s  data r e p ~ e s e n t i l l g  some feat, 'urea 
3 ,  SO0 l .bs.- is e s t i m a t e d  t o  be %. 5 c e n t i -  

4 With t h e  s e a t  f r e e  t o  r o t a t e ,  of i4,rm:y c>:i:pe'r:i.i?.r~uc"e, a s  :s user of :Ij.gh,l; 
fiwt?d wlx~g a.irc:ra:fl; and of h e l i c o p t e r ' s ,  

r8.yi.d a c c e l e r a t i o n s  of -the head and neck 
!lave lieen ob-tained and a temporary a l t e r a -  w i t h  respc!r:t ,l;o i:rir.si~ i s 1 j u r l . e ~  and p:rodec- 

t i v e  eq.u"i.ymerr.i;, Eecause of t h e  p e r f  c>r'~nance 
t i r m  o f  t h e  f a c i a l  contour  has  been observed 

cl.ra:rar:Q,,erl.,.;tlcs~ o:t Asmy ad.rcr,-tf 1; su.ch a s  
d.~rr:i.n&:. impact .  Various forms of weave 
1;ransmissions i n  t h e  s k i n  and unde r ly ing  

re l i~ t i . f ia ' l .y  :i.uw spr.jed, m c ~ s t  ac?ciclen.ts, ap- tissues have been observed d u r i n g  impact .  
proxi.m;xte8.y B'T?", %:re theoretsi.r:al.ly sur 'viv- 
ablc!. Il~wever, f;4.r l e s s  aec i i l en t s  a r e  ac- 
t u x ' l l y  sn,r:"ir.3i:vcxi . 'B"h.e d.esel.op~rent and in,-  O6ERAU-EW9l 

Erannt i te in ,  P. W. eorporlrt.l.on of cras';h,worthines@; eharac:ter- 
i s t i c s  a.nrB j.mprovr-?d peri.*onal pro,tec'Live MEDICAL ASPECTS OF AUTOMOTIVE CRASH INJURY 

equi,piinc:nl., thclre to!;l.e, i:t: of crucj.a.1 impor- 
RESXARCH 

tanlie i f  t h e  tl.isc:rspancy hetween slxrvivab1.e 
S.A.M.A. 

and :gu.rv:i.ved, nt:c'.idtsr~te :i.s Lo be e l i m i n a t e d .  
Vol.. 1,63, No. 3 (1957) 
Pa. 250-255 

Some s- t ;a ' t i . s t iea l  Fi.n.dj.ngs a r e  g iven  which 
i , l l u s t r n t e  t h e  e%. fec t iveness  of i t ems  of 06BRAU-P'W92 
persont t l  proteetiva?. equipment.  I n j u r y  Brauns te in ,  P. W . ,  Moore, J .  O., and 
pa'tterr'is axe gl..ve;,ir .ivj:Lh r e s p e c t  t o  : in jury  l a d e ,  P. A .  
s e v e r i t y ,  t y p e ,  andl Yoeation;  and a coin- PRELSYIINARY FINDINGS OF THE EFFElCT OF 
pa r i son  between .I.ix:ecl wing and rotar-y wing AUTCMOTIVE SAFETY DESIGN ON I N J U R Y  
i n j u r y  p a t t e r n s  rrevea1.s no s t r i k i n g  c t i f f e r -  PATTERNS 
e n c e s ,  excep t  I.hr~'i; i n j u r i e s  i ncu r re t i  i n  Surgery ,  Gynecology and O b s t e t r i c s  
he l i co r r t e r  accj.deul%s appear  t o  have been Vol. 105,  No. 3 (September 1957) 
ssme.wh:~it mom wRc:?xz r.lsed :in 1;h.e p u s i  t i o n  of Pp. 257-262 
a s e a t  t ype  parar:l~u.te, Seve ra l  thousand c a s e s  of i n ju ry -p roduc ing  
The d:rauna.'tic e f f e c t  of pos t - c ra sh  f i r e  upon automobi le  a c c i d e n t s  have been s t u d i e d .  
mor t a l i . t g  is  i l . l u s t r x t e d  s t a t i s t i c a l l y .  The i n c i d e n c e  of m u l t i p l e  i n j u r i e s  a s  w e l l  
Al.thougli on ly  5 . 7 %  of a9.L major acc:idents, a s  m u l t i p l e  body a r e a s  i n j u r e d  is  s t r i k i n g .  
both  f i x e d  and r o t a r y  wing,  were compli- S p e c i f i c  o b j e c t s  t h a t  cause  i n j u r i e s  f o l -  
c a t e d  b:y p o s t - c r a r ~ i ~  f i r e ,  t h i s  r e l . a t i v e l y  10wi.ng c r a s h  impact  a r e  d i s c u s s e d  and 
sma l l  p e r c e n t  of ncci t lents  accountetl  f o r  t h e i r  r e l a t i v e  importance i s  l i s t e d .  Recent 
49.6% o:f a l l  f s . t a 1 . i t i . e ~ ~  p o i n t i n g  ou t  .the s a f e t y  des ign  e n g i n e e r i n g  i n  i t s  r e l a t i v e  
se.rissufs need f o r  c r a s h ' - r e s i s t a n t  f u e l  i n fancy  a p p a r e n t l y  has  dec reased  f requency 
sys tems.  and s e v e r i t y  of i n j u r y  a s  de termined by 

06BIER-HH46 
Biernaau, B. R .  and Larsen ,  V. R .  
REAC'I'IONS OF THE HUMAN TO IMPACT FORCES 

REVEALED BY HIGH SPEED MOTION PICTURE 
Naval IMedacal Research  I n s t i t u t e ,  Bethesda ,  

Mary hand 
Rept .  Vo. 5 (25 A p r i l  1946) 
Researa:h I ' ro jec t  X-630 

t h e  prlel iminary comparison wi th  r e p r e s e n t a -  
t i v e  clontrol  d a t a .  

S e a t  b l s l t s ,  a s  s t u d i e d  i n  162 c a s e s  of 
automobi le  a c c i d e n t s ,  seem t o  l e s s e n  dra-  
m a t i c a l l y  t h e  s e v e r i t y  and f requency of 
i n j i ~ r i r ? ~ .  I t  i s  b e l i e v e d  t h a t  t h e s e  f o r -  
ward s t e p s  i n  s a f e t y  des ign  have been con- 
c r e t e  In t h e i r  accomplishments.  Th i s  t ype  
of e n g i n e e r i n g  s o l u t i o n  is  based on medica l  



f i n d i n g s  and when l i n k e d  wi th  p u b l i c  ac- ' 
c r u c i a l  i n j u r i e s  l a r g e l y  s tem from f l a i l i n g  

c e p t a n c e  of t h e  i n h e r e n t  v a l u e  of such  pro- of t h e  body a g a i n s t  i n ju ry -p roduc ing  s t r u c -  
t e c t i o n  may w e l l  l e s s e n  t h e  t o l l  on t h e  Lures  w i t h i n  t h e  o c c u p a n t ' s  envi ronment .  
l i v e s  and we l l -be ing  of more t h a n  150 m i l -  B e l t  r e s t r a i n t  is t h u s  s e e n  t o  p l a y  o n l y  a  
l i o n  peop le  who u s e  t h e  automobi le  a s  t h e  -modera te  r o l e  i n  r e d u c i n g  i n j u r y  s e v e r i t y .  
common denominator of  t r a n s p o r t .  (Author)  The need f o r  a d d i t i o n a l  s a f e t y  measures 

i s  emphasized.  (Author)  
06BRAU-PW93 

B r a u n s t e i n ,  Pau l  W . ,  and Moore, John 0 .  ,06CRAS-IR47 
THE FALLACY OF THE TERM "WHIPLASH INJLJRY" Crash I n j u r y  Resea rch  
American J o u r n a l  o f  Surgery  THE RARE OCCURRENCE OF INTERNAL ABDOMINAL 
Vol. 97 ( A p r i l  1959) INJURY FROM SAFETY BELTS OR OTHER 
Pp. 522-529 CAUSES I N  SERIOUS AIRCRAFT ACCIDENTS 

Crash I n j u r y  Resea rch ,  Phoenix ,  Arizona 
06CAMP-HE64 October  1947 

Campbell, H .  E. 
THE AUTOMOBILE SEAT BELT AND ABDOMINAL O6DEHA-H 48 

I N J U R Y  DeHaven, H. 
Su rge ry ,  Gynecology, and O b s t e t r i c s  CAN THE HUMAN BODY TOLERATE VIOLENT 
Vol.  119 (1964) CRASHES? 
Pp.  591-592 Research  Reviews 

15 May 1948 
06CART-RL59 Pp. 18-25 

C a r t e r ,  R .  L. 
HUMAN TOLERANCE TO AUTOMATIC POSITIONING 

AND RESTRAINT SYSTEMS FOR SUPERSONIC 
ESCAPE 

North American A v i a t i o n ,  Inc .  
Rept .  No. NA5H-220 (22 A p r i l  1959) 

06COCK-WM63 
Cocke, William M .  and Meyer, Kenneth 
SPLENIC RUPTURE DUE TO IMPROPER PLACEMENT 

OF AUTOMOBILE SAFETY BELT 
The J o u r n a l  of t h e  American Medical Asso- 

c i a t i o n  
February  23,  1963 
P. 167 

O6CORN-GAG1 
Cornell-Guggenheim Avia t ion  S a f e t y  Center  
RELATIONSHIP BETWEEN IhlPACT VARIABLES AND 

INJURIES SUSTAINED IN LIGHTPLANE ACCI- 
DENTS 

Cornell-Guggenheim Avia t ion  S a f e t y  C e n t e r ,  
New York 

AVCIR 61-5 (August 1961) 

In  o r d e r  t o  de t e rmine  t h e  b a s i c  dange r s  
of c r a s h  f o r c e ,  and t h e  r e l a t i o n s h i p  be- 
tween s t r u c t u r e  and f o r c e  t h a t  c a u s e s  o r  
s p a r e s  s e r i o u s  o r  f a t a l  i n j u r i e s  i n  sur-  
v i v a b l e  a i r c r a f t  a c c i d e n t s ,  a  r e s e a r c h  
p r o j e c t  was unde r t aken  i n  1942 by t h e  
C o r n e l l  Committee on A i r  S a f e t y  Resea rch .  
In  a d d i t i o n  t o  s t u d y i n g  t y p i c a l  c a u s e s  of 
i n j u r y  i n  s u r v i v a b l e  a c c i d e n t s ,  t h e  Pro- 
j e c t  has  made e s t i m a t e s  of t h e  f o r c e  of 
d e c e l e r a t i o n  which i s  t r a n s m i t t e d  t o  t h e  
occupan t s  of s h i p s  by t h e  s a f e t y  b e l t  and 
shou lde r  h a r n e s s ,  and t h e  magnitude of 
f o r c e  t h a t  can  be t o l e r a t e d  by t h e  human 
body. I t  was found t h a t  one of t h e  s u r e s t  
c a u s e s  o f  dangerous  c r a s h - i n j u r y  i s  t h e  
f a i l u r e  of su r round ing  c a b i n  s t r u c t u r e .  
The human body can t o l e r a t e  s e v e r e  c r a s h  
l o a d s  and many c r a s h  f a t a l i t i e s  i n  s u r v i v -  
a b l e  a c c i d e n t s  r e s u l t  s o l e l y  from a  c o l -  
l a p s e  of s t r u c t u r e .  However, most a i r c r a f t  
have been des igned  s o l e l y  w i t h  t h e  thought  
of i n c r e a s i n g  s a f e t y  i n  f l i g h t s .  

O6DEHA-H 52 
DeHaven, H .  

Impact c o n d i t i o n s  a r e  r e l a t e d  t o  i n j u r i e s  CRASH STUDYCANREDUCE CHANGESOF INJURY 

s u s t a i n e d  by 248 occupan t s  i nvo lved  i n  P u b l i c  S a f e t y  

l i g h t p l a n e  c r a s h e s .  June 1952 PD. 8-9. 28-29 
S e a t  tie-down and b e l t  r e s t r a i n t  were 
c o n s i d e r e d  e f f e c t i v e  and s t r u c t u r a l  co l -  
l a p s e  was g e n e r a l l y  n o t  e x t e n s i v e ,  y e t  
one of eve ry  f o u r  occupan t s  was k i l l e d .  
I n j u r y  s e v e r i t y ,  f a t a l i t y  r a t e ,  and i n c i -  
dence of i n j u r y  t o  a l l  a r e a s  of t h e  body-- 
excep t  t h e  lower t o r s o  and thorac ic- lumbar  
spine--were d i r e c t l y  r e l a t e d  t o  impact 
v e l o c i t y  and t o  a n g l e  of impact  b u t  i n -  
v e r s e l y  r e l a t e d  t o  s t o p p i n g  d i s t a n c e .  Lum- 

b a r  and t h o r a c i c  s p i n e  i n j u r i e s  occured  
more f r e q u e n t l y  i n  low a n g l e ,  long dece l -  
e r a t i o n  c r a s h e s .  I t  was concluded t h a t  

In o r d e r  t o  p r o v i d e  a  program f o r  t h e  pre-  
v e n t i o n  of t r a f f i c  a c c i d e n t s ,  t h e  c a u s e s  
of a c c i d e n t s  must be c o l l e c t e d  and s t u d i e d .  
Fur thermore ,  u s a b l e  d a t a  must be developed 
on t h e  c a u s e s  of i n j u r i e s  i n  a c c i d e n t s  i f  
s a f e t y  e n g i n e e r s  a r e  t o  i n c l u d e  f e a t u r e s  
i n  motor c a r s  which w i l l  r educe  t h e  chances  
of i n j u r i e s  i n  c r a s h e s .  The f i r s t  p r i n c i p l e  
fo l lowed by s a f e t y  packaging e n g i n e e r s  i n  
d e s i g n i n g  au tomobi l e s  and a i r p l a n e s  i s  
t h a t  t h e  package s h o u l d  n o t  open up and 
s p i l l  i t s  c o n t e n t s  and shou ld  n o t  c o l l a p s e  
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n e c e s s a r y  t o  c a u s e  f r a c t u r e  i n  t h e  f r e s h  06FREE-HE62 
s t a t e .  Two expe r imen t s  on t h e  i n t a c t  hu- Freeman, Howard E . ,  Boyce, W i l l i a m  C . ,  
man ( cadave r )  w i t h  s a f e t y  h a r n e s s  a d j u s t e d  and G e l l ,  c.  T, 
i n  t h e  a x i l l a r y  r e g i o n  were s u b j e c t e d  INVESTIGATION OF A PERSONNEL RESTRAINT 
t o  s t r e s s e s  of 5400 pounds i n  one t e s t  SYSTEM FOR ADVANCE MANNED FLIGHT 
and 4000 pounds i n  t h e  second t e s t  w i t h  VEHICLES 
a  p e r i o d  of energy a b s o r p t i o n  e q u a l  t o  Chance Vought Corpora t i o n ,  D a l l a s ,  Texas 
abou t  0.100 second .  The n a t u r e  of t h e  December 1962 
f r a c t u r e  of t h e  p r o c e s s e s  of t h e  s c a p u l a  AF 33  600 41418 
and n a t u r e  of t h e  t e a r  of  t h e  c a p s u l e  6570 AMRL TDR62 128 
showed s t r i k i n g l y  s i m i l a r  r e s u l t s  i n  bo th  AD 296 896 
t h e  i s o l a t e d  and i n t a c t  s t a t e .  S i n c e ,  Design of p e r s o n n e l  r e s t r a i n t  sys t ems  f o r  however, t h e  auxiliary r e g i o n  a p p e a r s  s o  advanced manned f l i gh t  vehicles, Human 
dange rous ly  v u l n e r a b l e  t o  f o r c e s  o f  ap- t o l e r a n c e  t o  a c c e l e r a t i o n  and s t r u c t u r a l  p rox ima te ly  2000 pounds,  t h i s  r e g i o n  a l o n e  analysis of the  human body, 
i s  n o t  s u i t a b l e  f o r  t h e  l o c a t i o n  of i n -  
d u s t r i a l  s a f e t y  b e l t s .  

O6FISH-P 91 
F i s h e r ,  P. 
AUTOMOBILE INJURIES, A NATIONAL EPIDEMIC 
Arch ives  of Environmental  Hea l th  
Vol. 9 ,  No. 6  (December 1964) 
Pp. 798-805 

a l s o  - 
Uni ted  S t a t e s  Navy Medical  News L e t t e r  
Vol. 45,  No. 3  (February  12 ,  1965) 
Pp. 13-18 

A comprehensive r ev iew of t h e  p r e s e n t  
s t a t u s  of knowledge of f a c t o r s  r e l a t i n g  
t o  automobi le  i n j u r i e s  is p r e s e n t e d .  
The g e n e r a l  d i s r e g a r d  of proved s a f e t y  
measures  is emphasized.  Sugges t ions  f o r  
s i g n i f i c a n t l y  l e s s e n i n g  t h e  i n c i d e n c e  
and degree  of i n j u r y  and f r equency  of 
f a t a l i t y  a r e  p r e s e n t e d .  Most prominent 
among t h e s e  i s  r e s t r a i n t - - t h e  s e a t  b e l t .  
Almost a s  impor t an t ,  b u t  much l e s s  e a s i l y  
ach ieved  i n  view of p a s t  f a i l u r e s ,  i s  
t h e  need f o r  b e t t e r  automobi le  d e s i g n ,  
i n s i d e  and o u t .  

Ganslen ,  Richard  V. 
HLWAN TOLERANCE TO AUTOMATIC RESTRAINT 

HARNESS ACTIVATOR FORCES. ( I n  9 t h  Stapp - 
Car Crash Conference)  

1966 
Pp, 13-18 

Onset  r a t e s  a t  t h e  buck le  i n  G/ sec . ,  o n s e t  
r a t e s  of t h e  s t r a p s ,  i n i t i a l  and r e s i d u a l  
lock- in  t e n s i o n  i n  t h e  s t r a p s  a s  w e l l  a s  
s t r a p  r e e l - i n  v e l o c i t y  were r e c o r d e d .  

I t  was demons t r a t ed ,  d u r i n g  s t a t i c  t e s t s ,  
t h a t  l ock - in  t e n s i o n  of t h e  sys tem f o r  
s u s t a i n e d  r e s t r a i n t  must be d e f i n e d  because  
of c i r c u l a t o r y  and r e s p i r a t o r y  e f f e c t s .  
P r e s s u r e  on ne rve  p l e x i  may occur  i n  t h e  
a u x i l l a r y  a r e a .  To le rance  t o  h igh r e e l - i n  
r a t e s ,  h igh  o n s e t  G ' s  i n  e x c e s s  of 1 x  l o 4  
G/second was demons t r a t ed .  

G t o l e r a n c e  l e v e l s  from impact d a t a  a r e  
d e f i n i t e l y  n o t  a p p l i c a b l e  t o  r e s t r a i n t  
h a r n e s s  sys tems wi thou t  c o n s i d e r a b l e  mod- 
i f i c a t i o n  when t h e  f o r c e  is  be ing  a p p l i e d  
i n  a  s p e c i f i c  a r e a .  

(06GARR- JW62 : s e e  08GARR- JW62) 

F i s h e r ,  P .  
CRITICAL INJURIES PRODUCED BY SEAT BELTS 

O 6 ~ ~ ~ ~ ; ~ ~ f  6 D ,  E ,  Pape r ,  American Assoc ia t ion  f o r  Automotive 
Medicine MECHANICAL FORCES - TABLE I .  ESTIMATED 

October 1964 TOLERANCES OF UNPROTECTED HUMAN BODY TO 
VARIOUS MECHANICAL FORCES. 

4 PP. J .  Av ia t ion  Med. 

OGFISH-P 93 
F i s h e r ,  P e t e r  
INJURY PRODUCED BY SEAT BELTS: REPORT OF 

2  CASES 
J o u r n a l  of  Occupa t iona l  Medicine 
May 1965 
Pp. 211-212 

O6FRAZ-RG61 
F r a z i e r ,  Rober t  G. 
HAZARDS TO HEALTH: EFFECTIVENESS OF SEAT 

BELTS I N  PREVENTING MOTOR-VEHICLE IN- 
JURIES 

New England J o u r n a l  of Medicine 
June 15 ,  1961 

Vol. 17 ,  No. 5 (October 1946) 
Pp. 426-430 

Avia t ion  p e r s o n n e l ,  e s p e c i a l l y  t h o s e  i n  
m i l i t a r y  s e r v i c e ,  a r e  s u b j e c t e d  t o  a  wide 
v a r i e t y  of mechanica l  f o r c e s  i n c l u d i n g  
changes i n  ambient  p r e s s u r e ,  a c c e l e r a t i o n ,  
wind b l a s t  and v i b r a t i o n  a s  well a s  t h e  
f o r c e s  a s s o c i a t e d  w i t h  p a r a c h u t e  e s c a p e ,  
c r a s h e s ,  e x p l o s i o n s  and m i s s i l e  c a s u a l t i e s .  
L i t t l e  is  known of t h e  a c t i o n s  of t h e s e  
f o r c e s  o r  of means of p r o t e c t i o n  a g a i n s t  
them. 

Even tua l ly  i t  shou ld  be p o s s i b l e  t o  accu- 
mula t e  a  background of i n f o r m a t i o n  s u f f i -  



c i e n t  t o  peull~i.t, gerleu.al.:u~a.t1,clnr;; and  .I,o a.nd Ma:i.ntaiiiabili.ty Conferenc~!,  3 r d ,  
a :L :[, O ' ~ I J  pet:; :i i 8C r:~: i:: 13, .i t:; .L i L ~ S ,  b, I i 1 . b ~  ~1ibtd.c2 y1.5~ N~ashingtac~n, 13, C:. , June "dB--Julg 1, I964 
.k .I; olerag.fl:ct?e a rrd~ ,r3ec.jr.u .i.~:c.!ncl?n I: w li;~.r 11FO't06:~- :$J~~ueedl. i  wgs) ,, 

t i o n ,  9oc:ie.l;y of Automotive Eng inee r s ,  Pnc., 
New York, New York .A .Y %atl .ng o,t o:.ma:li.e:~a.b t-l.cjs inrrs'c Y.11e ni;a.clf:! .to .. - . 

metliioti,s?o~: k.a.~.~d.~l.l.ngp.ri~blsinz:~i w.bli:::Iimr:i~::i?.: la3''' 

be ,so:Y.ved., Pp. 387-400, 23 r e f s ,  
Dig @u-tt- 

A P.irs t sited, a;he perfornlarlce uY a si:n*.ut:- b,:lion of methods of ;achieving c rash -  
tvursY ana . i . yu i s  o : ~  tlrl:j klurmi ln  L,~~.~, i,nv.o:l ..il. c!s ~ c w t h i ~ i e ~ i s  i a  g e r ~ e r a l .  S p e c f f i c  conclu- 
a s tud@ 0 2  the gc!c~;imetrLca.l. s . ~ d  pk~;yb:i:i..~.:a.l. S ~ O ~ U R  & r e  drawn w i t h  r e g a r d  Lo t h e  des ign  

],;byout zind .l;h,e 4 ; J , e ~ ~ e , ~ ~ l n ~ f j i ~ , t j i , o ~ ,  (;,f f ;kri j  pl,rrla"i:i,c f o r  occupant m s t r a i n t  sys tems.  A 
IT. ., . m  I , # .  

itrr~porj.:iii?s o f  l,iril. .i;iariou:: ,par:i;:c; a.nd c:c:r,i?.- ,pl o,~. ~tinmed break" concept f o r  the  fuse-  

necl::i.one . l age  04  la.r?ge aircra,f.l; i.s p resen ted ,  and 
a.dd.l.::iux.na:W.. r e s e a r c h  jiihich i s  needed t o  

Socoad.l;g, a. vlh"~a. i ' i . l~c~n ;irra:i.;rsi:? ~<taou"\.ii ~'IYuvI~I-? I . n ~ r e a s e d  s~.~?v:Lval. i n  a c c i d e n t s  
y i  e:Lcl aon:;:idwn'r'kil.c:? in:Por'iu:rstii:.:~n of vi~,:L'i.i~!:i , l .w ~uggt!s'ded, :Y:t l .~  rl..nnr::EudecE ' tha t :  (1) 

Rosornan,ce2 imensoremc.nts I ,,k! ,risecW .to f i r i d  'the tiedown s t r e n g t h  af s e a t s  shou ld  be 

Ilat;u,ral. .e,rey.crei.inies7 dai,l,plng coef:eJ ,(:: ::ir!nLa, .iucrea.sed t o  a, value  approaching t h e  su r -  
e f f a e t i w e  aia!jsai:j i,irid s p r i r i g  ciorj;:i.t;'~,i'l@,,:; . vivab:lo I imi  t s  c:)f declera.1-iv'e f o r c e  f o r  

marl; ( 2 )  reseaxUch 4.n t h e  ::a.r~a of r e sponse  
0 I ? S f  : c :  :,i. 1.; !i!'l.il,~.ld pi:, wss~,~ g e r  s ys $ 4 2 ~ ~  .i:n .l,;ypi c a l  c r a s h  
be i ~ ( : ~ s r i i  lT):i.e b i , ~  .I.ciarn IZ [:,reat c18irn,%. o.%ir.ut,r i; f or , .. r,..E?Ei "? i s  nesdecl t o  a1.d t h e  des ign  and pro- 
ba.si.c:: pJ^~ys:i.t~'l.og:j~ ::!.id sililic of .l-ki3 p~.in.e't ... c:al <j ,~~c. j : i~l l  of 1ight;'ly~igh.l; s~zlts wl l j ,~h can 
ccsrraequonce:: . 8, t i ~ . b l e  CJ" '  ti~rxniin i:ts i.ai::ic~cs sus'i;al.n .the i.ndica'ted. I.sail l e v e l s ;  (3)  t h e  
liml.'ts ~r;,.f riit:ri.r.:n,r;:, 1;;:a.dni-: : ~ ~ l d  for I I W ~ ~ : ~ . O Y . I ~  I.ow:e.t:inw3. o f  gal.l.eys, coat  closetis, o r  
f orcca  j,i$ et%er^it:i i,l :I. ll'nl.' ~t:lgli.Li .:i$.i:ii o~:~r.i~l-:c:r~rred 1.a.y~ t o r i e s ,  ertgected orb programmed ." .. ~: i . " th .tl:16? dC?i::igl'l I>"!. i3:i.rl:l?:lf'L. alld, i:i:i' o"i.!lc!!x' ;usri:.[.age ?!break a r e a s ,  f t  appears f e a s i b l e ;  
m a . ~ ~ l . i i W ~ . ' ) !  " I ~ i ' ~ r C ' % ' ~ r l l . ' l g .  t : : : lO?%e fSill!lfl:r! itssik"1cii:3~,,~, arid (4) ay?plictlt:f.on o r  limj..1; des ign 
"ti, urc . ( o ~  I.arge deforlnzz.t:i.on. anialyeis)  , t o g e t h e r  

w i t h  the u.se of d.mc.tile member's, can be 
(06CR.AY-R1?63: bee I<JCfHAYr'-.,RE'(j3) ef fc!c i:?:r!e i n  achlthvl.rzg l i g k  t wei.gi?t, c rash-  

wo.r I,h y s t rvr : l~area .  
OGHALE- JLSL 

Haley,  Joseph I,. , Jr. and Avery, James P.  (OBHtlSB-AR62: s e e  07EIASB-MGB) 
F t  . El l s t i s ,  V i rg . i . n~a ,  Hraiy Traaspor ta ' t ion 

Res . Con~mand (06HASK-1,T57: s e e  088ASK-LT57) 
CRASH INJITR'P EVAIIUkiTIOW. PERSUMNEE RE- 

STRAI:N'1' SYSTElCIS STIJIIY: %YB-IA AM) UII,-I.B CJGHESS- JL56 
BELE, IIIOQUCIP 2; ITE I III:BF'TERS Hem, J. I,. 

Av ia t ion  Safe ty  .hgir:W2i.iJ"Lg arid Researcli, THJ; ApPnOXIMATlaSJ OF THE T.ESp0NS.E OF THE 
Phoe l~ ix ,  i.~ri2;nttii, BUWI'AN TORSQ TO LARGE RAPIDLY APPLIED 

Av gL'&fj2.-2'7, TRlI!':~i~~.-'TR-e3-81 (F,Iarch 1964) UPWARD BCCE1,ERATYONS BY THAT O:F AN 
AD 608 192 ELASTIC: llOD AND COMPARISON WITIIH EJECTION 
48 p .  r e . l a .  Y%::AT DATA 

Douglas A i r c r a f t  Company, E l  Segundo, 
The crew and passenger  r e s t r a i n t  systems I:121-ifwr-r1ia 
i n s t a . l l e d  iri  t h e  !JH-lA ancl UtI-IB a i r ~ r a f t  November :[95(j 
a r e  e,iraluated, and a p r a c t i c a l  method o f  
modifying t h e s e  systelns t o  provide  in-. 068URW-ES65 
c reased  protec.tioia i s  proposed.  The mod- Hurwit t ,  E l l i o t  S . ,  and S i l v e r ,  Car l  E. 
i f  i c a t i o n s  proposed i n d i c a t e  t he  f oPiuwing YEA~:-BELT HERNIA 
s t r e n g t h  iruprowemaearts : j l )  Cockpi.t---The Yok1:rnal of t h e  American Medical Assoc ia t ion  
c rew ' s  r e s t r a i n t  system is  inc reased  from Novelnber 15, 1965 
a 10 t o  12  G va lue  t o  a 20 t o  25 6 v a l u e ,  pp- 829-831 
(2) Troop compartnient----The t r o o p ' s  l a p  
b e l t  a-t tachments a r e  . increased from a 12 06KEm-JD64 
t o  IS G value  t o  a 22 t o  25 G va lue .  T h e  Kea.rney, J. de 
above s t r e n g t h  i n c r e a s e s  cun be  achieved L'ASPECT MEDil'CAL DES CEINTURES DE SECURITE 
wi th  :t weight incr'ezrse o.F 7 pounds pe r  Pngenieurs de 1 fAutomobile (S. I .  11) 
a i r c r a f t  and a c o s t  o:E app~.'oxiniately $70 V C , ~ "  37,  N O .  7 (JULY 1964) 
p e r  a i r c r a f t .  Pp. 371-8 

06HALE-.YL92 Medical a s p e c t s  of s e a t  b e l t s ;  review of 
HaZey, J .  I,. ,  J r .  r e s e a r c h  c a r r i e d  out  wi th  p a r t i c u l a r  r e f -  

SAFETY ENGINEERING FOR CRASH I N J U R Y  PRE- eronce  Lo exper imen ta t ion  by Crash I n j u r i e s  

VENTION,. ( i n  ,--- Annual, Aerospace 1te:l.ia.bJ.li.ty 



Research Board of Cornell University (~ew; ' Clinical Science 
York), Institute of Transportation and Vol. 17, No. 1 (February 1958) 
Traffic Engineering (Los Angeles), and P. 121 
Ford CO; types Of seat accic' The physiological effects of decelerations dent statistics from various countries I up to 16 g, with a maximal rate of change relative to use of seat belts; advantagee 
and disadvantages of seat belts. of 300 g/second, were studied in human 

1 subjects on a rocket-propelled trolley 

06KNOW-SR58 apparatus. Four types' of- restraining har- 
Knowles, W. R. 1 ness were compared, including a conven- 

tional Royal Force "Z" harness comprised CRASH 'IiASH INJURY RESEARCH of shoulder and lap straps, a four-point United 'States Army Aviation Digest 
Vol. 4, (1958) harness incorporating leg (crutch), lap, 
Pp. 12-15 and shoulder straps, and two three-point 

variations of the latter harness. Decel- 

OGKRAF-MA61 erations up to 12 g were found to produce 
Kraft, Merwyn A. no undue discomfort or bruising with any 

AVIATION CRASH INJURY RESEARCH-REVIEPJ harness tested, provided that the head 
OF THE FLIGHT SAFETY FOUNDATION IMPACT g;a;:ex;;o:z ;: ;:g~:u~:i~~oi~rf~: :zgion 

AND PIdNS' (In Natl' Of Sci: of the lap belt and shoulder straps oc- 
Impact AcceleratiE A Symposium curred, particularly in the absence of 
Held at Brooks AFB, Tex., November 27- 
29, 1961. crutch straps. Location of the feet in 

Flight Safety Foundation, Woods Hole, aircraft rudder pedals resulted in a no- 

Massachusetts ticeable reduction in lap belt load, al- 

See N63-1284407-16) though no reflex leg muscle action could 

Pp. 39-43 be distinguished until 100 milliseconds 
after the start of deceleration. Peak 

Flight Safety Foundation impact work en- intra-abdominal pressures of 200-450 mm. 
compasses: (1) On-the-scene investigation Hg were recorded during deceleration. 
of military and civilian, fixed-wing and Electrocardiograms were normal immediately 
rotary-wing accidents; (2) statistical following impact, and pulse rates returned 
analysis of data for the purpose of deter- to normal resting rates (from 100-140 
mining injury-causative factors; (3)  trend beats/minute during runs) within several 
analysis of accident rates, injury sever- minutes. It is concluded that the leg, 
ity rates, installation and utilization lap, and shoulder harness gives protection 
of safety equipment, and structural de- up to 17 g but that serious injury is 
sign features related to injuries; (4) likely above this level. It is suggested 
medical studies of the frequency and pat- that the safe limit of deceleration might 
tern of injuries; (5) specialized training be increased to 20 g with additional leg 
in the art and techniques of aircraft ac- restraint, and to 25 g with a jerkin har- 
cident investigation with emphasis on ness and arm, leg, and head restraints. 
crash injury and survival; (6) human fac- 
tor studies where information relative 06LIST-RD63 
to injuries and causative agents is cor- Lister, R. D., and Milsom, Barbara M. 
related and interpreted in a clinical CAR SEAT BELTkAN ANALYSIS OF THE INJUR- 
manner with emphasis on occupant restraint, IES SUSTAINED BY CAR OCCUPANTS 
occupant environment, protective equip- The Practitioner 
ment, and emergency evacuation; and (7) Vol. 191 (September 1963) 
the conduction of full-scale crash tests Pp. 332-340 
of aircraft and the dynamic testing of 
components. 06MCRO-JW65 

McRoberts, J. W. 
06LAMB-EH45 SEAT BELT INJURIES AND LEGAL ASPECTS. 

Lambert, E. H.,et al. Industrial Medicine and Surgery 
MAN'S ABILITY TO WITHSTAND TRANSVERSE November 1965 
ACCELERATION WHEN IN THE SITTING POSI- Pp. 866-869 
TION 

National Research Council, Washington, O6NAHU-AM65 
D. C. Nahum, Alan M. 

March 1945 FACIAL TRAUMA IN AUTOMOBILE COLLISIONS 
Transactions American Academy of Ophthal- 

O6LATH-F 58 mology and Otolaryngology 
Latham, F. May-June 1965 
LINEAR DECELERATION STUDIES AND HUMAN Pp. 396-404 
TOLERANCE 



OegDON-JB66 
QFDsnogPnxae, John B., J r . ,  and IEteniehe, 

M moil 
ABDO!d%NAL INJmIP9 RESULTING B%OM '%HE 

8TANl3AltD AWOMCPB I IoE bZW'1 BELT 
~ e d i c a l  S t o f f  N e w s l e t t e r ,  L i t t l e  Campany 

of Masy H o s p i t a l  
1966 
8 P. 

068Ml!iA- MI33 
Ommaya, A .  I, 
HEAD TNJmIE8: ASPECTS APJD PROBUUB 
Medical Annals of D i s t r i a C  of Cnlavnbia 
VoE. 32, No, 1 (1963) 
Pp. 18-23 

OGPAW-PRBP 
Payne, Pe ' te r  R .  
THE DWAIICS OF BWAN ItEXPONSE TO A.CGEl6- 

ERATIONS 
Pape r ,  32nd Anndal Meeting,  Aerospace 

Medical  -4 s soc fa t ion ,  Chicago,  A p r i l  
1961 

OGPEfkR-RG6 I 
Pea r son ,  Richard  G. 
YNJURY S'EVmIITY AS REMCWTED TO SEAT TIE- 

DOW AND BBEE TAILWE IN LICGHTPL4NE 
ACCIDENTS 

Avia t ion  S a f e t y  Eng inee r ing  and Resea rch ,  
Phoenis:, Arizona 

TREC Tech,  Rep t .  61-96 (August 1961) 
AD 265 0922 

zvhiEr: i r  flight. The d a t a  were o b t a i n e d  
durivng t h e  p e r i o d  1953-2960 and a r e  t o  he  
cerstwse tad w i t h  d a t a  p r e v i o u s l y  r e p o r t e d  
fop t h e  p e r i o d  1942-1952 (when l i g h t  a i r -  
craf 8, srese p r i m a r i l y  of f a b r i c - s k i n  cover-  
i n g . )  

Con t ra ry  t o  t h e  e a r l i e r  f iadi rkgs ,  s e a t  
ia i . l tnre  mow o c c u r s  more f r e q u e n t l y  than  
b e l t  f a i l . u r s ,  The curve  of b e l t  f s . i . lure  
p lo . t t ed  a s  a f u n c t i o n  o f  imlpact ve! loc i ty  
does n o t  a c c e l e r a t e  a s  r a p i d l y  a s  t h a t  
f rm 'the e a r l i e r  da.ta, wlrerleas t h e  s e a t -  
f a i l l i r e  c u r v e s  from t h e  .two s e t s  of  d a t a  
a:rG comparable .  S ince  i n j  err:les arc! f o.und 
t o  bs more s e v e r e  when s e a t s  f a i l  t h a n  
whtsn~ b e l t s  f a i l ,  t h e r e  is a  suggen;tion 
t h a t  s e a t  t iedown improvements may n o t  
have k e p t  pace w i t h  improvements i n  s e a t  
b e l t  i11anufac.ture and i n s t a l l a t i o n .  Over- 
al.1, however, when t iedown is c o n s i d e r e d  
t o  be e f f e c t i v e ,  i n j u r i e s  a r e  l e e s  s e v e r e  
f o r  t h e  nlore r e c e n t  d a t a ,  tlrereby sugges t -  
i n g  t h a t  ' b e t t e r  o v e r a l l  p r o t e c t i o n  is  a f -  
fo rded  .today v s  p i l o t s .  Ctccupants wear ing  
s h o u l d e r  h a r n e s s e s  were l e a s t  s e v e r e l y  
i n j u r e d  a l t h o u g h  some s t i l l  r e c e i v e d  
f a c i a l  and s k u l l  f r a c t u r e s .  S i n c e  s t r u c -  
t u ra l .  c o l l a p s e  was genera.1l.y n o t  exten-  
s i v e  f o r  t h e s e  d a t a ,  f l a i l i n g  of ?:he body 
a g a i n s t  i n  jury-prod'ucing s~l ; ruc turc?s  wi th-  
I n  t h e  o c c u p a n t ' s  environment is s e e n  t o  
be a  s i g n i f i c a n t  s o u r c e  of i n j u r i e s .  In- 
, j u r y  s e v e r i t y  was found t o  i n c r e a s e  l i t t l e  - - 

The purpose  o f  t h i s  s t u d y  was t o  e v a l u a t e  a s  a  f u n c t i o n  of impact  veX.ocl.ty, b u t  d i d  

t h e  r e l a t i o n s h i p  between tie'-down e f f e c -  i n c r e a s e  r a , p i d l y  a s  a funct i .on  of a n g l e  

t i v e n e s s  and i n l u r i e s  s u s t a i n e d  bv 1, ,025 
occupan t s  of  1 i i h . t p l a n o s  involved"  i s a '  
g round-objec t  c o l . l l . s i o n s ,  o r  i n  s p i n - s t a l l  06RE:Sw-m61 
c r a s h e s .  C r i t i c a l  i n j u r i e s  t o  t h e  head Beswl.ck, J ,  El, 
and upper t o r s o  were found t o  occur  even DEVICES FOR MEASURING CONTACT-PRESSXiRES 
though t h e r e  was adequa te  s e a t - b e l t  r e -  EXERTED ON TXEE HUMAN BODY 
s t r b a i n t .  In approx ima te ly  o n e - t h i r d  of Case I n s t i t u t e  of  Technology,  C leve land ,  

t h e  1 , 0 2 5  c a s e s  e i t h e r  s e a t  f a i l u r e  o r  Ohio 
b e l t  f a i l u r e ,  o r  b o t h ,  o c c u r r e d .  B e l t  February  1961 
f a i l u r e  occur red  more f r e q u e n t l y  t h a n  s e a t  
fa j . l .ure ,  y e t  i n j u r y  s e v e r i t y  was g r e a t e r  OGXU:FF-S 9 1  
when s e a t s  f a i l e d  than  when b e l t s  f a i l e d .  9. 
The need f o r  a d d i t i o n a l  s a f e t y  measures  CONCERNING THE ORIGIN Or;' SEVERE INTERNAL 
is  emphasized by t h e  f i n d i n g s .  (Author)  INJmKES I N  GELDW ACCIDkRTS 

Luf t f  ahrlmed 

06PEAR-RG62 Vol. 3 (1939) 
Pea r son ,  R .  C., and P i a z z a ,  M. W. Pp, 267-2276 
MEGHAMISTaS OF INJURY IN ilODERN LIGRTPIANX , oGRWFF-8 92 

CRASHES 
Transpor . t a t ion  Ressascl.1 Comnand, Uni ted  R u f f ,  23. 

S t a t e s  Army CONCERNING HMAN TOLERANCE OF ACC:ELERA- 
Tech. Rep.t. 62-82 (1962) T18N A9 IT APPLIES TO CERTAIN J E R K I N G  
AD 294 904 & TYPES OF ACCELERATION WHICH OCC'LJR IN 

FLYING 
T h i s  s t u d y  was unde r t aken  t o  e v a l u a t e  t h e  T r a n s a c t i o n  
i n t e r r e l a t i o n s h i p  between p r imary  impact Vol. 47 
v a r i a b l e s ,  s e a t  and b e l t  t iedswn e f f e c -  German Academy of Av ia t ion  Development 
t i v e n e s s ,  ~ - and - - i r r j u r$es  - - - su2-@ifiec by occu- DDC ~ ~ 3 1  47 632 

~ -- 
pants o f  342 l i g h t p l a n e s  invo lved  i n  sp in -  pp-  1-9 
s t a l l  crashes o r  c o l l i s i o n s  w i t h  t h e  pss~and 



O6RUFF-S 93 
Ruf f ,  S. 
ON RESISTANCE IN MEN TO CERTAIN JERKING 

TYPES OF ACCELERATION WHICH OCCUR IN 
FLYING 

Pape r ,  Der Deutschen Akadamie d e r  
L u f t f a h r t f o r s c h u n g ,  v e r t e t r a g e n  

3 1  October 1941 

The e f f e c t  of . j e rk ing  a c c e l e r a t i o n s  on 

O6SNIV-GG61 
S n i v e l y ,  G .  G .  
IMPACT ATTENUATION I N  PROTECTION AGAINST 

CONCUSSION 
S n e l l  Memorial Foundat ion ,  I n c . ,  San 

F r a n c i s c o ,  C a l i f o r n i a  
September 1961 

(OBSNYD-RG66: s e e  05SNYD-RG66) 
man depends p a E t l y  on t h e i r  d e g r e e  and 
t h e i r  d i r e c t i o n  bu t  c h i e f l y  on t h e i r  (06STAP-JP58: see O8STAP-JP58) 
a t i o n  and on t h e  manner i n  which t h e  
f o r c e s  a r e  d i s t r i b u t e d .  I f  t h e  f o r c e s  of i (06STAP-JP63: see 08STAP-JP63) 
i n e r t i a  are c a r r i e d  th rough  t h e  abdominal  1 
b e l t ,  as f r e q u e n t l y  o c c u r s  i n  c r a s h  land-  O6STAP-JP91 
i n g s ,  t h e  body t o l e r a t e s ,  w i t h  t h e  p rope r  StapP,  J .  P. 
a p p l i c a t i o n  of t h e  b e l t ,  up t o  1700 kg,  HUMAN EXPOSURES TO LINEAR DECELERATION, 
co r re spond ing  t o  26 g ,  w i thou t  i n j u r y .  PT. 11, THE FORWARD FACING POSITION AND 
According t o  t h e  expe r imen t s  t o  d a t e  on THE DEVELOPMENT OF A CRASH HARNESS 
t h e  impact  of p a r a c h u t e  opening,  about  Wright A i r  Development C e n t e r ,  Wright- 
2000 kg can  be absorbed v i a  t h e  l e g  P a t t e r s o n  A i r  Force  Base,  Dayton, Ohio 
s t r a p s  of t h e  h a r n e s s  w i t h o u t  g r e a t  dan- December 1951 
g e r  t o  t h e  organism.  I f  t h e  f o r c e s  a r e  
taken up by t h e  sea t ,  a s  is t h e  c a s e  06STAP- JP92 
when a  s e a t  c a t a p u l t  is used ,  t h e  e x p e r i -  S taPP,  J. P. 
ments show t h a t  20 g  is t h e  l i m i t  of en- HUMAN DECELERATION 
durance .  When a  pa rachu te  jumper l e a v e s  B iophys ic s  B r .  Aeromedical  Lab . ,  Wright 
a  f a s t  p l a n e ,  t h e  wind f o r c e s  which a t t a c k  A i r  Development Cen te r ,  Ohio 
h i s  body can be t o l e r a t e d ,  even by t h e  Accomplishment Summary ( J u l y  1950-June 
f a c e ,  up t o  500 km/h wi thou t  t i s s u e  de- 1951) 
s t r u c t i o n .  T e s t s  were conducted  t o  de t e rmine  t h e  

t o l e r a n c e  of t h e  human body f o r  l i n e a r  
O6RYAN- JJ6O f o r c e s  of s h o r t  d u r a t i o n .  Over a  p e r i o d  

Ryan, J .  J .  of 4  y e a r s ,  231 expe r imen ta l  r u n s  were 
CRASH DECELERATION TESTS WITH HUMAN SUB- made by 73 human v o l u n t e e r s ,  80 chimpan- 

JECTS z e e s ,  and 78 anthropomorphic dummies. 
Pape r ,  Four th  Annual Meeting of t h e  IIuman Human t o l e r a n c e  was de termined up t o  45  

F a c t o r s  S o c i e t y ,  Boston,  Massachusetts p l u s  g  i n  t h e  forward  f a c i n g  s e a t e d  pos i -  
September 1 4 ,  1960 t i o n ,  and 3 5  p l u s  g  i n  t h e  backward f a c i n g  

s e a t e d  p o s i t i o n ,  w i t h  r a t e  of  change of - 
O6SCHR-HA51 d e c e l e r a t i o n  a t  1000 g p e r  second o r  l e s s .  

Sch roede r ,  H.  A .  
PREVENTION OF INJURIES DUE TO CRASH 

R a t e s  of change of d e c e l e r a t i o n  exceed ing  
1200 g  pe r  second g r e a t l y  d imin i shed  

J .  Avia.  Med 
Vol. 22 (August 1951) 

t o l e r a n c e ,  a l though  chimpanzees s u r v i v e d  

Pp. 306-311 
40 g  a t  3400 p l u s  g  pe r  second r a t e  of 
change of d e c e l e r a t i o n .  The a f t  f a c i n g  
p o s i t i o n  was proven f e a s i b l e  f o r  a i r  - 

O6SEVE-DM60 t r a n s p o r t  p a s s e n g e r s .  Crash r e s t r a i n t s  
Severy ,  D .  M . ,  Mathewson, J. H.,  and were developed f o r  t h e  forward  f a c i n g  

S i e g e l ,  A .  W .  
COLLISION STUDIES REVEAL GRUESOME FACTS 

and s i d e w i s e  s e a t e d  p o s i t i o n s .  

SAE J o u r n a l  
Vol. 68 (May 1960) 
SP- 174 
P. 87  

T e s t s  were conducted  t o  de t e rmine  what 
would happen t o  c a r s  and occupan t s  when 
two c a r s ,  t r a v e l i n g  a t  30 mph, c o l l i d e  
a t  an i n t e r s e c t i o n .  The s t u d i e s  demon- 
s t r a t e d  t h e  va lue  of r e s t r a i n i n g  b e l t s  i n  
a  d rama t i c  f a s h i o n .  The paper  p r e s e n t s  a  
d e t a i l e d  d e s c r i p t i o n  of t h e  pho tograph ic ,  
e l e c t r o n i c  mechan ica l ,  and p h y s i o l o g i c a l  
i n s t r u m e n t a t i o n  u s e d ,  d e s c r i b e s  and i l l u -  
s t r a t e s  each of t h e  t e s t s ,  and summarizes 
t h e  r e s u l t s  of  c a r s  and occupan t s .  

-- - 

06STAP- JP93 
S tapp ,  J .  P . ,  Mosely, J .  D . ,  Lombard, 

C.  F . ,  and Nelson,  G .  A .  
BIODYNAMICS OF MAXIMAL DECELERATIONS ( I n  

Ana lys i s  and Biodynamics of Selec ted-  
Rocket-Sled Exper iments)  

United S t a t e s  School of Aerospace Medi- 
c i n e ,  Brooks A i r  Force  Base,  Texas 

J u l y  1964 
N65-19677 
AD 609 412 

The methods and p rocedures  used t o  ex- 
pose  a d u l t  a n e s t h e t i z e d  chimpanzee sub- 
j e c t s  t o  h igh  l e v e l s  of d e c e l e r a t i o n  



d u r i n g  23 e x p e r i m e n t s  on t h e  r o c k e t  s l e d  
a r e  p r e s e n t e d .  D e c e l e r a t i o n  was aceom- 
p l i s h e d  by  programmed w a t e r  i n e r t i a  
b r a k i n g  vihere t r a p e z o i d a l  p a t t e r n s  were  
procrlueed. O n s e t s  o f  d e c e : l e r a t i a n  r a n g e d  
from 450 do 38000 g per s e c o n d  w i t h  pXa- 
t e a u  l e v e l s  r a n g i n g  from 33 t o  107 g  
w i t h  d u r a t i o n  from 87 t o  527 m s e c ,  'The 
t e s t  s l e d  was a c c e l e r a t e d  by r o c k e t s  a t  
a  maxirnrtn~ o f  '7 g up tet a martirnuu~ v e l o c i . t y  
of  1194  f t  p e r  st?(:. These  e x p e r i m e n t s  
shosv t h e  .i.nj.ua.j..ous e f f e c t s  o f  e x p o s u r e  
t o  accel.era:l;:ion (.-g:,) eopny.ela.ted w i t h  
t h e  r a t e  o f  anset  n f  g t h e  p e a k  l ov r ; l  o f  
g ,  a n d  t h e  p r o g r e e s i . v e  .Improvement o f  
t h e  r e s t r a i n t  s y s t e ~ n ,  One o u b j  e c t  e x p o s e d  
t o  ;a x,iax:ianal (96 g a t  8500 g / s e e  o n s e t )  
+g, s u s t a i n e d  no p e r s i s t e n t  i n j u r y .  A l l  
t h e  o t h e r  e x p o s u r c : ~  were  -"gx. S u r v i v a l  
limits u f  t h e  test s u b j e c t s  a r e  r o u g h l y  
f o u r  1;imes t h e  k,nown t o l e r a n c e  l i m i t s  
o f  hulrian v o l u n  b e e r s .  T1-i.s r e s u l t s  a r e  
p r e s e n t e d  C I ~  a s t u d y  m~.de t o  d e t e ~ m i n e  
t h e  r e i a . t i o n s b i p  o:f t h e  many v a r i a b l e s  
i n v o l v e d  when a r e s t r a j  ned s u b j e c t  i s  
e x p o s e d  t o  an a b r u p t  d e c e l e r a t i o n  by % h e  
a p p l i c a t i o n  o f  a b a s i c  f o r c i n g  f u n c t i o n  
t o  t h e  s u p p o r t i n g  v e h i c l e .  The s t u d i e s  
i n c l n d e  t h e  r e s p o n s e  of t h e  r e s t r a i n t s  
u n d e r  both s t a t f i c  and  clynamic l o a d s .  

06 STAR- tBI-iG0 
S t a r k s ,  J .  W. 
CRASH INJURY WORK OF 9'131E ROAE RESEARCH 

LABORATORY OF THE UNITED K'INGDOhl 
P a p e r ,  1st I n t e r n a t i o n a l  M e e t i n g  on Re- 

s e a r c h  i n t o  Road S a f e t y ,  O . E .  E .  C ,  , Road 
R e s e a r c h  L a b o r a t o r y ,  Langley  ( U n i t e d  
Kingdom), J u l y  1960 .  

O.E.E.  C. P a m p h l e t ,  R e s e a r c h  I n t o  Road 
S a f e t y  (1960) 

Pp. 35-37 

STEERING WHEEL IMJIJRY OF THE LIVER PRE- 
SENTS GROWING SURGICAL PROBLEM 

M e d i c a l  T r i b u n e  
J a n u a r y  3 1 ,  1966 
P. 25 

(06SWEA-JJ62: s e e  l0SWEA-9362) 

06SWEA-JJ66 
S w e a r i n g e n ,  John  J. 
EVALUATION OF HEAD A.ND FACE INJURY POTEN- 

TIAL OF CURRENT AIRLINE SEATS DURING 
CRASH DECELERATIONS 

F e d e r a l  A v i a t i o n  Agency, Oklahoma C i t y ,  
Oklahoma 

J u n e  1, 1966 
AM-66-18 
20 p .  r e f s  

A l a r g e  p e r c e n t a g e  o f  d e a t h s  i n  commer- 
c i a l - a i r l i n e  c r a s h e s  i s  p r o d u c e d  a s  t h e  

body and  l o w e r  l i m b s  f a l l  a r o u n d  t h e  
s e a t  b e l t .  A c c o r d i n g  t o  a p r e v i o u s  s t u d y ,  
a 1 0 - f o o t - d i a ~ ~ a e t e r  s p h e r e  o f  c l e a r  a r e a  
would b e  n e c e s s a r y  t o  p r e v e n t  a  p e r s o n  
from s t r i k i n g  some p o r t i o n  o f  h i s  body 
a g a i n . s t  s u r r o u n d i n g  s t r u c t u r e s .  T h i s  
s t u d y  is c o n c e r n e d  p x b i m a r i l y  w i t h  head  
i m p a c t s  t h a t  may o c c u r  a g a i n s t  most  por -  
t i o n s  o f  t h e  s e a t s .  T h i r t y - f i v e  i m p a c t  
s t u d i e s  were  made w i t h  a n  i n s t r u m e n t e d  
d u n l ~ y  head  a g a i n s t  v a r i o u s  p o r t i o n s  o f  
e i g h t  d i f f e r e n t  makes ~f a i r l i n e  s e a t s  
t o  c le te rmine  t h e  "g" t irnii:.,- f  o r c e  param- 
e t e r s  of  meta:L deforma. t ion  and  s e a t  
b r e a k - o v e r  . U n t i l  r e c e n t l y  t h e s e  d a t a  
c o u l d  n o t  be i n t e r p r e t e d  i n  t e r m s  o f  
head  i n j u r y  o r  u n c o n s c i o r l s r ~ e s s  b e c a u s e  
data on human t o l e r a n c e  "tcr i m p a c t  a g a i n s t  
d e f o r m a b l e  s t r u c t u r e s  were  n o t  a v a i l a b l e ;  
however ,  a  r e c e n t l y  p u b l i s h e d  s t u d y  p r e -  
s e n t s  d e t a i l . e d  d a t a  concorn i .ng  t h e s e  
t o l e r a n c e s .  T h e s e  d a t a  &.re u s e d  h e r e  t o  
d e t e r m i n e  t h e  i n j u r y  p o t e n t i a l  o f  t h e  
eigP1.t s e a t s  s t u d i e d .  A p p l y i n g  t h e  e a r l i e r  
d a t a  t o  t h e  s e a t - i m p a c t  a t ~ d l e s ,  30% o f  
t h e s e  i m p a c t s  ,would have p r o d u c e d  f a t a l  
head  i n , j u r i e s ,  80% would Piavo ciaused 
f  a c l . a l  f r a c t u r e s ,  97% woul.d have  r e n d e r e d  
t h e  p a s s e n g e r  unconscious, and o n l y  3% 
would have  c a u s e d  no i n j u r y  o r  u n c o n s c i o u s  
n e s s  , ( .Author)  

06TOLI-SH64 (08TOLI-SH64) 
T o l i n s ,  S t e p h e n  H .  
AN UNUSUAL INJURY DUE TO THE SEAT BELT 
The J o u r n a l  o f  Trauma 
hlay 1964 
Pp .  39'7-399 

OBTOUR-B 53 
T o u r i n ,  H . ,  a n d  h f a c r i ,  S .  
AIRCRAFT SAFETY BELTS: TIlEIR INJURY EF- 

FECT ON THE HUMAN BODY 
A v i a t i o n  C r a s h  I n j u r y  R e s e a r c h ,  P h o e n i x ,  

A r i z o n a  
1953  

(OGTOUR-B 60: s e e  08TOUR-B 60)  

O6TOUR-B 60 
T o u r i n ,  B . ,  and G a r r e t t ,  J .  W .  
A COMPARISOK OF INJURIES TO USERS AND 

NON-USERS OF SAFETY BELTS. SA.FETY BELT 
EFFECTIVENESS I N  RURAL CALIFORNIA 

Highway P a t r o l  and  Automot ive  Clrash In-  
j u r y  R e s e a r c h  o f  C o r n e l l  U n i v e r s i t y  

F e b r u a r y  1960 

06VONG-HE64 
von G i e r k e ,  H. E .  
BIODYNAMIC RESPONSE OF THE HUMAN BODY 
P a p e r ,  S o u t h w e s t  R e s e a r c h  I n s t i t u t e  and  

U n i t e d  S t a t e s  A i r  F o r c e ,  34d I n t e r n a -  
t i o n a l  Symposium on B i o a s t r o n a u t i c s  



and t h e  E x p l o r a t i o n  of Space,  San A series of  c o n t r o l l e d  d e c e l e r a t i o n  exper-  
Antonio ,  Texas fments  was performed w i t h  52  young human 

November 16-18, 1964) male v o l u n t e e r s  t o  de te rmine ,  i f  ~ o s s i b l e .  

Review of r e c e n t  f i n d i n g s  ( s i n c e  1956) human t o l e r a n c e  t o  l a t e r a l  impacts  w h i l e  ' 

conce rn ing  t h e  dynamic-mechanical proper-  r e s t r a i n e d  wi th  a combinat ion  s e a t  b e l t  
t i es  of t h e  human body and i ts r e a c t i o n  and t o r s o  (two s t r a p s  a t t a c h e d  t o  t h e  

t o  v a r i o u s  mechanica l  f o r c e  envi ronments .  
~ ~ ~ t s ~ ~ u ~ ~ ~ r ~ h ~ ~ ~ ~ ~ ~ e ~ i ~ ~ ,  t[~s~~~t~''~'l The s t a t u s  and v a l u e  of ma themat i ca l  
column and a t t a c h e d  t o  t h e  l a p  b e l t )  har-  models f o r  s t u d y i n g  t h e  body 's  ~esp0n.e  1 ness, The subjects were exposed in 87 t o  p r e s s u r e  ( i n f r a s o n i c  n o i s e  and b l a s t 9 1  I different at average impact and force changes (vibration and 1 Gfs  of 4 - 4 7  to 11.59 and dura t ions  of a r e  d i s c u s s e d  and c o n s i d e r a t i o n  is g iven  1 

t o  t h e  p r a c t i c a l  a p p l i c a t i o n  of t h e s e  , 0.22 t o  0 .09  seconds ,  r e s p e c t i v e l y .  No 

models t o  phys io logy ,  pa tho logy ,  p ro tec -  bufmanent p h y s i o l o g i c a l  changes  were 

t i o n  e n g i n e e r i n g  and b iomedic ine ,  i n  gen- no ted .  

e r a l ,  and t o  t h e  p r e d i c t i o n  of t h e  body 's  Minor s u b j e c t i v e  p h y s i c a l  compla in t s  were 
r e sponse  t o  f o r c e  envi ronments  a s  y e t  un- r e p o r t e d  by more than  60% of t h e  s u b j e c t s  
expe r i enced .  A t a b l e  g i v e s  t h e  d e n s i t y ,  when exposed t o  8 .8  ave rage  G I s  o r  more. 
Young's modulus, volume c o m p r e s s i b i l i t y ,  The p o s s i b i l i t y  of  c a r d i o v a s c u l a r  involve-  
s h e a r  e l a s t i c i t y ,  s h e a r  v i s c o s i t y ,  sound ment h a l t e d  t h e  expe r imen t s  a f t e r  two 
v e l o c i t y ,  a c o u s t i c  impedance, t e n s i l e  s u b j e c t s  were exposed t o  t h e  11 .59  average  
s t r e n g t h ,  s h e a r i n g  s t r e n g t h ,  and b reak ing  ; G p a t t e r n  (12 G s e r i e s ) .  
index of s o f t  t i s s u e  and compact bone. 
Graphs i n c l u d e  t h e  r e l a t i o n s h i p  between , 06ZEFF-D 65 
b reak ing  s t r e n g t h  and s t i f f n e s s  from Z i f f e r ,  D .  
f r e s h  cadaver  v e r t e b r a e ;  a comparison of NOTES ON THE MECHANICAL RESISTANCE OF THE 
t h e  impedance of a s i t t i n g  Himalayan beair HUMAN BODY AND TISSUES. INFLUENCE ON 
w i t h  t h e  impedance of man and dummy; a n d  THE MANUFACTURE OF PROTECTIVE HELMETS 
t h e  s p i n a l  p o s i t i v e  i n j u r y  cu rve  f o r  50% AND SAFETY BELTS FOR MOTORISTS. ( P a r t  
p r o b a b i l i t y  of a compress ive  f r a c t u r e  due I .  
t o  a r e c t a n g u l a r  a c c e l e r a t i o n  p u l s e .  Tech.  Aspects  of  Road S a f e t y  

No, 22 (1965) 
06ZABO-AV91 Pp. 2 .1 -2 .51  

Zaborowski, A l b e r t  V .  
HUMAN TOLERANCE TO LATERAL IMPACT WITH 

LAP BELT ONLY ( I n  8 t h  Stapp Car Crash 
and F i e l d  D e m o n z r a t i o n  Conference) 

1966 
P.  34 

A s e r i e s  of  c o n t r o l l e d  d e c e l e r a t i o n  exper-  
iments  was performed wi th  37 human male 07ADAM-AJ65 

v o l u n t e e r s  t o  de t e rmine ,  i f  p o s s i b l e ,  Adams, A .  J. 
human tolerance to lateral impacts w h i l e  DRIVER AND PASSENGER SEATING REQUIREMENTS 

r e s t r a i n e d  i n  a s e a t  w i th  a l a p  b e l t .  FOR LONG DISTANCE COACHES 
The s u b j e c t s  were exposed i n  50 d i f f e r e n t  Automotive Design Engineering 
expe r imen t s  a t  ave rage  impact  G of 3 .25  Vol. 4 ( J u l y  1965) 
t o  9 .02  f o r  d u r a t i o n s  of 0 . 3  t o  0 . 1  sec-  P .  59,  i l l u s .  
onds.  No permanent p h y s i o l o g i c a l  changes 
were no ted .  Minor p h y s i c a l  compla in t s  
were r e p o r t e d  by 50 per  c e n t  of t h e  sub- 
j e c t s  when exposed t o  6 . 2 5  ave rage  G o r  
more. I n c r e a s i n g  danger from l a t e r a l  
f l e x i o n  of up t o  30° from t h e  v e r t i c a l  
h a l t e d  t h e  expe r imen t s  a t  t h e  9 . 0 2  aver-  
age  6 .  

06 ZABO-AV92 
Zaborowski, A l b e r t  V. 
LATERAL IMPACT STUDIES (LAP BELT SfIOULDEX 

HARNESS INVESTIGATIONS). ( In  - 9 t h  Stapp 
Car Crash Conference) 

1966 
Pp. 93-128 

07AERO-FS59 

AEROMED FACILITY STUDIES SHOCK ABSORBER 
SEATS FOR JET PASSENGERS 

A v i a t i o n  Week 
Vol ,  70 ,  No. 21 (May 1959) 
P, 136 

07AERO-B 60 
The Aerotherm Corpora t ion  
CONDUCT STUDY, DESIGN, DEVELOP AND FURNISH 

PROTOTYPES OF ENERGY ABSORPTION SYSTEMS 
FOR AIRCRAFT SEATS 

Navy Bureau o f  Aeronau t i c s  
P r o g r e s s  Repor t s  No, 1-30 (January  2 

t o  Februa ry  29,  1960) 
C o n t r a c t  NOa(s)57-367-C 
AD 269 485 



Work is i n  p r o g r e s s  i n  t h e  g e n e r a l  problem and s i x  y e a r s ,  mainly  because  th,e body 
" r e g i o n s  where i ' t  a p p e a r s  t h a t  t h e  d e l i b e y -  p r o p o r t i o n s  a r e  d i f f e r e n t  i n  c h i l d r e n .  
a t e  i n c o r p o r a t i o n  02 -eve rgy  abso rb ing  f e a -  
t u r e s  i n  t h e  des.igrr of a : i r c r a f . t  s e a ' t s  
cou1.d be benef . icial .  ancl th.ose regior is  
where i t  would be f u t i l e  and possl.hl.y 
ac1:ually dangerous .  " 

P r e l i m i n a r y  c a l c u l a t i o n s  on t h i s  phase  
a r e  approximate ly  80% comple t e .  

07AIR -TAG1 
Air T r a n s p o r t  A s s o c i a t i o n  of America 
AFT VS FORWARD F.ACIKG SEATS I N  TRA.NSPORT 

A IRCXAFT 
A.T .A. ,  Washington,  D .  C .  
Memo (June  1961,) 

07AKER- 5 1  
Aker blom 
THE MAIN PRINCIPLES OF RESTFUL SITTING 

AND THEIR SIGNIFICANCE EN THE CONSTRUC- 
TION OP COMFORTABLE SEATS 

Paper p r e s e n t e d  a t  Ergonomics Research  
S o c i e t y ,  18-20 A p r i l  1951,  i n  t h e  De- 
par tment  of Anatomy a t  t h e  U n i v e r s i t y  
of Birmingham, Birmingham, England 

1951 

The fo l lowing  p r i n c i p l e s  of s e a t i n g  were 
p r e s e n t e d :  a )  The s e a t  shou ld  permi t  t h e  
occupant  t o  cha.nge h i s  p o s i t i o n ;  i . e . ,  i t  
shou ld  n o t  be form f i t t i n g .  ( S e a t s  such  
a s  t r a c t o r  s e a t s  a r e  ve ry  inadequa te  wi th  
r e s p e c t  t o  t h i s  c r i t e r i o n . )  b)  The s e a t  
shou ld  be nea r  enough t o  t h e  f l o o r  s o  
t h a t  t h e  weight  o f  t h e  body does  n o t  r e s t  
on t h e  s o f t  t i s s u e s  of t h e  t h i g h s .  D r .  
Akerblom s a i d  a  good mean h e i g h t  is about  
17 i n c h e s .  A t  p r e s e n t ,  most c h a i r s  a r e  
about  19  i n c h e s  o f f  t h e  f l o o r ,  c )  The 
t a b l e  shou ld  be compa.t ible wi.th t h e  c h a i r  
h e i g h t .  Dr.  Akerblom recommended a  h e i g h t  
of  27-28 i n c h e s ,  which is two o r  t h r e e  
i n c h e s  lower t h a n  most t a b l e s .  d )  The 
o r d i n a r y  t a b l e  c h a i r  shou ld  be approxi -  
mate ly  16-17 inches  o f f  t h e  f l o o r  and 
have a  s e a t  t h a t  is a.pproximately 15-1/2 
i n c h e s  deep and s l o p e s  back a  l i t t l e .  
The lower e i g h t  i n c h e s  of t h e  back shou ld  
be v e r t i c a l ,  a t  which p o i n t  t h e  remainder  
of t h e  back shou ld  s l o p e  back a t  an a n g l e  
of t e n  deg rees  t o  t h e  v e r t i c a l .  

07ALDhl-B 66 
Aldman, B e r t i l  
A PROTECTIVE SEAT FOR CHILDREN ( I n  - 8 t h  

S tapp  Car Crash  Conference)  
1966 
Pp. 320 

Small  c h i l d r e n  a s  automobi le  occupan t s  
need s u p p o r t  i n  normal d r i v i n g  a t  t u r n i n g  
and b rak ing  and p r o t e c t i o n  i n  a c c i d e n t s  
a t  c o l l i s i o n s  and r o l l - o v e r s .  Ordinary  
r e s t r a i n t s ,  such  a s  t h e  a d u l t  s e a t  b e l t ,  
a r e  l e s s  s u i t a b l e  f o r  c h i l d r e n  between one 

A p r o t e c t i v e  s e a t ,  aciequa.te1.y r i g i d  and 
r e s i s t a n t  t o  p e n e t r a t i o n ,  w i t h  a h i g h ,  
shack-absorbing back rest ,  can  be p l aced  
f a c i n g  r ea rwards  i n  t h e  f r o n t  s e a t  of t h e  
e a . r ,  A f t e r  e x t e n s i v e  t e s t i n g ,  such  a  s e a t  
is now being manufactured  i n  Sweden. 

07AUTO-MA91 
Automobile Manufacturers  A s s o c i a t i o n  
A PROPOSAL FOR AN INITIAL FEDERAL MOTOR 

VEHICLE SAFETY STANDARD ON ANCHORAGE 
OF SEATS FOR PASSENGER CARS 

Automobile Manufacturers  A s s o c i a t i o n ,  In-  
c o r p o r a t e d ,  D e t r o i t ,  Michigan 

Repor t  No. AMA S-6 (17 October 1966) 
50 pp .  (approx. )  , t a b l e s ,  diagra.ms 

0  7AUTO- MA92 
Automobile Manufacturers  A s s o c i a t i o n  
A PROPOSAL FOR AN INITIAL FEDERAL MOTOR 

VEHICLE SAFETY STANDARD ON OCCUPANT 
IMPACT PROTECTION FOR PASSENGER CAR 
SEAT BACKS 

Automobile Manufacturers  A s s o c i a t i o n ,  In-  
c o r p o r a t e d ,  D e t r o i t ,  Michigan 

Repor t  No. AMA S-15 (17 October 1966) 
60 pp.  (approx. )  , t a b l e s ,  diagrams 

07BABB-FW65 
Sabbs ,  F .  W . ,  and H i l t o n ,  B. C .  
THE PACKAGING OF CAR OCCUPANTS - A BRITISH 

APPROACII TO SEAT DESIGN (3 7 t h  S t a p p  
Car Crash Conference) 

1965 
Pp. 456-454 

F ind ings  o f  Dr. Wil l iam Gissane  and o t h e r s  
l e d  t o  t h e  development o f  t h e  new c a r  s e a t  
d e s c r i b e d  h e r e .  The s e a t  i n c o r p o r a t e s  a  
s t r e n g t h e n e d  f rame,  s p e c i a l  anchorages ,  
s e a t  b e l t s  which r e t r a c t  w i t h i n  t h e  f r ame ,  
cush ions  shaped t o  t h e  body and c a p a b l e  o f  
g i v i n g  f i r m  s u p p o r t ,  a  s o f t ,  a d j u s t a b l e  
h e a d r e s t ,  and a t t r a c t i v e  appea rance .  Not 
y e t  f u l l y  developed,  t h e  s e a t  is  t o  be 
s u b j e c t e d  t o  a  t e s t i n g  program. 

07BACA-GAG0 
Bacas ,  G .  A .  
A4D ESCAPE SYSTEM, EVALUATION OF MODIFIED 

BEAD-REST INSTALLED BY A4D AIRCRAFT 
SERVICE CHANGE NO.  157C FOR ACCEPTABLE 
HEAD POSITIONING 

Naval A i r  T e s t  C e n t e r ,  Pa tuxen t  R i v e r ,  
Mary l and  

Repor t  No. 1 ( 5  August 1960) 
P r o j e c t  TED, No. PTR RAAE-23004, S e r i a l  

N O .  AT311-276 
AD 267 383 

The S e r v i c e  T e s t  D i v i s i o n  conducted an 
e v a l u a t i o n  of a  modif ied  h e a d r e s t  con- 
f i g u r a t i o n  (A4D ASC 157C) f o r  t h e  RAPEC 
low l e v e l  e j e c t i o n  sys tem t o  de t e rmine  



i f  t h e  h e a d r e s t  c o n f i g u r a t i o n  a f f o r d e d  
a c c e p t a b l e  p i l o t  head p o s i t i o n i n g  d u r i n g  
c a t a p u l t  l aunches .  The modif ied  h e a d r e s t  
c o n f i g u r a t i o n  was c o n s i d e r e d  s a t i s f a c t o r y  
f o r  s e r v i c e  u s e ;  however, i n c o r p o r a t i o n  
of f i r m e r  h e a d r e s t  m a t e r i a l  i s  c o n s i d e r e d  
d e s i r a b l e  f o r  improved s e r v i c e  u s e .  Author 

0  7BACK-F S50 

A BACKWARD FACING SEAT INVESTIGATION 
A i r c r a f t  Eng inee r ing  
Vol.  22 (1950) 
Pp.  372-374 

07BECK-LC59 
B e c k e t t ,  L. C .  
PASSENGER SEAT DESIGN AS APPLIED TO THE 

CONVAIR 880 
Pape r ,  The American S o c i e t y  of Mechanical 

Eng inee r s .  A v i a t i o n  Conference .  Los 
~ n g e l e s ,  C a l i f o r n i a  

9-12 March 1959 

07BREH-WH62 
Brehau t ,  W .  H .  
DESIGNING PASSENGER SEATS FOR CRASH SUR- 

VIVAL 
S  . A .  E. J o u r n a l  
Vol.  70 ,  No. 5  (May 1962) 
Pp.  59-60 

Exhaus t ive  and c o s t l y  t e s t s  have developed 
f o u r  ground r u l e s  f o r  d e s i g n i n g  a  s e a t  t o  
keep  t h e  pas senge r  s a f e :  (1 )  a  s e a t  b e l t  
t o  a i r f r a m e  s t r u c t u r a l  c h a i n  must be 
ma in ta ined  th roughou t  t h e  c r a s h ;  (2)  
s t r u c t u r a l  m a t e r i a l s  must be d u c t i l e  t o  
abso rb  ene rgy ,  and must be s e c u r e d  mechan- 
i c a l l y ,  by r i v e t s  o r  b o l t s  r a t h e r  t h a n  by 
we ld ing ;  (3 )  s e a t  backs  and o t h e r  nearby 
o b j e c t s  must be d e - l e t h a l i z e d ;  and (4 )  an 
abso rb ing  d e v i c e  t o  a t t e n u a t e  some of t h e  
h igh  peaks of c r a s h  energy shou ld  be 
developed and t e s t e d .  

07BRIT-MC65 
B r i t i s h  Motor Car A s s o c i a t i o n  
CAR CUSHIONS BY BMC 

07BELG-WJ63 
Belgrove ,  W .  J .  Rubber  & P l a s t i c s  Age 

Vol.  46 (June  1965) AUTOMOBILE PASSENGER SEATING REQUIREMENTS: pp. 634-5, illus. DESIGN. CONSTRUCTION AND CHARACTERISTICS 
B u l l e t i n  of t h e  B r i t i s h  Car Manufacturers  07BROW-RW39 Vol.  27 ( A p r i l  1963) 
Pp. 19-24 Brown, R .  W .  

MEASUREMENT OF SEAT CUSHION CHARACTERISTICS 

07BOST-K 52 
Bostrom, K. 
MILITARY TRANSPORT SEATING 

Automotive Research  D i v i s i o n ,  F i r e s t o n e  
T i r e  and Rubber Company 

January  6 ,  1939 

Bostrom Research  L a b o r a t o r i e s ,  Milwaukee, 
Wisconsin 0  7BURN-HL58 

P u b l i c a t i o n  No. 105 (1952) Burns ,  H .  L . ,  e t  a l .  
DESIGN AND DEVELOPMENT OF A PRESSURE AND 

The complex l i m i t i n g  f a c t o r s  of  human CYCLE CONTROL FOR DYNAMIC SEAT CUSHIONS 
phys io logy ,  neuro-physiology and psychology Wr igh t -Pa t t e r son  Air Force  Base ,  Ohio 
have been e i t h e r  c a s u a l l y  a p p r e c i a t e d ,  December 1958 
o r  n o t  a t  a l l  i n  t h e  d e s i g n  of m i l i t a r y  
and commercial  v e h i c l e s .  I n  1945,  a  r e -  O ~ C A R R - R  66 
p o r t  was i s s u e d  s t a t i n g  t h a t  90% of low C a r r ,  R .  
back i n j u r i e s  s e e n  from one s e r v i c e  were SEAT TO MAKE CARS SAFER 
from t h e  s e r v i c e s '  t r u c k  t r a n s p o r t  o rgan i -  Design 
z a t i o n s .  A t  t h a t  t i m e ,  t h e  Bostrom Manu- October 1966 
f a c t u r i n g  Co. had a l r e a d y  developed a  Pp. 33-35 
suspens ion  s e a t i n g  sys t em t o  a b s o r b  shock 
and v i b r a t i o n  t o  a  d e g r e e  t h a t  was n o t  O7CART-EO57 
p o s s i b l e  by any t y p e  of padding m e t e r i a l  C a r t w r i g h t ,  E. O . ,  Edwards, H .  H . ,  and 
o r  cush ion  s p r i n g  sys t em.  Held ,  S .  F .  

SHOCK ABSORBING SAFETY SEAT 
I n  Bostrom Manufactur ing  Co. ,  a  s e t  of  Chance Vought Corp . ,  D a l l a s ,  Texas 
intra-company o b j e c t i v e s  brought  about  a  November 1957 
keen i n t e r e s t  i n  t h e  man-machine r e l a -  U .  S .  P a t e n t  2 ,981 ,317  
t i o n s h i p  a s  a p p l i c a b l e  t o  commercial  t r u c k s  
and farm t r a c t o r s .  Being manufac tu re r s  of 07CASE-FR66 
s e a t i n g  f o r  t r u c k s ,  c r a w l e r  t r a c t o r  and 
farm t r a c t o r s ,  emphasis on t h e  man- CASE FOR RUBBER-DIAPHRAGM SEAT SPRINGING 
machine r e l a t i o n s h i p  was c a r r i e d  ove r  Automotive Design Eng inee r ing  
i n t o  d e s i g n  and development work on Vol.  5  (February  1966) 
v a r i o u s  p r o d u c t s .  Pp.  56+ 

There is a  t r e n d  i n  t h e  machinery b u i l d i n g  
and machinery o p e r a t i n g  f i e l d s .  



07CASE-FS66 G r e a t  B r i t a i n  Naval Motion Studv Uni t  --- 
CASE FOR SUSPENSION 8EA.TING 
Automot i v e  Design Eng inee r ing  
Vol .  5  (February  59613) 
Fp. 54-45"? 

07GWIS-J 65  
Chisholme. J .  

I Repor t  24 (September 1948) 

CUSHION AND SQUAB FILLINGS 
Automotive Engineer  
Vol.  23,  No. 304 (March 1933) 
Pp. 355-356 

ARE YOU SITTING COMFORTABLY? (Mic roce l l  
S e a t s )  O7DEHA-H 52 

Autocar DeRaven, H .  
Vo l .  123 (6  August 1965) CURRENT SAFETY CONSIDERATIONS I N  THE 
Pp.  262-3, i l l u s .  DESIGN OF PASSENGER SEATS FOR TRANS- 

PORT AIRCRAFT 
07CLEA-DE54 Crash  I n j u r y  Resea rch ,  C o r n e l l  U n i v e r s i t y  

C l e a v e r ,  D. E. Medical  C o l l e g e ,  New 'York, Nevi Pork 
DR IVPMG SEATS ; APPRAISAL OF THE MECHANICAL June 19s2  

BASIS OF COMFORT ATI-155 851  
Automobi1.e Eng inee r ing  Well des igned  forward  f a c i n g  sea t s - -  
Vol .  44 (1954) and s e c u r e  tie-down f o r  "20gt' s a f e t y  
Pp,  237 be l t s - - shou ld  g i v e  h igh d e g r e e s  of 

p r o t e c t i o n  i n  c i v i l  a i r  t r a n s p o r t s ,  up  
07COER.-R 64 t o  t h e  p o i n t  where f l o o r i n g  and surround-  

Coermann, R . ,  and Rieck A .  i ng  c a b i n  s t r u c t u r e s  a r e  d e s t r o y e d .  A l -  
EINE VERFEINERTE METI-IODE ZUR BESTIMMLJNG though Crash  I n j u r y  Research  has  developed 

DES KOMFORTGRADES WON SITZEN. (A Ref ined  c o n s i d e r a b l e  d a t a  on the  e f f ec t iveness  of 
Method of Determining t h e  Degree of s a . f e ty  b e l t s ,  h a r n e s s  and forward f a c i n g  
Comfort of C h a i r s )  s e a t s ,  ve ry  l i m i t e d  i n f o r m a t i o n  from a  

I n t .  2. Angew. P h y s i o l .  a c t u a l  c r a s h e s  has  become a v a i l a b l e  on 
Vol .  20 (1964) t h e  p r o t e c t i v e  v a l u e s  of v a r i o u s  t y p e s  
Pp. 376-397 of r ea rward  f a c i n g  s e a t s .  Some of t h e  
A r e f i n e d  to measure s e a t  comfort  c u r r e n t  m i l i t a r y  i n s t a l l a t i o n s  s u g g e s t  
was deve loped ,  based on experimen.ts c a r r i e d  haza rds  which,  e x c e p t  under t h e  most 
o u t  by E. M ,  Grandjean ( I n t .  Z .  Angew. f o r t u i t o u s  c r a s h  c o n d i t i o n s ,  may cause  
P h y s i o l .  18:101-106, 1960) ,  r e c o r d i n g  dange r s  which a r e  n o t  p r e s e n t  i n  t h e  
i n t e n s i t y  and f requency of i n v o l u n t a r y  d e s i g n  o f  improved forward  f a c i n g  pas- 
movemerlts i n  s i t t i n g  s u b j e c t s .  I n t e n s i t y  s e n g e r  s e a t s .  Merely b u i l d i n g  "beefed 
was expres sed  i n  terms displacemen.t of UP" s e a t s  and t u r n i n g  them around is  n o t  
p o i n t  of  g r a v i t y  brought  about  by pos i -  t h e  answer- -safe ty-wise .  Rearward f a c i n g  
% i o n a l  changes of t h e  expe r imen ta l  sub- s e a t s  must be  c a r e f u l l y  des igned  and t h e i r  
j e c t s .  Frequency and i n t e n s i t y  of move- p r o t e c t i v e  q u a l i t i e s - - a s  w e l l  a s  t h e i r  
ments pe r  10 kilopoulld (kp) of t h e  s u b j e c t s  1 def i c i enc ie s - -mus t  be tho rough ly  ana lyzed  
weight were c o n s i d e r e d  i n  t h e  o v e r a l l  from a c c i d e n t - i n j u r y  s t u d i e s ,  s o  t h a t  t h e  
e v a l u a t i o n .  To de te rmine  agreement of f u l l  v a l u e  of r ea rward  f a c i n g  s e a t s  can  
o b j e c t i v e  and s u b j e c t i v e  f i n d i n g s ,  t h e  be developed.  D e t a i l s  of s u r v i v a b l e  
s u b j e c t s  were asked .to f i l l  o u t  a  ques- c r a s h e s  i n  c i v i l i a n ,  a s  w e l l  a s  m i l i t a r y  
t i o n n a i r e  a f t e r  s i t t i n g  p e r i o d s  of 1 5  t r a n s p o r t s ,  shou ld  be s t u d i e d  from t h e  
minutes  and 2  hour s ,  t o  e x p r e s s  t h e i r  c r a s h - i n j u r y  p o i n t  of view, s o  t h a t  v a l i d  
judgment r e g a r d i n g  t h e  c h a i r  t e s t e d  from c o n c l u s i o n s  c a n  be r eached  on: 1 )  The 
12 d i f f e r e n t  p o i n t s  of view. The r e s u l t s  magni tude ,  d i r e c t i o n  and d u r a t i o n  of 
show agreement between s u b j e c t i v e  and c r a s h  f o r c e s  i n  s u r v i v a b l e  t r a n s p o r t  
o b j e c t i v e  f i n d i n g s  i n  t h e  c a s e  of d i s -  a c c i d e n t s ;  2 )  The d e s i r a b l e  s t r e n g t h  f o r  
t i n c t  d i f f e r e n c e s  i n  s i t t i n g  comfor t .  s e a t s  and s a f e t y  b e l t  i n s t a l l a t i , o n s ;  3 )  
When t h e  d j . f f e rences  weye minor ,  n e i t h e r  The e f f e c t i v e n e s s  of s a f e t y  f e a t u r e s  i n  
t h e  o p i n i o n s  expres sed  by t h e  s u b j e c t s  s e a t  d e s i g n ;  4)  The r e l a t i v e  m e r i t s  of 
nor t h e  r e s u l t s  of t h e  measurements a r e  forward f a c i n g  and r ea rward  f a c i n g  s e a t s .  
mean ingfu l ,  i f  a  l a r g e  group o f  t e s t  Author 
s u b j e c t s  a r e  employed and t e s t i n g  condi-  
t i o n s  a,re uni form.  0 7DEMP- CA62 

Dernpsey, 6 .  A .  
07COOK-E 48 THE AIR FORCE STUDIES SEAT DESIGN: BODY 

Cook, E. SUPPORT/RESTRAINT 
STUDY OF SEATING UNDER VARIOUS WEATHER Product  Eng inee r ing  

CONDITIONS 'Vol. 33 ( A p r i l  16 ,  1962) 
Pp. 106-117 



07DREY-H 60 
Dreyfuss ,  H .  
SEATS FUR PEOPLE 
Machine Design 
Vol .  7 6 ,  (November 1 0 ,  1960) 
Pp.  152-157 

COWORT EVALUATION OF THE C-124 CREW SEAT 
(Weber ) 

Wrigh t -Pa t t e r son  Air Force  Base ,  Ohio 
October  1959 

, 07FRYE-DI58 
An i d e a l  s e a t  s h o u l d  p rov ide  r e s t f u l  F r y e r ,  D. I .  
packaging of t h e  occupant  a f t e r  many AIRCRAFT PASSENGER SEAT DESIGN AND CRASH 
hours  of s i t t i n g .  Ample p r o p o r t i o n s  o f  SURVIVAL 
t h e  s e a t  bottom and arm rests c o n t r i b u t e  RAF, Institute of 
t o  t h e  f i r s t  impress ion .  A p r o p e r l y  de- Farnsborough,  England 
s i g n e d  s e a t  m a i n t a i n s  normal good p o s t u r e .  FPRC No. 1055 
The s e a t  has  enough t i l t  t o  throw t h e  August 1958 
c h e s t  g e n t l y  outward and a l l o w s  t h e  I n  t h i s  r ev iew,  an a t t e m p t  is made t o  
s h o u l d e r s  t o  d rop  back s l i g h t l y .  The s e a t  d e s c r i b e  t h e  f o r c e s  l i k e l y  t o  be encoun te red  
s h o u l d  s u p p o r t  t h e  middle  and upper r e g i o n  i n  an  a c c i d e n t  and t h e  b e s t  means by which 
of t h e  s p i n e .  A l l  c o m f o r t a b l e  s e a t i n g  t o  minimize t h e i r  v a r i o u s  e f f e c t  on pas- 
p o s t u r e s  have one t h i n g  i n  common -- t h e y  s e n g e r s .  
m a i n t a i n  an  a n g l e  of a t  l e a b t  90 deg .  
between t h e  h i p s  and knees .  However, no O ~ G E N E - S A ~ O  ( O ~ G E N E - S A ~ O )  
one  p o s i t i o n  remains  comfor t ab le  f 6 r  Genera l  S e r v i c e s  A d m i n i s t r a t i o n  
ve ry  long .  A good s e a t  a l l o w s  many com- FEDERAL SPECIFICATION; BELT; SEAT, PAS- 
f o r t a b l e  pos tu res - - the  more t h e  b e t t e r ,  SENGER TYPE AUTOMOTIVE ( I n c l u d e s  
When s e a t e d ,  t h e  human body is b e s t  sup- ~mendment-31 
p o r t e d  i f  most of t h e  weight  r e s t s  on t h e  Genera l  S e r v i c e s  A d m i n i s t r a t i o n  
two bony p o i n t s  o f  t h e  p e l v i s .  A r m  rests Janua ry  19 ,  1960 
a r e  v a l u a b l e  o n l y  i f  t h e y  h e l p  t h e  elbows JJ-B-185a 
s u p p o r t  some of t h e  weight  o f  t h e  upper  11 PP. 
body. 

07GLAI-DH61 
07ELDE-HE35 G l a i s t e r ,  D. H .  

E lden,  H. E. PROPERTIES OF POLYURETHANE FOAMS I N  
PROPERTIES OF CELLULAR RUBBER FOR PAS- RELATION TO THEIR USE AS EJECTION SEAT 

SENGER CAR CUSHIONING CUSHION MATERIAL 
I n d i a  Rubber World F l y i n g  Pe r sonne l  Resea rch  Committee, 
Vol .  92 (August 1935) RAP I n s t i t u t e  o f  A v i a t i o n  Medicine,  
Pp.  25-28 Farnsborough,  Hants  , England 

FPRC Repor t  No. 1184,  Memo Repor t  No. 158 ,  
07ELLI-EE39 (August 1961) 

E l l i e s .  E. E. AD 279 574 
THE DEVELOPMENT OF FOAMED LATEX CUSHIONING P o l y e s t e r  and p o l y e t h e r  g r a d e s  o f  po lyu re -  
SAE J o u r n a l  t h a n e  foams have been subgec ted  t o  a num- 
Vol .  43,  No. 3 (March 1939) be r  of  t e s t s  t o  de t e rmine  t h e i r  p h y s i c a l  
Pp. 93-96 p r o p e r t i e s  i n  r e l a t i o n  t o  t h e i r  s u i t a b i l i t y  

a l s o  f o r  u s e  a s  c u s h i o n s  on e j e c t i o n  s e a t s .  - P r o p e r t i e s  measured were d e n s i t y ,  com- 
Rubber Age p r e s s i b i l i t y ,  permanent de fo rma t ion  
Vol .  44 (March 1939) f o l l o w i n g  prolonged compress ion ,  r a t e s  
Pp.  331-334 of r ecove ry  f o l l o w i n g  b r i e f  compress ion ,  

and measures of damping under  l i g h t l y  and 
07FISH-J 6 5  h e a v i l y  loaded c o n d i t i o n s .  

F i s h ,  J a y ,  and Wright ,  Rober t  H .  
THE SEAT BELT SYNDROME--DOES I T  EXIST? 07GODD-GE22 (05GODD-GE22) 
The J o u r n a l  of Trauma Goddard, G .  E. 
November 1965 BODY SEATING DIMENSIONS 
Pp. 746-750 SAE J o u r n a l  

Vol .  10 ,  No. 2 (February  1922) 
07FORD-MC47 Pp. 117-120 

Ford  Motor Company 
FATIGUE TEST OF CUSHION PAD SUPPORTS 0 7GRAH- CH49 
Ford Automotive Research  Department Graham, C .  H .  
August 1 2 ,  1947 PRODUCTION TRIM ENGINEERING AS APPLIED TO 

AUTOMOTIVE SEATING 
07FORR-J 59 SXE N a t i o n a l  Passenger  Car ,  Body, and 

F o r r e s t ,  J . ,  e t  a l .  P roduc t ion  Meeting 
D e t r o i t ,  Michigan (March 8-10, 1949) 
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07GRIF-F 6 5  
G r i f f i t h s ,  F .  
DESIGN, DEVELOPMENT AND MANUFACTURE OF 

PLASTICS FOAM SEATS 
AutomotJ..ve Body E n g i n e e r i n g  
P o l .  1 3 5 ,  ( J a n u a r y  1965)  
Pp.  :10-12 

07GILB-EA52 
G i l b e r t ,  E .  A .  
BACKWARD SEATING 
SAE J o u r n a l  
V o l .  60, No. 6 ( J u n e  1952)  
P .  56 

a l s o  - 
S. A v i a t i o n  Medic ine  
Val, 23 ,  No. 5  ( O c t o b e r  1952) 
P.  533 

Most p a s s e n g e r  f a t a l i t i e s  i n  a i r c r a f t  
r e s u l t  f rom i m p a c t  i n  c r a s h  l a n d i n g s  and 
n o t  f rom b u r n i n g ,  a c c o r d i n g  t o  c u r r e n t  
m e d i c a l  o p i n i o n .  I n j u r i e s  p r e v e n t  t h e  
p a s s e n g e r  from e s c a p i n g  a  c r a s h  f i r e .  
A l s o ,  t h e  p r e s e n t  s a f e t y  b e l t  is  i n a d e -  
q u a t e  b e c a u s e  i t  o n l y  r e s t r a i n s  t h e  lower 
p a r t  o f  t h e  body,  l e t t i n g  t h e  t o r s o  a c t  
a s  a  w e i g h t e d  l e v e r  d r i v i n g  t h e  t e n -  
pound human head f o r w a r d  and s u b j e c t i n g  
i t  t o  a n  i m p a c t  f o r c e  g r e a t e r  t h a n  t h a t  
a c t i n g  on t h e  a i r c r a f t  s t r u c t u r e  a t  t h a t  
p o i n t .  T h e r e f o r e  i t  became l o g i c a l  f o r  
i n v e s t i g a t o r s  t o  e x p e r i m e n t  w i t h  a  r e a r -  
f a c i n g  s e a t .  The g e n e r a l  r e a c t i o n  t o  
t h i s  p r o p o s a l  was t h a t  " p e o p l e  d o  n o t  
l i k e  t o  r i d e  ba.ckwards. " However, ' t h i s  
was n o t  b o r n e  o u t  by i n v e s t i g a t i o n .  The 
M i l i t a r y  Air T r a n s p o r t  S e r v i c e  p r o v i d e d  
f o r  r e a r w a r d  f a c i n g  s e a t s  i n  p a r t  o f  its 
Boeing  C-97 f l e e t ,  u s i n g  a  s e a t  d e s i g n e d  
t o  t a k e  a  1 6  g  f o r w a r d  l o a d  b a s e d  on a  
p a s s e n g e r  w e i g h t  o f  225 pounds .  With a  
normal  p a s s e n g e r  w e i g h t  o f  1 7 5  pounds ,  
t h e  p e r m i s s i b l e  f o r w a r d  g  l o a d  i n c r e a s e s  
t o  a p p r o x i m a t e l y  t w e n t y - f o u r .  The s e a t  
c a n  be  f o l d e d  a g a i n s t  t h e  s i d e  o f  t h e  
f u s e l a g e  t o  make roorn f o r  c a r g o .  

07GUIL-FA47 
G u i l l e r m e t y ,  F .  A .  
SEAT PRESSURE PAD - FIRST MONTHLY 

PROGRESS REPORT 
F i s h e r  Body E n g i n e e r i n g  D i v i s i o n ,  E x p e r i -  

m e n t a l  and Development S e c t i o n  
S t r u c t u r e s  Memorandum 72-1 (December 1 6 ,  

1947)  

O 7HANN-TD57 
Hanna, T .  D . ,  and L i b b e r ,  L. M .  
DNELOPMENT AND TEST OF PNEUMATIC SEAT 

CUSHIONS: EVALUATION OF PROTOTYPE SEAT 
CUSHIONS 

A i r  Crew Equipment L a b o r a t o r y ,  Nava l  
A i r  M a t e r i a l  C e n t e r ,  P h i l a d e l p h i a ,  
P e n n s y l v a n i a  

R e p o r t  No. NAMC-ACEL-321 (8 F e b r u a r y  1957)  
P r o j .  TED n o .  NAMC-AE-5225.1 
AD 221. 885 

To r e l i e v e  f a t i g u e  e n c o u n t e r e d  i n  p ro-  
l o n g e d  f l i g h t ,  a  p r o j e c t  was i n i t i a t e d  
t o  improve  s e a t  c u s h i o n s  u s e d  i n  combat 
a i r c r a f t .  E i g h t  t y p e s  of  s e a t  c u s h i o n s  
were  e v a l u a t e d  i n  a n  e x p l o r a t o r y  l a b o r a -  
t o r y  s t u d y  and i n  o p e r a t i o n a l  sc luadrons .  
By means of  a  q u a n t i f i a b l e  q u e s t i o n n a i r e  
t h e  o p e r a t i o n a l  e v a l u a t i o n  i n d i c a t e d  t h a t  
t h e  most b e n e f i c i a l  s e a t  c u s h i o n  a s s e m b l y  
was t h e  p u l s a t i n g  t y p e  c o v e r e d  w i t h  T r i -  
l o k  . 'This t r  i - d i m e n s i o n a l  f a b r i c  was 
f o u n d  t o  b e  most  h e l p f u l  i n  r e l i e v i n g  
t h e r m a l  d i s c o m f o r t  and i n  m i n i m i z i n g  
p e r s p i r a t i o n  u n d e r  t h e  bu tLocks  and t h i g h s .  
Due t o  c e r t a i n  i n h e r e n t  d i s a d v a n t a g e s  i n  
t h e  motor  d r i v e n  c o m p r e s s a r  u n i t  u s e d  w i t h  
t h e  p u l s a t i n g  s e a t  c u s h i o n  i t  is  recom- 
mended t h a t :  ( 1 )  f u r t h e r  e f f o r t  be  ex-  
pended t o  d e v e l o p  a n  improved m i n i a t u r i z e d  
motor  d r i v e n  c o m p r e s s o r ,  ( 2 )  a  f u r t h e r  
a t t e m p t  be  made t o  u t i l i z e  t h e  e x i s t i n g  
a i r  s o u r c e s  w i t h i n  t h e  a i r c r a f t ;  and 
( 3 )  t h a t  a  r e d e s i g n e d  s t a t i c  a i r  c u s h i o n  
be  o p e r a t i o n a l l y  e v a l u a t e d  t o  d e t e r m i n e  
i t s  s u i t a b i l i t y  a s  a n  i n t e r i m  s e a t  
c u s h i o n .  (Author )  

07HANN-TD58 
Hanna, T ,  D . ,  and L i b b e r ,  L. M .  
THE PRESENT STATUS OF THE NAVY FATIGUE- 

RELIEVING PNEUMATIC SEAT CUSHION 
J o u r n a l  o f  A v i a t i o n  Medic ine  
V o l .  29 ,  No. 3 (March 1958)  
P p .  237 

A s t a t i c  a i r  c u s h i o n  and two t y p e s  of  
p u l s a t i n g  a i r  c u s h i o n  c o v e r e d  w i t h  t r i l o k  
w e r e  s u b m i t t e d  t o  a n  o p e r a t i o n a l  s q u a d r o n  
f o r  e v a l u a t i o n .  R e s u l t s  o b t a i n e d  from a  
s t r u c t u r e  q u e s t i o n n a i r e  r e v e a l e d  t h e  s t a t i c  
a i r  c u s h i o n  t o  be  t h e  mos t  a c c e p t a b l e  
d e s i g n  c o n s i d e r e d .  

O7HARR-A 6 5  
H a r r i s o n ,  A .  
RUBBER AND PLASTICS I N  AUTOMOBILE SEATS 
Automot ive  Body E n g i n e e r i n g  
Vol .  1 3 5  (May 1965)  
Pp .  12+ 

07HASB-AH62 (O~HASB-AH621 
Hasbrook ,  A. B . ,  and E a r l e y ,  J .  C.  
FAILURE OF REARWARD FACING SEATBACKS AND 

RESULTING INJURIES I N  A SURVIVABLE 
TRANSPORT ACCIDENT 

U .  S .  C i v i l  Aeromed. R e s .  I n s t . ,  Oklahoma 
C i t y ,  Oklahoma 

62-7 ( A p r i l  1962)  

P h o t o g r a p h s  w i t h  c a p t i o n s  showing  s e a t -  
baclc f a i l u r e s  and t h e i r  c a u s e s  and a  
d e s c r i p t i o n  o f  t h e  i n j u r i e s  s u s t a i n e d  i n  
a  r e l a t i v e l y  low f o r c e  t r a n s p o r t  a c c i d e n t  
a r e  p r e s e n t e d .  



07HAWT-R 59 (10HAWT-R 59) 07HICK-WE51 
Hawthorne, R. Hicks ,  W .  E. 
ENERGY ABSORKTION APPLIED TO SEAT DESIGN SAFER SEATING 
Space Aeronau t i c s  Aeronau t i c s  
October  1959 Vol.  24 ,  No. 4  (May 1951) 
Pp.  70-74, 76 ,  77 a l s o  - 
How can  t h e  s e a t  anchorage  be k e p t  from J .  A v i a t i o n  Med. f a i l i n g  i n  s u r v i v a b l e  a i r c r a f t  c r a s h e s ?  Val. 23, No. 
By d e s i g n i n g  t o  t h e  energy a b s o r p t i o n  
p r i n c i p l e ,  answers Aerotherm, which h a s  Pp. 94 

done j u s t  t h a t  w i t h  t h e  s e a t s  f o r  Pan A m ' s  I n  a  t y p i c a l  s e v e r e  p l a n e  c r a s h ,  comple te  
707s .  c rumpl ing of t h e  f u s e l a g e  e x t e n d s  rough ly  

halfway back a l o n g  t h e  i n h a b i t e d  p o r t i o n .  
07HEND-E 54 (10HEND-E 54) The on ly  occupan t s  who can  e scape  w i t h o u t  

Hendler ,  E . ,  and Evans,  R .  G .  more t h a n  minor i n j u r i e s  a r e  t h o s e  i n  t h e  
EVALUATION OF COLLAPSIBLE TYPE DITCHING i n t a c t  p a r t  of  t h e  f u s e l a g e .  I f  t h e y  a r e  

SEAT stowed immovably, t h e  o n l y  q u e s t i o n  is i f  
A e r o n a u t i c a l  Medical  Equipment Labora to ry  t h e y  c a n  endure  t h e  shock of d e c e l e r a t i o n .  

Naval A i r  Exper imenta l  S t a t i o n ,  P h i l a -  P r o p e r l y  s u p p o r t e d ,  t h e y  c a n  s t a n d  b r i e f  
d e l p h i a ,  Pennsylvania  d e c e l e r a t i o n  up t o  40 g ,  t h e  f o r c e  achieved 

Rep t .  TED no.  NAM AE-6316 (15 November 1 9 5 4 ) b y  a  modera te-s ized  a i r l i n e r  moving 205 
AD 50 046 mph a t  t ime of impact .  The f o r e  p a r t  of t h e  

"Three t y p e s  of a f t - f a c i n g  c o l l a p s i b l e  f u s e l a g e  cush ions  t h e  shock t o  t h e  r e a r  

d i t c h i n g  s e a t s ,  d i f f e r i n g  mainly  i n  ma- p a r t ,  s o  t h a t  occupan t s  ( i f  a d e q u a t e l y  

t e r i a l s  used  i n  t h e i r  c o n s t r u c t i o n ,  were s u p p o r t e d )  have a  good chance  of s u r v i v a l .  

s t a t i c a l l y  and dynamical ly  t e s t e d  t o  
de t e rmine  t h e i r  d i t c h i n g  and c r a s h  pro- 07HILT-BC66 

t e c t i v e  p r o p e r t i e s .  Dynamic t e s t s  were H i l t o n ,  Bernard C. 
THE DENELOPMENT OF SAFETY SEATING FOR made u s i n g  t h e  HG-1 c a t a p u l t  and an  an th ro -  l ~ ~ m Y  ( I n  Stapp Car 

pomorphic dummy. Average a c c e l e r a t i o n s  - 
a p p l i e d  t o  t h e  c a t a p u l t  c a r ,  upon which Crash  Conference)  

t h e  t e s t  l oad  was mounted, ranged from November 1966 

about  10 t o  38G, l a s t e d  from about  0 .22  Pp. 124-131 

t o  0.12 seconds  and were approx ima te ly  B r i t i s h  med ica l  and road  s a f e t y  r e s e a r c h  
s q u a r e  wave i n  shape .  Over s h o o t  of ac-  teams have r e v e a l e d  t h e  need f o r  improve- 
c e l e r a t i o n  measured i n  t h e  dummy reached  ment i n  v e h i c l e  s e a t i n g  d e s i g n s  t o  e l i m i -  
v a l u e s  more than  tw ice  t h a t  a p p l i e d  t o  t h e  n a t e  s e r i o u s  i n j u r i e s  and d e a t h s  a r i s i n g  
c a t a p u l t  c a r .  Tens ions  measured i n  each  from c a r  occupant  movement and e j e c t i o n  
lower s e a t  suspens ion  s t r a p  were a s  h igh  d u r i n g  impact .  

a s 1 ~ 5 t i m e s t h e t o t a 1 1 0 a d c o m p u t e d a s  T h e p a p e r d e s c r i b e s t h e m a i n r e q u i r e m e n t s  
the product of mass and of safety seating and t h e  result of th ree  t i o n ,  wh i l e  i n  each  upper s e a t  suspens ion  y e a r s  development work i n  B r i t a i n  t o  pro- s t rap ,  tensions as high as the  load, duce effective seats and mountings of low computed a s  above,  were measured.  With c o s t ,  c a p a b l e  of be ing  f i t t e d  i n t o  conven- c e r t a i n  m o d i f i c a t i o n s  t o  t h e  b a s i c  s t r u c -  t ional vehicles and of coping wi th  forward t u r e ,  i t  is concluded t h a t  a  nylon mesh l o a d s  of ove r  30 G .  I t  is e s t i m a t e d  t h a t  and s t r a p  c o l l a p s i b l e  d i t c h i n g  s e a t  would the  adoption of such seats would increase p rov ide  adequa te  p r o t e c t i o n  f o r  pe r sonne l  the  vehicle cost by less than 2%. a g a i n s t  f o r c e s  engendered d u r i n g  a i r c r a f t  
d i t c h i n g  and c r a s h e s .  I t  is t h e r e f o r e  
recommended t h a t  t h i s  t y p e  of modif ied  07H0DG-VR63 

s e a t  be accep ted  f o r  u s e  i n  m u l t i - p l a c e  Hodgson, V .  R . ,  L i s s n e r ,  H .  R . ,  and 

long  r ange  t y p e  a i r c r a f t . "  P a t r i c k ,  L .  M. 
RESPONSE OF THE SEATED HUMAN CADAVER TO 

07HENR- JP45 
Henry, J .  P .  
A METHOD FOR THE ASSESSMENT OF SEAT COM- 

FORT WITH A DESCRIPTION OF SOME RESULTS 
OBTAINED WITH THE PILOT'S SEAT OF THE 
DOUGLAS BTZD BOMBER 

Com. A v i a t i o n  M .  U .  S .  Research  Counc i l ,  
Washington, D. C .  

1945 

ACCELERATION AND JERK WITH AND WITHOUT 
SEAT CUSHIONS 

Human F a c t  o r  s 
Vol.  5  (October 1963) 
Pp. 505-523 

Human c a d a v e r s  were s u b j e c t e d  t o  s e a t - t o -  
head a c c e l e r a t i o n s  t o  a  maximum a c c e l e r a -  
t i o n  and j e r k  ( r a t e  of change of a c c e l e r a -  
t i o n )  of 18  g  and 2600 g / sec ,  r e s p e c t i v e l y ,  



w i t h  s i x  d i f f e r e n t  t y p e s  of s e a t  c u s h i o n s .  07KIRC-0~92 
Btr; i i rn,  gages were cemented 'to t h e  v e r t e -  Ki . rchner ,  0 .  E. 
b r a %  column and a c c e l e r o m e t e r s  were a t t a c h e d  CRASH FORCES AND SEATING 
t o  hone a t  s e v e r a l  l e v e l s  of t h e  body. P a p e r ,  E leven th  Annual I n t e r n a ' t i o n a l  A i r  
Tho crhject of t i le  e:sperirnelats was t o  S a f e t y  Seminar,  A t l a n t i c  C i t y ,  New 
oba~;rtrs 'the e f f e c t s  of v a r y i n g  magnitude J e r s e y  
of accel .e rn t ior r  ,, jerk., aild s e a t  c l l sh ions  November 11, 1958 
on the s t r a i n  and a . cce l e ra t . l on  r e sponse  
of .the cadaver Esslul t s  : i nd ica t e  t h a t  ( O ~ L A M M - A C ~ I . :  s e e  O ~ L A M M - ~ ~ 6 1 )  
dyni~sris: .i..oacl fac tor  ( r a t i o  of peak, t o  
mean re sponse )  :i.n.crreases w i t h  j e r k  a t  law 0 7 L M ~ - ~ w 4 8  
J e r k  :R.eveI~ .to 11 ma.:xi~num and t h e r e a f t e r  Lange, E r i c  W. 
remailas relatively i11dependen.t of j e r k ;  A STUDY OF PASSENGER CAR SEATING 
:Cnc:i*en.~c.s wi th  nic;.an or  te rm. ina l  accel .e ra-  Marell 1, 1948 
t i o n  3.n. t he  range of these " t e s t s ;  and 
i n c ~ e a s e a  :Car a l l  t:ypcs of bsuslzions used 07LAppmAN49 
i.n !;l.iese t e s t s ,  B t r a i n a  rr~easured on t h e  Lappin ,  A .  N .  
body of v e r t e b r a e ,  p a r t i c u l a r l y  i n  ' the DESIGN OF ROTATABLE SEAT FOR ACCELERATION 
:Enmbar r e g i o n ,  cr:orr~espon~:8 c'l .osely ,to body ALLEVIATION 
a c c e i . e r a t i u a s ,  br.1.t s t r a . i a s  rnea.sured i n  t h e  cornell Aeronau t i ca l  Labora to ry ,  I ~ ~ ~ ~ ~ ~ ~ -  
rear  of vc!r* teb~~: \~:  ,w,e~'e 110t :~'e:1.ated t o  a t e d ,  B u f f a l o ,  New York 
body acce lera t ions .  Repor t  BC-531-S-16 (December 1949) 

0 7HOEB- WH4'7 ASTIA AT1 125 505 

Hoehn, V .  H .  
FOAiVI RUBBIB AND SEATING COMFORT 
Pape r ,  Meeting of t h e  American S o c i e t y  of 

Body Engineers  
D e t r o i t ,  Michigan (November 6 ,  1947) 

O7BOOT-C 46 
*- 

HOOTON'S CHAIR 
Li.f  e 
Vol ,  2 3 ,  No. 37 (February  11, 1946) 
Pp,  33-34, 38 

0719 -5'T65 

19 THIS THE SEATING OF THE FUTURE? 
Automotive Design Eng inee r ing  
Vol. 5 (March 9965) 
Pp. 56-7, i l l u s ,  

07KEEG- JJ64 
Keegan, J. J .  and Radke, A .  0 .  
DESIGNING VEHICLE SEATS FOR GREATER 

COMFORT 
SAE J o u r n a l  
Vol .  72 (September 1964) 
Pp.  50-55 

0 7KENN-P836 --- 
KENNINGTON PIVOTED SEAT FRAME 
Automobile Enaineer  
Vol .  26 ,  No. 6 ( J u l y  1936) 
Pp. 298 

07KIRC-0E91 
Ki rchne r ,  0 .  E. 
A COMPARISON OF THE ADVANTAGES AND DIS- 

ADVANTAGES OF FORWARD VS. REARWARD 
FACING A I R  TRANSPORT PASSENGER SEATS 

F l i g h t  S a f e t y  Foundat ion ,  New York 
March 1958 

The r o t a t a b l e  s e a t ,  d e s c r i b e d  i n  t h i s  r e -  
p o r t ,  is an a c c e l e r a t i o n  s e n s i t i v e  d e v i c e  
which a u t o m a t i c a l l y  c a u s e s  t h e  p i l o t ' s  o r  
p a s s e n g e r ' s  body t o  be o r i e n t e d  i n t o  a 
p o s i t i o n  which g r e a t l y  i n c r e a s e s  h i s  
t o l e r a n c e  t o  h igh  a c c e l e r a t i o n .  

O7LEDE-J 59 
L e d e r e r ,  J .  
RESEARCH I N  OCCUPANT SAFETY, WNAMIC 

TESTING OF SEATS 
F l . i gh t  S a f e t y  Foundat ion ,  New Pork ,  New 

York 
November 19 59 

I n  o r d e r  t o  p rov ide  a more r e a l i s t i c  
dynamic t e s t  of a i r c r a f t  s e a t s  a new 
program and f a c i l i t y  w i l l  be r e q u i r e d ,  
Some of t h e  i t ems  i n  t h e  proposed program 
i n c l u d e  t h e  fo l lowing :  Passenger  s e a t  
c r a s h w o r t h i n e s s  , eva lua t io r l  o f  i n j u r y  
p r o t e c t i o n  i n  s e a t s  t h a t  do no t  f a i l ;  
B e l e t h a l i z a t i o n ;  Cargo Crash  p r o t e c t i o n ;  
F a c i l i t y  s p e c i f i c a t i o n s ;  and Pe r sonne l  
r e q u i r e d .  

07LAY -WE40 
Lay, W .  E . ,  and F i s h e r ,  L. C. 
RIDING COMFORT AND CUSHIONS 
SAE J o u r n a l  
V o l .  47 ,  No. 5 (November 1940) 
Pp.  482,, 496 

LEAF SPRING BEAT FOR AUTOMOBILES 
I r o n  Age 
Vol.  145,  No. 5 (February  1, 1949) 
Pp.  8 8  

07LZPP-S 49 
L i p p e r t ,  S .  
DESIGNING FOR COMFORT IN AIRCRAFT SEATS 



Douglas A i r c r a f t  Company, I n c o r p o r a t e  07MODE-S 39 
Long Beach,  C a l i f o r n i a  

Repor t  No. SM-14741, 7/20/49, r e v i s e d  MODERN SEATING 
10/10/52 and 5/15/53 Automobile Engineer  

VoP. 39,  No. 390 (November 1939) 
The d imens iona l  and dynamic a s p e c t s  of Pp.  400-401 
s e a t  d e s i g n  a r e  p r e s e n t e d  i n  a d e s i g n  
sequence  based on f i t t i n g  groups  on which 07MONRmAE 
s t a t i s t i c a l l y  r e l i a b l e  measurements a r e  Monroe Auto Equipment Company 
a v a i l a b l e .  The g raphs  and t a b l e s  inco r -  MONROE E-Z-RIDE TRUCK SEAT 
p o r a t e  d a t a  from many s e a t  and r e l a t e d  Monroe Auto Equipment Co., Monroe, Michigan 
s t u d i e s  and form a working body of i n f o r -  Advertising Brochure 
mat ion  f o r  t h e  s e a t  d e s i g n e r  and f o r  t h e  
s e a t  p u r c h a s e r .  Author 07MORR-CW47 (05MORR-CW47) 

Mor r i s ,  C .  W .  
07LIPP-S 57 ANATOMY AND STATISTICS AID DESIGN OF 

L i p p e r t ,  S .  PASSENGER SEATS 
CELLULAR PLASTICS I N  AIRCRAFT SEAT DESIGN SAE Journa l  
Douglas A i r c r a f t ,  S a n t a  Monica, C a l i f o r n i a  v o l e  55 (september 1947) 
Janua rv  1957 

a l s o  - 
07MCCO-CE47 (PASSENGER SEATS CAN BE COMFORTABLE) 

McCormick, C. E. SAE P r e p r i n t  ( A p r i l  1947) 
AUTOMOBILE SEATS-EFFICIENT SUPPORT OF THE 

HUMAN BODY I N  MOVING VEHICLES AND RECENT O ~ M U R R - C A ~ ~  
DFVELOPMENTS I N  SEAT CONSTRUCTION Murray Corpora t ion  of America 

P a p e r ,  American S o c i e t y  of Body Eng inee r s  MURRAY MANUAL: AUTOMOBILE CUSHION SPRINGS 
I n c o r p o r a t e d ,  Techn ica l  Convent ion ,  (A Graphic  Manual) 

D e t r o i t ,  Michigan (November 6 ,  1947) Murray Corpora t ion  of America, D e t r o i t ,  
Michigan 

07MCSU-A 52 1945 
McSurely, A .  
GOOD SEATING ENGINEERING SAVES LIVES 07NEYH-AE47 
A v i a t i o n  Week Neyhar t ,  A .  E . ,  and Seashore ,  C. G .  
24 November 1952 SEATING AND OTHER ASPECTS OF THE DRIVER'S 

The impor tance  of s e a t  d e s i g n  and c o n s t r u c -  ENV1R0NMENT 
t i o n  is exempl i f i ed  by t h e  a n a l y s i s  of an Paper SAE Summer Meeting 
a i r p l a n e  c r a s h  i n v o l v i n g  a Convair  240 June  3 ,  1947 
( i n - F l u s h i n g  Bay nea r  ~a Guardia  A i r p o r t ,  
New York, on Janua ry  1 4 ,  1952) .  The p l a n e  
d i t c h e d  i n  1 5  f t .  of  wa te r  a t  a speed of 
about  135 mph., and a normal r a t e  of 
d e s c e n t  of about  500 f t  p e r  minu te .  Peak 
d e c e l e r a t i o n s  i n  t h e  r a n g e  of 10 t o  1 5  g 
were absorbed by h u l l  and wings.  F a i l u r e  
of some s e a t  anchorages  i n d i c a t e d  t h a t  
s t a n d a r d  load  s p e c i f i c a t i o n s  of 6 g 
fo rward ,  6 . 6  g downward, and 1 . 5  g s i d e -  
ways were exceeded.  S t i l l ,  no major i n -  
j u r i e s  were i n c u r r e d  by t h e  pas senge r s  
due t o  t h e  r e s i l i e n t  s t r u c t u r e  of s e a t  ba 
backs  and t h e  f i r m  anchorage  of t h e  s e a t s .  
The f o l l o w i n g  improvements a r e  recommended: 
(1 )  s e a t s  which w i l l  s t a n d  1 5  g l o a d s ;  
( 2 )  s e a t  backs o f  d u c t i l e  m e t a l  t h a t  w i l l  
cush ion  body o r  head shock;  ( 3 )  f i r m  ancho 
anchor ing  of pas senge r s  t o  t h e i r  s e a t s  
w i t h  snug ly  t i g h t e n e d  3000-lb.  l oad  s e a t  
b e l t s .  

07MCW I-RL50 
McWilliams, R .  L. 
AUTOMOTIVE SEATING 
Summer Round Tab le  Meeting 
1950 

07NOBL-H 6 1  (05NOBL-H 61) 
Noble, H . ,  and Domzalski ,  L .  P .  
EVALUATION OF HUMAN SUBJECT REACTION IN 

THE FORWARD AND AFT FACING SEATED 
POS ITIONS 

Air Crew Equipment Labora to ry ,  U .  S .  Nav 
Air M a t e r i a l  C e n t e r ,  P h i l a d e l p h i a ,  
Pennsy lvan ia  

Rep t .  NAMC-ACEL-424 (February  1961) 
AD 259 071 

T h i s  r e p o r t  p r e s e n t s  a compara t ive  exam- 
i n a t i o n  of t h e  r e a c t i o n s  of human sub- 
j e c t s  t o  s i m u l a t e d  c r a s h  a c c e l e r a t i o n  
f o r c e s ,  when s e a t e d  i n  a s t a n d a r d  Navy 
passenger  s e a t  a l i g n e d  i n  e i t h e r  t h e  
forward  o r  a f t  f a c i n g  p o s i t i o n .  Environ- 
men ta l  pa rame te r s  such  a s  s e a t  a c c e l e r a -  
t i o n ,  end v e l o c i t y ;  anthropomorphic 
dummy motion and a c c e l e r a t i o n ;  human 
s u b j e c t  motion and a c c e l e r a t i o n ;  and 
d i s t r i b u t i o n  of s e a t  member l o a d s  d u r i n g  
a s e r i e s  of s i m u l a t e d  c r a s h e s  a r e  d i s -  
c u s s e d .  The t e s t s  were conducted  on t h e  
A i r  Crew Equipment Labora to ry  H o r i z o n t a l  
L inea r  A c c e l e r a t o r .  



Pa.ton, C .  . R . ,  Rj.ckard, E. C . ,  and Aoehn, 
'v. 13. 

SEAT' CUSHIONS AND THE BIDE PROBLEM 
ElAE J o u r n a l  
YoL. 47,  No. I ( J u l y  1940) 
Pp.  273-283 

O7PATT- DI 
P a t t ,  D. I . ,  and R a n d a l l ,  F .  E. 
PRINCIPLES OF SEATING IN FIGHTER TYPE 

AIRCRAFT 
Aero Medical  Labora to ry ,  AAF, ATSC, 

Eng inee r ing  D i v i s i o n  
T-SEAL-3-695-58 

07PATT-D145 
P a t t ,  D. I .  
COMFORT EVALUATION OF THE HAMMOCK-TYPE 

FIGHTER SEAT 
Wr igh t -Pa t t e r son  Air Force  Base ,  Ohio 
WADC TR No. TSEAL 3.-65-32EE (1945) 

REAR-FACING SEATS CALLED SAFEST TYPE FOR 
CB ILDREN 

Automotive News 
J u l y  18 ,  1966 
Pp. 106 

07ROEG-HF60 
Roegner,  H. F .  
CRASH I N J U R Y  BULLETIN: PART I  -, ATTACH- 

MENT OF SEAT BELTS I N  THE HU-1A 
HELICOPTER; PART I1 - STOWAGE; OF EQUIP- 
MENT UNDER TROOP SEATS 

A v i a t i o n  Crash  I n j u r y  Resea rch ,  Phoenix ,  
Ar izona  

AvCIR 69-0-120, TREC Tech.  Rept,.  No. 60- 
6 1  (September 1960) 

T h i s  r e p o r t  g i v e s  d e t a i l e d  i n s t r u c t i o n s  
on t h e  c o r r e c t  and i n c o r r e c t  method of 
i n s t a l l a t i o n  of t h e  s e a t  b e l t  i n  t h e  
HU-1A h e l i c o w t e r .  I n  t h e  second s e c t i o n .  
t h e  stowage bf equipment under t r o o p  

' 

07PINK-I I57  s e a t s  is d i s c u s s e d .  Accident  e x p e r i e n c e  P i n k e l ,  I .  I . ,  and Rosenberg,  E. G .  
SEAT DESIGN FOR CRASH WORTHINESS 

w i t h  s e a t s  i n  t h i s  a i r c r a f t  i n d , i c a t e s  

NACA Rep t .  1332,  1957 (Supersedes  NACA t h a t  t h e  s e a t s  w i l l  f a i l  when under 

TN 3777) modera te  c r a s h  l o a d s .  I t  i s ,  t h ~ e r e f o r e ,  

AD 109 316 impor t an t  t h a t  t h e  a r e a  d i r ec t1 ,y  beneath  
a l l  occupied  t r o o p  s e a t s  be k e p t  f r e e  of 

On t h e  b a s i s  of d e c e l e r a t i o n  d a t a  o b t a i n e d  l o o s e  equipment.  
i n  f u l l - s c a l e  c r a s h e s ,  a  d e s c r i p t i o n  of 
c r a s h  d e c e l e r a t i o n  p u l s e s  is p r e s e n t e d  07RQGE-K 43 
which is s u i t a b l e  f o r  s e a t  d e s i g n .  C h a r t s  Rogers ,  K ,  
a r e  p r e s e n t e d  f o r  o b t a i n i n g  t h e  maximum STATIC TESTS OF PLYWOOD SEAT ASSEMBLY 
d e c e l e r a t i o n  l o a d s  expe r i enced  by t h e  Boeing Ai rp lane  Company, Wich i t a  D i v i s i o n  
s e a t  and passenger  i n  r e sponse  t o  t h e i r  Kansas 
c r a s h  d e c e l e r a t i o n  p u l s e s .  F i n a l l y ,  a  Repor t  No. 75-6321 (March 1943) 
method is p r e s e n t e d  f o r  de t e rmin ing  t h e  ATI-104 192 
s e a t  s t r e n g t h ,  s p r i n g  s t i f f n e s s ,  and 
de fo rma t ion  beyond t h e  e l a s t i c  l i m i t  T e s t s  were made t o  s e e  i f  t h e  s e a t  was 
r e q u i r e d  t o  s e r v e  i n  a  c r a s h  d e c e l e r a t i o n  s t r u c t u r a l l y  s a t i s f a c t o r y  t o  meet t h e  
p u l s e  of g i v e n  d e s c r i p t i o n .  Measurement r equ i r emen t s  and t o  de t e rmine  t h e  u l t i m a t e  
of passenger  d e c e l e r a t i o n s  i n  f u l l - s c a l e  strength the seat for  the 
l a b o r a t o r y  and c r a s h  s t u d i e s  shows t h a t  h a r n e s s  l o a d .  
t h e  g e n e r a l  p r i n c i p 1 . e ~  p r e s e n t e d  i n  t h e  
r e p o r t  a p p l y .  

0  7RADK- 8056 (05RADK-A056) 
Radke, A .  0 .  
THE APPLICATION OF HUMAN ENGINEERING DATA 

TO VEHICULAR SEAT DESIGN 
Bostrom Research  L a b o r a t o r i e s ,  Milwaukee, 

Wisconsin 
P u b l i c a t i o n  No. 117 (1956) 

A d e t a i l e d  r e p o r t  i n c l u d i n g  g raphs  and 
p i c t u r e s  of v e h i c l e  s e a t s  w i t h  t h e  a r e a s  
o f  p o s i t i o n ,  p o s t u r e ,  s t a t i c  comfor t  and 
v i b r a t i o n  i s o l a t i o n  i n t e g r a t e d  i n t o  t h e  
f i n a l  d e s i g n .  

0  7RAND-FE46 
R a n d a l l ,  F .  E. 
SEAT COMFORT 
Mechanical  Eng inee r ing  
Vol.  68 ,  No. 12 (December 1946) 
Pp.  1056-1058 

O7ROTH-VE6 3  
Rothe ,  V .  E . ,  Turnbow, J .  W . ,  Roegner,  
H .  F . .  and Bruaanik .  G .  M .  
CREW SEAT DESIEN CRITERIA FOR ARMY AIR-  

CRAFT 
United S t a t e s  Army, Trans .  Res .  Com., 

F o r t  E u s t i x ,  V i r g i n i a  
TRECOM Tech.  Rep t .  63-4 (February  1963) 
AD 404 561L 

S t r e n g t h  r equ i r emen t s  s e t  f o r t h  i n  m i l i -  
t a r y  s p e c i f i c a t i o n s  governing t h e  d e s i g n  
and f a b r i c a t i o n  of nonejec t ion- . type  crew 
s e a t s  c u r r e n t l y  u t i l i z e d  i n  Army a i r c r a f t  
were ana lyzed .  The a n a l y s i s  was made i n  
l i g h t  of  a c c i d e n t  e x p e r i e n c e  w i t h  t h i s  
s e a t ,  human t o l e r a n c e  a s  p r e s e n t l y  known, 
and a c c e l e r a t i o n s  and f o r c e s  which may 
be a n t i c i p a t e d  i n  a c c i d e n t s  i n v o l v i n g  
Army a i r c r a f t .  The a n a l y s i s  r e v e a l e d  t h a t  
t h e  s t r e n g t h  r equ i r emen t s  quoted  i n  cu r -  
r e n t  m i l i t a r y  s p e c i f i c a t i o n s  a r e  cons id -  



e r a b l y  lower t h a n  (1 )  t h o s e  which would 
be d i c t a t e d  by t h e  upper  l i m i t  o f  a c c e l -  
e r a t i o n s  which c a n  be t o l e r a t e d  by t h e  
occupan t s  of t h e  s e a t s  and ( 2 )  t h e  a c c e l -  
e r a t i o n s  and f o r c e s  t h a t  a r e  a s s o c i a t e d  
w i t h  Army a i r c r a f t  a c c i d e n t s .  T h i s  sub- 
s t a n t i a t e s  t h e  o b s e r v a t i o n  by t h e  Army 
t h a t  t h e s e  s e a t s  f a i l  under r e l a t i v e l y  
modera te  a c c i d e n t  c o n d i t i o n s ,  t h u s  sub- 
j e c t i n g  t h e  occupant  t o  f u r t h e r  h a z a r d s ,  
e s p e c i a l l y  i n  i n c r e a s e d  c o n t a c t  i n j u r i e s .  
On t h e  b a s i s  o f  t h e  d e t a i l e d  examina t ion  
of c u r r e n t  s p e c i f i c a t i o n s ,  human t o l e r -  
ance ,  and impact  a c c e l e r a t i o n  d a t a ,  i t  is  
recommended t h a t  t h e  crew s e a t  s p e c i f i c a -  
t i o n s  be r e v i s e d  and t h a t  dynamic load  
f a c t o r s  of 25G f o r  0.20 second p l u s  45G 
f o r  0 .10  second ,  measured i n  t h e  p e l v i c  
r e g i o n  of a  s u i t a b l e  anthropomorphic 
dummy, be hdopted f o r  crew s e a t  d e s i g n  
i n  t h e  l o n g i t u d i n a l  and l a t e r a l  d i r e c -  
t i o n s ,  and 25G f o r  0 .20  second f o r  t h e  
v e r t i c a l  d i r e c t i o n .  I n  a d d i t i o n ,  an  
energy a b s o r p t i o n  c a p a b i l i t y  must be 
i n c o r p o r a t e d  i n t o  t h e  s e a t  sys tem t o  
r educe  t h e  v e r t i c a l  a c c e l e r a t i o n s ,  which 
w i l l  f r e q u e n t l y  exceed 25G, t o  a  t o l e r -  
a b l e  l e v e l .  

0  7RUBB- SF 3  4  

RUBBER SEATS FOR AUTOMOBILES 
Rubber Age 
Vol .  35 (Sep,tember 1934) 
Pp. 278 

07SEAT-C163 

SEAT COMFORT IMPROVED BY SPECIAL MEASURING 
DEVICE 

Automotive I n d u s t r i e s  
Vol .  129,  No. 6  (September 1 5 ,  1963) 
Pp.  72-3 

Comfort Osca r ,  developed by Ope l ,  Rues- 
s e l s h e i m ,  West Germany, t o  e v a l u a t e  s e a t  
comfor t ,  c o n s i s t s  of  s e a t  pan of l i g h t  
m e t a l ,  co r re spond ing  t o  body s h a p e ,  t o  
which back pan is connected  by J o i n t  a t  
h i p  p o i n t ;  lower segment of l e g ,  i n c l u d i n g  
f o o t ,  is connected  t o  s e a t  pan i n  kneed 
j o i n t ;  each of p a r t s  is loaded t o  weight  
of same human body p a r t s ;  measurements 
t a k e n  and optimum s e a t  comfor t  diagram 
o b t a i n e d ,  used  a s  b a s i s  f o r  development 
of new s e a t s .  

SEATS--COMFORT AND SAFETY 
Automobile Eng inee r ing  
Vol. 55 (October 1965) 
P. 425 

- -- 

SEATING HUMAN BEINGS 

SAE J o u r n a l  
Vol.  52, No. 10 (October 1944) 
Pp. 44-46 

07SEAT- IS51 

SEATING INNOVATION STIRS INDUSTRY INTEREST 
American A v i a t i o n  
Vol. 1 4 ,  No. 27 (22 Janua ry  1951) 
Pp. 28-29 

J07SEAT-T 64 
S e a t h e r ,  T. 

I ELASTOMERIC DIAPHRAGM FOR AUTOMOTIVE 
SEATING 

I Automotive I n d u s t r i e s  
Vol. 130,  No. 11 (June  1, 1964) 
Pp. 50-2 

Requirements f o r  au tomobi l e  s e a t s ;  f a c t o r s  
t o  c o n s i d e r  i n  s e l e c t i o n  of m a t e r i a l s  and 
d e s i g n ,  and r e l a t i o n s h i p  of b a s i c  s e a t  
d e s i g n  and c o n f i g u r a t i o n  t o  human anatomy; 
r e s e a r c h  work done a t  Acushnet P rocess  
Co. i n  deve lop ing  E l a s t a S e a t  p l a t f o r m s ,  
made of e s p e c i a l l y  compounded r u b b e r ;  
c o n s t r u c t i o n  of  p l a t f o r m  and machine 
des igned  f o r  l i f e  t e s t i n g  p l a t f o r m s  under  
con t inuous  s t r e s s  c y c l i n g ;  comfor t  l e v e l  
o r  d e f l e c t i o n  of e l a s t o m e r i c  p l a t f o r m  is  
determined by number of v a r i a b l e  f a c t o r s  
which a r e  enumerated;  a p p l i c a b i l i t y  t o  
pas senge r  c a r ,  bus and a i r c r a f t  s e a t s .  

07SELF-TM51 
S e l f ,  T. hi .  
MATS ADOPTS REARWARD SEATING 
A v i a t i o n  Week 
Vol .  54,  No. 26 ( June  25,  1951) 
Pp.  59-60 

a l s o  - 
J o u r n a l  of  A v i a t i o n  
Vol .  23,  No. 1 
Pp. 88  

M i l i t a r y  Air T r a n s p o r t  S e r v i c e  announces 
t h a t  a l l  t h e  f u t u r e  t r a n s p o r t  p l a n e s  i t  
o r d e r s  w i l l  be equipped w i t h  s e a t s  f a c i n g  
t h e  r e a r  of t h e  p l a n e .  M4TS c a r r i e d  mem- 
b e r s  of t h e  A v i a t i o n  W r i t e r s  A s s o c i a t i o n  
t o  t h e i r  annua l  conven t ion  i n  New York 
i n  t h e  f i r s t  Boeing C-97 t o  be f i t t e d  w i t h  
permanent r ea rward - fac ing  s e a t s ;  20 more 
C-97's a r e  t o  be  s i m i l a r l y  o u t f i t t e d .  

T h i r t y  p a i r s  of double  f o l d i n g  s e a t s ,  
a r r anged  i n  two rows,  a r e  b u i l t  t o  w i th -  
s t a n d  1 6  G .  B u i l t  acco rd ing  t o  d e s i g n s  
by t h e  Aero Medical  Labora tory  o f  t h e  

F o r c e ' s  Air M a t e r i e l  command, a t  f i r s t  
g l a n c e  t h e y  seem r a t h e r  s p a r e .  They have 
o n l y  an  inch - th i ck  foam rubbe r  cush ion  
ove r  con toured  s e a t  and back pads ,  and 
arm r e s t s ,  and a n o t h e r  s m a l l  pad a t  t h e  
back of t h e  head.  But t hey  a c t u a l l y  a r e  
more comfor t ab le  and less f a t i g u i n g  t h a n  
t h e  deep cush ions  used on commercial a i r -  
c r a f t  . 



The pr imary  o b j e c t  of  t h e  s e a t s  is s a f e l y ,  Wright Air Development C e n t e r ,  Wright-  
Crash  d e c e l e r a . t i o n  is absorbed by e n t i r e  P a t t e r s o n  Air Force  Base ,  Ohio 
back,  neck,  and head ,  and p a r t s  of t h e  WAX TR 57-136 ( A p r i l  1957) 
arms and Legs. Labora to ry  tests show t h e  NOTE: CAR1 P&S 4 .23aa  
body c a n  t a k e  40 G f o r  s h o r t  p e r i o d s  AD-118 097 
w i t h o u t  i n j u r y .  Some t r a n s p o r t  manufac- 
t u r e r s  a r e  a f r a i d  o f  t h e  p s y c h o l o g i c a l  
f a c t o r s  i .nvolved i n  r ea rward  s e a t i n g .  
The two main arguments :  (1)  Passenge r s  
wil l .  wonder why a l l  pla,nes a r e  n o t  
equipped w i t h  them, w i l l  be nervous  abou t  
f l y i n g  i n  s h i p s  w i t h  p r e s e n t  forward- 
f a c i n g  s e a t s ,  and w i l l  be t o o  c r a s h  con- 
s c i o u s ;  ( 2 )  Americans a r e  used  t o  f a c i n g  
forward  and w i l l  resist any change.  A 
fore ign)  f l a g  c a r r i e r  spokesman d i s c o u n t s  
bo th  t h e s e  arguments .  The B r i t i s h  and 
A u s t r a l i a n s  h,ave used r ea rward  s e a t i n g  
f o r  some t ime w i t h  s u c c e s s .  The Ai rwor th i -  
n e s s  Divl . s ion  of ICCAO has  decided t o  
c0nti.nu.e r ea rward - fac ing  s e a t s  a s  a  
recouir~iended grojec t t  . I n t e r n a - t i o n a l  A i r  
T r a n s p o r t  Assn. f e e l s  t h e  i d e a  is theo-  
r e t i c : a l l y  souncl but  wants  ev idence  of 
b e n e f i t s  c o u n t e r b a l a n c i n g  t h e  c o s t  and 
e f f o r t  i nvo lved .  

MATSq r e c e n t  svii tch is a  r e s u l t  of f i v e  
y e a r s '  i n v e s t i g a t i o n  and development by 
t h e  A i r  M a t e r i e l  Command i n  c o n j u n c t i o n  
w i t h  MATS. 

0  7SEWA-WH66 
Seward, W . H .  
SEAATING CAN CONTRIBUTE TO SAFETY 
Automotive Design Engineer  
May 1966 
Pp. 83-85 

Sherman, W .  F .  
DRIVER/PASSENGER SEATING CRITERIA AM) 

DWELOPIfiENT OF TECHNIQUE FOR DESIGN OF 
AUTOMOBILE SEATING 

AM Engineer ing  and Techn ica l  Department 
AMA Engineer ing  Notes 623 ( A p r i l  1962) 

SHOCK ABSORBING SEAT REDUCES INJURIES 
A v i a t i o n  Week 
Vol.  66 ,  No. 6 1  ( A p r i l  1957) 

07SIFU-SS58 (10SIFU-SS58) 
S i f u e n t e s ,  S .  S .  
SEAT BACK-PASSENGER- IMPACT ABSORPTION 

CHARACTERISTICS DEVELOPMENTAL TEST 
MODEL 22 

Conva i r ,  San Diego,  C a l i f o r n i a ;  
Rep t .  No. SL58-177 (16 June  1958) 

Three  i n t e r - r e l a t e d  purposes  were accomp- 
l i s h e d :  ( 1 )  A s e r i e s  of  s e a t s  c u r r e n t l y  
i n  u s e  i n  o p e r a t i o n a l  a i r c r a f t  were com- 
p a r a t i v e l y  t e s t e d  f o r  adequacy i n  l i m i t i n g  
p i l o t  and crew f a . t i g u e  and d i s c o m f o r t .  
(2)  S e v e r a l  s u b j e c t i v e  methods of comfor t  
t e s t i n g  were dev i sed  and e v a l u a t e d  t o  
de t e rmine  e f f i c i e n t  and economical  means 
of s e a t  e v a l u a t i o n .  (3 )  The t e s t  d a t a  
were analyzed f o r  b a s i c  i n f o r m a t i o n  about  
t h e  n a t u r e  and p r o g r e s s i o n  of s e a t i n g  
d i s c o m f o r t .  The approach was e x p e r i m e n t a l ,  
u s i n g  t e c h n i q u e s  and o r i . e n t a t i o n s  of an 
i n t e r - d i s c i p l i n a r y  r e s e a r c h  team. E igh teen  
s u b j e c t s ,  s e l e c t e d  t o  r e p r e s e n t  a  wide 
:range of body s i z e s  i n  t h e  A i r  Force  popu- 
l a t i o n ,  were s e a t e d  i n  each of s i x  s e a t s  
f o r  1;es'ts up  t o  7  hour s  i n  d u r a t i o n .  S i x  
by s i x  L a t i n  Squa res  were u t i l i z e d  f o r  
purposes  of c o u n t e r b a l a n c i n g  Summaries of 
d a t a  and d i s c u s s i o n s  of s t a t i s t i c a l  t ech -  
n i q u e s  a r e  p r e s e n t e d  i n  append ices .  R e s u l t s  
a r e  summarized i n  an i n t r o d u c t o r y  overview 
and i n  t h e  c o n c l u s i o n s  s e c t i o n .  R e s u l t s  
of  s e v e r a l  comfor t  t e s t i n g  t e c h n i q u e s  
were found c o n s i s t e n t  one  w i t h  t h e  o t h e r s .  
S t a t i s t i c a l  s e p a r a t i o n  of t h e  s e a t s  was 
demonst ra ted  i n  a n a l y s e s  of d a t a  from 
v o l u n t a r y  s i t t i n g  time and o t h e r  t ech -  
n i q u e s .  S t a t i s t i c a l  t r e a t m e n t  of  s i t t i n g  
time d a t a  from twe lve  s u b j e c t s  gave e s -  
s e n t i a l l y  t h e  same r e s u l t s  a s  t h o s e  ob- 
' t a ined  w i t h  18  s u b j e c t s .  Loca l i zed  d i s -  
comfor t  i n  t h e  back and b u t t o c k s  was found 
more impor t an t  t h a n  d i scomfor t  I n  t h e  
t h i g h s ,  neck,  s h o u l d e r s ,  and lower l e g s  
i n  producing g e n e r a l  d i s c o m f o r t .  S e a t  
p a r t s  were ana lyzed  f o r  t h e i r  r e l a t i v e  
i m p o r t a n t e s  i n  a c h i e v i n g  comfor t ab le  s e a t -  
i n g .  

07SLEC-RF91 
S l e c h t a ,  R .  F . ,  Wade, E. A . ,  C a r t e r ,  W. K . ,  

and F o r r e s t ,  J .  
COMPARATIVE EVALUATION OF AIRCRAFT SEATING 

ACCOMMODATION 

S l e c h t a ,  Rober t  F. and F o r r e s t ,  J .  
COMFORT EVALUATION OF THE C-97A/KC97E 

PILOT SEAT (WEBER) 
Bio-Mechanics Labora to ry ,  Department of  

Soc io logy ,  T u f t s  U n i v e r s i t y  
W A X  Techn ica l  Repor t  58-313 (November 1959) 
C o n t r a c t  No. AF 33(616)-3068,  P r o j .  No. 

7215, Task No. 71724 
AD 235 130 

C e r t a i n  d e s i g n  c h a r a c t e r i s t i c s  of t h e  
C-97A/KC-97E P i l o t  S e a t  (Weber) a r e  
e v a l u a t e d  i n  terms of  human comfor t .  Eval- 
u a t i o n  c o n s i s t e d  p r i m a r i l y  of a  b a t t e r y  
of s u b j e c t i v e  and b e h a v i o r a l  l a b  tests 
a d m i n i s t e r e d  through hour ly  q u e s t i o n n a i r e s  
p r e s e n t e d  t o  16 s u b j e c t s  d u r i n g  a  volun- 
t a r y  s i t t i n g  p e r i o d  of 7 hours  max dura-  



t i o n .  The max d u r a t i o n  of s i t t i n g  t ime comfort  s c a l e  r a n g i n g  from i n t o l e r a b l e  
pe rmi t t ed  was 420 min, t h e  v o l u n t a r y  t ime d i scomfor t  (-10) t o  i d e a l  comfort  ( + l o ) ,  
was 365.6  min. With i n t o l e r a b l e  discom- t h e  ave rage  was t 5 . 2 4 .  Hourly s c a l e  eva l -  
f o r t  r a t e d  (-10) and i d e a l  comfor t  ( t l O ) ,  u a t i o n s  r e v e a l e d  t h a t  comfor t  began t o  
t h e  ave rage  was t 3 . 5 7 .  Hourly s c a l e  evalu-  d e c r e a s e  a f t e r  2 hour s ,  b u t  t h a t  t h e  
a t i o n s  r e v e a l e d  t h a t  comfor t  dec reased  ave rage  r a t i n g  d i d  n o t  f a l l  i n t o  t h e  
w i t h  t ime ,  but  t h a t  a t  no p o i n t  d u r i n g  d i scomfor t  f o r  a l l  body r e g i o n s  was 
t h e  f i r s t  5  hours  d i d  t h e  r a t i n g  f a l l  189.2 minu tes ,  and t h a t  most d i s c o m f o r t  
i n t o  t h e  d i scomfor t  zone .  For a l l  body was i n  t h e  b u t t o c k s  and t h e  back.  Ind i -  
r e g i o n s  t h e  average  o n s e t  of  d i scomfor t  v i d u a l  s e a t  p a r t  e v a l u a t i o n  r e v e a l e d  in -  
was 198.0  min and t h a t  most d i scomfor t  adequac ie s  on s e a t  and back c u s h i o n s ,  
was expe r i enced  i n  t h e  b u t t o c k s ,  back and a r m r e s t s ,  h e a d r e s t ,  and man ipu la t ion  of 
neck,  i n  t h a t  o r d e r .  I n d i v i d u a l  s e a t  part 's  c o n t r o l s .  Recommendations f o r  s e a t  de- 
r e v e a l e d  c e r t a i n  inadequac ie s  i n  t h e  s e a t  s i g n  improvements a r e  i n c l u d e d .  -- and back c u s h i o n s ,  a r m r e s t s ,  h e a d r e s t ,  
and man ipu la t ion  of c o n t r o l s ,  Recommenda- 07SIIT-LD51 
t i o n s  f o r  s e a t  d e s i g n  Improvements a r e  Smith ,  L. D.  
i nc luded .  CRASH OR DITCHING SEAT FOR B.47 AIRCRAFT 

Wright A i r  Development C e n t e r ,  Wright- 
07SLEC-RF93 P a t t e r s o n  A i r  Force  Base,  Ohio 

S l e c h t a ,  R .  F . ,  and F o r r e s t ,  J. Memo Rept .  WCRDC-666-25D (31 October 1951) 
COMFORT EVALUATION OF THE C-118 PILOT 

SEAT (AEROTHERM) To des ign  and deve lop  a s a f e t y  r e s t r a i n t  
, $ r i g h t  Air Development D i v i s i o n ,  Wright- dev ice  s u i t a b l e  f o r  t h e  p r o t e c t i o n  of a i r -  

P a t t e r s o n  Air Force  Base,  Ohio crew pe r sonne l  i n  t h e  e v e n t  of c r a s h  o r  
1iiADD TR 58-312 (March 1959) d i t c h i n g .  The c r a s h  d i t c h i n g  s e a t  a s  de- 

NOTE: CAR1 P&S 4 .23  s c r i b e d  i n  t h e  aforement ioned r e p o r t  is  
AD 212 559 a  more s a t i s f a c t o r y  i t em f o r  t h e  use  of 

a i r c r e w  p e r s o n n e l ,  o t h e r  t han  p i l o t  o r  
T h i s  s t u d y  was under taken i n  o r d e r  t o  c o - p i l o t  on t h e  Type B-47 a i r c r a f t  i n  t h e  
e v a l u a t e  c e r t a i n  d e s i g n  c h a r a c t e r i s t i c s  even t  of  c r a s h  o r  d i t c h i n g  o p e r a t i o n s  
of t h e  C-118 P i l o t  S e a t  ( ~ e r o t h e r m )  i n  than  t h e  Di t ch ing  Vest ,  Drawing. 
terms of  t h e i r  adequacy f o r  t h e  mainte-  
nance of human comfor t .  The method of 07SMIT-TAG1 
e v a l u a t i o n  c o n s i s t e d  p r i m a r i l y  of sub- Smit ,  T. A .  
j e c t i v e  and b e h a v i o r a l  l a b o r a t o r y  t e s t s  DYNAMIC CALCULATION ON AIRCRAFT SEATS 
admin i s t e red  by means of hour ly  ques t ion -  Royal Ne the r l ands  A i r c r a f t  F a c t o r i e s  
n a i r e s  p r e s e n t e d  t o  seven teen  s u b j e c t s  Fokker 
d u r i n g  a  v o l u n t a r y  s i t t i n g  p e r i o d  of Rept .  No. FS-9 (25 May 1961) 
seven hours  maximum d u r a t i o n .  On t h e  
b a s i s  of t e s t  d a t a  and s p e c i f i c  comments 
made by t h e  s u b j e c t s ,  recommendations 
i o r  s e a t  des ign  improvements were made. 

07SLEC-RF94 
S l e c h t a ,  R ,  F . ,  F o r r e s t ,  J,, and C a r t e r ,  
8. K . ,  e t  a l .  

CONFORT EVALUATION OF THE C-1248 PILOT 
SEAT (WEBER) 

Wright A i r  Development Cen te r ,  Wright- 
P a t t e r s o n  Air Force Base ,  Ohio 

WADC TR 58-314 (November 1959) 
AD 233 462 

C e r t a i n  d e s i g n  c h a r a c t e r i s t i c s  of t h e  
C-124A P i l o t  S e a t  (Weber) were e v a l u a t e d  
i n  te rms of t h e i r  adequacy f o r  t h e  main- 
t enance  of human comfor t .  The e v a l u a t i o n  
method c o n s i s t e d  p r i m a r i l y  of s u b j e c t i v e  
and b e h a v i o r a l  l a b o r a t o r y  tests through 
t h e  u s e  of hour ly  q u e s t i o n n a i r e s  pre-  
s e n t e d  t o  18  s u b j e c t s  d u r i n g  a  vo lun ta ry  
s i t t i n g  p e r i o d  of 7  hour s  maximum dura- 
t i o n .  Although t h e  maximum p e r m i t t e d  
s i t t i n g  t ime was 420 minu tes ,  t h e  aver-  
age  v o l u n t a r y  t ime was 375.5  min. On a  

07SOCI-AE 
S o c i e t y  of Automotive Engineers  
SEATING MANUAL 
Soc.  Automotive Eng inee r s ,  29 W .  3 9 t h  

S t . ,  New York, New York 
SAE P u b l i c a t i o n  No. S . P .  135 

07SOCI-AE50 
S o c i e t y  of Automotive Engineers  
CURRENT AUTOMOTIVE SEATING PROBLEMS AND 

DESIGNS 
SAE Body Eng inee r ing  
Subcommittee on Automobile S e a t i n g  (June  

22, 1950) 

07SOCI-AE51 
S o c i e t y  of Automotive Engineers  
CURRENT AUTOMOTIVE SEATING PROBLEM AND 

DESIGNS 
SAE Summer Meeting,  French L ick ,  Ind iana  
June 4 ,  1951 

07SOCI-AE58 
S o c i e t y  of Automotive Engineers  



SAE SUMMER MEETING. Pane l  D i scuss ion :  were made. Area was found t o  va ry  w i t h  
Seats Can Be Made S a f e r  and More h e i g h t  and weight  and t o  i n c r e a s e  w i t h  age  
Comfor table  up t o  40 y e a r s  a f t e r  which t h y e  is  a 

A t l a n t i c  C i t y ,  New J e r s e y  (Ju.ne XZ,  11958) s t e a d y  d e c l i n e .  Means were 179 .4  s q .  i n .  
-. . - - - - f o r  a r e a  and . 9 2  pounds/sq.  i n .  f o r  ave r -  

E )  Evolu , t ion  of autonirr.tive s e a t i n g ,  J. F .  age pressu,re, Sitting colltact was 
Hcrn,  American Metal  P roduc t s  Company. f oun,d t o  i n c r e a s e  w i t h  experimc;ntally 
2 )  1Vheu.e do we :find spa.ce f o r  s e a t s ?  a p p l i e d  f o r c e  of magnitu.des up t o  some- 
P .  0 .  Johnson, Pi .sher Body D i v i s i o n .  t h i n g  l e s s  t h a n  body we igh t .  A n a l y s i s  of  
3 )  Urethane foams for  s e a t  pads ,  W .  J .  p r e s s u r e  d i s t r i b u t i o n  i n  t h e  s i t t i n g  a r e a  
McCortney, Ge:ne~cal T i r e  and Rubber Company. reveals .that nearly hall.? of the  body we igh t  
4) N a t u r a l  end r ~ y n t b e t i c  1.a.tex foam is suppor t ed  on 8% of t h e  s i t t i n g  a r e a .  
c u s h i o n i n g ,  W e  B. K e l l y ,  Goodyear. T h i s  h igh  p r e s s u r e  a r e a  i s  under  o r  ad- 

j a c e n t  t o  t h e  i s c h i a l  t u b e r o s i t i e s .  Over 
0 7 XTAP- JPS 1 o n e - t h i r d  of t h e  body weight  on t h e  s i t t i n g  

Btapp, Maj. John P.  a r e a  i s  removed by t h e  a d d i t i o n  of a f o o t -  
HUMAN EXPOSLlRE TO LINEAR DECELERATIVE r e s t ,  c h a i r  arms,  and a s l i g h t l y  s l o p i n g  

FORCE IN TIIE BACKWARD AND FORWARD FAC- s e a t  back.  (Author)  
ING SEATED POSITIONS. 

The M i l i t a r y  Surgeon I07TEA -CA38 
'Vol, 109 (Jul .y,  December, 1951) Tea ,  C. A .  

ATJTOMOBILE SEAT CUSHIONS AND RIDING COM- 
07STD-JP61 FORT 

S tapp ,  J. P . ,  and N u t t ,  B. SAE J o u r n a l  
CRASH PROTECTION OF AIR TRANSPORT PASSEN- VO1- 4 3 ~  ( Ju ly  

GERS BY. IMPROVED SEAT MATERIALS DESIGN pP. 26-29 
Pape r ,  1961 Meeting of Aerospace Medical  

Assoc ia t ion , ,  Chicago O ~ T H I E - R H ~ ~  
A p r i l  24-27 T h i e r ,  R .  N. 

MEASUREMENT OF SEAT COMFORT 
USAF and RAP c r a s h  e x p e r i e n c e  d a t a  wi th  Automobile Engineer  
forward- and a f t - f a c i n g  passenge r  s e a t s  Vol. 53 ,  No. 2 (February 1963) 
a r e  reviewed.  IIman t o l e r a n c e  d a t a  d e r i v e d  pp,  64-66 
from q u a n t i t a t i v e  human and an ima l s  c r a s h  
expe r imen t s  a r e  p r e s e n t e d  f o r  bo th  f o r -  A s  r e s u l t  of  i n v e s t i g a t i o n s  i n t o  s e a t s  
ward- a.nd a f t - f a c i n g  s e a t e d  e x p o s u r e s ,  A Of many motor v e h i c l e s ,  d e v i c e  f o r  mea- 
new type of aft-facing seat made w i t h  nylon s u r i n g  s e a t  comfort  is developed,  which 
n e t t i n g  i n  a t u b u l a r  s t e e l  frame is  de- a l l o w s  o b j e c t i v e  e v a l u a t i o n  t o  be made; 
s c r i b e d ,  i n  which optimum comfor t  and s t u d i e s  were based on model of human 
p r o t e c t i o n  a r e  combined w i t h  minimum body-, developed from an th ropomet r i c  mea- 
w e i g h t s  P ~ ~ ~ ~ , ~ ~ ~ ~  safe. ty requirements su remen t s ;  d e v i c e  c o n s i s t s  o~f l i g h t  
p r e s e n t  and f u t u r e  a i r  t r a n s p o r t s  a r e  me ta l  s e a t  pan,  embossed acco rd ing  t o  
d i s c u s s e d  fop  bo th  m i l i t a r y  and c i v i l i a n  O S C ~ " ' S  body C O ~ ~ O U ~ S ,  t o  which b a c k r e s t  
o p e r a t i o n s .  Recornmenda.tions a r e  made f o r  Pan is  connected  by j o i n t  i n  h i p ;  lower 
optimum a c c e p t a b l e  p r o l e c - t i v e  measures .  p a r t  of l e g ,  i n c l u d i n g  f o o t ,  is connected  

t o  s e a t  pan a t  knee j o i n t ,  each of p a r t s  
07STQN-lT65 is  loaded t o  co r re spond  e x a c t l y  w i t h  

S tone ,  P. T .  weight of human body; e v a l u a t i o n  of mea- 
APPROACH TO THE ASSESSMENT OF THE COMFORT surements. 

OF FOAM CUSHIONING 
Automotive Body Eng inee r ing  07TNIE-R 64 
VoL. 135 (January  1965) T h i e r ,  R .  
Pp. 28-30, ill. MESSGERAET ZUR ENTWICKLUNG UND BEURTEILUNG 

VON KRAFTFAHRZEUGSITZEN 
O7SWEA-JJ62 Automobi l technische  Z e i t  

Swearingen,  J .  J . ,  Wheelwright ,  C .  D. ,  Vol. 66 ,  No. 3 (March 1964) 
and Garne r ,  J .  D.  Pp. 83-4 

AN ANALYSIS OF SITTING AREAS AND PRESSURES ~~easuri,g instrument for  development and OF MAN e v a l u a t i o n  of automobi le  s e a t s ;  Comfort C i v i l  Aeromedical Research  I n s t i t u t e ,  Oscar ,  developed t o  e v a l u a t e  s e a t  com- F e d e r a l  Av ia t ion  Agency, Oklahoma C i t y ,  f o r t ,  c o n s i s t s  of s e a t  pan of l i g h t  metal Oklahoma 
CAR1 Rept .  No. 62-1 (January  1962) t o  which back pan is  connected  by j o i n t  

AD 271 138 a t  h i p  p o i n t ;  lower segment of l e g  and 
f o o t  is connected  t o  s e a t  pan i n  knee 

S t u d i e s  of s i t t i n g  a r e a  on a p l a n e  r i g i d  j o i n t ;  how measurements a r e  t aken  and 
s u r f a c e  f o r  a group of LO4 male s u b j e c t s  e v a l u a t e d .  

4 9 



O 7THOM- DF6 4  
Thompson, D. F . ,  and Harpe r ,  P. 
ARMOR PROTECTION FOR PILOT/COPILOT SEAT 

WITH CRASH SAFETY FEATURES FOR CH-47A 
HELICOPTER 

V e r t o l  D i v i s i o n ,  Boeing Company, Morton, 
Pennsy lvan ia  

Tech.  Rep t .  TRECOM TR 64 73 (December 
1964) 

AD 610 587 

P i l o t / e o p & l o t  p r o t e c t e d  c r a s h - s a f e t y  seat 
was des igned  and manufactured .  Optimum 
s e a t  and t o r s o  p r o t e c t i o n  was a t t e m p t e d .  
D e t a i l  l oad  and stress a n a l y s i s  f o r  ac-  
c e l e r a t i o n s  of 20 g  v e r t i c a l l y  and 45 g  
l o n g i t u d i n a l l y  and l a t e r a l l y  was made. 
By u s i n g  c r u s h a b l e  honeycomb type  mate- 
r i a l ,  an improved t o r s o  r e s t r a i n t  sys tem 
and a  v a r i a b l e  a t t e n u a t i o n  mechanism were 
adop ted .  The f e a s i b i l i t y  of u s i n g  p r o t e c -  
t i o n  media a s  a  l o a d  b e a r i n g  s t r u c t u r e  
was demons t r a t ed .  (Author)  

07TURN- JW62 
Turnbow, J .  W . ,  Rothe ,  V. E . ,  Bruggink,  

G .  M . ,  and Roegner,  H .  F .  
CRASH INJURY EVALUATION: MILITARY TROOP 

SEAT DESIGN CRITERIA 
A v i a t i o n  Crash I n j u r y  Resea rch ,  Phoenix,  

Ar izona  
TCREC Tech. Rep t .  No. 62-79 (November 

1962) 

Th i s  r e p o r t  is made of r e s u l t s  of  c a r e f u l  
a n a l y s i s  of m i l i t a r y  t r o o p  s e a t  d e f i c i e n -  
c i e s  conducted  ove r  a  t h r e e  yea r  p e r i o d .  
A v a i l a b l e  d a t a  have been t r a n s l a t e d  i n t o  
t e rmino logy ,  meaningful  t o  e n g i n e e r i n g  
pe r sonne l .  U t i l i z a t i o n  of t h e  i n f o r m a t i o n  
p r e s e n t e d  would produce  a  s e a t  r e p r e s e n t a -  
t i v e  of t h e  c u r r e n t  s t a t e  of t h e  a r t  and 
g r e a t l y  r educe  i n c i d e n c e  of n e e d l e s s  i n -  
j u r y  and d e a t h  a t t r i b u t a b l e  t o  t r o o p  s e a t  
f a i l u r e  i n  s u r v i v a b l e - t y p e  Army a i r c r a f t  
a c c i d e n t s .  

07TURN-JW63 (10TURN- ~W63) 
Turnbow, J. W . ,  Robe r t son ,  S .  H . ,  and 

C a r r o l l ,  D. F. 
DYNAMIC TEST OF AN EXPERIMENTAL TROOP 

SEAT INSTALLATION IN AN H-21 HELICOPTER 
A v i a t i o n  Crash I n j u r y  Research ,  Phoenix,  

Ar izona  
Rept .  No. TR AvSER 63 7  (November 1963) 
AD 429 129L 

On 1 2  September 1962,  an  expe r imen ta l  
wal l -and ce i l i ng -moun ted ,  energy-absorb- 
i n g  t r o o p  s e a t  was dynamical ly  t e s t e d  by 
be ing  s u b j e c t e d  t o  an a c t u a l  a i r c r a f t  
c r a s h .  The s e a t  was i n s t a l l e d  a s  a  s i d e -  
mounted s e a t ,  and i ts  occupant  was a  s t a n -  
da rd  9 5 t h - p e r c e n t i l e ,  200 pound anthropo-  
morphic dummy. P o s t c r a s h  e v a l u a t i o n  r e -  
v e a l e d  t h a t  no f a i l u r e s  i n  t h e  s e a t ,  t h e  
energy-absorbing assembly ,  o r  t h e  t iedown 

c h a i n  occur red .  The environment surround-  
i n g  t h e  s e a t  was exposed t o  v e r t i c a l  ac-  
c e l e r a t i o n s  i n  t h e  l O O G  t o  200G range  f o r  
s h o r t  i n t e r v a l s .  The s e a t  l i m i t e d  t h e  oc- 
cupan t  a c c e l e r a t i o n  t o  25G i n  an impact  
having an  i n i t i a l  v e l o c i t y  i n  e x c e s s  of 
40 f t . / s e c .  i n  t h e  v e r t i c a l  d i r e c t i o n .  
The r e s t r a i n t  sys tem used was found t o  
p r e v e n t  t h e  occupant  from s h i f t i n g  pos i -  
t i o n  w i t h i n  t h e  s e a t  d u r i n g  impac t ,  y e t  
a l lowed t h e  occupant  and seat t o g e t h e r  
t o  d i s p l a c e  wi th  r e s p e c t  t o  t h e  a i r f r a m e .  

TWO CAR SEATS FOR BABIES 
Consumer B u l l e t i n  
October 1966 
Pp. 8-9 

07UNIT-SR 
Uni ted  S t a t e s  Rubber Company 
THE ART OF CUSHIONING ( A d v e r t i s i n g  

Brochure) 
Koylon Foam D i v i s i o n ,  Uni ted  S t a t e s  Rub- 

b e r  Company, Mishawaka, Ind iana  

07WACH-RA59 ( O ~ W A C H - ~ ~ 5 9 )  
Wachsler ,  R .  A . ,  and Lea rne r ,  D .  B. 
AN ANALYSIS OF SOME FACTORS INFLUENCING 

SEAT COMFORT 
Ergonomics 
Vol. 3  (1959) 
Pp. 315-320 

T h i s  s t u d y  p r e s e n t s  a  r e - a n a l y s i s  by co r -  
r e l a t i o n  and f a c t o r  a n a l y s i s  of d a t a  on 
t h e  r e l a t i v e  comfor t  of  s i x  A i r  Force 
p i l o t  and crew s e a t s .  On t h e  b a s i s  o f  
t h e  r e s u l t s  o b t a i n e d ,  t h e  f o l l o w i n g  con- 
c l u s i o n s  may be drawn: 1 )  S e a t s  a r e  r a t e d  
i n  t h e  same r e l a t i v e  o r d e r  of  comfor t  
a f t e r  on ly  5  min of s i t t i n g  t ime has  
e l a p s e d  a s  a f t e r  4 o r  more hour s  of s i t-  
t i n g  on t h e  s e a t s .  2) People  t e n d  t o  r a t e  
t h e  o v e r a l l  comfor t  of  a  s e a t  mainly  on 
t h e  b a s i s  of t h e  comfor t  of  t h e i r  backs  
and b u t t o c k s .  The comfor t  of  t h e  neck 
and s h o u l d e r s  p l a y s  a  s econdary  r o l e  wh i l e  
t h i g h  and l e g  comfor t  seems t o  have l it- 
t l e  r e l a t i o n s h i p  t o  judgments of  t h e  
o v e r a l l  comfor t  of a  s e a t .  I t  was found 
t h a t  t h e  f o l l o w i n g  seven t y p e s  of mea- 
surements  were measures of t h e  same quan- 
t i t y ,  O v e r a l l  Comfort of  a  s e a t :  a)  Ac tua l  
t ime a  s u b j e c t  is  w i l l i n g  t o  s i t  i n  a 
s e a t  (up t o  a  maximum of  seven h o u r s ) .  
b)  R a t i n g s  of o v e r a l l  comfor t  a f t e r  5  min 
of s i t t i n g ,  c )  P r e d i c t i o n s  of t o t a l  t ime 
he would be w i l l i n g  t o  sit  i n  t h e  s e a t  
made a f t e r  5  min of s i t t i n g .  d )  Time of 
o n s e t  of  f i r s t  s i g n s  of d i s c o m f o r t ,  e )  
R a t i n g s  of o v e r a l l  comfort  a f t e r  4  t o  7  
hours  o f  s i t t i n g .  f )  Comfort o f  t h e  back.  
g )  Comfort of t h e  b u t t o c k s .  



07WEIN-LW65 (IOWEIN-LW65) 
Weinherg, L. W .  'T. 
CRASHWORTNINXSS EVALUATION OF' AN ENERGY 

ABSORPTTON EXPERIMENTAL TROOP SEAT 
CONCEPT 

Avia t ion  S a f e t y  ICngincering and R,esearch, 
Phoenix,  Arizona 

AvSER-64-11; TRECOM-TR-65-6 (February 
1965) 

AD 614 582 

The b a s i c  concept  was a  s i n g l e - p a s s e n g e r ,  
s i d e - f a c i n g ,  bucket  s e a t .  Anthropomorphic 
dummies, r e s t r a i n e d  by l a p  b e l t s  and s i n -  
g l e  d i a g o n a l  c h e s t  s t r a p s ,  provided s i m -  
u l a t e d  human l o a d i n g  c h a r a c t e r i s t i c s  dur-  
i n g  impact .  Accelerometers  mounted i n  t h e  
p e l v i c  c a v i t y  of t h e  dummies p e r m i t t e d  
recordi .ng  of impact  d e c e l e r a t  i o n s .  F1oo.r 
acce le r :~ t i . t rn s  were measured nea r  .the s e a t  
i n s t a l l a t i o n s .  Tens iometers  r eco rded  t h e  
b e l t  f o r c e s .  Highspeed cameras r eco rded  
t h e  rraccl;ion o:f t h e  dummies and e x p e r i -  
meata.1 seats d u r i n g  t h e  c r a s h  sequences .  
S e a t s  mere d i v i d e d  i n t o  two b a s i c  func- 

I a t .  J. Produc t ion  Research 
Vol. 3 ,  No. 4  (1964) 
Pp. 285-315. 

Man-seat system s t u d y  was performed tak- 
i n g  i n t o  account  s u b j e c t ' s  s i z e ,  we igh t ,  
p o s t u r e ,  type  of s e a t  and e x c i t a t i o n  am- 
p l i t u d e ;  r e s u l t s  e n a b l e  dynamic evalua-  
t i o n  uP  s e a t s  d u r i n g  s t e a d y  s t a t e  v i b r a -  
t i o n s  and shocks ;  r e p e t i t i v e  exper iments  
g i v e  nwmerical e v a l u a t i o n  of model param- 
e t e r s ,  a l t hough  important d i f f e r e n c e s  a r e  
found between s u b j e c t s  and a l s o  f o r  same 
s u b j e c t  i n  va ry ing  p o s t u r e s ;  i t  is noted  
t h a t  mechanical p r o p e r t i e s  of human body 
cannot  be cons ide red  a s  va ry ing  l i n e a r l y  
w~.Ch i n t e n s i t y  of e x c i t a t i o n ,  which makes 
r e a c t i o n  t o  random s t ~ m u l a t i o n s  u s u a l  i n  
working cond i t io l l s  even more complex, 26 
r e f s .  

t l o n a l  u n i t s :  a s e a t  base  i n c o r p o r a t i n g  
an  energy-absorbing s t r u t  t o  p rov ide  t h e  ARE SEAT BELTS TRUCKS? 
v e r t i c a l  s u p p o r t ;  and a  curved nylon s e a t  Car 
ba.ck des igned t o  p rov ide  r e s t r a i n t  i n  t h e  October 1962 
l a t e r a l  and loi?gl . tudinal  d i r e c t i o n s .  The P~ 77 
t e s t  s e r i e s  c l e m o ~ ~ s t r a t e d  t h e  e f f e c t i v e n e s s  
of s t r u t - t y p e  energy a .bsorpt ion  a s  a  method 08ASHA-V 62 

of a t t e l lua . t i ng  c r a s h  f o r c e s .  (Author)  Ashar ,  Vi jay  
SEAT BELT SURVEY 

07WBAR-TPGO 
Wharton, T .  P. 
PRINCIPLES OF CUSHIONING DESIGN 

ACIR B u l l e t i n  
June  1, 1962 

I n d u s t r i a l  Packaging P roduc t s ,  I n c . ,  
R i v e r t o n ,  New Je r sey  08AUTO-C163 

November 1960 Automotive Crash I n j u r y  Research  
A STUDY OF SEAT BELTS IN WISCCINSIN AUTO- 

07WHIT-RKS9 
Whi t tenberger ,  R .  K. 
IMPROVED SEA?' AND BACK CUSHIONS 
Aero Medical Labora to ry ,  Wright -Pat ter -  

son A i r  Force Base ,  Ohio 
WABC TR 59-376 (1.959) 

07WILL-RL50 
Wil l iams,  R .  L. 
AUTOMOBILE SEATS ( I n  Report  of  1950 Sum- 

mer Meeting Rouna-Table, SAE S e a t i n g  
Repor t s ,  Vol. 2) 

O7WISN-A 6 1  
Wisner, A .  
QUELQUES PROBLEMES POSES PAR LES SIEGES 
DE VOITURES (Some problems of c a r  s e a t s )  
( I n  Problemes Phys io log iques  poses  p a r  
1G T r a n s p o r t s )  

Revue de Met ro log ie  ( P a r i s )  
1963. 

07WISM-A 64 (05WISN-A 64) 
Wisner, A , ,  Donnadieu, A , ,  and Rer thoz ,  A .  
BIOMECBANICAL MODEL OF MAN FOR STUDY OF 
VEHICLE SEAT AND SUSPENSION 

MOBILE ACCIDENTS 
Automotive Crash I n j u r y  Research ,  B u f f a l o ,  

New York 
9  September 1963 
Cal  Report  No: VJ-1823-R3, Grant :  AC 

00101-01 
Sponsor:  P u b l i c  Heal th  S e r v i c e ,  D i v i s i o n  

of Accident  Prevention/Autom~obile Man- 
u f a c t u r e r s  A s s o c i a t i o n ,  Inc .  

I l l u s . ,  r e f . ,  t a b l e s  

Examination of r u r a l  i n ju ry -p roduc ing  
a c c i d e n t s ,  i n v e s t i g a t e d  by t h e  Wisconsin 
S t a t e  P a t r o l  from J u l y  1961 t o  June  1963, 
showed t h a t  s e a t  b e l t s  were i n s t a l l e d  i n  
19 .4% of a l l  c a r s  r e p o r t e d  and were used 
by 51.7% of t h e  occupants  who had b e l t s  
a v a i l a b l e .  

S e a t  b e l t  i n s t a l l a t i o n  was mandatory i n  
1962-63 Wisconsin c a r s ,  but  n o t  i n  t h e  
o t h e r  c a r s  s t u d i e d .  Wisconsin and out-  
o f - s t a t e  c a r s  manufactured du r ing  t h e  p e r i o d s  
1958-61 and 1962-63 were compa:red. 



08AUTO-MA66 08BARN-B 62 
Automobile Manufac tu re r s  A s s o c i a t i o n ,  I n c .  Barnes ,  B. 
A PROPOSAL FOR AN INITIAL FEDERAL MOTOR SEAT BELT PROMOTION GETS GOOD RESULTS 

VEHICLE SAFETY STANDARD ON MANDATORY BUT RAISES QUESTIONS 
SEAT BELT INSTALLATIONS I N  PASSENGER Vol. 54 (June 1962) 
CARS . Pp. 29-30 

Automobile Manufac tu re r s  A s s o c i a t i o n ,  
I n c . ,  D e t r o i t ,  Michigan 08BASS-LW65 

Repor t  No. AM S-19 (17 October 1966 Bass ,  Lee W . ,  and Wilson,  Thrulow R .  
39 p . ,  d iagrams THE ROLE OF A PHYSICIAN'S INFLUENCE ON 

INSTALLATION OF SEAT BELTS 
08AUTO-SB57 7 t h  Stapp Car Crash Conference  

1965 
AUTOMOBILE SAFETY BELTS Pp. 302-311 
Consumers' Research  B u l l e t i n  
March 1957 For many y e a r s  t h e  American Academy of 
P. 23 P e d i a t r i c s  has  recommended t h a t  pedia-  

t r i c i a n s  d i s c u s s  s a f e t y  w i t h  p a r e n t s .  

08AUTO-SB60 " 
Value and e f f e c t i v e n e s s  of t h i s  t ype  of 
d i s c u s s i o n  have been ques t ioned .  In  t h e  

AUTO SEAT BELTS? GOVERNMENT SAFETY ENGI- f o l l o w i n g  s t u d y ,  an e f f o r t  was made t o  

NEERs AND RESEARCH ExpERTS SAY: IIYES.I~ de te rmine  whether  a p h y s i c i a n  i s  a b l e  

S a f e t y  S tanda rds  t o  implement s a f e t y  e d u c a t i o n  by recom- 

September-October 1960 mending t h a t  h i s  p a t i e n t s  i n s t a l l  s e a t  

P. 1-4 b e l t s .  The purpose  of t h e  s t u d y  was t o  
measure t h e  e f f e c t i v e n e s s  of p e r s o n a l  

08AUTO-SB62 

AUTO SAFETY BELTS 
Consumer B u l l e t i n  
September 1962 
P.  25-27 

i n f l u e n c e  and s p e c i f i c a l l y  t o -  de t e rmine  
i f  t h e  p e r s o n a l  u r g i n g  of a p e d i a t r i c i a n  
was more i n f l u e n t i a l  t han  mass media i n  
e f f e c t i n g  t h e  i n s t a l l a t i o n  of s e a t  b e l t s  

OSBAYL-CH54 
Bayley ,  C. H .  
DETERIORATION OF RCAF SEAT HARNESS WEB- 

BING 
AUTOMATIC SAFETY BELT NRC, Toronto  
Mechanical  Eng inee r ing  NRC Memorandum M48-17-10A-17, Toronto  
Vol. 8 5  (October 1963) (6 Janua ry  1954) 
Pp. 66-67 

OSBLOM-GW61 
08AVIA-C156 Blomgren, G .  W .  

Av ia t ion  Crash I n j u r y  Research  AN EXPERIMENTAL EVALUATION OF TWO AP- 
HV HARNESS AND REEL QUESTIONNAIRE PROACHES TO SEAT BELT PROMOTION 
A v i a t i o n  Crash I n j u r y  Research ,  a Divi -  Nor thwestern  U n i v e r s i t y  T r a f f i c  I n s t i t u t e ,  

s i o n  of F l i g h t  S a f e t y  Foundat ion ,  I n c . ,  405 Church S t . ,  Evanston,  I l l i n o i s  
Phoenix,  Ar izona  1961 Unpublished Repor t  

Repor t  AvCIR-6-F-70 (October 1956) 
08BOHL-N166 

08AYER-WH56 Boh l in ,  N .  I .  
Ayers ,  Wal ter  H .  STUDIES OF THREE-POINT RESTRAINT HARNESS 
A SURVEY OF AUTOMOTIVE SEAT BELTS: OWNER SYSTEMS IN FULL- SCALE BARRIER CRASHES 

EXPERIENCE AND NON-OWNER ATTITUDES AND SLED RUNS 
Copyr ight  1956 by E. I .  DuPont de Nemours 8 t h  Stapp Car Crash and F i e l d  Demonstra- 

and Company T e x t i l e  F i b e r s  Department t i o n  Conference 

Purchase  i n t e n t i o n s ,  p u b l i c  awareness ,  1966 

i n d i c a t i o n s  f o r  f u t u r e  merchand i s ing .  P .  258 

I n c l u d e s  a q u e s t i o n n a i r e  i n  t h e  appendix .  A s e r i e s  of  f u l l - s c a l e  c a r  b a r r i e r  c r a s h e s  
and an a d d i t i o n a l  s e r i e s  of  s l e d  t e s t s  

08BACK-TB59 were c a r r i e d  o u t .  The t e s t s  i nvo lved  two 
t y p e s  of t h r e e - p o i n t  r e s t r a i n t  h a r n e s s ,  

BACKGROUND TO BELTS. A summary of known anthropomorphic dummies, and i n  some 
f a c t s  abou t  a l i t t l e - k n o w n  bu t  v i t a l  tests a human s u b j e c t .  These t e s t s  e v a l -  
s u b j e c t  u a t e d  t h e  e f f e c t i v e n e s s  of t h e  h a r n e s s e s  

Motor, London under v a r i o u s  c o n d i t i o n s ,  i . e . ,  d i f f e r e n t  
Vol. 115,  No. 2973 (1959) ha rdness  o f  s e a t  c u s h i o n ,  s l a c k  i n  h a r n e s s  
Pp. 243-7 l o o p s ,  and ang led  f r o n t a l  impac t s .  The 



l o a d s  i n  a~iclxorage p o i n t s  and t h e  r e t a r -  
d a t i o n  of t h e  dummy a s  w e l l  a s  t h a t  of 
the  v e h i c l e  were r e c o r d e d .  The r e s t r a i n t  
k i n e m a t i c s  were f u r t h e r  e v a l u a t e d  by 
rnearis af high-speed mot ion -p ic tu re  cam- 
e r a s .  The e f f e c t j . v e n e s s  of t h e  two hnr-  
n e s s  sys t ems  was found t o  be h igh  and 
about  equal., h u t ,  w i t h  r e s p e c t  t o  r e t a r -  
d a t i o n  and g e n e r a l  r e s t r a i n t  f e a t u r e s  a t  
t h e  relsound s't%.gc;, somewhat f a v o r a b l e  t o  
t h e  h a r n e s s  sys tem which employed a  s i n g l e  
s l i d i r i g  s t r a p  a.L t h e  s t r a p  j u n c t i o n .  
Harder  s e a t  c u s h i o n s  and s l a c k  i n  h a r n e s s  
gave i n c r e a s e d  .~:eLsrrda.tion a.nd l o a d i n g  
f i g u r e s  i n  solne r e c o r d i n g  p o i n t s .  Tlre 
harnesses of:l'er'cld good r e s t r a i n t  f e a ' t u r e s  
i n  ang:l.ecl f r o n t a l  impe~cls  up t o  30'. 

OXBREN-B 
Brentler ,  B. 
AUTOhiOBILES WITH SEAT BELTS I N  ALLEN 

COUNTY, INDIANA 
D ~ v i s l o n  of Accident  P r e v e n t i o n ,  Depart-  

n~erli. of  IrIe:~l t h ,  Educat ion  and Welfare ,  
W a ~ h i n g t o n  

Unyrublislr~d IClaimscript; 

08BR1T-SIGI 
The B r i t i s h  Standard  I n s t i t u t i o n  
SEAT BELT ASSEhIBLIES FOR MOTOR VEHICLES 
Eng ince r i  jig 
Vol. 191, No, 4917 (1961) 
P.  220 

a l s o  - 
Highway Research  A b s t r a c t s  
Vol,  31 ,  No. 5 
P .  2 

OSBROW-JB65 
Browning, J .  B. 
RE'FRACTABLE SEAT BELT UNIT 
P a t e n t  Off i c e ,  London 
3 p p . ,  6  f i g .  

The p a t e n t e d  s e a t  b e l t  u n i t  has  a  rugged 
housing w i t h  a  p o s i t i v e  b e l t  r e t a i n i n g  
means and a  s imple  r e t r a c t i n g  s p r i n g  
mechanism, w i t h  improved means of a t -  
tachment .  I t  can be adap ted  f o r  u se  wi th  
a  v a r i e t y  of vehic l -es ,  and i t s  mounting 
p e r m i t s  p o s i t i o n i n g  of t h e  u n i t  f o r  . f ree  
b e l t  o p e r a t i o n .  

08BBUG-GM61 
Bruggink,  G. M., and Schne ide r ,  Dan ie l  J 
LIMITS OF SEAT-BELT PROTECTION DURING 

G'RASI-I DECELERA'E IONS 
Avia t ion  Crash I n j u r y  Resea rch ,  Phoenix ,  

Ar izona  
Rep t .  No. AVCIR 61-8 (September 1961.) 
TREC TR 61-115 
AD 265 868L 

The p r o t e c t i v e  l i m i t s  of a i r c r a f t  s e a t -  
b e l t  p r o t e c t i o n , ,  a s  d i s c u s s e d  i n  t h e  
a v a i l a b l e  l i t e r a t u z ' e ,  a r e  compared w i t h  

r e c e n t  c r a s h  i n j u r y  e x p e r i e n c e .  To i n s u r e  
maxi.mum s u r v i v a b i l i t y  under th.e most ad- 
v e r s e  c o n d i t i o n s ,  t h e  s t r e n g t h .  of a  s e a t -  
b e l t  r e s t r a i n t  system shou ld  ble based 
on t h e  t h r e s h o l d  be tween t h e  i n j u r i o u s  
and f a t a l  1. imits  of s e a t - b e l t  r e s t r a i n t .  
The s t u d y  i n d i c a t e s  t h a t  an a i r c r a f t  
s e a t - b e l t  r e s t r a i n t  w i t h  an ene rgy  ab- 
s o r b i n g  c a p a b i l i t y  of 25 G I s  (occupant 
we igh t ,  200 pounds) f o r  a  d u r a t i o n  of a t  
l e a s t  - 2  second mag form a  r e a l i s t i c  com- 
promise between t h e  i d e a l  and t h e  p r a c t i -  
c a b l e  s t r e n g t h  of such a sys tem.  (Author)  

08CAM.P-BJ9l 
Campbell ,  B . J .  
PRELIMINARY SEAT BELT INSTALLATION SURVEY 
A C I R  B u l l e t i n  
June  1, 1962 

OSCAMP-BJ92 
Campbell, B. J .  
SEAT BELTS IN CONVERTIBLE CAR ACCIDENTS 
ACIR B u l l e t i n  
No. 3  (October 1962) 

08CAMP-BJ93 
Campbell, B .  J .  , and Lieberman, Susan 
A REVIEW OF AUTOMOBILE SEAT BELT INSTAL- 

LATION TRENDS AND A SURVEY OF NEW 
JERSEY EXPERIENCE 

A C I R  B u l l e t i n  
No. 5  (1963) 

08CAMP-BJ94 
Campbell, B. J . ,  and Kih lbe rg ,  Jaakko K .  
SEAT BELT EFFECTIVENESS IN THE NON- 

EJECTION SITUATION 
7 t h  Stapp Car Crash Conference 
19651 
Pp. 177-188 

08CAMP-HE62 
Campbell, D r .  Horace E. 
FEDERAL SAFETY SPECIFICATIONS FOR AUTO- 

MOBILES, TRUCKS, BUSES 
Nebraska S t a t e  Medical  J o u r n a l  
Vol. 47 ,  No. 9 (September 1962) 
P .  510 

Di scuss ion  of energy abso rb ing  p r o p e r t i e s  
of s e a t - l a p  b e l t s .  

08CANA-SA63 
Canadian S tanda rds  A s s o c i a t i o n  
MOTOR VEHICLE SEAT BELTS 
CSA Standard  D159.1 
1963 

Change of Loca t ion  of S e a t  B e l t  Moorings 
t o  t h e  S e a t  I t s e l f  i n  SAE; Standard  
f o r  25% S t r e t c h  Mentioned 

News from Motor Age 
December 1962 



08CHRY-PI61 (OSCHRY-PI61) 
Chrys le r  P r e s s  In fo rmat ion  S e r v i c e  
Chrys le r  P r e s i d e n t  Announces S a f e t y  

S e a t  B e l t s  W i l l  be Of fe red  a t  Cost  tt I 
Boost T h e i r  Use 

January  30,  1961 

08COLE-BC53 
Coles ,  B. C. 
SAFETY HARNESS - CRAIG TYPE 
I n s t i t u t e  of Av ia t ion  Medicine,  Toronto  
L e t t e r  IAM 1015A (CO) (13 November 1953) 

08CONS-U 91 
Consumer's Union 
AUTO SEAT BELTS, A PERSPECTIVE VIEW 
Consumer Repor t s  
May 1961 
Pp. 230-231 

08CONS-U 92 
Consumer ' s Unioh 
AUTO SEAT BELTS: A SWEDISH GOVERNMENT 

AGENCY USED CRASH-TEST METHODS TO 
HELP CU ARRIVE AT RATINGS OF 52 MODELS 

Consumer Repor t s  
October 1961 
Pp. 541-546 

08CONS-U 93 
Consumer ' s Union 
SEAT HARNESSES: A TECHNOLOGICAL LAG 
Consumer Repor ts  
A p r i l  1963 

08CONS-U 94 
Consumer ' s Union 
DO RETRACTORS DAMAGE SEAT BELTS? 
Consumer Repor t s  
Vol. 31 ,  No. 10 (October 1966) 
P. 496 

08COX -EG66 
Cox, E r n e s t  G. 
SEAT BELTS FOR BUSES? 
T r a f f i c  S a f e t y  
August 1966 
Pp. 22-23, 34-35 

"CRUNCHY" TO HELP ANSWER SEAT BELT QUES- 
TION 

T r a f f i c  S a f e t y  
September 1965 
P. 12  

School bus .  

08DARR-J 53 
D a r r a s ,  J u l e s  
SHOULDER HARNESS WEBBING: A COMPARISON 

OF DACRON, NYLON, AND COTTON 
Douglas A i r c r a f t  Company, I n c .  
Repor t  No. 38-17449 (October 1953) 

08DEAN-DA6 0 
Deans, D.  ' A .  
SAFETY HARNESS - SABRE AND SILVER STAR 

AIRCRAFT 
Royal Canadian A i r  Force ,  C e n t r a l  Exper i -  

menta l  and Proving E s t a b l i s h m e n t ,  
C l i m a t i c  Detachment, Namao, A l b e r t a  

Report  2068 (June 1960) 
AD 241 729 

Because of u s e r  compla in t s  on "Z" t ype  
s a f e t y  h a r n e s s e s  i n  bo th  $abre and S i l v e r  
S t a r  a i r c r a f t ,  t e s t s  were conducted t o  
determine i f  more s u i t a b l e  combinat ions  
and ar rangements  of h a r n e s s e s  and buck les  
cou ld  be ach ieved .  I t  was found t h a t ,  
wh i l e  c e r t a i n  compla in t s  were due t o  de- 
f e c t s  i n  s e a t  pack r e t e n t i o n  and o t h e r  
c a u s e s  no t  s o l e l y  t h e  f a u l t  of t h e  har-  
n e s s e s ,  t h e r e  were s e v e r a l  d e f e c t s  i n  
t h e  h a r n e s s e s  themselves .  A s  a r e s u l t  
of t h e  t e s t s ,  t h e  most s u i t a b l e  combina- 
t i o n  and  arrangement of webbing and buck les ,  
u s i n g  c u r r e n t l y  a v a i l a b l e  m a t e r i a l s ,  was 
determined.  I t  is  recommended t h a t  s a f e t y  
h a r n e s s e s  f o r  t h e s e  a i r c r a f t  i n c o r p o r a t e  
t h e  recommendations made i n  t h i s  r e p o r t .  

08DEBO-EF52 
DeBois, E. F.  
SAFETY BELTS ARE NOT DANGEROUS 
B r i t a i n  Medical J o u r n a l  
Vol. 2 (1952) 
Pp. 685-686 

DECELERATION LOCKS AUTO SAFETY BELT 
Machine Design 
Vol. 34 (October 25, 1962) 
P.  156 

08DEHA-H 52 (05DEHA-H 52) 
DeHaven, H . ,  and Hasbrook, A .  H .  
SHOULDER HARNESS: ITS USE AND EFFECTIVE- 

NESS 
Medical Co l l ege ,  C o r n e l l  U n i v e r s i t y  
1 November 1952 

OBDEHA-H 56 
DeHaven, Hugh, and Hasbrook, A .  Howard 
SHOULDER HARNESS: ITS USE AND EFFECTIVE- 

NESS 
Avia t ion  Crash I n j u r y  Research of Corne l l  

U n i v e r s i t y  
Rept .  No. 32-0-38 (1956) 

08DELA-AA63 
Delaney,  Ar thur  A .  
SEAT BELTS FOR SCHOOL BUSES? 
S a f e t y  Educat ion 
October 1963 
Pp. 24-26 

08DUNL-DR65 
Dunlop, Donald R .  
SAFETY HARNESS RESEARCH-CALIFORNIA 



7 t h  S t a p p  Car C r a s h  C o n f e r e n c e  
1 9 6 5  
Pp.  127-137 

The i n t e n t  of  t h i s  r e p o r t  is t o  p r e s e n t  
a  resume o f  t h e  dynamic e v a l u a t i o n  o f  
l a p - t y p e  s a f e t y  h a r n e s s  t e s t i n g  a t  t h e  
T e s t i n g  Agency f o r  t h e  C a l i f o r n i a  High- 
way P a t r o l .  The r e p o r t  i n c l u d e s  t h e  de- 
s i g n  c o n s i d e r a t i o n s  f o r  t h e  s y s t e m ,  a  
su.mma,ry o f  e a r l y  t e s t s ,  and  a  resume o f  
c u r r e n t  t e s t a  i n d i c a t i n g  t h e  t y p e  o f  b e l t  
f a i l u r e s  which  d i d ,  and  s t i l l  a r e  o c c u r -  
r i n g .  I n c l u d e d  a l s o  a r e  t h e  c h a n g e s  i n  
C a l i f o r n i a ' s  t e s t  s p e c i f i c a t i o n s  a long  
w i t h  t h e  r e a s o n s  f o r  t h e s e  c h a n g e s .  

The T e s t i n g  Agency is p r e s e n t l y  c o n s t r u c t -  
i n g  a  new r e s e a r c h  and  t e s t  f a c i l i t y .  The 
h o r i z o n t a l  s l e d ' s  c a p a b i l i t i e s  a r e  de- 
s c r i b e d  and  t h e  p r o p o s e d  r e s e a r c h  i s  o u t -  
l i n e d .  We w i l l ,  by t h e  e n d  of t h i s  y e a r ,  
be  v e r i f y i n g  t h e  f i e l d  t e s t  d a t a  now 
a ~ a i 1 . a b l . e ~  a n d  u n d e r  c o n t r o l l e d  l a b o r a t o r y  
c o n d i t i o n s ,  b e  i n v e s t i g a t i n g  t h e  i n t e r -  
a c t i o n  o f  t h e  body and  r e s t r a i n t  s y s t e m s .  

F r y e r ,  D . I .  
RAF EXPERIENCE WITH SAFETY HARNESSES 
A m .  Occup,  Hyg. 
V o l .  5  (1962)  
Pp. 1.13-127 

I n  t h e  deve lopment  o f  s a f e t y  h a r n e s s  from 
i t s  e a r l i e s t  s t a g e s  t o  t h e  p r e s e n t  complex 
s y s t e m s  i n  c u r r e n t  a i r c r a f t ,  a number of  
krnpor t a n t  s t r i d e s  have  been  made and 
t h e s e  a r e  b r i e f l y  r e v i e w e d .  The main ad- 
v a n c e s  have  been i n  t h e  p r o v i s i o n  o f  
s h o u l d e r  h a r n e s s ,  t h e  r e c o g n i t i o n  o f  t h e  
need  f o r  a t t a c h m e n t  t o  t h e  a i r f r a m  r a t h e r  
t h a n  t h e  s e a t ,  t h e  d e s i g n  o f  h a r n e s s  s u c h  
t h a t  t h e  c e n t r e  o f  g r a v i t y  o f  t h e  body 
is n o t  lower  t h a n  t h e  j u n c t i o n  p o i n t  o f  
t h e  s t r a p s ,  and t h e  c o n s t r u c t j o n  o f  
h a r n e s s  s u c h  t h a t  i t  w i l l  w i t h s t a n d  t h e  
f o r c e s  e n c o u n t e r e d  i n  v e r y  s e v e r e  i m -  
p a c t s .  The t h r e e  p r i n c i p a l  a ims  o f  h a r -  
n e s s  I n  a i r c r a f t  a r e  t o  p r o v i d e  r e s t r a i n t  
d u r i n g  v a r i o u s  i n - f l i g h t  manoeuvres ,  t o  
p r o v i d e  r e t e n t i o n  d u r i n g  c r a s h  d e c e l e r a -  
t i o n s  and t o  m a i n t a i n  optimum bodv ~ o s i s -  

08EIFF-ALG1 k i o n i n g  d u r i n g  o p e r a t  i o n  o f  t h e  e j e c t  i o n  

E i f f e l ,  R .  Le G r a i n  s e a t .  The r e l e v a n c e  of  t h e  f e a t u r e s  o f  

MEYORANDUkI ON SAFETY BELTS AND SAFETY c u r r e n t  h a r n e s s  t o  t h e  r e q u i r e m e n t s  f o r  

HARNESS FOR MOTOR VEHICLES, INCLUDING s a f e t y  b e l t s  f o r  motor  v e h i c l e s  is b r i e f -  

NATIONAL SPECIFICATIONS AND STANDARDS l y  d i s c u s s e s .  

FOR U .  S .  A .  AND SOME EUROPEAN COUNTRIES 
08FULT-JL66 I n t e r n a t i o n a l  Road S a f e t y  and T r a f f i c  

Review F u l t o n ,  J .  L. 

Summer 1 9 6 1  SEAT BELTS VERSUS SHOULDER HARNESS 

Pp .  35-39 S o c i e t y  o f  Automot ive  E n g i n e e r s  
1966  

08FALE-ED58 
F a l e s ,  E. D . ,  Jr .  
SEAT BELTS: SAFE 011 HAZARDOUS? 
T o d . a y t s  H e a l t h  
O c t o b e r  1958 
AMA R e p r i n t  

T h i s  p u b l i c a t i o n  c o n t a i n s  t h e  a n s w e r s  t o  
q u e s t i o n s  commonly a s k e d  a b o u t  s e a t  b e l t s .  
I t  a l s o  r e v i e w s  t h e  o p i n i o n s  o f  s e v e r a l  
s a f e t y  e x p e r t s  c o n c e r n i n g  t h e  a c t u a l  n e e d  
f o r  s e a t  b e l t s  i n  c a s e  o f  a c c i d e n t s .  

FASTEN YOUR SEAT BELT 
S a f e t y  Review 
November 1962  
P p .  6-8 

E x c u s e s  f o r  n o t  w e a r i n g ,  and  f a c t s  which  
d i s p r o v e  t h e  e x c u s e s .  

08FRED-RH65 
INTERNATIONAL ORGAITIZAT ION FOR STANDARD- 

IZATION, RECOMMENDATIONS FOR SEAT BELT 
ASSEMBLIES ( I n  7 t h  S t a p p  Car C r a s h  Con- 
f e r e n c e  P r o c e e d i n g s )  

C h a r l e s  C. Thomas, P u b l i s h e r  
1 9 6 5  
Pp.  163-165 

OBGARR- JW62 ( Q ~ G A R R - J w ~ ~ )  
G a r r e t t ,  J .  W . ,  and  B r a u n s t e i n ,  P. W .  
THE SEAT BELT SYNDROME 
The J o u r n a l  of  Trauma 
Vol .  2 ,  No. 3  (May 1962)  

T'he d a t a  examined  i n  t h i s  s t u d y  were  
b a s e d  on  a c c i d e n t  a n d  m e d i c a l  r e c o r d s  
drawn from a  t o t a l  o f  2 , 7 7 8  a u t o m o b i l e s  
i n  e a c h  o f  which a t  l e a s t  one  o c c u p a n t  
was w e a r i n g  a  s e a t  b e l t  when a n  a c c i d e n t  
o c c u r r e d .  T h e s e  c a r s  c o n t a i n e d  3 , 6 7 3  oc-  
c u p a n t s ;  3 , 3 2 5  o c c u p a n t s  wore s e a t  b e l t s  
and  o f  t h e s e ,  944  were i n j u r e d .  

A t o t a l  o f  150  o c c u p a n t s  r e c e i v e d  some 
i n j u r y  t o  t h e  l o w e r  t o r s o ;  26 o f  t h e s e  
e x c e p t  i n  o n e  c a s e ,  b u t  t h e  i n j u r y  was 
n o t  r e l a t e d  t o  s e a t  b e l t  u s e ;  b o t h  c a r  
a n d  o c c u p a n t  were  c o m p l e t e l y  c r a s h e d  i n  
a  c o l l i s i o n  w i t h  a  b u s .  The f r e q u e n c y  o f  
l o w e r  t o r s o  i n j u r i e s  among i n j u r e d  s e a t  
b e l t  u s e r s  was e s s e n t i a l l y  s i m i l a r  t o  
t h a t  o b s e r v e d  among o c c u p a n t s  i n  i n j u r y -  
p r o d u c i n g  a c c i d e n t s  w i t h o u t  b e l t s  ( a b o u t  
1 5  p e r  c e n t  f o r  b o t h ) .  

I n  t h e  m a j o r i t y  o f  t h e  26  c a s e s  where  
s e r i o u s  l o w e r  t o r s o  i n j u r i e s  o c c u r r e d ,  



a c c i d e n t  c i r cums tances  were r a t h e r  s e v e r e .  a l s o  
Only 7 of t h e s e  p a t i e n t s  showed any e v i -  Rozbstracts dence of s e v e r e  s e a t  b e l t  a p p l i c a t i o n -  
b r u i s e s ,  c o n t u s i o n s ,  e t c .  

Vol. 31 ,  No. 1 (1964) 
P .  24 

08GENE-SA66 
Genera l  S e r v i c e s  A d m i n i s t r a t i o n  
ANCHORAGE OF SEATS FOR AUTOMOTIVE VEHICLES 
Genera l  S e r v i c e s  A d m i n i s t r a t i o n  
F e d e r a l  S tandard  No. 515/6 (September 28, 

1966) 
3 PP. 

08GRIM-G 9 1  
Grime, Geoff rey  
EFFECT OF SEAT HARNESS ON MOVEMENT OF 

CAR OCCUPANT I N  A HEAD-ON COLLISION 
HRB Record 
No. 4 (1963) 
Pp. 76-90 

Grime, G .  
THE EFFECTIVENESS OF CAR SEAT BELTS 
I n t e r n a t i o n a l  Road S a f e t y  and T r a f f i c  

Review 
v o l .  11, No. 3 (1963) 

08GRIM-G 93 
Grime, G .  
SAFETY GLASS AND SAFETY BELTS FOR AUTO- 

MOBILES 
Char l e s  C .  Thomas, P u b l i s h e r  
1963 
Road Research  Labora tory  
21  p .  

08GRIS-BW55 
Griswold ,  R .  W . ,  and DeHaven, Hugh 
COMBINATION SHOULDER AND LAP SAFETY BELTS 
E l i z a b e t h  M. Griswold ,  Griswold Company, 

Old Lyme, Connec t i cu t  
14 June  1955 
U .  S.  P a t e n t  2 ,710 ,649  

08HAEU-RC63 
Haeus le r ,  Roy C. 
SEAT BELTS AND SCHOOL BUSES 
NSC T r a n s a c t i o n s  
Vol. 17  (1963) 
Pp. 77-84 

08HASB-AH55 
Hasbrook, A .  H .  
SAFETY BELT (BUCKLE) SLIPPAGE, 

INADVERTENT RELEASE 
Avia t ion  Crash I n j u r y  Research  

n e l l  U n i v e r s i t y ,  New York 
Rep t .  No. 40-0-52 (May 1955) 

AND/OR 

of Cor- 

08HASB-AH56 
Hasbrook, A .  H .  
PHOTO AND CAPTION RELEASE OF HV HARNESS 

MOCK-UP 
Avia t ion  Crash I n j u r y  Resea rch ,  A Divi -  

s i o n  of F l i g h t  S a f e t y  Foundat ion ,  I n c . ,  
Phoenix,  Arizona 

Repor t  AvCIR-4-PCR-76 (November 1956) 

08HASK-LT57 (06HASK-LT57) 
Haske l l  Labora tory  f o r  Toxicology and 

I n d u s t r i a l  Medicine 
A STUDY OF THE EFFECTS OF SEAT BELTS ON 

AUTOMOBILE AND TRUCK DRIVERS 
Haske l l  Labora tory  f o r  Toxicology and 

I n d u s t r i a l  Medicine 
Repor t  No. 22-57 ( J u l y  8 ,  1957) 
Medical  Research  P r o j e c t  No. MR-355 

Ques t ionna i r e  on p h y s i o l o g i c a l  and psy- 
c h o l o g i c a l  h i s t o r y  of s u b j e c t s  s t r a i n  
gauge pneumograph of lower c h e s t ,  a c c e l -  
e r o m e t e r s  f o r  bo th  v e h i c l e  and d r i v e r ,  
p u l s e s  t a k e n ,  r e a c t i o n  t i m e s ,  v e n t i l a t i o n  
r a t e s ,  p u l s e  r a t e .  

08GUGG-AS61 
Guggenheim Avia t ion  S a f e t y  Cen te r  OBHERB-W60 
LIMITS OF SEAT BELT PROTECTION DURING H e r b e r t ,  D .  C .  

ABRUPT TRANSVERSE DECELERATIONS INJURY REDUCTION BY THE USE OF SAFETY 
Guggenheim Avia t ion  S a f e t y  Cen te r ,  New BELTS IN MOTOR CARS 

York, New York Snowy Mountains Hydro -E lec t r i c  A u t h o r i t y ,  
A p r i l  1961 S c i e n t i f i c  S e r v i c e  D i v i s i o n ,  New South 

Wales, A u s t r a l i a  
08GUTT-JM65 Rept .  No. S.hl. 1252 (August 1960) 

G u t t r i d g e ,  J.  M .  
SAFETY BELTS I N  HEAVIES NEED RESEARCH O8HERB-W61 
Commercial Veh ic l e s  H e r b e r t ,  D .  C .  
Vol. 39 (December 1965) DIAGONAL BELTS ARE BEST IN CAR ACCIDENTS 
P. 3 9 t  Eng inee r ing  

Vol. 191 (May 26, 1961) 
OBHAES-A 62 P.  718 

Haesner ,  A .  
SAFETY BELTS FOR DRIVERS FROM A TECHNICAL 08HITC-FA47 

POINT OF VIEW Hitchcock,  F .  A .  
Zbl .  Verk. Med. PHYSIOLOGY OF SAFETY BELTS AND HARNESSES 
Vol. 8 ,  No. 4 (1962) Ohio S t a t e  U n i v e r s i t y  
Pp. 206-211 9 October 1947 



08HONT-II 6 4  
H o n t s c h i k ,  H. 
UNTERSUCHUNGEN UBER DIE WIRKSAMKEIT 'VON 

m.APTFAWRZEUG-SICHERHEITSGURT'EW BEI 
SCFBAGEN AUFPRALL ( s a f e t y  B e l t  Effect;- 
Bveness i n  Broad-Side  C o l l i s i o n )  

D e u t s c h e  K r a f t f a h r t f o r s c h c ~ n g  und S t r a s s -  
e n v e r k e h r s t e c h n i k  

Vol .  168  (1964 

08HOW -8A.62 - 
HOW SAFE ARE YOUR SEAT BELTS? 
S a f e t y  M a i n t e n a n c e  
Vol .  1 2 4  (December 1962)  
Pp.  21-227- 

commerc ia l1y  a v a i l a b l e  f u l f i l l  c e r t a i n  
i~i inimun r e q u i r e m e n t s .  I n t r o d u c t i o n  o f  t h e  
A c c e p t a n c e  O f f i c e  r e q u i r e m e n t s  r e s u l t e d  
i n  a  g e n e r a l  improvement  i n  q u a l i t y  and  
a g u a r a n t e e  t h a t  a u t o  s a f e t y  b e l t s  which  
r e a c h  s e r v i c e  a r e  c a p a b l e  o f  o f f e r i n g  
t h e i r  w e a r e r s  s u f f i c i e n t  g r o t i e c t i o n  i n  
mos t  a c c i d e n t s .  

08KEIL-E 66  
K e i l ,  E . ,  Werner ,  H., and Ewald,  J .  
EJNFLUSZ DER GURTBANDANORDNUNG AUF 

WAFTVERTE ILUNG AND VERFORMUNGSGROSZEN 
V'ON SICHERHEITSGURTEK 

Deutsche  K r a f t f a h r t f o r s c h u n g  and s t r a s s e n -  
v e r k e h r s t e c h n i k  

V O ~ . .  1.85 (1966 
08KALO-JG56 I n f l u e n c e  of  s a f e t y  b e l t  d e s i g n  on f o r c e  K a l o g e r i s ,  J. G. 

PILOT EllERGENCY ESCAPE UPPER TORSO HAR- d i s t r i b u t i o n  and e x t e n t  of  d e f o r m a t i o n  

NESS SUPPORT DEVELOPMENT TEST MODEL 
i n  t h e  b e l t .  

F 106A 
G e n e r a l  Dynamics D i v i s i o n ,  Conva i r  A i r -  1 (oBLANG-FC~O : s e e  10LANG-F'C60) 

cra:E-t C o r p o r a t i o n  
C o a v a i r  R e p t .  No. 9999 (August  1956)  
AD 144. 950 

An upper. t o r s o  h a r n e s s  was d e v e l o p e d  t o  
r e l i e v e  a, s h a r e  o f  t h e  f o r c e s  r e s u l t i n g  
from a c c e l e r a t i o n s  above  20 g. The h a r n e s s  
was f a b r i c a t e d  from s t a n d a r d  CVAC FAB 375  
( n y l o n  c l o t h ) ,  CVAC WEB 217 ( 1  3/4- x  
l / R - i n .  n y l o n  webbing)  and s t a n d a r d  
p a r a c h u t e  h a r d w a r e .  I n i t i a l  s e a t  d r o p  
t e s t s  were  c o n d u c t e d  w i t h  a  f u l l y  a n t h r o -  
po l~ iorph ic  t e s t  dummy w i t h o u t  t h e  u p p e r  
t o r s o  h a r n e s s  t o  d e t e r m i n e  t h e  v a r i o u s  
l o a d s  t h e  t o r s o  is s u b j e c t e d  t o  u n d e r  
v a r y i n g  g  f o r c e s .  The h a r n e s s  was t h e n  
s e c u r e d  t o  t h e  body i n  a  manner which 
s i n u l a t e d  t h e  i n s t a n t  p r i o r  t o  a c t u a l  
e j e c t i a n .  Drop t e s t s  were t h e n  c o n d u c t e d  
wi.tk~ t h e  t o r s o  h a r n e s s  from 5 t o  28 g f s .  
About 1 0  human d r o p s  a t  a c c e l e r a t i o n s  up 
t o  ll g ' s  were  c o n d u c t e d  w i t h  and  w i t h o u t  
t h e  h a r n e s s .  S a t i s f a c t o r y  s e a t  and  s p i n a l  
l o a d  r e l i e f  ( a b o u t  50% o f  t h e  l o a d s  were  
r e l i e v e d )  was r e a l i z e d  w i t h  t h e  h a r n e s s .  
About 70% o f  t h e  s p i n a l  and  p e l v i c  l o a d s  
were  r e l i e v e d  w i t h  t h e  h a r n e s s  and pro-  
p o r t i o n a l  l o a d  s y s t e m  c o m b i n a t i o n .  The 
h a r n e s s  m a i n t a i n e d  i ts e f f e c t i v e n e s s  when 
worn o v e r  s e v e r a l  c o m b i n a t i o n s  of  f l i g h t  
c l o t h i n g .  No p h y s i c a l  d i s c o m f o r t s  were 
r e p o r t e d  d u r i n g  t h e  d r o p  t e s t s .  

08KEIL-E 62  
K e i l ,  E . ,  and Werner ,  H .  
SAFETY BELTS FOR MOTOR VEHICLES 
AT Z - - -  

VoZ. 6 4 ,  No. 5 (May 1962) 
AD 291  415 

The i m p o r t a n c e  o f  s a f e t y  b e l t s  i n  min i -  
m i z i n g  t h e  c o n s e q u e n c e s  o f  a c c i d e n t s  i s  
g e n e r a l l y  r e c o g n i z e d  t o d a y .  S a f e t y ,  how- 
e v e r ,  e x i s t s  o n l y  i f  t h e  b e l t s  which a r e  

OBLHOT-DC61 
Lhotka ,  D. C. 
A PROGRESS REPORT OF THE JOINT NATIONAL 

EDUCATIONAL SEAT BELT PROGRAM. ( I n  
M .  K .  Cragun,  e d . ,  The F i f t h  ~ t a E  
Automot ive  C r a s h  and F i e l d  Demonstra- 
t i o n  C o n f e r e n c e ,  September 1.4-16, 1961) 

Pp .  241-242 

08LIST-RD66 
L i s t e r ,  R .  D . ,  and N e l s o n ,  I .  D. 
THE EFFECT1 VENESS OF SAFETY BELTS 
Road R e s e a r c h  L a b o r a t o r y  
R e p o r t  No, 1 6  (1966) 
6  P .  
The e f f e c t i v e n e s s  of  s a f e t y  b e l t s  i n  c a r  
a c c i d e n t s  h a s  been a s s e s s e d  by a n a l y z i n g  
forms  r e t u r n e d  by p e o p l e  whose c a r s  have  
been  i n v o l v e d  i n  a c c i d e n t s .  I n f o r m a t i o n  
o b t a i n e d  from a b o u t  2000 w e a r e r s  o f  s a f e t y  
b e l t s  was a n a l y z e d  and i t  is shown t h a t  
s e r i o u s  i n j u r i e s  were  r e d u c e d  by a b o u t  
70 p e r  c e n t  when b e l t s  were  worn.  A l l  
t y p e s  o f  b e l t  w i t h  s h o u l d e r  r e s t r a i n t  
were  found  t o  b e  e f f i c i e n t  though  l a p  
and d i a g o n a l  b e l t s  a p p e a r e d  t o  b e  s i g -  
n i f i c a n t l y  l e s s  e f f e c t i v e  t h a n  f u l l  h a r -  
n e s s e s  and s i n g l e  d i a g o n a l  b e l t s .  The 
p o s s i b l e  r e a s o n s  f o r  t h i s  l a s t  r e s u l t  
a r e  c o n s i d e r e d  i n  d e t a i l .  E s t i m a t e s  a r e  
g i v e n  o f  t h e  p e r c e n t a g e  of  c a r s  f i t t e d  
w i t h  s a f e t y  b e l t s  and of  t h e  p e r c e n t a g e  
of  b e l t s  t h a t  a r e  u s e d .  

08MICH-I 6 1  
Michel.son, I . ,  and T o u r i n ,  B. 
CONSUMERS UNION'S DYNAMIC TESTS OF SEAT 

BELTS. ( I n  M. K .  Cragun,  e d . ,  The 
F i f t h  S t G p  Automotive Crash  and 
F i e l d  D e m o n s t r a t i o n ,  September 14-16,  
1961) 

Pp. 243-248 



(08MICH-I 63:  s e e  LOMICH-I 63) 
-- - 

O ~ M O R E - j ~ 6 2  
Moreland, J. D .  
SAFETY BELTS I N  MOTOR CARS: AN ASSESS-' 

MENT OF THEIR EFFECTIVENESS 
Ann. Occup. Hyg. 
Vol. 5  (1962) 
Pp. 95-111 

O ~ D E L - B  57 
Odelgard ,  B. , and Weman, P.  E. 
SAFETY BELTS FOR MOTORCARS 
Kungl. V a t t e n f a l l s t y r e l s e n  
B l a - v i t a  s e r i e n  (Blue-White S e r i e s )  18  

(1957) 
Swedish S t a t e  Power Board,  Stockholm 

I n  E n g l i s h .  

08NEFF-RJ61 
OSPACI-SC91 

Nef f ,  R .  J .  P a c i f i c  S c i e n t i f i c  Company 
REELO-MATIC SAFETY HARNESS A REPORT ON CONSIDERATIONS OF SEAT BELTS Pacific Scientific Company, Anaheim, FOR INFANTS AND SMALL CHILDREN. ( I n  

M. K. Cragun, e d . ,  The F i f t h  ~ t a p F  C a l i f o r n i a  

Automotive Crash and F i e l d  Demonstra- B u l l e t i n  RB-701 

t i o n ,  September 14-16, 1961) The Reel-0-Matic o f f e r s  t h e  advan tages  
Pp. 249-252 of a  s h o u l d e r  h a r n e s s  b u t  w i t h o u t  t h e  

r e s t r i c t i o n  excep t  i n  an  emergency. The 
08NEFF-RJ65 Reel-O-Matic is  comple t e ly  mechanical- 

Neff ,  R .  J .  needs  no l u b r i c a t i o n ,  and can  be mounted 
SAE MOTOR VEHICLE SEAT BELT ACTIVITIES i n  any p o s i t i o n  wi th  on ly  f o u r  b o l t s .  
7 t h  S tapp  Car Crash Conference 
1965 OSPACI-SC92 
Pp. 56-65 P a c i f i c  S c i e n t i f i c  Company 

T h i s  r e p o r t  is a  d i s c u s s i o n  of t h o s e  ac- REEL-O-MATIC "SAM BROWWNE" SAFETY RESTRAINT 

t i v i t i e s  which have been conducted  under SYSTEM 

t h e  a u s p i c e s  of t h e  S o c i e t y  of Automotive Pacific S c i e n t i f i c  Company J Anaheim, 

Eng inee r s  p e r t a i n i n g  t o  motor v e h i c l e  C a l i f o r n i a  

s e a t  b e l t  a s s e m b l i e s  and r e l a t e d  occupant  B u l l e t i n  RB-702 

r e s t r a i n t  d e v i c e s  such  a s  s h o u l d e r  ha r -  The Reel-0-Matic 'ISam Browne" S a f e t y  Re- 
n e s s e s .  T h i s  r e p o r t  summarizes t h e  a c t i v i -  s t r a i n t  System o f f e r s  a l l  t h e  advan tages  
t i e s  of  t h e  groups  i n  t h e  S o c i e t y  a c t i v e  of a  shou lde r  h a r n e s s  bu t  w i thou t  r e s t r i c -  
i n  t h i s  work, and c o v e r s  i n  more d e t a i l  t i o n  e x c e p t  i n  an emergency. The Reel-O- 
t h e  s p e c i f i c a t i o n s  which have been pro- Mat ic  i s  comple t e ly  mechanical-needs no 
duced by t h e s e  g roups .  l u b r i c a t i o n ,  and is e a s i l y  mounted w i t h  

o n l v  f o u r  b o l t s .  

NEW HARNESS LETS YOU MOVE FREELY 
A v i a t i o n  Age 
Vol. 24, No. 5  (1955) 
Pp. 206-207 

NEW RECOMMENDED PRACTICE FIXES MOTOR VE- 
HICLE SEAT BELT ANCHORAGE GEOMETRY AND 
STRENGTH REQUIREMENTS 

SAE J o u r n a l  
Vol. 70 ,  No. 7  ( J u l y  1962) 
Pp. 50-51 

NEW STEP TOWARD AUTO SAFETY: SHOULDER 
HARNESS PROMOTION 

Medical  T r ibune  
November 30 ,  1962 
Pp. 1, 12 

08NYLO-SS61 

NYLON SAFETY STRAPS 
Eng inee r ing  
Vol. 191  (February  3 ,  1961) 
P. 179 - - 

P a c i f i c  S c i e n t i f i c  Company 
REEL-0-MATIC DUAL STRAP SAFETY HARNESS 
P a c i f i c  S c i e n t i f i c  Company, Anaheim, 

C a l i f o r n i a  
B u l l e t i n  RB-704 

The Dual S t r a p  Reel-0-Matic o f f e r s  t h e  
p r o t e c t i o n  of a  s h o u l d e r  h a r n e s s  i n  emer- 
g e n c i e s  w h i l e  p r o v i d i n g  freedom of move- 
ment d u r i n g  normal f l i g h t .  Each r e e l  
o p e r a t e s  i ndependen t ly  e x e r t i n g  a  n e a r l y  
u n d e t e c t a b l e  t e n s i o n  i n  each s t r a p .  The 
d u a l  s t r a p  Reel-0-Matic i s  comple t e ly  
mechanical-needs no l u b r i c a t i o n ,  and can 
be  mounted i n  a n y  p o s i t i o n  w i t h  on ly  s i x  
b o l t s .  

08PACI-SC94 
P a c i f i c  S c i e n t i f i c  Company 
ROTARY BUCKLE LAP BELT ASSEMBLY 
P a c i f i c  S c i e n t i f i c  Company, Anaheim, 

C a l i f o r n i a  
B u l l e t i n  RB-707 

T h i s  new buck le  was des igned  s p e c i f i c a l l y  
t o  a l low plug- in  convenience  f o r  bo th  
t h e  l a p  b e l t s  and t h e  s h o u l d e r  h a r n e s s .  
A l l  s t r a p s  a r e  plugged i n  by pushing b l e t  
f i t t i n g  i n t o  s l o t  i n  t h e  buck le .  A one- 



f o u r t h  t u r n  o f  t h e  h a n d l e  on t h e  b u c k l e  
i n  e i t h e r  d i r e c t i o n  i n s t a n t l y  d i s e n g a g e s .  
s h o u l d e r  s t r a p s  and s e a t  b e l t .  S h o u l d e r  
s t r a p s  may be  r e l e a s e d  s e p a r a t e l y .  An 
o p t i o n a l  c r o t c h  s t r a p  may b e  o r d e r e d  p e r -  
m a n h e n t l y  a t t a i n e d  t o  b u c k l e  i f  d e s i r e d .  

PIRETALI RESILIENT WEBBING 
E n g i n e e r i n g  
Vol .  195 ( A p r i l  2 6 ,  1963)  
Pp. 586-587 

OSPISA-FT64 
IMPROVEMENT OF LAP BELT TIGHTENER 
Army F r a n k f o r d  A r s e n a l ,  P h i l a d e l p h i a ,  

P e n n s y l v a n i a  
AFA M64 23 ( 1  F e b r u a r y  1964) 
DA P r o j .  502 06 0 0 1  
AD 432 687 

A n a l y t i c a l  and  d e s i g n  s t u d i e s  were  con- 
d u c t e d  on t h e  a i r c r a f t  l a p  b e l t  t i g h t e n e r  
mechanism. S u b s t i t u t i o n  o f  a  b a l l  t y p e  
i n i t i a l  l o c k  mechanism f o r  t h e  B e l l e v i l l e  
s p r i n g  i n c r e a s e d  t h e  Lap b e l t  t i g h , t e n e r  
t e n s i o n  l o a d  c a p a c i t y  and  u s e  o f  a  h i g h  
s t r e n g t h  m a t e r i a l  i n c r e a s e d  t h e  l o o p  l o a d  
c a p a c i t y .  A minor  c o n f i g u r a t i o n  change  
i n  t h e  p i s t o n  l o c k i n g  mechanism p r o v i d e d  
more r e l i a b l e  o p e r a t i o n .  I n  t h e  f i n a l  
b a l l i s t i c  t e s t s ,  t h e  M67 c a r t r i d g e s  were  
s u b s t i t u t e d  f o r  t h e  M75. The M67 c a r t r i d g e  
g e n e r a t e d  t h e  d e s i r e d  g a s  p r e s s u r e  i n  t h e  
s y s t e m  and  o p e r a t e d  t h e  l a p  b e l t  t i g h t e n e r  
w i t h i n  t h e  s p e c i f i e d  limits. (Author )  

08PROP-PW61 

PROPRIETARY PROTECTIVE WEBS 
E n g i n e e r i n g  
Vol .  1 9 1  ( F e b r u a r y  1 7 ,  1961)  
P .  261 

08REDF-FA65 
R e d f e r n ,  F.  A .  
AUTOMATIC LOCKING AND RETRACTABLE BELTS, 

THEIR USE AND TESTING I N  THE UNITED 
KINGDOh! 

CIDITVA No. 2 1  (March 1965)  
Pp. 2 . 1 - 2 . 1 6  

08ROBE-SH62 
R o b e r t s o n ,  S .  H . ,  Shook, W .  H . ,  and  H a l e y ,  

J .  L . ,  Jr .  
CRASH INJURY BULLETIN: MODIFICATIONS TO 

THE PASSENGER SEAT BELT' TIEDOWN ATTACH- 
MENTS I N  THE U.S. ARMY HU-1 SERIES BELL 
IROQUOIS HELICOPTER. 

A v i a t i o n  c r a s h  I n j u r y  ~ e s e a r c h ,  P h o e n i x ,  
A r i z o n a  

AvClR 62-1,  TREC Tech.  R e p t .  62-45 (May 
1962)  

h e l i c o p t e r  a s  d i s c l o s e d  by  a n a l y s i s  o f  
s e v e r a l  a c c i d e n t s .  A q u i c k  " o f f - t h e -  
s h e l f "  i n t e r i m  f i x  is  p r e s e n t e d  t o  make 
t h e  e x i s t i n g  s y s t e m  f o u r  t i m e s  more e f  f  e c -  
t i v s  . 
A permanent  f i x  is s u g g e s t e d  t h a t  would 
e n s u r e  t h e  s t r e n g t h  o f  t h e  t i e d o w n  t o  b e  
e q u a l  t o  t h e  s e a t , - ' b e l t  s t r e n g t h .  (Author )  

OSROSE-GW52 
R o s e ,  C.711. 
SAFETY BELTS AND HARNESS 
N a t i o n a l  S a f e t y  News 
V o l .  6 5  (1952)  
P. 120  

OSRYAN- JJ6O 
Ryan,  J .  J .  
AUTOMATIC SEAT BELTS 
U n i v e r s i t y  of  M i n n e s o t a  
May 9-11, 1960 

I n  t h i s  p a p e r ,  i t  i s  s u g g e s t e d  t h a t  i f  
a u t o m a t i c  s e a t - b e l t s  were i n s t a l l e d  i n  
a u t o m o b i l e s  t h e  p u b l i c  would be  g l a d  t o  
u t i l i z e  them a s  a n  i n j u r y  p r e v e n t i o n  de- 
v i c e .  The a u t o m a t i c  s e a t - b e l t s  a r e  a t -  
t a c h e d  t o  t h e  s e a t  by a  mechanism which 
c o n t i n u a l l y  k e e p s  them r e t r a c t e d  t o  t h e  
r e a r  o f  t h e  s e a t  i n  p r o p e r  p o s i t i o n  f o r  
immedia te  u s e .  When t h e  e n d s  o f  t h e  s e a t -  
b e l t  on e a c h  s i d e  o f  t h e  p a s s e n g e r  a r e  
c l a s p e d  and  p u l l e d  f o r w a r d  s l o w l y ,  t h e  
b e l t  may be e a s i l y  f a s t e n e d  i n  f r o n t .  I f  
t h e  b e l t  i s  p u l l e d  r a p i d l y  t h e  a u t o m a t i c  
l o c k i n g  d e v i c e  c l a m p s  i t .  The d r i v e r  is  
n o t  r e s t r a i n e d  i n  f o r w a r d ,  l a t e r a l ,  o r  
r o t a r y  m o t i o n .  When t h e  b u c k l e  i s  re- 
l e a s e d  t h e  two e n d s  o f  t h e  s e a t - b e l t  r e -  
t r a c t  t o  t h e  back  o f  t h e  s e a t .  I f  a  sudden  
f o r c e  i s  a p p l i e d  by t h e  body on t h e  s e a t -  
b e l t  a s  i n  a n  a c c i d e n t  t h e  b e l t  i s  l o c k e d  
t i g h t  and  t h e  p a s s e n g e r  is r e s t r a i n e d  
s e c u r e l y .  S e v e r a l  s a f e t y  f a c t o r s  a r e  
added t o  t h e  s e a t  l o c k i n g  d e v i c e  t o  i n -  
s u r e  p r o t e c t i o n .  The s e a t  is  a n c h o r e d  t o  
t h e  f l o o r  w i t h  c a b l e s  i n  s u c h  a  way t h a t  
i t  may o n l y  move f o r  t h e  a d j u s t m e n t s  e s -  
t a b l i s h e d  by t h e  c a r  m a n u f a c t u r e r s .  The 
u s e  o f  a u t o m a t i c  s e a t - b e l t s  w i l l  p r e v e n t  
t h e  d i s t a s t e  o b s e r v e d  by t h e  p r e s e n t  hap- 
h a z a r d  a r r a n g e m e n t  and  w i l l  a l l o w  conve-  
n i e n c e  and s e c u r i t y .  

SAFETY BELTS: BACK TO THE PRAM 
Economist  
Vol. 204 ( J u l y  7 ,  1962)  
P .  68 

08SAFE-BR62 

SAFETY BELT RESEARCH STUDY 
R e p o r t  is made o f  w e a k n e s s e s  i n  t h e  occu-  
p a n t  t i edown s y s t e m  i n  t h e  HU-1 S e r i e s  



D r i v e r ' s  D i g e s t  08BCHR-DJ62 
Janua ry  1962 Schrum, D .  J .  
P .  2 SEAT BELTLONE YEAR LATER 

OBSAFE-BT63 

SAFETY BELT THAT REACTS TO CAR MOTIONS 
E n g i n e e r i n g  
Vol. 195  (June  1 4 ,  1963) 
P .  801  

SAFETY BELT WITH PENDULUM CONTROL 
Eng inee r ing  
Vo1. 196 (November 8,  1963) 
P.  592 

T r a f f i c  S a f e t y  
Vol. 61 ,  No. 2 (August 1962) 
P. 10  

P r e s s  c o n f e r e n c e  s t a t e m e n t  by D .  J .  Schrum 
of  Studebaken on i n c r e a s e  i n  seat  b e l t  
s a l e s  962% d u r i n g  p a s t  e i g h t  months o v e r  
same p e r i o d  one y e a r  ago ,  amounting t o  
12 .7% of c a r s  s o l d ,  

08SCIE-LA63 

SCIENCE LOOKS AT SEAT BELTS 
J o u r n a l  of American I n s u r a n c e  
June  1963 
Pp. 22-23 

SAFETY HARNESS AND (YTHER PROTECTIVE 
(08SCOT-BY63: - s e e  05SCOT-BY63) 

DEVICES FOR CHILDREN 
I n t .  Rd. S a f .  T r a f f .  Rev. 
Vol. 14,  No. 3 (1966) 
Pp. 16-21 

S a f e t y  b e l t  p r o t e c t i o n  and r e s t r a i n i n g  
d e v i c e s  f o r  c h i l d r e n  a r e  c l a s s i f i e d  ac- 
c o r d i n g  t o  t h e  c h i l d ' s  age  g roup ,  namely, 
b a b i e s ,  one t o  f i v e - y e a r - o l d s  and s i x  
t o  t en -yea r -o lds .  Var ious  t y p e s  of  
s a f e t y  c h a i r  combined w i t h  h a r n e s s e s  a r e  
r e f e r r e d  t o  and t h e  problem of  d e s i g n i n g  
them t o  a l l o w  adequa te  freedom i s  a l s o  
d i s c u s s e d .  B r i t i s h  S t a n d a r d s  S p e c i f i c a -  
t i o n s  and Which? T e s t  a r e  g iven  a l o n g  
w i t h  a list of  m a n u f a c t u r e r s .  

SAFETY SHOULDER BELT DEVELOPED AT WRIGHT 
FIELD 

A i r  Corps News L e t t e r  
Vol. 22,  No. 20 (October 1939) 
Pp. 1-2 

O8SAFE-SB61 

SAFETY SEAT BELT PROGRAM ADOPTED 
S a f e t y  Maintenance 
Vol.  123 ( A p r i l  1962) 
P. 1 9  

SAFETY SEAT BELT STANDARDS 
S a f e t y  Maintenance 
Vol. 122 (November 1961) 
P. 11 

08SEAT-BA67 

SEAT BELTS AND CONTRIBUTORY NEGLIGENCE 
South Dakota Law Review 
Vol. 12  (Winter  1967) 
P. 130 

08SEAT-BC63 
S e a t  B e l t  Committee 
UNCONFIRMED MINUTES OF A MEETING OF THE 

CHILDREN'S SEAT BELT SUBCOMMITTEE 
Motor Veh ic l e  S e a t  B e l t  Committee 
September 19 ,  1963 
Rackham B u i l d i n g ,  D e t r o i t ,  Michigan 

08SEAT-BH58 

SEAT BELTS HOLD I N  ACTUAL CRASHES 
T r a f f i c  S a f e t y  Q u a r t e r l y  Resea rch  Review 
June 1958 
P. 10  

Only 11 of 712 b e l t s  f a i l e d  i n  a c c i d e n t s .  

SEAT BELT FASTENERS FOR 1962 CARS 
T r a f f i c  S a f e t y  
A p r i l  1961 
P. 11 

08SEAT-BP61 

SEAT BELTS PASSE? INSURANCE FIRM STUDIES 
OTHER FEATURES 

Automotive News 
August 14 ,  1961 
P. 1 5  

08SCHO-BR64 ( 0 5 ~ ~ ~ 0 - ~ ~ 6 4 )  08SEAT-BP63 

SCHOOL BUS RIDERS APPROVE SEAT BELTS SEAT BELT PROTECTION FOR CHILDREN 
Wisconsin T r a f f i c  S a f e t y  R e p o r t e r  The C a l i f o r n i a  Highway Pat ro lman 
A p r i l  1964 June  1963 
P. 4 Pp. 39 ,  49 



08SEAT-BS63 
-----. ( 

SEAT' BEL'T9 STANDARD ON '64  AUTO MODELS 
S'teel. 
Vol. 153 (September I), 1963) 
P .  1.20 

08SEGA-MI59 
Sega l ,  M, D. 
Sr'FET'Y BELTS CATCH aN 
T r a f f i c  S a f e t y  
Vul. 55, No, 5  (1959) 
Pp. 32-3 

Survey shows dec ided  i n c r e a s e  i n  commer- 
c i a l  v e h i c l e  u s e  of b e l t s  - most ly  by 
passenger c a r  S l e e t s .  

08SUE-tJK61 
Sharp ,  J. E. 
CONSIDERATIONS FOR A LAP-BELT- SHOULDER 

HARNESS ASSEMBLY. ( I n  M .  K .  Cragun, 
ad., The F i f t h  ~ t a p F ~ u t o m o t i v e  Crash 
and Iqitrld Demonstrat ion 

Septemlwr 14-16, 1961 
Pp. 253-254 

08SHAIt-JEG4 
Sharp ,  Jonathan E. 
ARE ORDINARY SEAT BELTS ENOUGH? 
Na t iona l  S a f e t y  News 
February 1962 
Pp. 21, 64 

08SIIAR-JE65 
Sharp ,  Jonathan E . ,  and L i n i n g e r ,  Roy 
PROBLEMS WITH THE THIREE-POINT BELT IN- 

STALLATIONS AND POSSIBLE SOLUTIONS. 
P a r t s  I  & 11. 

7 t h  StiLpp Car Crash Conference 
1965 
Pp. 155-162 

T h i s  paper r e - a f f i r m s  t h e  sen t imen t  t h a t  
m o t o r i s t s  shou ld  o b t a i n  s e a t  b e l t s  and 
use  them a l l  t h e  t ime .  T h i s  recommenda- 
t i o n  is  based on t h e  e s t i m a t e  t h a t  b e l t s  
cou ld  save  5000 o r  more l i v e s  a n n u a l l y .  
T h i s  s a v i n g  would be r e a l i z e d  e x c l u s i v e l y  
through p r e v e n t i o n  of e jec t ion- the  si t-  
u a t i o n  i n  which a  person is thrown o u t  
of t h e  c a r  ( u s u a l l y  through an opened 
door )  d u r i n g  t h e  impact  sequence .  

T h i s  c u r r e n t  paper  i s  an a t t empt  t o  a s s e s s  
t h e  l i ke l , i hood  t h a t  l a p  b e l t s  can p rov ide  
a d d i t i o n a l  p r o t e c t i o n  (beyond e j e c t i o n  
c o n t r o l )  i n s i d e  t h e  c a r  through r educ ing  
o r  p r e v e n t i n g  c o n t a c t  w i th  i n t e r i o r  ob- 
j e c t s .  An a n a l y s i s  of  a  sma l l  sample of 
232 matched p a i r s  of occupants-half 
wear ing  b e l t s - f a i l s  t o  show s u b s t a n t i a l  
a d d i t i o n a l  b e n e f i t s  from b e l t s .  
The t e n t a t i v e  conc lus ion  i s  t h a t  w h i l e  
l a p  b e l t s  can s a v e  thousands  of l i v e s ,  
s u b s t a n t i a l  f u r t h e r  i n c r e a s e s  i n  p ro tec -  
t i o n  w i l l  p robably  r e q u i r e  u s e  of upper 
body r e s t r a i n t  i n  a d d i t i o n  t o  p e l v i c  r e -  
s t r a i . n t  . 

:08SMIT-AC54: s e e  OlSMIT-AC54) ' 

Q8SCX: I-AE91 
S o c i e t y  of Automotive Eng inee r s  
SAE RECOMMENDS TEST PROCEDURES FOR MOTOR 

VEHICLE LAP BELTS 
SAE J o u r n a l  
Vol, 63, No. 12  (December 1955) 
Pp. 45-47 

08SOCI-AE92 
S o c i e t y  of Automotive Engineers  
MO1'OR VEHICLE SEAT BELT ASSEMBLI:ES, SAE 

BECOhlMENDED PRACTICE 
S o c i e t y  of Automotive Eng inee r s ,  New 

York, New York 
Repor t  of Motor Vehic le  S e a t  B e l t  Com- 

m i t t e e  approved November 1955 and l a s t  
r e v i s e d  May 1958 

SAR SBA4, TR-219 

08SOCI-AE93 
S o c i e t y  of Awtomotive Engineers  
MOTOR VEHICLE SEAT BELT ANCHORAGE 
S o c i e t y  of Automotive Eng inee r s ,  Body 

Eng inee r ing  and Motor Vehic le  S e a t  B e l t  
Committee 

SAE J787a (November 1963) 
9 n : l l l r c *  

08SOCI-AE94 
S o c i e t y  of Automotive Engineers  
SAE SUBCOMMITTEE STUDIES NEED FOR DYNAMIC 

TESTING OF SEAT BELTS 
SAE J o u r n a l  
Vol. 7 1  (May 1963) 
Pp. 115-116 

08SW I-AE95 
S o c i e t y  of Automotive Engineers  
MOT'OR VEHICLE SEAT BELT ANCHORACiE 
S o c i e t y  of Automotive Eng inee r s ,  Body 

Engineer ing  and Motor Vehic le  Sea t  
B e l t  Committee 

Repor t  No. SAE J787b (September 1966) 
3  p . ,  i l l u s .  

08STAP-JP58 (06STAP-JP58) 
S tapp ,  J .  P . ,  and E n f i e l d ,  D .  L. 
EVALUATION OF THE LAP-TYPE AUTOMOBILE 

SAFETY BELT WITH REFERENCE TO HUMAN 
'TOLERANCE 

S o c i e t y  of Automotive Eng inee r s ,  New York 
S A E  P s e p r i n t  62A (1958) 
10 p p . ,  i l l u s .  

I n  t h i s  s t u d y ,  d a t a  was o b t a i n e d  from 
high speed moving p i c t u r e s  of anthropo-  
m e t r i c  dummies and human v o l u n t e e r s  be- 
i n g  s u b j e c t e d  t o  d e c e l e r a t i o n  i n  simu- 
l a t e d  a c c i d e n t s  i n  which pa rame te r s  of 
exposure  ranged from 10 g  a t  500g/s r a t e  
of o n s e t  f o r  0 . 5  seconds  t o  27g a t  
2000g/s r a t e  of  o n s e t  l a s t i n g  ,005  sec-  
onds .  Accelerometer o s c i l l o g r a p h  r eco rd -  
i n g s  were p l o t t e d  and t h e i r  s i g n i f i c a n c e  
is  d i s c u s s e d .  From an a n a l y s i s  of  t h e  
d a t a ,  recommendations a r e  made f o r  a  
r e v i s i o n  of s a f e t y  b e l t  s t a n d a r d s  and f o r  
m o d i f i c a t i o n s  of v e h i c l e  i n t e r i o r s .  



08STAP-JP62 
S tapp ,  J .  P. 
AFTER SEAT BELTS . . , . WHAT? ( I n  

Cragun, M .  K., e d . ,  The F i f t h  E a p p  
Automotive Crash and F i e l d  Demonstra- 
t i o n ,  September 14-16, 1961.  

Pp. 259-263 

08  STAP-JP63 (06STAP- JP63) 
Stapp,  J .  P.  
MEDICAL ASPECTS OF SAFETY SEAT BELT 

DEVELOPMENT. ( I n  P roceed ings  of t h e  
S i x t h  S tapp  C o z e r e n c e  

U n i v e r s i t y  of Minnesota 
1963 
Pp. 160-66 

OSSTAT-JD65 
S t a t e s ,  John D . ,  and Bened ic t ,  James F. 
SAFE AND UNSAFE UPPER TORSO RESTRAINTS 

FOR OCCUPANT PROTECTION I N  MOTOR 
VEHICLES 

7 t h  Stapp Car Crash Conference 
1965 
Pp. 312-323 

S t u d i e s  of r a c i n g  c a r  a c c i d e n t s  s u g g e s t  
t h a t  t h e  shou lde r  h a r n e s s  o r  upper t o r s o  
r e s t r a i n t  i s  of d e f i n i t e  va lue  and w i l l  
g i v e  a d d i t i o n a l  d r i v e r  p r o t e c t i o n .  A 
s i n g l e  upper t o r s o  s t r a p  shou ld  be used 
i n  a l l  c u r r e n t  p roduc t ion  and s p o r t s  
c a r s .  The occupant  must be a b l e  t o  s l i d e  
l a t e r a l l y  from beneath  t h e  upper t o r s o  
r e s t r a i n t  i n  r e s p o n s e  t o  l a t e r a l  f o r c e s  
from t h e  o p p o s i t e  s i d e  of t h e  c a r .  The 
upper t o r s o  r e s t r a i n t  shou ld  n o t  be in -  
t e r c o n n e c t e d  w i t h  t h e  l a p  b e l t  s o  t h a t  
t i g h t e n i n g  one w i l l  c ause  t h e  o t h e r  t o  
t i g h t e n ;  t h e  l a p  b e l t  can  be snug and 
comfor t ab le  wh i l e  t h e  s h o u l d e r  s t r a p  has  
t o  be l o o s e r  t o  permit  t h e  u s e  of t h e  
v e h i c l e  c o n t r o l s .  

08STER-A 66 (05STER-A 66) 
S t e r n ,  A .  
SEAT BEET UTILIZATION 
Automotive Crash I n j u r y  Research 
B u l l e t i n  No. 8  (January 1966) 
7  P.  

under which t h e  webbing was used ,  a  b a s i s  
f o r  de t e rmin ing  a s e r v i c e  l i f e  of  a  s a f e -  
t y  b e l t  might be i n d i c a t e d ,  Accord ing ly ,  
v a r i o u s  models of b e l t s  o f  d i f f e r e n t  
a g e s  were c o l l e c t e d  i n  two c l i m a t i c  zones  
i n  t h e  United S t a t e s  and s u b j e c t e d  t o  a  
uni form t e s t i n g  p rocedure .  

The o u t s t a n d i n g  f e a t u r e s  r e s u l t i n g  from 
t h e  f i e l d  work i n c l u d e d  t h e  r e v e l a t i o n  
t h a t  t h e  sample p a t t e r n  a s  o r i g i n a l l y  
p lanned cou ld  n o t  be f u l f i l l e d ,  and t h e  
c o n f i r m a t i o n  of a  marked l a c k  of i n t e r -  
e s t  i n  s e a t  b e l t s  by p l a n e  owners and 
s e r v i c i n g  peop le  a t  a i r p o r t s .  A l a r g e  
q u a n t i t y  of b e l t s  over  t e n  y e a r s  o l d  
(p re  TSO) were found s t i l l  i n  u s e .  

The l a b o r a t o r y  t e s t s  showed t h a t  of  399 
s e a t  b e l t  samples  t e s t e d ,  42 p e r c e n t  
f a i l e d  t o  meet t h e  minimum s t r e n g t h  r e -  
qui rements  of T e c h n i c a l  S tandard  TSO 
c22.  Cot ton  webbing b e l t s  showed a  
h i g h e r  i n c i d e n c e  o f  f a i l u r e  t h a n  b e l t s  
made w i t h  s y n t h e t i c  f i b e r  webbing. Labo- 
r a t o r y  t e s t s  showed more assembly f a i l u r e s  
than  webbing f a i l u r e s .  

The performance of a l l  c o t t o n  b e l t s  
t e s t e d  Leads t o  t h e  c o n c l u s i o n  t h a t  
c o t t o n  webbing shou ld  n o t  be used i n  
a i r c r a f t  s a f e t y  b e l t s .  We recommend 
r a i s i n g  t h e  minimum s t r e n g t h  r e q u i r e -  
ments f o r  bo th  webbing and a s s e m b l i e s .  
We recommend improved a d m i n i s t r a t i v e  
p rocedures  f o r  t h e  enforcement  o f  mini-  
mum a i r c r a f t  s a f e t y  b e l t  s t a n d a r d s .  

08STIN-NE57 
S t i n g e l y ,  N .  E. 
AEROMEDICAL EVACUATION LITTER PATIENT 

SAFETY HARNESS 
Wright -Pat terson A i r  Force Base ,  Dayton,  

Ohio 
January 1957 

08STOC-HC61 
S tockbr idge ,  H.  C. W , ,  and Dennis ,  J .  P.  
SAFETY HARNESSES FOR CARS 
Ergonomics 
Vol. 4 ,  No. 3  ( J u l y  1961) 
P.  276 

08STET-CH64 
S t e t s o n ,  C .  B . ,  J r . ,  P a r k s ,  W. G . ,  Genest ,  The paper consists Of a review O f  work 

R . ,  and Katz ,  F. on s a f e t y  h a r n e s s e s  f o r  c a r s  c a r r i e d  o u t  

INVESTIGATION OF SEAT BELT WEBBING SER- i n  America, Sweden and t h e  Uni ted  Kingdom. 

VICE LIFE The p r o b a b i l i t y  of a c r a s h  is e s t i m a t e d  

Uni ted  S t a t e s  F e d e r a l  Av ia t ion  Agency, a t  one eve ry  30 y e a r s  o r  s o .  In  1959 some 

Washington, D . C .  1582 peop le  were k i l l e d  and 115 ,451  in -  

Tech.  Rept . ADS-22 (September 1964) 
j u r e d  wh i l e  t r a v e l l i n g  i n  v e h i c l e s .  Amer- 

AD 613 347 
i s a n  workers  have e s t i m a t e d  t h a n  an ade- 
qua te  r e s t r a i n i n g  d e v i c e  would h a l v e  t h e  

The purpose  of t h e  p r o j e c t  was t o  s e e k  number of d e a t h s  from c a r  a c c i d e n t s .  T h i s  
a  sound t e c h n i c a l  b a s i s  f o r  de t e rmin ing  r e s t r a i n i n g  h a r n e s s  p r e v e n t s  occupan t s  
t he  o r d i n a r y  s e r v i c e  l i f e  of  s e a t  b e l t  from being f l u n g  abou t  i n s i d e  t h e  c a r  and 
webbing. I f  a  r e l a t i o n s h i p  cou ld  be e s -  from damaging t h e i r  heads  and f a c e s .  In  
t a b l i s h e d  between s t r e n g t h  and age of t h e  t h e  U.S.A. about  h a l f  t h e  c r a s h e s  a r e  a s  
webbing and t h e  env i ronmen ta l  c o n d i t i o n s  a  r e s u l t  of  f r o n t  end impacts  which de- 



c e l e r a t e s  t h e  e a r  r a p i d l y  whi l e  t h e  body 
csn.t;ilar,rss .Lo mu-ire , A dccel.eu.ati.sr? from 
41) :l\lph t o  rest i n  2 . 7  i t  :represents 20 g. 
Types nr?d nnakers of b e l t s  a r e  clescrl.bed 
as  tire 'I tlls par:achute h.arrress ' ; ' t h e  
d i a , g c ~ n i ~ l ~  or .?;ha l a p  beltv , each trf 
W ~ I P S D ?  4::f f e e t  /VOJ.IBSS depelldfj mi .the anchor 
poirr.tri; t o  tlre C R Y  i:uld .to COt162EYl181' B C C C ~ ~ I Z -  
b i l i i t y  i n  east;> i,,f dc~n~1I:r~g rind, d.off.lrip, 
Two par'ti.t:u.lam~ c:lsary'c+rs ar" .'tlzc:! Pwhd.~nl.ra.shf 
arid ,j a(:l;: kni,J:'c " e f  fee ts ,  b;xce$si.\u(d e:&ae- 
tici.ii;y i i 1 3  t h e  Izarntc~ss ~4l.ams :I. t a  vvcjnlrer7 
'back .L,n.to I1:i.s :;<?at., ivhi.3.e i f  airily a l ; r p  
be l . t  .i.s worn i . t ~ :  i .~ody ti:.% y ' ;j R G : ~  kn:i.:@e 
on to  tare t s s c j  a, prima:! , Irr crri~clus:l.r:ln the 
BrJ:t.^~wkr. 8ca.nda.rd i s  descs.iker-t nxlcl .&he 
need l:nr P~xr-tli'nx: :t3csearr.h i.rrdl.ca'tsr:l. 

08STON-FdIM54 
S t ~ u n s ,  M. it. 
AU11'6iMOBYId SAFETY SEAT BELT ASSEMBLIES 
Davis A i r c r a f t  P roduc t s ,  New York, New 

Yorlr, 
J a u r ~ r ~ r y  1954 

08STHE-AS58 
------- 
STRESS AND SEAT BELTS 
TraSfkc  S a f e t y  QuarterrLy Research Review 
June 1958 
P. 10 

Holloman Base t e s t s  show how r e s t r a i n e d  
human body s t a n d s  up under s t r e s s ,  

08STUD-C 63 
Studebaker Corpora t ion  
SPECIFICATIONS FOR 1963 STTJDEBAKER CARS 
Studebaker Corpora t ion ,  South Bend, 

Indialla 

P.  10:  Sea t  b e l t  p l a t e s ,  bucket s e a t s  

08STUD-SW65 
--- 
STLDY SEAT BELTS I N  SCHOOL BUSES 
T r a f f i c  S a f e t y  
J u l y  1965 
P. 1% 

68TBOM-W 59 
Thomsen, W.  
ORTHOPEDTC ASSUMPTION FOR THE CONSTRUC- 

TlON OF AUTOMOBILE SEATS 
United S t a t e s  Department oE Commerce 
Tech, T r a n s l a .  59-17369 (1959) 
Order from SLA T r a n s l a t i o n  Cen te r ,  The 

John Cre ra r  L i b r a r y ,  86 Eas t  Randolph 
S t . ,  Chicago 1, I l l i n o i s )  

(08TOLI-SH64: s e e  06TOLlI-SN64) 

O8TOUR-B 91  
Tour in ,  B., and G a r r e t t ,  H. W .  
A REPORT ON SAFETY BELTS TO THE CALIFORNIA 

LEGISLATURE: SMMARY AND ANALYSIS OF 
CALIFORNIA HIGHWAY PATROL REPORTS AND 

OPINIONS ON 54,348 AUTOMOBILE ACCIDENTS 
C!a:l.:i..J:oruia Highway P a t r o l ,  Automotive 

Gr:i.sh l a j u r y  Research,  B'uf:falo, New York 
1958 
Yponsur: Army, O f f i c e  of t h e  Surgeon 

Genera l .  Armed Forces  Epidemiological  
Bn.~rd,  N a t i o n a l  I n s t i t u t e s  of Hea l th ,  
Avl tomobi l e  Mana~l 'ac t~rrers  A s s o c i a t i o n  

3Cs la, , tab les 

The C a l i f o r n i a  l e g i s l a t u r e  r e q u i r e d ,  i n  
a 1957 s t a l :u t a ,  conipi la t ion  of t h e  opin- 
i.curre of s t a t e  highway pa:trcrlmen i n v e s t i g a t -  
i l i g  I.iighwa.y a c c i d e n t s  a s  .to t h e  e f f e c t  of 
avai: lablo and used safetly b e l t s  i n  con- 
tssc;l {Ling dea'lzll o r  i n j u r y  i n  1958 a c c i d e n t s ,  
a s  .well, as .the e f f e c t  t h e y  could  have had 
i f  t h e y  h a d  been a v a i l a b i e  and used .  The 
Cti.ll.fornia Highway Patru:E e n t e r e d  i n t o  a  
cocryera.tive s'tucly agreement w i t h  ACIR of 
Gorne:l:L Unive r s i ty  whexsel:~y the  C a l i f o r n i a  
Highwa.y Pa'troL would c o l : l e e t  .the necessa ry  
data .  mid hCIB, wo~~lc l  cornp:i.lo, ana lyze  and 
rc?ps:rt t h e  Q i n d . i . l ~ g ~ .  Summarized below a r e  
.the s t u d y  r e s u 1 . t ~  which emerged from i n -  
v e s t i g a - t i o n  of 54,348 au.tomobiles involved 
i n  r u r a l  a c c i d e n t s  du r ing  t h e  months of 
January  tfrrough June ,  1958. 

08TOUR-B 92 (OBTOUR-B 60) 
Tuur in ,  B o r i s ,  and G a r r e t t ,  John W .  
SAFETY BELT EFFECTIVENESS IN RURAL CALI- 

FORNIA A.UTQMOBXLE ACCIDENTS 
Automotive Crash I n j u r y  Research,  New 

York, Cornelk I Jn ive r s i ty  
1960 
23 pp . ,  i l l u s .  

I n  c h i s  s t u d y  a  s t a t i s t i c a l l y  v a l i d  com- 
p a r i s o n  is made of i n j u r y  f r e q u e n c i e s  
and s e v e r i t i e s  among 933 d r i v e r s  and 
r i g h t  f r o n t  s e a t  passenger  automobile oc- 
cupan t s  who used s e a t  b e l t s  and 8 ,784  
d r i v e r s  and r i g h t  f r o n t  s e a t  occupants  
who d i d  no t  use  b e l ' t s ,  w i th  due r e g a r d  
f a r  t h e  i n f l u e n c e  of s p e c i f i c  a c c i d e n t  
f a c t o r s .  I t  was found t h a t  u s e r s  of s a f e t y  
b e l t s  s u s t a i n e d  approximate ly  3 5  p e r  c e n t  
l e s s  f l m a j o r - f a t a l ' f  g rade  i n j u r i ' e s  than  
d i d  non-users ,  Other conc lus ion% t o  be 
drawn from t h e  s t u d y  a r e  l e s s  c l e a r  ex- 
c e p t  t h a t  i t  is e v i d e n t  t h a t  t h e  reduc- 
t i o n  of "ma jo r - fa t a l "  i n J u r i e s  ;among b e l t  
u s e r s  i s  due t o  t h e  f a c t  t h a t  b e l t s  pre- 
vent  occupan.ts frorn being e j  e c t a d  from t h e  

. automobi le .  

08TOUR-I3 93 
Tour in ,  B o r i s ,  and G a r r e t t ,  John W .  
A 11EPORT OF SAFETY BELTS TO THE CALIFORNIA 

LEG1 SUTURE : SUMhlARY AND ANAL'Y SI  S  OF 
CALIFORNIA BIGIIWAY PATROL REPlORTS AND 
OPlNIONS ON 54,348 AUTOMOBILE ACCIDENTS 

Autoniobile Crash I n j u r y  Researclh, New 
York, C o r n e l l  U n i v e r s i t y  

1960 
6 PP. 



s ! 
I n  t h i s  i n v e s t i g a t i o n  it was found t h a t  08YOUN-JW66 
3 . 5  p e r  c e n t  of  pas senge r  au tomobi l e s  i n -  Young, Joseph W .  
vo lved i n  a c c i d e n t s  had one o r  more s a f e t y  RECOMMENDATIONS FOR SHOULDER RESTRAINT 
b e l t s .  Of t h e s e  i n  o n l y  one t h i r d  were a l l  INSTALLATION I N  GENERAL AVIATION AIRCRAFT 
of t h e  b e l t s  i n  u s e .  I t  was found t h a t  F e d e r a l  Av ia t ion  Agency 
members of t h e  C a l i f o r n i a  Highway P a t r o l  A v i a t i o n  Medical  Repor t  (September 1966) 
were overwhelmingly i n  f a v o r  of s a f e t y  1 6  P p . ,  i l l u s .  
b e l t s  as an  a c t u a l  o r  p o t e n t i a l  c o n t r o l  I 
of  d e a t h  and i n j u r y  a c c i d e n t s ,  b u t  t h e i r  , 
o p i n i o n s  seem t o  have been b i a s e d  accord-  1 

i n g  t o  t h e  p re sence  o r  absence  of s a f e t y  i 
b e l t s  and by t h e  observed a c c i d e n t  r e s u l t s :  

(09AMER-SB64 : s e e  OlAMER-SB64) 
08TOrn-B 94 

Tour in ,  B. ,  Aldman, B,, Michelson,  I . ,  and 0 9 ~ ~ ~ 0 - p  6 1  
M i t c h e l l ,  J .  Arrowhead P roduc t s  

RESTRAINING CHARACTERISTICS OF HARNESSES, COCKPIT RETENTION AND PARACHUTE SUSPEN- 
(2 Proceedings  of t h e  S i x t h  Stapp SION GARMENT 
Conference) Department of Navy, Bureau of Naval 

U n i v e r s i t y  of Minnesota Weapons, Airborne  Equipment D i v i s i o n  
1963 F i n a l  Engr. R e p t ,  (October 27 ,  1961) 
Pp. 138-49 Con t rac t  NOW 60-0053 

AD 269 824 
08VALU-SB66 

Cockpi t  r e t e n t i o n  and pa rachu te  suspen-  
s i o n  f l i g h t  c l o t h i n g  which can d i s t r i b u t e  VALUE OF SEAT BELTS I N  BUSES DIS- 
h igh  a c c e l e r a t i o n  f o r c e s  ove r  l a r g e  a r e a s  CUSSED I N  NEW YORK 

Automotive News of t h e  body was s t u d i e d  t o  r educe  i n j u r i e s  
September 12 ,  1966 o c c u r r i n g  i n  p r e s e n t  day h igh  performance 
P .  37 a i r c r a f t .  I t  was found t h a t  a  f l e x i b l e ,  

i n e l a s t i c  n y l o n - n e t t i n g  garment cou ld  be 

08WADE-PA62 
u t i l i z e d  i n  d i s t r i b u t i n g  a c c e l e r a t i o n  

Wade, P r e s t o n  A .  l oads  ove r  t h e  body t o r s o .  By c r o s s i n g  

THE SEAT BELT-HELPFUL OR HARMFUL? t h e  f i b e r s  of a  m a t e r i a l  ove r  each o t h e r  

The Journa l  of Trauma and b i a s i n g  them a t  45  d e g r e e s  t o  t h e  

May 1962 e x t e r n a l  l oad ,  a  Chinese f i n g e r  g r i p  con- 

Pp. 303-304 ta inment  a c t i o n  can be deve loped .  T h i s  
conta inment  a c t i o n  ( a x i a l  compress ion  

08WHIT-JR52 lodad) is  a p p l i e d  when a c c e l e r a t i o n  f o r c e s  
Whiting,  J .  R .  S t u r g e  a r e  a p p l i e d  t o  t h e  c o c k p i t  s e a t  o r  t h e  
A SELF-RELEASING SEAT BELT r i s e r s .  S e v e r a l  r e s t r a i n t  garments  were 
F l i g h t  (London) c o n s t r u c t e d  f o r  e v a l u a t i o n .  Hip and 
Vol. 6 1  (June 1952) s h o u l d e r  r e s t r a i n t  s t r a p s  were i n t e g r a t e d  
P. 767 i n t o  t h e  n e t t i n g  p a t t e r n  f o r  a t t achmen t  

I 
I t o  t h e  r i s e r s  and c o c k p i t  s e a t .  The f i n a l  

(08WILL-JH62: s e e   OWI ILL-~H62) 
I garment had a  cover  and l i n e r  f o r  addi -  

t i o n a l  comfort  and e a s e  of donning and 

OSWILL- JSGB d o f f i n g .  (Author)  

Wil l iams,  James S . ,  e t  a l .  
AUTOMOTIVE SAFETY BELT: I N  SAVING A LIFE OgBLEC-C 6 5  

MAY PRODUCE INTRA-ABDOMINAL INJURIES Blechschmidt ,  C . ,  C l a r k ,  C . ,  and Gordon, 
The J o u r n a l  of  Trauma 
May 1966 
Pp. 303-315 

(08WOLF-RA61: s e e  05WOLF-RA61) 

F. 
IMPACT PROTECTION BY THE AIRSTOP RESTRAINT 

SYSTEM 
P a ~ e r ,  3 6 t h  Annual Meeting of t h e  Aero- 

s p a c e  Medical  ~ s s o c i a t i o n ,  New York C i t y  
A p r i l  26-29, 1965 

08WRON-D 67 a l s o  - 
WRONG DISH 
A d v e r t i s i n g  Age 
Vol. 38 ( A p r i l  3 ,  1967) 
P.  92 

Ad f o r  Rover 2000 S a f e t y  Harness .  

Aerospace Medicine 
Vol. 36 ,  No. 2  (February  1965) 
P. 137 

Mart in  Company expe r imen t s ,  under NASA 
c o n t r a c t ,  of a  human a i r b a g  r e s t r a i n t  
system f o r  a i r l i n e  pas senge r  p r o t e c t i o n  
d u r i n g  an impact  e v e n t  have shown t h e  ad- 



vawtage o f  load i s o l a t i o n  by .tihe allowed by us ing  a  10,000 pound loop s t r e n g t h  l a p  
mo.tiol~ o f  t h e  s.ubject  witt.1 r e s p e c t  .to t h e  b e l t  on .the a i r s e a t ,  and w i t h i n  0 .03  sec- 
v e h i c l e .  onds a f t e r  impact preloading t h e  ches t  
T h i s  system c a l l e d  M a i r s t o p l l  provides con- 
t r o l l e d  d e c e l e r a t i o n  i n  t h e  l o n g i t u d i n a l  
d i r e c t i o n  (G,) b y  a  low pressure (3  t o  10 
inches  WZO) upper t o r s o  i n f l a t a b l e  a i rbag ,  
and i n  t h e  v e r t i c a l  d i r e c t i o n  (6,) by an 
i n f  l a t e d  s t r u c t ~ l r e  cal.l.ed " a . i r s e & t ,  
which a t  lG looks and f e e l s  l i k e  any 
present-day a i r c r a f t  s e a t ,  but  under d y -  
namic loading provides c o n t r o l l e d  load 
i s o l a t i o n  by d.e:tcrn:ming rllownwa.rd a.nd for -  
ward under t h e  impact condition. Most s i g -  
n i f i c 8 . n k . i ~  t h e  seat cari be d e f l a t e d  a f t e r  
t h e  , c rash  opening up t h e  o n t i r e  cabin  a s  
an escape c o r r i d o r .  

airbag t o  a  h i g h e r ~ p r e s s r r r e ~ p r o p o r t i o n a l  
t o  speed.  A l a t e r a l  c rash  pro tec t ion  door 
stl-uc'tuu'e w i t h  a  l a t e r a l  bumper t o  pre- 
v e n t  pene t ra t ion ,  improved padding, and a  
transparent  airbag i n f l a t e d  upwards over 
t h e  windows i s  suggested.  The f ,act  t h a t  a  
dunmy remained i n  an i n f l a t e d  a i r s e a t  
through an 80 mph C-45 a i . r e r a f t  crash w i t h  
a i r c r a f t  loads  es t imated a t  morle than  -30Gx 
i s  presented.  A preliminary d i r ' ec t iona l  
a n a l y s i s  o f  car c rashes  Lndicat'es t h a t  h a l f  
o f  our present f a t a l i t i e s  are occtrrring 
w i t h  passenger compartmeret a c c e l e r a t i o n s  
o f  l e s s  than  20G. Other f e a t u r e s  o f  a 
s a f e t y  car des ign  are  tabu la ted .  

Manned and dummy experi.menta1 impact ' t e s t s  
i n  an impar,t s l ed  o f  a l . r l ine  sea t ing  con- OSCLARs-C 92 
f igu.rat ion h a v e b e e n  conduc.ted. Swing i m -  C lark ,  Car l ,  Blechschmidt ,  C a r l ,  and 
pact t e s t s  o f  t h e  complete sys tem,  w i t h  Gordon, Fay 
a i r s e a t ,  f o r  example showed an at tenua-  IMPACT PROTECTION WITH TEE "AIRSTOP" RE- 
t i o n  of -54G, on t h e  t ~ s t  v e h i c l e  impact- STRAJNT SYSTEM 
ing a t  16 f t . / ' s e c ,  t o  -5.8GX on t h e  sub- 8 t h  Stapp Car Crash and Fie ld  Demonstra- 
j e c t  ' s  c h e s t ,  t i o n  Conference Proceedings 
Ful l  862116 crash  ' tes . t s  by t h e  FAA (DC-7 1966 
a i r c r a f t  c rash  t e s t )  and .the Army (C-45 P. 79 
a i r c r a f t  crash t e s t )  have included t h e  Development i s  progressing o f  an improved 
"a i . r s top fV  syst;em t o  eva lua te  t h e  e f f e c t i v e -  airbag r e s t r a i n t  system f o r  passenger ve- 
n e s s  under r e a l  crash s i t u a t i o n s ,  h i c l e s  which we c a l l  ' l a i r s t o p . l l  I t  con- 
T h i s  gaper w i l l  ernphasize t h e  t e s t i n g  pro- 
gram and t h e  des ign problems o f  t h e  use  
o f  the airbag r e s t r a i n t  system i n  commer- 
c i a l  and m i l i t a r y  a i r c r a . f t .  

09CLAR-C 91 
Clark ,  C a r l ,  and Blechschmidt ,  Carl 
H'UhlAN TRANSPORTAT I O N  F A T A L I T I E S  AND PRO- 

TECTION AGAINST REAR AND S I D E  CRASH 
LOADS BY THE AIRSTOP RESTRAINT 

9 t h  Stapp Car Crash Conference 
1966 
P P .  19-64 

F a t a l i t i e s  i n  var ious  modes o f  t ransporta-  
t i o n  are rev iewed ,  w i t h  t h e  point being 
made t h a t  d i s t a n c e  dea th  r a t e s  must de- 
crease  a s  mankindss  average t r i p  d i s t a n c e s  
i n c r e a s e .  The m u l t i p l e  o r i g i n s  o f  airbag 
r e s t r a i n t  concepts  are t r a c e d .  The possi-  
b i l i t y  i s  presented o f  having no r e s t r a i n t  
o ther  than t h e  s e a t s  ~ r i o r  t o  a  c rash  s i t u -  

s i s t s  o f  an airbag i n  f r o n t  o f  t h e  c h e s t ,  
an airbag i n  f r o n t  o f  t h e  f e e t  and under 
t h e  s e a t ,  and an i n f l a t e d  a i r s e a t .  T h i s  
system has an impact load t ransmiss ion  
t o  t h e  sub jec t  o f  one-third or l e s s  o f  
t h e  v e h i c l e  l o n g i t u d i n a l  or v e r t i c a l  
Loads. 
The experimental  work leading t o  t h e  a i r -  
s top  des ign i s  reviewed,  w i t h  accelera-  
t i o n  data  presented f o r  v e r t i c a l  and i n -  
c l ined  drops o f  i n i t i a l  f u l l - l e n g t h  airbag 
system and an as tronaut  airbag r e s t r a i n t  
sys t em,  swing and drop impacts o f  a i r s t o p  
sys tems ,  and-a DC-7  crash^ t e s t  o f  a  ches t  
and f o o t  airbag sys tem.  
The a i r s t o p  sys tem i s  designed f o r  auto- 
mat ic  d e f l a t i o n  o f  t h e  bags and t h e  s e a t s  
a f t e r  a  c rash ,  g r e a t l y  f a c i l i t a t i n g  f i r e  
escape from t h e  a i r c r a f t .  The weight o f  
t h e  a i r s e a t  sys tem i s  l e s s  than  t h e  weight 
o f  present s e a t s .  

a t i o n ,  then  automa t i c a l l y  i n f l a t i n g  t rans -  
parent c h e s t  a irbags  t o  "grab t h e  w i f e  O S D P E  
and k i d s "  i f  a crash i s  developing.  The Dye, E .  R . ,  and S m i t h ,  M. D .  
d r i ver  would wear a  l a p  b e l t  shoulder  IMPACT PROTECTION WITH l?QAM PLASTICS 
s t r a p s .  The bags would au tomat ica l l y  de- Mechanical Engineering 
f l a t e  a f t e r  t h e  c rash .  Ana ly t i ca l  models V " l s  l 2  (December 1 9 5 8 )  
o f  automobile crash l o a d s ,  and o f  passen- P p .  65-67 
ger moxions i n  t h e  a i r s t o p  r e s t r a i n t ,  con- paper d i s c u s s e s  t h e  methods o f  s e l e c t i o n  
s i s t i n g  o f  a  c h e s t  airbag and an i n f l a t e d  of a  low-densi ty  c e l l u l a r  p l a s t i c  o f  t h e  
" a i r s e a t , "  are reviewed,  w i t h  emphasis on r i g h t  dimensions and mechanical proper t i e s  
rear  and s i d e  c o l l i s i o n s .  For higher  speed t o  pro tec t  t h e  head during impact .  
c rashes ,  a d d i t i o n a l  pro tec t ion  i s  suggested 



O9ESGA-JB6O was a c h i e v e d ,  v a r i o u s  o p e r a t i o n a l  t e s t s  
E s g a r ,  J .  B.,  and Morgan, W .  C .  were conducted  t o  q u a l i f y  t h e  t h r u s t e r .  
ANALYTICAL STUDY OF SOFT LANDINGS ON The f i n a l  model of  t h e  T30 t h r u s t e r  s a t i s -  

GAS-FILLED BAGS f i e d  a l l  performance r e q u i r e m e n t s ,  and 
N a t i o n a l  Aeronau t i c s  and Space Adminis t ra-  i ts o p e r a t i o n a l  c h a r a c t e r i s t i c s  were r e -  

t i o n  p r o d u c i b l e .  
NASA TR R-75 (1960) 
AD 242 357 O9LAMM-AC6l (07LAMM-AC61) 

An a n a l y t i c a l  p rocedure  was developed 
t h a t  i s  v a l i d  f o r  bags of v a r i o u s  a r b i -  
t r a r y  ,shapes and is a p p l i c a b l e  t o  p lane-  
t a r y  o r  l u n a r  l a n d i n g s  f o r  s i n k i n g  speeds  
t h a t  a r e  s m a l l  compared t o  t h e  s o n i c  
v e l o c i t y  of t h e  g a s  w i t h i n  t h e  bag. For 
l a n d i n g  on t h e  e a r t h  a t  speeds  c o n s i s t e n t  
w i t h  normal pa rachu te  d e s c e n t ,  t h e  r e l a -  
t i v e  m e r i t s  of  f o u r  bag shapes  were eva l -  
u a t e d  bo th  w i t h  and wi thou t  g a s  b l e e d  
from t h e  bags .  D e c e l e r a t i o n  and o n s e t  
r a t e s  a c c e p t a b l e  f o r  we l l - suppor t ed  hu- 
mans seem f e a s i b l e .  

(09GENE-SAGO : s e e  07GENE-SAGO) 

09HOLC-GA60 
Holcomb, Galen A .  
THE DEVELOPMENT OF AN AUTO-ADJUSTING AND 

POSITIONING SINGLE DISCONNECT TORSO 
RESTRAINT HARNESS FOR THE B-58 ESCAPE 
CAPSULE 

Pape r ,  3 1 s t  Meeting of t h e  Aerospace 
Medical  A s s o c i a t i o n ,  Miami, F l o r i d a  

May 1960 

09IRVI-ND64 
IRVIN-NORRIS DYNALOCK 
Automobile Eng inee r ing  
Vol. 54 (February  1964) 
Pp. 62-64 

O9KENT-SJ61 
Kent,  S .  J . ,  White, A .  E. 
DEVELOPMENT AND QUALIFICATION OF THRUSTER, 

CARTRIDGE ACTUATED, T30 
F rankfo rd  Arsena l ,  P h i l a d e l p h i a ,  Pennsyl-  

Lamm A i r c r a f t  Company, I n c o r p o r a t e d  
THE A I R  BAG SEAT FOR PASSENGER AIRCRAFT 
Lamm A i r c r a f t  Company, I n c o r p o r a t e d ,  

Oakland, C a l i f o r n i a  
Rep t .  No. 200 (25 J u l y  1961) 

In  o r d e r  t o  make a i r c r a f t  s e a t s  more 
crashworthy and t o  p r e v e n t  t h e  l o s s  o f  
l i f e  due t o  v i o l e n t  s e a t  d i sp l acemen t  
d u r i n g  c e r t a i n  t y p e s  of a c c i d e n t s  i t  
would be b e s t  t o  e l i m i n a t e  t h e  m e t a l  
s t r u c t u r e  of p r e s e n t  pas senge r  s e a t s  and 
u s e  i n s t e a d  an i n f l a t a b l e  A i r  Bag s e a t .  
The A i r  Bag s e a t  i s  an i n f l a t a b l e  passen-  
g e r  s e a t  f o r  u se  i n  t r a n s p o r t  a i r c r a f t .  
I t  i s  made of r u b b e r ,  r u b b e r i z e d  a i r  
p r e s s u r e  s e a l e d  nylon and h igh  t e n s i l e  
s t r e n g t h  nylon c l o t h .  The A i r  Bag s e a t  
c o n s i s t s  of an i n f l a t a b l e  c e l l u l a r  a i r  
bag which r e s t s  on t h e  a i r c r a f t  f l o o r .  
The s e a t  is des igned  t o  ho ld  t h e  passen-  
g e r  i n  one r e l a t i v e  p o s i t i o n  i n  t h e  fuse -  
l a g e  d u r i n g  r a p i d  d e c e l e r a t i o n  of t h e  
a i r c r a f t ;  and t o  p r e v e n t  e i t h e r  t h e  pas-  
s enge r  o r  s e a t  from be ing  d i s p l a c e d  from 
t h i s  r e l a t i v e  p o s i t i o n  by no t  more t h a n  
approx ima te ly  24 i n c h e s  w h i l e  bo th  t h e  
pas senge r  and s e a t  a r e  be ing  s u b j e c t e d  
t o  v a r i o u s  l o a d s .  

v a n i a  
ASD TR61 454 (October 1961) 
AD 271 390 

The T30 t h r u s t e r  i s  i n t e n d e d  t o  o p e r a t e  
t h e  i n t e g r a t e d  h a r n e s s  r e l e a s e  mechanism 
used by a i r c r a f t  p e r s o n n e l .  The t h r u s t e r  
p r o v i d e s  an au tomat i c  means of r e l e a s i n g  
t h e  h a r n e s s  from t h e  p i l o t  o r  crew member 
d u r i n g  an emergency e s c a p e ,  t h e r e b y  e l im-  
i n a t i n g  t h e  p o s s i b i l i t y  of human e r r o r .  
The t h r u s t e r  is mechan ica l ly  i n i t i a t e d  
by a  l anya rd  d u r i n g  t h e  emergency e scape  
c y c l e .  During development,  s e v e r a l  models 
of a  t h r u s t e r ,  d e s i g n a t e d  t h e  T30 t h r u s t e r ,  
were f a b r i c a t e d  and t e s t e d  and t h e  r e s u l -  
t a n t  t e s t  d a t a  ana lyzed .  M o d i f i c a t i o n s  i n  
t h e  i n t e r e s t  of b e t t e r  per formance ,  s i m -  
p l i c i t y ,  and i n t e r c h a n g e a b i l i t y  was made. 
When a  s a t i s f a c t o r y  l e v e l  of performance 

09MASO-JK62 
Mason, J .  K.  
OTHER RELEVANT SAFETY EQUIPMENT. ( I n  

Av ia t ion  Accident  Pa tho logy ,  A ~ E d y  
of F a t a l i t i e s )  

Bu t t e rwor ths  & Co. ,  L td .  London 
1962 
Pp. 45-57 

Some form of h a r n e s s  r e s t r a i n t  i s  neces-  
s a r y  t o  r e t a i n  a  pe r son  i n  h i s  s e a t  dur-  
i n g  an a i r c r a f t  c r a s h .  D e c e l e r a t i o n  
f o r c e s  shou ld  be s p r e a d  ove r  t h e  maximum 
a r e a  of t h e  body p o s s i b l e .  Modern a i r -  
c r a f t  a r e  be ing  equipped wi th  a  combined 
r e s t r a i n i n g  and pa rachu te  h a r n e s s ,  emer- 
gency r e l e a s e  from t h e  s e a t  be ing  ach ieved  
a t  t h e  s e a t  a t t achmen t s  r a t h e r  t han  t h e  
l o c k i n g  box. 

Three main c o n s i d e r a t i o n s  a f f e c t  t h e  
s t r e s s i n g  of s e a t s  i n  a i r c r a f t .  F i r s t ,  
t h e  s t r o n g e r  t h e  s e a t  t h e  g r e a t e r  w i l l  
be t h e  weight p e n a l t y .  Second, t h e r e  i s  
no advantage  i n  s t r e s s i n g  a  s e a t  t o  wi th-  
s t a n d  f o r c e s  beyond t h e  l i m i t s  of  human 
s u r v i v a l .  T h i r d ,  t h e r e  i s  l i t t l e  t o  be 
ga ined  by s t r e n g t h e n i n g  t h e  s e a t s  beyond 
t h e  f o r c e s  a n t i c i p a t e d  i n  a  c r a s h .  



Yntrc~ci.aetbou? Ili.sc~.!ss:ion o f  r e s t r a i n e d  
s i ib j8act  ~8+.~r:ipt:ir~se. Ane.:l.jrs l s  ~9 i t iehl ized 
rrruchaw:ic:~:l s:y~;i;slia: va,:?iati.ona oil r e s t r a l ~ l t  
cj-l.$f . f rs.c al111r1 .Porci.izg fane"c:i.i:~nchara.c-- 
'i:r?si.al;l.es. Bal:ar.::!ss s t ~ a p  p:i'ope-?rthe:-;. 8~11- 
3ec.t r.sspi::ns,:- 'fBp$j :an;~Iya& ,---. $j:Rmpl,fi& 
r est!?n:i :nt arid mk,%n qijs tern: L E E ~ . T Y ~  tlc.kua1 
s i;rzp.:g: ];r.roiie~rl~,,,!n. wi t%J vaz.ia.tj.ons i n  fol;:c- 
ii1g .,'fn:r~~d.bcrn ctr.iv.~:iic:t.lr.?.st:i.c:~. Disi.,grr'ti.-- 
n ~ i ~ i . . , : ~  . i.l.l . , , . , . s * r 7 -  ,lij btemb: ~slacii. s t r a p ,  
corhatarl-t f ~ i ~ x ~ c e  :::l.t+nlan'tg, i n i t i a l  pr8e-.load 
of harno~.:; , 

OSPQPP,-J~LSW 
Poppen, J ,  8. 
EFPEC%I?~E?~i$l3% OP ~L~IYE'&~;~IAATIC BE[,TS I N  

C Q ' ~ ' ~ B ? . ~ E F ~ . ~ % ~ Y ~ ' I N ~  ;LCCELERATKE_?I+T 
J .  Avia t ia r i  IHerd. 
wrwi .  9 (I.E;@R) 
Pp. 294-215, ,233 

6398rJyD,-,R~j~ 
Snyder, R. 2 ,  
COEIYVENTlDAL AND MEW TYPE FLlGBT P1%8Tr%AIRT 

Qu 1 p;\$F;'p,;l:r 
United Btzs:tes Naviai A i r  Development 

Gentes, Johnssrilile, Pennsylvania 
NADC-I! I IW.-I%~~:~ (:flilarc12 26, 1958) 

The  ijatg;.~"r'a"ted anti.-blackmil, s u i t  viras 
e.iralua.ted fo.c l .ds r e s - t s a i n t  ehar ;ac ter -  
i s t d c u ,  i t  bad been noted t h a t  t h e  s i n g l e  
poin"c11c~dlder h a r n e s s  w e d  i n  p a s t  cen-  
t r i f u g e  fij mulat i  acs of f l i g h t  acce le ra -  
tiions ni:c:lwed ezccessi've l a . t e ra1  movement; 
of t h z  acdy when e:rposed to l a t e r a l  f o r c e .  
Zt is rea;c.:mmended tha- t  both  tlie eonvsn-- 
t ionsel  anti i n t e g r a t e d  s u i t  should.er Ira- 

s t r a l n t s  have a two-point attachment,  aile 
direet: ly irs back of each shou lde r  s o  t h a t  
each s'n.o~u 1.d.w 1s r e s t r a i n e d  t o  provide  
t h e  ,pi?ol: nd.equal&e s u p p o s t  a g a i n s t  ::atera'!, 
raavomeiil ls , 

09VANP-R176,4 
Van Pa t tea ,  Bober-t E ,  
A RBSTILAINT SY8TE?Il FOR BPPLS@ATIOI< I N  

4MIl -G ACCELEiRATION li:%VIRONUEtiTB 
;. w la11 E?#IPH%S r~ .. tlP3R' . KNEE AND li~0lVER 

LEG RESTRAINTS, Fi.nai Report f a r  
Beceulbar I963 - E'ebrua.ry 1964 

Aerospace Mcdl.ca.l Research I l abss%tor i e s ,  
Wxqig\it--Pal; t e r m  A i r  F'srce Ba,se, Oliio 

AfihRL-T"i,,,=f&4-144 7222 (Decemirjer 1964) 
bC 612 D5':7 

T h i s  r u p n r t  d e s c r i b e s  t h e  development of 
a. :i.i:~eliea:. :Log r e s t r a i n t  sgs.teun desi.gn s u i t -  
n.b.g.c .Pas use yaw (RZ) and t r a n s v e r s e  
P,,-B G (-,G:j [)  a c e e l e r a t  ion environments.  
l'he d e s i . g t ~  i s  b~lased upon t h e  p r i n c i p l e  of 
;ii.mvoj.d:L.rng resa t r a i n i n g  f oree c o n c e n t r a t i o n s  
rt:I.o??g !;lee mr-k;erl.or c h e s t  of t h e  t i b i a  and 
haa9 bewl ullolrn wl.th comfort  f o r  p e r i o d s  of 
u.[s %;'I:) three mlrrutes w i t h  t h e  l e g ~ i  i n  a  
9,8 (:u Pi.uXtl, fA1.1 t h o r f  

~ I I ~ Y / " / M I Y ~ Y W  L..I .-".~.----mm---.*--,,-----"w- 

i.0 IIY,ESTHAIKT SK'STEkiVIS RIECEL4NICS 
AFD TESTING I 

'b 0 A.L:Lj!!i -.,~'B B i  5 
A:tdir,ai.l, k 3 c x l i l k  
llEQ!l' fR'Ccb!E%ITB FOlfi, TESTIT[;IC OF IRERrP:[A 

'it:flliLB F'OR PLANNE88ES 
7.kh Stapg Ca.? Crash Conference 
1965 
pp. 533-540 

Def irtee t h e  use of i n e r t i a  r e e l s ,  s t r e s s e s  
the na~zt?ss' i . ty f o r  performlance s p e c i f  i ca -  
.tioa.r;i, and d e s c r i b e s  a  simple anti conve- 
irielnt rimchine capable  of making 'the neces- 
sa.r:j: performance t e s t s .  

318ARIEB-SCBY 
Ameusl can Beating Company 
%'L,ICX"; TESTS OF INERTIA REEL SIIOULDER 

"' ' 1RNlbb8 TAKE-YJP k1ECBANI SM 
Amelr lcan Seati.ng Company 
EX-:!93'Y, L e t t e r  Report  No. 1 (18 Septern- 

bajr :1-953) 
Pro j  . 'Z'ED No, PTR AAE-6305.2, S e r i a l  No, 

$'.j:'3 1 ,". 3.2 (2 

Appol.rJ,t, P ,  A .  
DY'MAIlPC TESTS OF RESTRAINTS PQR CHILDREN 
8 t h  Ylapp Car Crash Conference 
1966 
Pg.,. 3: 9-345 

Seven r e s t r a i n i n g  d e v i c e s ,  des igned t o  
p r u t z c t  a smal l  c h i l d  i n  t h e  even t  of an 
automobile c o l l i s i o n ,  were w s t e d  dynam- 
I.r:s.l.L.y f u r  t h e  Div i s ion  of Accident Pre- 
ve!i:~.tfctn, Pub l i c  Heal th  Ser'vice, U. S. De- 
partmr!nt of Hea l th ,  Education,  a.nd Welfare,  
by He'v! Sork Univer s i ty .  Tlie t e s t s  were  
conducted a t  t h e  Dynamic Tes t  F a . c i l i t y ,  
of t h e  American Safety Equipment Corpora- 
ti,u~m, rllne t e s t s  s imula ted  both  head-on 
and i n t e r s e c t i o n  c o l l i s i o n s .  

Basic t o  t h i s  s t u d y  is  t h e  r e c o g n i t i o n  
t h a t  adequate r e s t r a i n i n g  dev ices  s p e c i f -  
i c a l l y  des igned f o r  c h i l d r e n  a r e  e s s e n t i a l ,  
tinl:~l; 'irhose c u r r e n t l y  a v a i  l a b l e  can pre- 
vi311t :,i.njr.~ries o r  l e s s e n  t h e  s e v e r i t y  of 
inljuries i n  some a c c i d e n t s ,  and t h a t  new 
knaw:lcdpe gained through r e s e a r c h  can be 
ta.pp11.iecX l.11 developirrg Inore e f f e c t i v e  de- 
w,Lces f o r  t h e  p r o t e c t i o n  of c h i l d r e n  i n  
au.comsbiles. \Ye a l s o  r ecogn ize  t h a t  t h i s  
sLudy is b u t  one s t e p ,  and t h a t  cont inued 



p r o g r e s s  w i l l  depend on a  c o n t i n u i n g  , 10BRIT-S163 
s e a r c h  f o r  knowledge i n  b iomechanics .  B r i t i s h  S tanda rds  I n s t i t u t i o n  

The e v a l u a t i o n  of t h e s e  d e v i c e s  i s  based ,  
i n  p a r t ,  upon t h e  r e s u l t s  of  t h e  dynamic 
tes t .  IQ a d d i t i o n ,  t h e  e a s e  w i t h  which 
t h e  d e v i c e  is a d j u s t e d  t o  f i t  t h e  c h i l d  
and t h e  method of a t t achmen t  t o  t h e  auto-  
mobi le  is t a k e n  i n t o  accoun t .  I n  r a t i n g  
t h e  d e v i c e s  t e s t e d ,  n e i t h e r  t h e  P u b l i c  
H e a l t h  S e r v i c e  nor  New York U n i v e r s i t y  
i m p l i e s  endorsement of any p r o d u c t .  

The d e c e l e r a t i o n  of t h e  an th ropomet r i c  
dummy exceeds  t h a t  of  t h e  s l e d  by 30 t o  
230 p e r  c e n t ,  The major  d e f i c i e n c y  i n  a l l  
of  t h e  d e v i c e s  is  t h e i r  l a c k  of l a t e r a l  
r e s t r a i n t .  

The c o n c l u s i o n s  drawn from t h e s e  tests 
shou ld  be of v a l u e  t o  t h e  d e s i g n e r s  of 
r e s t r a i n i n g  d e v i c e s  f o r  c h i l d r e n .  

10AVIA-CI63 
A v i a t i o n  Crash  I n j u r y  Resea rch  
ANALYSIS OF THE DYNAMICS OF AUTOMOTIVE 

PASSENGER RESTRAINT SYSTEMS 
A v i a t i o n  Crash  I n j u r y  Research  
ACIR Repor t  No. VJ-1823-R1 (May 31 ,  1963) 

10BAYL-CH58 
Bayley ,  C .  H., and Mi t ton ,  M .  
EXAMINATION OF NYLON SEAT HARNESS WEBBING 
N a t i o n a l  Academy of Sciences-National  

Research  Counc i l ,  Washington, D .  C. 
NRC Rep t ,  No. C.81.-58s (1958) 

DYNAMIC TESTING OF CAR SEAT BELTS 
S tanda rds  I n s t i t u t i o n ,  H e r t f o r d s h i r e ,  

England 
Janua ry  1963 

In  o r d e r  t o  dynamical ly  t e s t  c a r  s e a t  
b e l t s  a  t e s t  f a c i l i t y  was d e s i g n e d ,  manu- 
f a c t u r e d ,  and i n s t a l l e d  t h a t  is c a p a b l e  
of t h e  f o l l o w i n g :  A maximum speed  of 40 
mph wi th  b u i l t - i n  f a c i l i t y  of  o b t a i n i n g  
any i n t e r m e d i a t e  speed up t o  t h e  maximum; 
a  method of d e c e l e r a t i n g  t h e  t r o l l e y  a t  
any speed up t o  t h e  maximum i n  s t o p p i n g  
d i s t a n c e s  a d j u s t a b l e  between t h e  r a n g e  of 
3 "  and 36"; t h e  t r o l l e y  d r i v e  is t o  be 
r e l e a s e d  b e f o r e  t h e  p o i n t  of c o l l i s i o n  i n  
o r d e r  t h a t  i t  would " f r e e  wheel" i n t o  t h e  
d e c e l e r a t i n g  mechanism and t h e  r e c o i l  
shou ld  be reduced t o  a  minimum; t h e  t r o l l e y  
s h o u l d  be reduced t o  a  minimum; t h e  t r o l l e y  
shou ld  i n c o r p o r a t e  a l l  of t h e  n e c e s s a r y  
f i x i n g s  f o r  a l l  t y p e s  of s e a t  b e l t s  p l u s  
a  r o t a t a b l e  t u r r e t  i n  o r d e r  t h a t  ang led  
c o l l i s i o n s  might  be s i m u l a t e d ;  A a r t i c u -  
l a t e d  dummy be des igned  s o  t h a t  t h e  weight  
cou ld  be a d j u s t e d  between 150 pounds and 
200 pounds; and t h e  i n s t r u m e n t a t i o n  autho-  
r i z e d  i n c l u d e  t h e  a c c u r a t e  measurement of 
t h e  t e r m i n a l  speed of t h e  t r o l l e y ,  t h e  
l i n e a r  measurement of t h e  s t o p p i n g  d i s -  
t a n c e  and t h e  p r o v i s i o n  of high-speed 
pho tograph ic  equipment t o  e n a b l e  t h e  com- 
p l e t e  c o l l i s i o n  phase  t o  be  photographed.  
A l i n e  drawing of t h e  f a c i l i t y  i s  i n c l u d e d .  

10B IER-HR46 10CARR-J 60 
Bierman, H. R . ,  and La r sen ,  V.  C a r r o l l ,  J a c k  

DISTRIBUTION OF IMPACT FORCES ON THE U. S. ARMY YHU-1D BELL IROQUOIS HELICOPTER 

HUMAN THROUGH RESTRAINING DEVICES MOCKUP EVALUATION, FORT WORTH, TEXAS, 

Naval Medical  Research  I n s t i t u t e ,  7  -JULY 1960, 19-20 JANUARY 1961. F i n a l  
Bethesda ,  Maryland Repor t  of Crash I n j u r y  E v a l u a t i o n  

P r o j .  X-630, ~ ~ ~ t .  4 (March 21, 1946) A v i a t i o n  S a f e t y  Eng inee r ing  and Resea rch ,  
Phoenix.  Ar izona  

The d i s t r i b u t i o n  of impact  p r e s s u r e s  t r a n s -  AVCIR 16-PV-127 (February  1961) 
m i t t e d  t o  t h e  human body through t h e  regu- DA44 177TC624 
l a t i o n  s h o u l d e r  s t r a p s  and s e a t  b e l t  of TRECOM, TR-60-74 
a i r c r a f t  has  been i n v e s t i g a t e d .  The s e a t  AD-610 997 
b e l t  e x e r t s  a  maximal impact  p r e s s u r e  t o  
t h e  body a t  t h e  umbi l i cus  through t h e  
c e n t e r  of t h e  b e l t .  Maximal impact  p re s -  
s u r e s  a r e  e x e r t e d  by t h e  s h o u l d e r  s t r a p s  
t o  t h e  bodv a t  thp r l a v i c u l a r  a r e a s .  An 
improved d e s i g n  of t h e  p r e s e n t  r e s t r a i n i n g  
d e v i c e s  i n  a i r c r a f t  a l l o w i n g  a  more e q u a l  
d i s t r i b u t i o n  of t h e  impact  p r e s s u r e s  on 
t h e  body may pe rmi t  i n c r e a s e d  t o l e r a n c e  
t o  such  p r e s s u r e s .  

Two c r a s h  i n j u r y  e v a l u a t i o n s  of t h e  mock- 
up of theYHU-1Dwere conducted  by AVCIR 
a t  t h e  r e q u e s t  of t h e  U.  S.  Army Trans- 
p o r t a t i o n  Research  Command (TRECOM) . The 
f i r s t  e v a l u a t i o n  was conducted  on 7 J u l y  
1960, a t  which t ime many o f  t h e  d e s i g n  
d e t a i l s  had n o t  been comple ted .  A subse-  
quent  e v a l u a t i o n  was made on 19-20 Janua ry  
1961.  The purpose  of t h e  e v a l u a t i o n s  was 
t o :  (1) e v a l u a t e  o v e r a l l  c r a s h  s a f e t v  of 

10BRIT-DS62 t h e  b a s i c  a i r c r a f t  s t r u c t u r e ;  (2)  d e t e r -  
mine t h e  e x i s t e n c e ,  i f  any,  of f e a t u r e s  

BRITISH DUMMY SNAP-TESTS AUTO SEAT BELTS which cou ld  l e a d  t o  unnecessa ry  exposure  
Machine Design of crew members and passenge r s  t o  s e r i o u s  
~ o l .  34 ( J u l y  19 ,  1962) o r  f a t a l  i n j u r y  i n  t h e  e v e n t  of an a c c i -  
P.  8  d e n t  i n v o l v i n g  c r a s h  c o n d i t i o n s  of a  s u r -  



- ecc~mnend.a'tiourb v i v a b l e - n a t u r e ;  (3) make 1- 

f a r  remedfa.1 a c t i n n  i n  .Lhe a r e a s  ?nil.ae:re 
de:ficl,so,cic:8 ex:i.s.t, :LKI orJe : r  tcu improve 
t h e  ove ra l l  c r a s h  w f e t y  a s p e c t s  of t he  
a i r r~ , ra , f .k ;  and (4) p o i n t  o u t  desi.rab1.e 
crash s a f e t y  f e a . t u r e s  r e v e a l e d  ' t h ~ n n g h  
Bnspec t ion  c>:t the  ~ o c $ u ~ ~  e~i~ginc:cr$ing 
dlewings ,  and de:'tailed slm,.ckf i cadJ  tnn# 

lOCHI9-9\\'59 
CHISMAN, S .  W, 
Dy'M,,!&fIC Z'ESTS 05' TELEFLEX INERTIA REEl'S 

A.ND ITA'RNESSES 
Royal Aircraft Es tnbPishmant ,  Farrrborough, 

1Engl.antd 
Meclnan?i.cal Eng inee r ing  E4epa:rtrrren'l; T e s t  

Note No, 750  (19.59) 

(LODEHA-H 6 0 :  s e e  06DEliIA-H 60) 

1OUW -ER50 (OGDYE -ER50)  
Dye, E. R .  
RINKMATIC BEEIA6rPOlt OF ThE HUMAN B0DY DUR- 

ING CRASH DECELERATION 
ACIR, BuPfaEo, New York 
J a n u a ~ y  4 ,  1950 

?to-dimensional  model of human s e a t e d  
f i g u r e ,  j o i n t e d  f o r  p rope r  t o r q u e  r e s p o n s e s  
d a t a  o b t a i n e d  by d e c e l e r a t i n g  t h e  Eigurc ,  

l o ~ w  w ass (OGDKX -ER56? 
Dye, E. R .  
KINEhfATTCB OP THE HtflbIAN BODY UNDER CRA,SH 

CONDITIONS 
C l i n i c a l  Or thoped ics  
Val,  8 (1956) 
Pp. 305-309 

10EDEL-WE57 
Edelman, W .  E ,  
THE DlTAMTCS OF SEAT EEL1 DESIGN 
M a s t e r ' s  T h e s i s  f o r  MS i n  ME, Univel-siCy 

of l l l~nrlesota 
December I957 

LOE IBA-Mf63 
Eiband,  A .  B l , ,  Simpkinson,  S. 8 . ,  a r ~ d  

Black,  D, 8 .  
ACGEUJRATIONS AND PASSENGER HARNESS LOAD9 

IqEASmED I N  FULLSCALdE LIGHT-AIRPEIINF 
CRASIIES 

N a t i o n a l  Advisory Committee f o r  Aeronau- 
t i c s ,  WashingLon, D. C. 

NACA TN 2991 (August 1953) 
AD 1 5  669 

P u l l - - s c a l e  l i g h t - a i r p l  ane  c r a s h e s  s i rnula t -  
ang s t a l l - s p i n  a c c i d e n t s  were conducted  
t o  de t e rmine  t h e  d e c e l e r a t r o n r ,  t o  which 
occupan t s  a r e  exposed and t h e  r e s u l t i n g  
h a r n e s s  Foe-ces encoun te red  i n  t h i s  type 
of a c e i d e n l .  Crashes  a t  impact  speeds  
from 42 &s 60 m i l e s  p e r  hour were s l u d i e d .  

seat  t ypo .  I n  c r a s h e s  up t o  an impact  
&peed of 60 rni3.e~ p e r  hour ,  e r m l p l i n g  of 
t h e  farward f .u se l age  s t r u c t u r e  p reven ted  
-the nnnxirnum d e c e l e s a t i s n  a t  t h e  r e a r - s e a t  
Iau:a:tj.sm Grrrun exceed ing  26 "to 33 g .  'This 
una.r.i.l.nizam g value atppea.kqed independent  of 
t h e  imy.9ac.t speed .  R e s t r a i n i n g  f o r c e s  111 
,[;he seat be Lt---shoulder-harness combina- 
t i o a  reached 5800 pounds.  The r e a r - s e a t  
cxeupanl; can  svnrvive c r a s b c ? ~  of tlze type  
&.t.u.dloc.l a.t impact speclads .up t o  60 mi.l.es 
p e r  lnoiir, i f  body movement is r e s t r a i n l t e d  
by ail adequa te  sea l ,  bel-t-..--shouI.der-harness 
coxt~b:ina;t i o n ,  so as tcr p reven t  i n j ~ r i s u s  
c o n t a c t  witti o b s t a a l e a  noru la . l ly  p r e s e n t  
i n  t h e  c a b i n .  1nwardl.y c o l l a p s i n g  c a b i n  
s'l;m.~ucture, houloverB, is a p o t e n t i a l  hazard  
i n  t h e  hi.gh,t>r-speed cras lses .  (RAC.4.) 

I CBL?:IIIC:-Dh157 
F inch ,  19, M., and Palmer,  ,I'. D .  
B"V'Tdll,l:YC TESTING OF SEAT BELTS 
SAE T r a n s a c t i o n s  
Vol, 65 (1957) 
Pp. 541.-50 

T h i s  paper d e s c r i b e s  t h e  a p p a r a t u s  used 
and p rocedures  fo l lowed i n  t e s t s  conducted  
a t  t h e  U n i v e r s i t y  of C a l i f o r n i a ,  which 
~ ~ m u l a t e d  t h e  a c t u a l  dynamic l o a d i n g  t h a t  
a s e a t  b e l t  might  r e c e i v e  i n  a t r a f f i c  
a c c i d e n t  r e s u l t i n g  i n  a 28-g d e c e l e r a t i o n  
u n i f o r n l y  a p p l i e d  f o r  50 m i l l i s e c .  

1 OF'INW-,PEG5 
F i n w a l l ,  P .  E .  
ANALYTICAL EVALUATION OF RESTRAINING 

HARNESS MATERIALS 
7 t h  Stapp Gar Crash Conference 
1.965 
Pp. 275-203  

T h i s  paper  desc r i . bes  t h e  work accon~p l i shed  
under  contraci; AP 33 (616)-8429 (Task 
Stludgi No, 59 " F e a s i b i l i t y  c f  Determining 
%he T r a n s f e r  Func t ion  f o r  S e l e c t e d  Support  
R e s t r a i n t  M a t e r i a l s . "  A b r i e f  d i s c u s s i o n  
of t h e  ma themat i ca l  model, d e s c r i b i n g  t h e  
webbing ma . t e r i a l ,  is p r e s e n t e d .  Ver i f  i c a -  
t i o n  of t h e  model by t e s t  and t h e  l i m i t a -  
t i o n s  imposed by nrodel r e p r e s e n t a . t i o n  a r e  
a l s o  d e s c r i b e d ,  

T h i s  p r e s e n t a t i o n  d e s c r i b e s  on ly  t h e  f i r s t  
s t e p  i n  r e s o l v i n g  whether o r  n o t  t h e r e  
e x i s t s  a p r a c t i c a l  method of dynamic 
a n a l y s i s  of r e s t r a i n t  m a . t e r i a l s .  

1 OPQRD=-AK 47 
Ford ktitorno'tive 
BE!ZLO:Ph!ENT AND 

SEATS 
B ~ r d  Automotive 
Avgust  22,  1944 

Research  Department 
TEST OF AUTOMOTIVE TYPE 

Research  D ~ p a r t n l e n t  

The a i r p l a n e s  lased were of t.he f ami l i a r .  
s t e e l - - t u b e  f a b r i c - c o v e r e d ,  tandem, twa 



.- 
1 OFORD-MC between 350 and 600 p s i  ma in ta ined  f o r  5  
Ford Motor Company seconds .  They a l s o  were t o l e r a n t  t o  t h e  
FATIGUE TEST ON SEAT BACK SPRINGS, s t o p p i n g  impacts  a s s o c i a t e d  wi th  t h e  max- 
F a l l s  Sp r ing  and Wire Company, Dearborn,  imum p o s s i b l e  speed  of r e t r a c t i o n  of t h e  

Michigan h a r n e s s .  

10GAND-HK62 
Gandelot ,  H .  K . ,  and S k e e l s ,  P. C. 
CONSIDERATIONS I N  CRASH ENERGY ABSORPTION. 

( In  M .  K. Cragun, e d . ,  The F i f t h  S tapp  
Axomot ive  Crash and F i e l d  Demonstrat ion 
Conference,  September 14-16, 1961) 

1962 
Pp. 219-224 

Givens,  G .  A .  
CODE H33 FARM TRACTOR, CODE H34 FRONT END 

LOADERS AND H24 TRACTORS - INSTALLATION 
OF ROLL BARS, SAFETY BELTS AND CABS 

C e n t r a l  Exper imenta l  and Proving E s t a b l i s h -  
ment, R o c k c l i f f e ,  O n t a r i o  

J u l y  1964 
AD 454 433 
18  p .  

There  i s  a  r equ i r emen t ,  under extreme 
weather  c o n d i t i o n s ,  f o r  i n s t a l l a t i o n  of 
cabs ,  canop ies  o r  sh rouds  on t r a c t o r s  and 
i n d u s t r i a l  equipment.  However, due t o  t h e  
i n c r e a s e d  hazard  t o  o p e r a t o r s  enc losed  i n  
a  cab ,  p r e s e n t  p o l i c y  d i s c o u r a g e s  t h e  use  
of t h e s e  d e v i c e s  i n  most c a s e s ,  and pro- 
h i b i t s  t h e i r  u se  i n  a l l  c a s e s  where t h e  
v e h i c l e s  a r e  t o  be ope ra t ed  on l a k e s  ( i n  
w i n t e r ) ,  o r  i n  p r e c i p i t o u s  a r e a s .  The 
p o s s i b i l i t y  t h a t  o p e r a t o r  s a f e t y  cou ld  be 
mainta ined wh i l e  u s i n g  c a b s ,  canop ies  o r  
sh rouds ,  by i n s t a l l i n g  r o l l  b a r s  and 
s a f e t y  b e l t s  was i n v e s t i g a t e d  under t h i s  
T  + D I .  T h i s  r e p o r t  d e s c r i b e s ,  ( i n  t h r e e  
s e c t i o n s ) ,  t h e  t e s t s  performed and t h e  
r e s u l t s  ob ta ined  i n  t h e  i n s t a l l a t i o n  o f '  
r o l l  b a r s ,  s a f e t y  b e l t s  and cabs  on a  
code H33 t r a c t o r  a g r i c u l t u r a l ,  a  code H24 
t r a c t o r  c rawle r  and a  code H34 Michigan 
f r o n t  end l o a d e r .  (Author) 

10GRAY-RF63 (06GRAY-RF63) 
Gray, R .  F. 
POWERED TORSO HARNESS: MECHANICAL SYSTEM 

AND HUMAN TOLERANCE EVALUATION 
Uni ted  S t a t e s  A i r  Development Cen te r ,  

J o h n s v i l l e ,  Pennsylvania  
NADC-MA-6330 (31 December 1963) 
AD 428 065L 

A m u l t i - a c t u a t i n g  shou lde r  h a r n e s s  sys tem 
des igned t o  a i d  a i r  crew members i n  pos i -  
t i o n i n g  themselves  back i n  t h e i r  s e a t s  
d e s p i t e  h igh  a c c e l e r a t i o n s  and f o r  pre-  
e j e c t i o n  p o s i t i o n i n g ,  was t e s t e d  and 
e v a l u a t e d  a t  t h e  Av ia t ion  Medical Acceler-  
a t i o n  Labora tory .  T h i s  r e p o r t  is concerned 
w i t h  t h e  performance c h a r a c t e r i s t i c s  of  
t h i s  h a r n e s s  sys tem.  S u b j e c t s  proved 
t o l e r a n t  t o  shou lde r  s t r a p  p r e s s u r e s  of 

10HALE-JL91 
Haley,  Joseph L. , Jr . 
EFFECT OF RAPID LOADING RATES ON THE 

STRESS-STRAIN PROPERTIES OF RESTRAINT 
WEBBING. ( In  Proceedings  of 1 0 t h  Stapp 
Car Crash Conference)  

S o c i e t y  of Automotive Eng inee r s ,  N e w  York 
A67-20609 08-05 (1967) 
Con t rac t  No. NSR-33-026-003 
Pp. 132-136, 5  r e f s .  

S t r e s s - s t r a i n  d a t a  f o r  nylon and dacron 
webbing of 5500- and 6000-lb s t r e n g t h s  
a r e  p re sen ted  f o r  q u a s i - s t a t i c  and ve ry  
r a p i d  load ing  r a t e s  up t o  about  450,000 
l b / s e c .  The p r e l i m i n a r y  d a t a  i n d i c a t e  
t h a t  t h e  s t r e s s - s t r a i n  s l o p e  is about  
twice  a s  g r e a t  w i t h  both m a t e r i a l s  f o r  
t h e  r a p i d  load ing  r a t e s .  The r e s u l t s  
a l s o  i n d i c a t e  t h a t  t h e  f a i l u r e  load  is 
t h e  s l i g h t l y  h ighe r  (6 t o  18%) f o r  t h e  
r a p i d  load ing .  The v a r i a t i o n  of t h e  s t r e s s -  
s t r a i n  s l o p e  wi th  a  changed l o a d i n g  r a t e  
w i l l  undoubtedly have an e f f e c t  on t h e  
p r e d i c t i o n  of l o a d s  and a c c e l e r a t i o n s  
f o r  c r a s h  r e s t r a i n t  sys tems i n  a l l  t y p e s  
of v e h i c l e s .  (Author) 

10HALE-JL92 
Haley,  Joseph L . ,  J r . ,  and Turnbow, W .  
IMPACT TEST METHODS AND RETENTION HARNESS 

CRITERIA FOR U.S. ARMY AIRCREWMAN PRO- 
TECTIVE HEADGEAR, F i n a l  Techn ica l  Repor t .  

Army Avia t ion  M a t e r i a l  L a b o r a t o r i e s  
AvSER-65-15; USAAVLABS-TR-66-29 (March 

1966) 
Con t r a c t  DA-44-177-AMC-254 (T) 
Av ia t ion  S a f e t y  Engineer ing  and Research ,  

Phoenix,  Arizona 
AD 631 493 

On t h e  b a s i s  of s imple  a n a l y s e s  and some 
expe r imen ta l  t e s t i n g ,  recommendations a r e  
made f o r  t h e  d e s i g n  and t e s t i n g  of helmet 
r e t e n t i o n  h a r n e s s e s .  A ' c o l l a r - t y p e '  r e -  
t e n t i o n  h a r n e s s  is recommended, and two 
tests a r e  sugges t ed  a s  a  method of i n s u r -  
i ng  a  good d e s i g n .  Impact t e s t s  were con- 
ducted  by an impactor-drop method and a  
head-form drop method. These t e s t  methods 
employ one movable p i e c e  and one f i x e d  
p i e c e  r a t h e r  t han  two movable p i e c e s  a s  
a r e  c u r r e n t l y  used by most t e s t  a g e n c i e s .  
On t h e  b a s i s  of  t h e  impact t e s t  r e s u l t s ,  
i t  is recommended t h a t  t h e  impactor-drop 
method be used f o r  t h e  q u a l i f i c a t i o n  of 
U.  S. Army a i r c r e w  he lme t s .  Probable  head 
impact v e l o c i t i e s  and impact s u r f a c e s  a r e  
d i s c u s s e d ,  and impact  t e s t  c o n d i t i o n s  a r e  
s p e c i f i e d ,  



(IORAWT-R 59: see  Ca'TIIAWT-R 59) 

131ER1)--E 65 
rJe~idlei- ,  E .  
EVAT,U4TTON OF' A I R  AS88CXATE8, PNC$IRPORAT'ED 

SIMGI,E STRAP B Y T O ' U L D ~  H A R N E S S  AND LAP 
BxL'r. 

Mava 1 ilar Maleh-ial Centcr , Phj l a d e l p h i a ,  
Pennsvl van LEB 

Repz. NAN EA 6314 (17 March 1 9 5 5 )  

10119RO--Y 5 5  
Bzroshlge Y . ,  and Hackman, L. E .  
THE DYPdAMICS OF CXASH RESTRAINT HARNESSES  
Air  Research and Development Command, Air 

Furcc P l igh t  T e s t  Cen ter ,  Edwards Air 
Eurce '3ase, C a l i f o r n i a  

API"T6:-TR- 55-24 (8ept ember 1955) 
AD 8 1  564 

T h i s  repor t  presents  a method o f  determin- 
ing  t h e  dynamic response o f  s a f e t y  har- 
nesses  used f o r  t h e  pro tec t ion  o f  a i r c r a f t  
crew members. A nonl inear  s i n g l e  degree 
of freedom d i f f e r e n t i a l  equa.ti.on i s  e s -  
t a b l i s h e d ,  t h e  sol .u t ion o f  which i s  ob- 
ta ined  graph ica l l y  by means o f  the  phase- 
plane d e l t a  method developed by L. S .  
Jacokisen. The r e s u l t s  o f  t h i s  sol .u t ion 
are  compared ,with those  obtained from ex- 
peraimental t e s t s  conducted a t  t h e  Air 
Force F l igh t  T e s t  Ceinter Decelerat ion 
Track F a c i l i t y .  Reasonably good agree- 
ment was obtained between t h e  a n a l y t i c a l  
and exgerimen t a l  r e s u l - t s  . T h i s  agreement 
ranged from 80 t o  93 percent .  Since t h e  
i n v e s t i g a t i o n  reported here in  i s  o f  a pre- 
l iminary  n a t u r e :  f u r t h e r  i n v e s t i g a t i o n s  
w i l l  be conducted t o  more complete ly  re-  
so lve  t h e  dynamics p:roblem. 

I0rnJ.L-E 91 
K e i l ,  E,, and Werner, H, 
VERBALTEN VON SICHERHEI 'TSGUteTEN BE1 

DY"?JAklI SCI-EEIZ BEMSTmG 
Materialpruefung-Materials Test ing- .  

hlateriaux 
V o l .  6 ,  No, 7 ( J u l y  1964) 
Pp. 229-35 

Behavior o f  automobile s a f e t y  b e l t s  under 
dynamic s t r e s s ;  apparatus f o r  dynamic 
t e s t i n g  i s  described and methods o f  ewal- 
ua t ing  r e s u l t s  are  analyzed;  va lues  ob- 
ta ined f o r  po lyes ter  and polyamide web- 
b ings  and f o r  complete b e l t  assembl ies  
were compared w i t h  proper t i e s  under s t a t i c  
load and found t o  be approximately a l i k e .  

lOKE9L-B 92 
K e i l ,  E . ,  and Werner, B ,  
D T E  BEANSPRUCHWG VON AUZqOSI@HERHESTS- 

GrnTEM 
Butomobilteehnische Zei t 
V o l .  6 6 ,  No. '7 ( J u l y  1964) 
Mp.  189-97 

S t r e s s e s  o f  automobile s e a t  b e l t s ;  a t -  
tempt l .s .made by means of nlatherilatical 
ana lys i s  t o  determine na ture  allti magni- 
tude o f  b e l t  fo rces  under i n f l u e n c e  o f  
v e h i c l e  and b e l  t r i g i d i t y ,  I n  particul.ar,  
influence o f  ' b e l t  l ooseness ,  o f  mass r a t i o ,  
o f  n o n l i n e a r i t y  o f  b e l t  c h a r a c t e r i s t i c s ,  
and of vehi.ele e l a s t i c i t y ;  per t inen t  equa- 
' t i o i ~ s  are  given and conclus.ions drawn 
wi.bh respec t  t o  s e a t  b e l t  c o n s t r u c t i o n .  

10KE1Em-E 93 
K e i l ,  E . ,  Werner, H . ,  Ewald, l l . ,  Hontschik ,  

H . ,  and Rinaa, P. 
STAT1 SCHE AND L)YNAMTSCIIE PIZmm(i E'WN 

SICRERHETTSGUEETEN. Deutsche K r a f t f a h r t -  
forschung und S t rassenverkehrs techn ik  
( S t a t i c  arid Dynamic T e s t s  on S a f e t y  
Mel ts .  ) 

Vo l .  180 (1965) 

lOKELI:,-.AH64 
K e l l y ,  A .  H.  
TESTS OF PERSONNEL RESTRAINING DEVICES 
General Motors Corporation Proving Ground, 

DetrolC, Michigan 
Beginning 1964 

bOKENN--JE5'7 
Kennedy, J ,  E .  
EXANKINATSON OF SEAT HARNESS 
Defense Research Medical Laborator ies ,  

Toronto ,  Canada 
Physical T e s t i n g  Report No. 31 (195'7) 

LOKERN-3E58 
Kennedy, J .  &. 
EXAMINATION OF SEAT BEET HARNESS 
Defense Research Medical Laborator ies ,  

Toronto ,  Canada. 
Physical T e s t i n g  Reports No. 36 and 39 

( 1958 )  

lOK8CH-RJ66 
Kochevar, Raymond J.,  and Rader, Don A .  
PERSONNEL ACCOMifQDATIBNS XB-70A. Summary 

T e s t  Report 21 September 64-6 August 6 6 .  
North American Av ia t ion  Xnc., Los Angeles ,  

C a l i f o r n i a  
NA-66-3'73 (October 1966) 
AF 33 (65'7)-12395 
AD 800 2632 
26 p .  

T h i s  repor t  con ta ins  t h e  summary o f  t h e  
p i l o t ' s  s u b j e c t i v e  eva lua t ions  o f  t h e  
personnel accommodations as  u t i l i z e d  i n  
f l i g h t  t e s t s  o f  t h e  XB-7DA. No personnel 
accommodatioxis ins t rumenta t ion  other  than 
p i l o t Y s  personal observa t ions  are used 
i n  sub jec t  t e s t s .  The repor t  descr ibes  
crew t a s k  overloading when automatic 
equipment f a i l s ,  d i f f i c u l t y  o f  maintain- 
i n g  precise  f l i g h t  cond i t ions  w i t h  11950 
v in tage  f l i g h t  ins trumen' ts ,  and o ther  
c o n t r o l s  and d i s p l a y s  d e t a i l s .  Lighting 
cond i t ions  encountered under high a l t i -  



t u d e  d a y l i g h t  f l y i n g  c o n d i t i o n s  a r e  de- 
s c r i b e d  and  recommendations t o  improve 
s u c h  l i g h t i n g  c o n d i t i o n s  a r e  r e p o r t e d ,  
O p e r a t i o n a l  v i s i o n  from a  v e h i c l e  p r o v i d -  
i n g  11 d e g r e e s  over - the-nose  v i s i o n  is 
summarized f o r  f l i g h t  c o n d i t i o n s  of  t a k e  
o f f ,  l a n d i n g  and  c r u i s e  w i t h  t h e  n o s e  
ramp up .  S a f e t y  equ ipment  is d i s c u s s e d  
where non-emergency t e s t s  c o u l d  be  made 
t o  d e t e r m i n e  adequacy  of  s u c h  equipment .  
The e s c a p e  c a p s u l e s  a r e  d i s c u s s e d  a s  t o  
p r e - f l i g h t  t e s t s  and u s a g e .  Crew s e a t i n g  
and r e s t r a i n t  equ ipment  is d i s c u s s e d  a s  
t o  s u i t a b i l i t y  and p i l o t  r e q u e s t e d  s h o u l -  
d e r  h a r n e s s  improvement .  L i q u i d  oxygen 
and p r e s s u r e  s u i t  v e n t i l a t i o n  s y s t e m s  a r e  
d e s c r i b e d  a s  t o  u s a g e ,  improvements  i n -  
c o r p o r a t e d ,  and recommendations f o r  f u t u r e  
s y s t e m s .  Crew c l o t h i n g  and p e r s o n a l  e q u i p -  
ment a r e  d e s c r i b e d  a s  t o  f u n c t i o n ,  d i s -  
c r e p a n c i e s  e n c o u n t e r e d  i n  s t a n d a r d  e q u i p -  
ment ,  m o d i f i c a t i o n s  made t o  improve s t a n -  
d a r d  equipment  o p e r a t i o n .  

10LANG-FC6O (O~LANG-FCGO) 
Langner ,  F .  C. 
CONDUCT STUDY, DESIGN AND FURNISH PROTD- 

TYPES OF ENERGY ABSORPTION SYSTEMS 
FOR AIRCRAFT SEATS 

A e r o t e c  I n d u s t r i e s ,  Bantam, C o n n e c t i c u t  
March 1960 

10LIST-RD63 
L i s t e r ,  R. D . ,  and F a r r ,  B. N .  
PERFORMANCE OF SEAT BELT ASSEMBLIES I N  

CONTROLLED IMPACT TESTS. 
B u l l e t i n  o f  t h e  Motor I n d u s t r y  R e s e a r c h  

A s s o c i a t i o n  
No. 1 (1963) 
Pp. 8-14 

10MATH-JH53 
ivlathewson, J .  H . ,  and S e v e r y ,  D .  M .  
RAPID-DECELERATION TESTS FOR CHEST-LEVEL 

SAFETY BELTS 
Highway R e s e a r c h  Board ,  Washington,  D.C. 
HRB B u l l e t i n  No. 7 3  (1953) 
Pp.  42-52; d i s c u s s i o n ,  pp .  52-54 

McHenry, R. A .  
ANALYSIS OF SEAT BELT DYNAMIC TEST PRO- 

CEDURES 
C o r n e l l  A e r o n a u t i c a l  L a b o r a t o r i e s ,  I n c .  

V e h i c l e  Dynamics Depar tment ,  4455 
Genessee  S t . ,  B u f f a l o ,  New York 

1962 

10LICH.E-RR65 
McHenry, Raymond R. 
ANALYSIS OF THE DYNAMICS OF AUTOMOBILE 

PASSENGER-RESTRAINT SYSTEMS 
7 t h  S t a p p  Car Crash  Conference  
1965  
Pp .  207-249 

A seven-degree-of - f reedom n o n l i n e a r  
m a t h e m a t i c a l  model o f  a  human body and 
a  r e s t r a i n t  s y s t e m  ( l a p  b e l t  o r  combina- 
t i o n  o f  l a p  b e l t  and s h o u l d e r  r e s t r a i n t )  
h a s  been f o r m u l a t e d ,  and a  d i g i t a l  com- 
p u t e r  c a l c u l a t i o n  h a s  been programmed, 
f o r  p u r p o s e s  o f  i n v e s t i g a t i n g  t h e  dynamic 
b e h a v i o r  o f  a u t o m o b i l e  r e s t r a i n t  s y s t e m s .  
The s y s t e m  r e s p o n s e  i s  c a l c u l a t e d  i n  t h e  
form o f  t i m e  h i s t o r i e s  o f  t h e  f o r c e s ,  
a c c e l e r a t i o n s ,  v e l o c i t i e s ,  and  d i s p l a c e -  
m e n t s  a t  v a r i o u s  p o i n t s  i n  t h e  dynamic 
sys tem f o r  e i t h e r :  1 )  a n  e x p e r i m e n t a l  o r  
i d e a l i z e d  t i m e  h i s t o r y  o f  v e h i c l e  d e c e l -  
e r a t i o n ,  e n t e r e d  a s  a  f o r c i n g  f u n c t i o n ,  
o r  2 )  d e c e l e r a t i o n  by a  s p e c i f i e d  form 
o f  v e h i c l e - s t o p p i n g  mechanism. 

A l a c k  o f  d e t a i l e d  p a r a m e t e r  and  t e s t  
d a t a  h a s  p r e v e n t e d  c o m p l e t e  v a l i d a t i o n  
o f  t h e  model ;  however ,  c o m p a r i s o n s  be- 
tween c a l c u l a t e d  ( e s t i m a t e d  p a r a m e t e r s )  
and e x p e r i m e n t a l  (from t h e  l i t e r a t u r e )  
r e s p o n s e s  i n d i c a t e  a  good a g r e e m e n t .  

Major sys tem p a r a m e t e r s  ( e .  g .  , b e l t  p ro-  
p e r t i e s ,  s t o p p i n g  d i s t a n c e ,  d e c e l e r a t i o n  
p u l s e  s h a p e ,  e t c . )  have been v a r i e d  t o  
e x p l o r e  t h e i r  e f f e c t s  on r e s t r a i n t  s y s t e m  
p e r f o r m a n c e ,  and p r e l i m i n a r y  c o n c l u s i o n s  
a r e  p r e s e n t e d .  

10MICH-I 6 3  (08LlICH-I 63)  
M i c h e l s o n ,  I . ,  Aldman, B . ,  T o u r i n ,  B . ,  ' 

and M i t c h e l l ,  J. 
DYNAklIC TESTS OF AUTOMOBILE PASSENGER 

RESTRAINING DEVICES 
Highway R e s e a r c h  Board 
HRB Record No. 4 (1963) 
Pp. 62-75 

10MORG-H 55  
Morgan, H.  
BEHAVIOR OF TEXTILES UNDER IMPACT CON- 

D ITIONS ; AND OTHER ABSTRACTS 
P a p e r ,  22nd Shock and V i b r a t i o n  Symposium, 

Wright  Air Development C e n t e r ,  Wright-  
P a t t e r s o n  Air F o r c e  Base ,  Ohio 

22-23 March 1955  

10MOSE-JC53 
Moser, J .  C. 
ACCELERATIONS AND HARNESS FORCES MEASURED 

I N  FULLSCALE CRASH STUDIES 
NACA, Washington,  D. C. 
F e b r u a r y  1953  

I n  view of  r e c e n t  e x p e r i m e n t a l  e v i d e n c e  
i n d i c a t i n g  t h a t  human b e i n g s  c a n  wi th-  
s t a n d  d e c e l e r a t i o n s  i n  e x c e s s  of  t h o s e  
imposed i n  a i r p l a n e  c r a s h e s  i n v o l v i n g  
e x t e n s i v e  damage t o  t h e  a i r p l a n e  s t r u c -  
t u r e ,  t h e  NACA Lewis L a b o r a t o r y  h a s  en-  
gaged i n  a  s t u d y  o f  t h e  l o a d s  t r a n s m i t t e d  
t o  a i r p l a n e  p e r s o n n e l  compar tments  i n  a  
c r a s h .  The d a t a  o b t a i n e d  a r e  i n t e n d e d  a s  
a  c o n t r i b u t i o n  t o  t h e  g e n e r a l  background 
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.LlsPA'd'R-#thl66 
P a x r i c k ,  L o  M , ,  M e r t z ,  M ,  J . ,  J r . ,  and  --- . *- -  1Croel l ,  6: 8, 

!411CsTfdR VgH l iLE SBEAT 11333,1' ANCHORAGE CCt3hI- Xllill2ACT I ) W A I d I C X  OF WRESRESmAINED, LAP 
E7R d iihB U'rRENGTB BEQUIkEMENTS BELTED, BJ\D 1,AP DIAGONAL CHEST BELTED 

SAE Joi i rnal  VEHICLB OCCUPANTS 
VOL. 70 (JULY 1962) POth S t a p p  CELL C r a s h  C o n f e r e n c e  
Pp.  50-5L November 1966  

Naval A i r  'Tc3tss-c C:enl;er 
MAKFIW'-13!iKm J~YIPKCRUS ESCAPE SYSTEM, BOnVZx- 

'IrAll, kEE'T'/E$\l> BI3:LT R E S T I i A I N T  SYSTEM $'VAL- 
UIITIOK PPROGRAhI (Sep tember  65 - J a n u a r y  
66) 

Naval  Air T e s t  Center ,  P a t u x e n t  R i v e r ,  
Mary land  

R e p o r t  No, :i (F3.na.P) (kCasch 1.966) 
ST-" .'I.:?;R-66 R1iE20P038 
AD 478 6'98L 
11 p .  

PONLCH-,G 64 
N i c h o l s ,  G. 
ANALYSIS AND B86DPVAivlICS OF SELEGTED 

ROG1GET-.SLED EXPEEZI?~!ENT8, PART I: I ,  DY-. 
NAiblIC RESPONSE OF RE;SIBA:[NED SUBJECT 
DLRING ABRUPT DECI%LmEJZATY8N 

USAP S c h o o l  o f  A e r o ,  Med, ,  Brooks A i r  
E'c?rce B a s e ,  Texas 

Ju1.y 1964 
C o n t r a c t  No. ~~P41(609) -2319  by N o r t h r o p  

Space L a b o r a t o r y ,  Hawthorne ,  C a l i f o r a l i a  
AD 809 41.2 

T h i s  r e p o r t  c o n s l s ; t s  of  tvic p a r t s :  P a r t  
I ,  Biodyrlamicr, o f  Ror:ket=-Sl.ed Maximal De- 
c e l e r a t i o n s ,  and P a r t  Y I ,  Dynamic Response  
o f  f l , e s t rakned  S u b j e c t  During Abrupt  DeceL- 
e r e . t i . a n .  

P a r t  91 p r e s e n t s  t h e  r e s u l t s  o f  a s t u d y  
made t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  o f  t h e  
inany v a r i a b l e s  i n v o l v e d  when a r e s t r a i n e d  
s u b j e c t  is  e x p o s e d  t o  an a b r u p t  d e c e l e r a -  
t i o n  by .[;he a p p l i c a t i o n  o:P a  b a s i c  f o r c i n g  
func'cion t o  t h e  sxxpport ing v e h i c l e .  The 
s , t u d . i e s  i n c l u d e  the  r e s p o n s e  o f  t h e  r e -  
s ' tra.ii?l:s u n d e r  b o t h  s t a t i c  arid dyyrramic 
l o a d s  . 

Tlae decelerata.vc force:; were s i m i l a r .  t o  

A c o m p a r i s o n  is  p r e s e n - t e a  o f  t h e  f o r c e s ,  
a c c e l e r a t i o n s ,  and k i n e m a t i c s  o f  an an- 
t h r o p o m o r p h i c  dummy f o r  i d e n t i c a l  s l e d  
i m p a c t s  f o r  u n r e s t r a i n e d ,  Lap b e l t e d ,  and  
Lap and  diagona,L e h e s t  r e s t r a i n t e d  c o n d i -  
t i o n s .  B i a x i a l  a c c e l e r o r n e ' t e r s  were  mounted 
i n  t h e  h e a d ,  e h e s t ,  and on t h e  p r o x i m a l  
end  o f  t h e  femur t o  o b t a i n  t h e  a c c e l e r a -  
t i o n s  d u r i n g  t h e  i m p a c t s ,  S e a t  b e l t  Load 
c e l l s  were p u t  i n  s e r i e s  w i t h  t h e  b e l t s  
a t  e a c h  a n c h o r  p o i n t .  B i a x i a l  l o a d  c e l l s  
were p o s i % i o n e d  t o  b e  i m p a c t e d  by t h e  
h e a d ,  c h e s t ,  and e a c h  knee  f o r  t h e  u n r e -  
s t r a i n e d  c o n d i t i o n  and by t h e  h e a d  and 
c h e s t  f o r  t h e  l a p  b e l t e d  c o n f i g u r a t i o n .  
For t h e  l a p  and d i a g o n a l  c h e s t  r e s t r a i n e d  
c o n d i c i o n  t h e s e  l o a d  c e l l s  were n o t  u s e d .  
I m p a c t s  of P O  and 20 m i l e s  p e r  h o u r  were 
made w i t h  s l e d  s t o p p i n g  d i s t a n c e  of 4 and 
9 i n c h e s ,  r e s p e c t i v e l y .  

A t  t w e n t y  a r ~ ~ l e s  per  h o u r  t h e  head  s t r u c k  
w l i n  a  f o r c e  o f  1580 pounds  i n  t h e  u n r e -  
s t r a i n e d  mode, 600 pounds  w i t h  t h e  l a p  
b e l l ; ,  and  d i d  n o t  h a t  w i t h  t h e  Pap and  
s h o u l d e r  h a r n e s s ,  The c o r r e s p o n d i n g  A-P 
head  a c c e l e r a t i o n s  were  3500 pounds  f o r  
t h e  l a p  b e l t  o n l y .  With t h e  l a p  and  c r o s s  
c h e s t  combana t ion  t h e  l a p  b e l t  l o a d  was 
2260 pounds  and t h e  c r o s s  c h e s t  b e l t  l o a d  
was 2245 pounds f o r  a  t o t a l  l o a d  of  4505  
pouilcls, D i s p l a c e m e n t s  o f  t h e  h i p ,  s h o u l d e r ,  
and  head  were  measured  from t h e  h i g h  s p e e d  
rnovles and a r e  p r e s e n t e d  g r a p h i c a l l y .  

OPAYN-PR62 
Payne ,  Peter  R .  
THE DYNAliiICS OF HUMAN YIESTRATNT SYSTEMS. 

( I n  Impac t  A c c e l e r a t i o n  S t r e s s :  Pro-  
c e e d i n g s  o f  a Symposium With a  Compre- 
Erellsx~re C h r c n o l o g i c a l  Bibliography) 
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N a t i o n a l  Academy of S c i e n c e s ,  N a t i o n a l  
Research  Counci l  

P u b l i c a t i o n  No. 977 (1962) 
Pp. 195-257 

Human dynamics is i n  i ts i n f a n c y ,  and 
l i k e  a l l  young s c i e n c e s ,  must proceed i n  
a  s e r i e s  o f  s t e p s  which a l t e r n a t e  between 
t h e o r e t i c a l  and expe r imen ta l  i n v e s t i g a -  
t i o n s .  

I n  t h e  s u b - d i v i s i o n  of b o d y - r e s t r a i n t  
dynamics a  g r e a t  d e a l  of  expe r imen ta l  
d a t a  h a s  now been amassed, and f u r t h e r  
p r o g r e s s  seems t o  depend upon a  t h ~ r o u g h  
i n v e s t i g a t i o n  of t h e  b a s i c  p r i n c i p l e s  of 
r e s t r a i n t ,  and t h e  u s e  of dynamic t h e o r y  
t o  c o r r e l a t e  t h e  e x i s t i n g  expe r imen ta l  
i n f o r m a t i o n .  T h i s  r e p o r t  is  p r i m a r i l y  
concerned w i t h  p ropos ing  such a  program, 
and wi th  d i s c u s s i n g  i n  dep th  t h e  approach- 
e s  t h a t  shou ld  be used.  

S ince  a  s a t i s f a c t o r y  dynamic model of t h e  
human body is an e s s e n t i a l  p r e r e q u i s i t e  
t o  a  meaningful  a n a l y s i s  of  r e s t r a i n t  
dynamics,  however, a  f a i r l y  d e t a i l e d  
d e s c r i p t i o n  of ou r  l a t e s t  "human models" 
is a l s o  i n c l u d e d .  

10PAYN-PR64 
Payne, P e t e r  R .  
PERSONNEL RESTRAINT SYSTEM STUDY, CH- 47 

VERTOL, CHINOOK. CRASH INJURY EVALUA- 
TI  ON, SUPPLEMENT 

Army T r a n s p o r t a t i o n  Research  Command, 
F t  . Eus t i s ,  V i r g i n i a  

TRECOM-TR-64-4 Suppl .  ; AvCIR-62-26 Suppl . 
(1964) 

C o n t r a c t  DA-44-177-AMC-888 (T) 
Av ia t ion  S a f e t y  Eng inee r ing  and Resea rch ,  

Phoenix,  Ar izona  
AD 607 659 

Components of  t h e  i n d i v i d u a l  r e s t r a i n t  
sys tem f o r  t h e  p a s s e n g e r s  of  t h e  CH-47 
h e l i c o p t e r  a r e  d e s c r i b e d ,  and t h e i r  i n -  
s t a l l a t i o n  is o u t l i n e d .  

10PAYN-PR65 
Payne, P e t e r  R .  
PERSONNEL RESTRAINT AND SUPPORT SYSTEM 

DYNAMICS 
Wright -Pat terson A i r  Force  Base,  Ohio, 

AMRL 
AMRLTR-65-127 (October 1965) 
Con t rac t  AF 33 (657)-9414 
F r o s t  Eng inee r ing  Development Corpora t ion  

Englewood, Colorado 
AD 624 487 

Like any o t h e r  complex dynamic sys tem 
t h e  human body r e sponds  i n  a  complex way 
t o  a c c e l e r a t i o n  i n p u t s  which v a r y  r a p i d l y  
w i t h  t ime .  The need t o  avo id  s t r e s s e s  
l a r g e  enough t o  cause  i n j u r y  t o  t h e  body 
u s u a l l y  imposes l i m i t s  on t h e  p e r m i s s i b l e  

i n p u t  a c c e l e r a t i o n .  The r e s t r a i n t  sys tem 
i n t e r p o s e d  between a  v e h i c l e  and i ts  oc- 
cupant  can  modify t h e  p h y s i o l o g i c a l  e f f e c t s  
of  a v e h i c l e ' s  a c c e l e r a t i o n - t i m e  h i s t o r y .  
T h i s  m o d i f i c a t i o n  shou ld  be  made a s  
f a v o r a b l e  a s  p o s s i b l e  by minimizing t h e  
s t r e s s e s  g e n e r a t e d  i n  t h e  v e h i c l e ' s  occu- 
p a n t .  To de te rmine  optimum dynamic cha r -  
a c t e r i s t i c s  f o r  t h e  r e s t r a i n t  sys t em,  i ts 
impor t an t  c h a r a c t e r i s t i c s ,  and t h o s e  of 
t h e  human body, need t o  be r e p r e s e n t e d  i n  
terms of a  ma themat i ca l  o r  'dynamic' 
model. Through s u i t a b l e  a n a l y s i s ,  e i t h e r  
ma themat i ca l  o r  by means of a  computer,  
t h o s e  dynamic c h a r a c t e r i s t i c s  of t h e  r e -  
s t r a i n t  sys tem can be de t e rmined  which 
w i l l  minimize t h e  peak s t r e s s e s  developed 
i n  i ts human occupan t .  A g e n e r a l  t h e o r y  
of s u i t a b l e  dynamic models is  developed 
f o r  t h i s  t ype  of problem. Closed form 
s o l u t i o n s  f o r  a  number of s imple  c a s e s  
a r e  p r e s e n t e d .  I n  a d d i t i o n  a  method is 
shown which p e r m i t s  development of s imple  
dynamic models f o r  t h e  human body u t i l i z -  
i n g  e x i s t i n g  expe r imen ta l  d a t a .  

10RAHD-FE49 
Randa l l ,  F.  E. 
THEORY AND PRACTICE IN THE USE OF SCALE 

MANIKINS 
Iowa T r a n s i t  
December 1949 

10REED-JL65 
Reed, J .  L . ,  and Holland H.  W .  
UH-1D AIRCREW ARMORED SEAT: CRASH SURVI- 

VAL ANALYSES - PRELIMINARY REPORT 
Army Avia t ion  M a t e r i e l  Labs, F o r t  E u s t i s ,  

V i r g i n i a  
USAAVLABS-TR-65-59 (August 1965) 
DA-lPl21401A15003 
AD 624 119 
49 p .  

T h i s  r e p o r t  c o n t a i n s  t h e  r e s u l t s  of pre-  
l i m i n a r y  c r a s h  s u r v i v a l  a n a l y s e s  of a  
UH-1D h e l i c o p t e r  a i r c r e w  armor s e a t .  The 
d a t a  used  i n  t h i s  s t u d y  were developed 
from m a n u f a c t u r e r s f  drawings ,  m i l i t a r y  
s p e c i f i c a t i o n s ,  and o t h e r  s o u r c e s .  Fur- 
t h e r  e f f o r t  is r e q u i r e d  t o  de t e rmine  t h e  
q u a n t i t a t i v e  e f f e c t s  of t h e  i n c o r p o r a t i o n  
of an a i r c r e w  armor system i n t o  t h e  i n -  
c o r p o r a t i o n  of an a i r c r e w  amror system 
i n t o  t h e  e x i s t i n g  UH-1D s e a t  frame and 
r e s t r a i n t  sys tem.  

However, p r e l i m i n a r y  a n a l y s e s  and t e s t s  
i n d i c a t e  t h a t  t h e  new sys t em,  a s  con- 
f i g u r e d ,  w i l l  c o n t r i b u t e  t o  a  marg ina l  
c r a s h  s u r v i v a l  c o n d i t i o n  f o r  t h e  a i r c r a f t  
occupan t s .  T h e r e f o r e ,  a  program of r ede -  
s i g n  shou ld  be g iven  s e r i o u s  cons ide ra -  
t i o n .  (Author)  



10ROTH-JD66 
R o t h s t e i n ,  J e r r y  D . ,  and Brown, W i l l i a m  

M. 
FEASIBILITY STUDY: LATERAL IMPACT WITH 

STANDARD AIRCRAFT HARNESS CONFIGURATION 
Aerospace Medical  B i v . ,  Aeromedical  Re- 

s e a r c h  Lab. (6571s t )  , Holloman, A i r  
Force  Base,  New Mexico 

ARL-TR-66-3 (February  1966) 
AD 629 077 
27 p . ,  r e f s .  

A series of 11 impact t e s t s  u s i n g  t h e  
d a i s y  d e c e l e r a t o r  was accompl ished t o  
e v a l u a t e  t h e  adeauacv of r e s t r a i n t  from 
l a t e r a l  impact  f o r c e s  of up t o  14 s l e d  G 
u s i n g  a s  minimal r e s t r a i n t ,  s t a n d a r d  a i r -  
c r a f t  h a r n e s s  and a  non-contoured s e a t .  
S tandard  h a r n e s s  would o f f e r  g r e a t e r  
r a n g e  of movement t o  t h e  r e s t r a i n e d  sub- 
j e c t  t han  would be o f f e r e d  by a  more com- 
p l e x  h a r n e s s  p r e v i o u s l y  proposed and 
t e s t e d  f o r  p r o j e c t  Apol lo .  Resu1 . t~  of 
t h e s e  11 t e s t s  demonst ra ted  adequacy of 
a  r e s t r a i n t  w i t h  t h e  s t a n d a r d  h a r n e s s  a t  
t e s t e d  impact  p r o f i l e s .  I t  was a l s o  ob- 
s e r v e d  t h a t  when t h e  t o r s o  was n o t  l a t e r -  
a l l y  suppor t ed  a  s h a l l o w ,  5 .08  cm (2-inch) 
deep head s u p p o r t  was adequa te  a t  s l e d  G 
l e s s  t h a n  10 g ;  above 10 s l e d  G t h i s  
s h a l l o w  head s u p p o r t  was p r e f e r r e d  t o  a  
d e e p e r ,  17.8 cm (7- inch)  head s u p p o r t  s o  
t h a t  a t  impact  t h e  s u b j e c t ' s  head can  
r i s e  o u t  and ove r  t h e  s h a l l o w  s u p p o r t  
t h e r e b y  minimizing t h e  s h e a r i n g  f o r c e  be- 
tween t h e  head and l a t e r a l l y  moving t o r s o .  
I t  was a l s o  observed t h a t  a m p l i f i c a t i o n  
of G from s e a t  t o  s u b j e c t  was about  t h e  
same f o r  bo th  h a r n e s s e s  even though i n p u t  

t i o n s .  The development of f a v o r a b l e  s e a t -  
b e l t  c h a r a c t e r i s t i c s  i s  d e s c r i b e d .  The 
l i m i t i n g  f o r c e s  a r e  dependent upon t h e  
a b i l i t y  of t h e  p e l v i c  bone sys tem t o  
t r a n s m i t  t h e  s i n u s o i d a l  r ea rward  and 
downward f o r c e s  e x e r t e d  by t h e  b e l t  on 
t h e  body. A secondary  problem is t h e  ro -  
t a t i o n  of t h e  upper t o r s o  abou t  t h e  
s e a t - b e l t  a f t e r  impac t .  The r e s u l t s  of 
t h e s e  f o r c e  a p p l i c a t i o n s  from t e s t s  a r e  
n o t e d .  C r i t e r i a  of  a i r c r a f t  d e s i g n  a r e  
s u g g e s t e d  t o  a l l o w  maximum impacts  w i thou t  
immobi l iz ing  i n j u r y ,  p e r m i t t i n g  immediate 
e v a c u a t i o n .  

.OSGHW-ER46 
Schwarz, E. R . ,  and Hamburger, W .  J .  
IMPACT INVESTIGATION ON TEXTILE MATERIALS 
T e x t i l e  D i v i s i o n ,  Massachuse t t s  

I n s t i t u t e  of  Technology 
June  30,  1946 
MIT Div.  of  I n d u s t r i a l  Coopera t ion  

Con t rac t  #2-6343; F a b r i c  Research  
L a b o r a t o r i e s ,  I n c . ,  C o n t r a c t  #C45589; 
U. S. Army A i r  Corps,  Materile1 D i v . ,  
Wright F i e l d ,  Dayton, Ohio, Order 
#N33-038 AC-12462 

ASTIA ATI No. 87219 

T h e o r e t i c a l  D i scuss ion  of P h y s i c a l  Re- 
qui rements  of Suspens ion L ines  

A .  Energy Absorp t ion ,  

B. The e f f e c t i v e  Gage Length Miathod f o r  
Determining Load-Elongation Diagrams, 

C .  E longa t ion  Balance  i n  t h e  Clonven- 
t i o n a l  Core,  and S leeve  Typ~s Bra ided 
Suspension L ine ,  

f o r c e  was g r e a t e r  i n  t h e  s e r i e s  u s i n g  D. I n h e r e n t  Yarn E longa t ion ,  C r i s p  and 
s t a n d a r d  h a r n e s s .  T h i s  o b s e r v a t i o n  sug- He l ix  E f f e c t s ,  
g e s t e d  g r e a t e r  a b s o r p t i o n  of impact  f o r c e  
by t o r s o  movement a,nd s t r a p  s t r e t c h  wi th  Energy Absorpt ion  of Proper t ie is  of  s l e e v e  
s t a n d a r d  h a r n e s s  than  a lmost  e n t i r e  f o r c e  Yarns 
a b s o r p t i o n  by t h e  r i g i d l y  r e s t r a i n e d  body Energy Absorpt ion  P r o p e r t i e s  of  c o r e  
wi th  more complex h a r n e s s .  Yarns 

Energy Absorpt ion  P r o p e r t i e s  of Suspen- 

Ryan, J .  J. 
HUMAN CRASH DECELER.AT1ON TESTS ON SEAT- 

BELTS 
Pape r ,  Annual Meeting of t h e  Aerospace 

Med. Assoc , , Chicago,  I l l i n o i s  
a l s o  - 

Aerospace Med. 
Vol. 32 ,  No. 3 (Ma~ch  1961) (26 A p r i l  

19619 
P. 246 

s i o n  L ines  
Shock Loading C h a r a c t e r i s t i c s  of Pa rachu te  

Suspension Lines  
Energy Absorpt ion  P r o p e r t i e s  of Formic 

Acid T r e a t e d  Sleeve  Yarn 
Energy Absorpt ion  P r o p e r t i e s  of Formic 

Acid T r e a t e d  26-Pick Convent ional  
Core and Sleeve  Yarns 
Comparison of Undrawn, P a r t i a l l y  Drawn, 

and F u l l y  Drawn Nylon 
Energy Absorpt ion  P r o p e r t i e s  of  F i b e r  

"A" Compared wi th  Nylon 

T e s t s  have shown t h a t  s e a t - b e l t  f o r c e s  
a p p l i e d  t o  t h e  human s u b j e c t  i n  d e c e l e r -  (lOSEVE-DM: see 03SEVE-DM) 
a t i o n  a r e  s i n u s o i d a l  i n  c h a r a c t e r ,  a r e  
de termined by t h e  n a t u r a l  f r equency  of 
t h e  spr ing-mass  sys tem and by damping, 
and a r e  dependent upon t h e  t ime h i s t o r y  
of t h e  f o r c e s  app l i ed  a t  t h e  b e l t  connec- 

10SHAR-JE66 
Sharp ,  Jona than  E . ,  Campbell, Horace E . ,  

and Utans ,  Pau l  
ANALYSIS OF LAP SHOULDER BELT EFFECTIVE- 

NESS IN ACCIDENTS 



1 

9 t h  S tapp  Car Crash Conference webbing f a i l u r e s .  The performance of a l l  
1966 c o t t o n  b e l t s  t e s t e d  l e a d s  t o  t h e  conclu-  
Pp. 65-82 s i o n  t h a t  c o t t o n  webbing shou ld  n o t  be 

We a r e  d e f i n i n g  t h e  problem a t  hand and used i n  a i r c r a f t  s a f e t y  b e l t s .  We recom- 

i l l u s t r a t i n g  how t h e  l a p  shou lde r  b e l t  mend r a i s i n g  t h e  minimum s t r e n g t h  r e q u i r e -  

meets  t h e  problem-the v i r t u e s  a s  w e l l  ments f o r  bo th  webbing and a s s e m b l i e s .  

a s  t h e  l i m i t a t i o n s .  We recommend improved a d m i n i s t r a t i v e  pro- 
c e d u r e s  f o r  t h e  enforcement  of minimum 

I t  is d e f i n i t e  t h a t  t h e  more r e s t r a i n t  a i r c r a f t  s a f e t y  b e l t  s t a n d a r d s .  
a f f o r d e d  an i n d i v i d u a l  i n  a  c r a s h  s i t u a -  '! 

t i o n ,  t h e  l e s s  danger  t h e r e  i s  of d e a t h  ~ O S P E A - J J S ~  
o r  i n j u r y  t o  t h e  pe r son .  Swearingen,  J .  J .  

Our i n v e s t i g a t i o n s  show t h a t  t h e r e  a r e  DESIGN AND' CONSTRUCTION OF A CRASH DUMMY 

f o u r  b a s i c  advan tages  which a  l a p  s h o u l d e r  FOR TESTING SHOULDER HARNESS AND SAFETY 

b e l t  p o s s e s s e s  ove r  a  l a p  b e l t .  BELTS 
C i v i l  Aeronau t i c s  Medical  Research  Lab . ,  

(10SIFU-SS58: s e e  07SIFU-SS58) 

10SOC I-AE53 
S o c i e t y  of Automotive Eng inee r s  
AUTOMOTIVE SEATING--TESTING AND EVALUA- 

TION BY INSTRUMENTATION 
Pape r ,  Summer Meeting of S o c i e t y  of 

Automotive Eng inee r s  
June  9 ,  1953 

10SOCI-AE54 
S o c i e t y  of Automotive Eng inee r s  
THE USE OF OSCAR IN SEAT DESIGN 
S o c i e t y  Automotive Eng inee r s  
SAE P u b l i c a t i o n  No. 209 (1954) 

Oklahoma C i t y ,  Oklahoma 
P r e l i m i n a r y  Repor t  ( A p r i l  1951) 

10SWEA-JJ56 
Swearingen,  J .  J . ,  and Morrow, D .  J .  
MOTIONS OF THE HEAD AND TRUNK ALLOWED BY 

SAFETY BELT RESTRAINT DURING IMPACT 
C i v i l  Aeronau t i c s  Medical  Research  Labo- 

r a t o r y ,  F e d e r a l  A v i a t i o n  Agency, Okla- 
homa C i t v .  Oklahoma 

- " ,  
June  1956 
P r o j e c t  No. 53-204 

T h i s  s t u d y  was conducted  t o  r e c o r d  and 
d e s c r i b e  t h e  a c t u a l  p a t h  of motion of t h e  
head and t r u n k  a s  i t  is  p r o p e l l e d  forward  
o r  t o  t h e  s i d e  over  a  s a f e t y  b e l t  i n  a  
c r a s h .  Records  of t h e s e  o r b i t s  of motion 
f o r  one hundred male s u b j e c t s  a r e  pre-  

10SOCI-AE64 s e n t e d  i n  t h e  t h r e e  f i g u r e s  immediately 
S o c i e t y  of Automotive Eng inee r s  f o l l o w i n g :  Because of t h e  low f o r c e s  
DYNAMIC TESTING OF SEAT BELTS (about 1 g)  used  t o  d i s p l a c e  t h e  body i n  
S o c i e t y  of Automotive Eng inee r s ,  S e a t  t h i s  s t u d y ,  t h e  measurements p r e s e n t e d  

B e l t  Committee h e r e  must be c o n s i d e r e d  a s  minimal pro- 
Repor t  No. 1 t o  Committee (February  1 3 ,  t e c t i v e  d i s t a n c e s .  In  t h e  c r a s h  s i t u a t i o n  

1964) two f a c t o r s  w i l l  c e r t a i n l y  a c t  t o  pe rmi t  
g r e a t e r  movements of t h e  body. These a r e :  

10STET-CH64 (a)  t h e  g r e a t e r  f o r c e s  invo lved  i n  c r a s h e s ;  
S t e t s o n ,  Ca r l  H . ,  J r . ,  P a r k s ,  George W . ,  and (b) t h e  p r a c t i c e  of pas senge r s  wear- 

Genes t ,  Roger,  and Ka tz ,  Frank i n g  t h e i r  l a p  s a f e t y  b e l t  more l o o s e l y  
INVESTIGATION OF SEAT BELT WEBBING SERVICE than  t h e  s t a n d a r d  ma in ta ined  f o r  t h e s e  

LIFE ( F i n a l  Repor t )  t e s t s .  In  t h i s  connec t ion  l a b o r a t o r y  t e s t s  
N a t i o n a l  Labs. f o r  Research  and T e s t i n g ,  were conducted ,  and even under t h e  1 g  

I n c . ,  Pawtucket ,  Rhode I s l a n d  forward  l o a d i n g ,  i t  was demonst ra ted  t h a t  
September 1964 t h e  s o f t  t i s s u e s  of t h e  abdomen a r e  com- 
Con t rac t  FAA/BRD-408 p r e s s e d  u n t i l  t h e  s a f e t y  b e l t  is  v i r t u a l l y  
92 p .  a  s t r a i g h t  l i n e  a c r o s s  t h e  i l i a c  c r e s t  

The purpose  of t h e  p r o j e c t  was t o  s e e k  a  of t h e  p e l v i s .  Hence t h e  forward d i s p l a c e -  
sound t e c h n i c a l  b a s i s  f o r  de t e rmin ing  t h e  ment the be increased One  
o r d i n a r y  s e r v i c e  l i f e  of s e a t  b e l t  webbing. i n c h  f o r  eve ry  two i n c h e s  of s a f e t y  b e l t  
Var ious  models of  b e l t s  of  d i f f e r e n t  ages  not p u l l e d  the  
were c o l l e c t e d  i n  two c l i m a t i c  zones  i n  
t h e  Uni ted  S t a t e s  and s u b j e c t e d  t o  a  uni -  10SWEA-JJG2 (06SWEA-JJ62) 
form t e s t i n g  p rocedure .  The l a b o r a t o r y  
t e s t s  showed t h a t  of 399 s e a t  b e l t  samples  J' J ' l  A '  

t e s t e d ,  42% f a i l e d  t o  meet minimum s t r e n g t h  R '  G ' l  and McFaddenl E' B' 
r e q u i r e m e n t s .  Cot ton  webbing b e l t s  showed KINEMATIC BEHAVIOR OF THE HUMAN BODY 

a  h i g h e r  i n c i d e n c e  o f  f a i l u r e  t h a n  b e l t s  DURING DECELERATION 

made w i t h  s y n t h e t i c  f i b e r  webbing. Labo- C i v i l  Aeromedical  Research  I n s t i t u t e ,  

r a t o r y  t e s t s  showed more assembly t h a n  F e d e r a l  Av ia t ion  Agency, Oklahoma 
C i t y ,  Oklahoma 



R e p t .  62-13 (June 1962) 
AD 283 938 

a l s o  
P 

A e r o s p a c e  M e d i c i n e  
Vol ,  3 3  ( F e b r u a r y  1962)  
Pp,  188-19'7 

The g e o m e t r y  o f  m o t i o n  o f  t h e  h e a d ,  
t r u n k  and a p p e n d a g e s  was e s t a b l i s h e d  
f o r  one  hundred  m a l e  s u b j e c t s  r e s t r a i n e d  
by a  s a f e t y  b e l t  d u r i n g  f o r w a r d  and s i d e  
dynamic l o a d i n g s .  L e t h a l  s t r u c t u r e s  o f  
p r e s e n t  a i r c r a f t  s e a t i n g  and c o c k p i t  
a r ra .ngements  a r e  r e v e a l e d  by c o r r e l a t i n g  
c r a . s h  i n j u r i e s  w i t h  t h e s e  k i n e m a t i c  d a t a .  
I n  a d d i t i o n  a n  a n a l y s i s  o f  t h e  f o r c e s  
c r e a t e d  by body k i n e m a t i c s  d u r i n g  f o r -  
ward d e c e l e r a t i o n  s h e d s  new l i g h t  on 
s e a t  a n c h o r a g e  p r o b l e m s .  (Author )  

10TAKA-J 6 5  
T a k a d a ,  J u i c h i r o  
A BRIEF REPORT ON CAR CBLLISONS ( J a p a n )  
7 t h  S t a p p  Car C r a s h  C o n f e r e n c e  
1 9 6 5  
Pp.  66-77 

P i a s e c k i  Model H-25A h e l i c o p t e r  h a s  been  
employed i n  r e c r e a t i n g  a  t y p i c a l  a c c i d e n t  
a p p r o x i m a t i n g  a n  u n s u c c e s s f u l  a t t e m p t  t o  
a t t a i n  a u t o - r o t a t i o n  from a  lolv a l t i t u d e  
power f a i l u r e .  

R e l a t i v e l y  h i g h  (50G t o  l00G) v e r t i c a l  
and  l o n g i t u d i n a l  a c c e l e r a t i o n s  have  been  
o b s e r v e d  f o r  p e r i o d s  i n  t h e  o r d e r  o f  1 0  
m i l l i s e c o n d s  i n  a n  i m p a c t  l e a v i n g  t h e  
c a b i n  a r e a  o f  t h e  a i r f r a m e  r e a s o n a b l y  
i n t a c t .  

F a i l u r e  o f  a l l  s e a t s  o c c u r r e d  w i t h o u t  
f a i l u r e  o f  e i t h e r  s e a t  b e l t s  o r  s h o u l d e r  
h a r n e s s .  The i n s t r u m e n t a t i o n  and r e s e a r c h  
t e c h n i q u e s  u s e d  i n  (1 )  t h e  meas;urement 
of  t h e  i m p a c t  f o r c e s  and  a c c e l e r a t i o n s ,  
( 2 )  t h e  d e t e r m i n a t i o n  o f  t h e  f e a s i b i l i t y  
o f  t h e  u t i l i z a t i o n  of  on-board r e c o r d e r s ,  
and ( 3 )  t h e  e v a l u a t i o n  o f  c e r t a i n  prob-  
lems i n h e r e n t  i n  t h e  dynamic c r a s h  t e s t -  
i n g  of f u l l - s c a l e  h e l i c o p t e r  artd VTOL 
a i r c r a f t  were  p r e s e n t e d  i n  a n  e a r l i e r  
p r e l i m i n a r y  r e p o r t  (AVCIR-1-TR 1 2 4 ) .  

(10TURN- JW63 : s e e  07TURN-JW63) 

These  t e s t s  were  c a r r i e d  o u t ,  f i r s t  t o  
(10WEI~-LW65: see 07WEIN-LW65) examine  c o n d i t i o n s  of  t h e  two dummies, 

one w e a r i n g  a  s a f e t y  b e l t  and  t h e  o t h e r  
w i t h o u t  o n e ,  when t h e  t e s t  c a r  c o l l i d e s  
w i t h  t h e  b a r r i e r ,  and s e c o n d l y ,  t o  mea- 
s u r e  t h e  d e c e l e r a t i o n  a t  impac t  f o r  t h e  
c a r  body and  t h e  b e l t - w e a r i n g  dummy. 

ITAPL-BD6O 
T a p l e y ,  B .  D. 
STRESS-STRAIN CHARACTERISTICS OF MATERIALS 

AT HIGH STRAIN RATES, PART V I ,  THE PRO- 
PAGATION OF PLASTIC WAVES I N  FINITE 
CYLINDERS OF A STElA IN-RATE-DEPENDENT 

10W ILL-JH62 (08W ILL-JH62) 
W i l l i c h ,  J .  H. ,  H o n t s c h i k ,  H . ,  and  

K u s t e r s ,  H. 
INVESTIGATION INTO SAFETY BELTS FOR 

MOTOR VEHICLES USING A TEST DUMMY AND 
ACCELERATED SEAT 

D e u t s c h e  K r a f t f a h r t f o r s c h u n g  and S t r a s -  
s e n v e r k e h r s t e c h n i k  

H e f t  1 5 8 ,  D u s s e l d o r f  (1962) ( I n  German) 

a l s o  
MATERIAL 

P 

U n i v e r s i t y  o f  T e x a s ,  A u s t i n ,  T e x a s  Road A b s t r a c t s  

R e p t  . SCDC-2156 (August  1960)  Vol .  3 0 ,  No. 4 (1963) 

Rep/3955 . P. 8 5  

T h i s  work s e e k s  t o  d e t e r m i n e  i n d i r e c t l y ,  ~ O W I L L - J H ~ ~  
by s t u d y i n g  t h e  p r o p a g a t i o n  o f  p l a s t i c  W i l l i c h ,  J .  H .  
waves,  t h e  b a s i c  d y n a m i c - s t r e s s  s t r a i n  
c h a r a c t e r i s t i c s  o f  m a t e r i a l s .  I t  r e p r e -  

ANALYSE DER DYNAMIK VON SICHERHEITSGURTEN 
FUER KRAFTFAHRER 

s e n t s  t h e  f i r s t  s u c c e s s f u l  e f f o r t  t o  i n -  A u t o m o b i l t e c h n i s c h e  Z e i t  
c o r p o r a t e  i n  t h e  m a t h e m a t i c a l  a n a l y s i s  Val .  6 6 ,  No. 7 ( J u l y  1964) 
o f  p l a s t i c  wave p r o p a g a t i o n  i n  b a r s ,  a  Pp. 197-202,  27 r e f s  
c o r r e c t i o n  f o r  t h e  e f f e c t s  o f  l a t e r a l  
i n e r t i a  and s h e a r .  A n a l y s i s  o f  dynamics o f  c a r  p a s s e n g e r  

s e a t  b e l t s ;  e f f e c t  o f  s e a t  b e l t  and r e p r o -  

10TURN-JW61 d u c i b i l i t y  o f  c r a s h  tests depend on f a c -  

Turnbow, James W .  t o r s  s u c h  a s  t r a v e l i n g  s p e e d ,  b r a k i n g  
d i s t a n c e ,  d e c e l e r a t i o n  c h a r a c t e r i s t i c s ,  UNITED STATES ARMY IT-25 HELICOPTER DROP 
vehicle weight, size weight and human TEST 

Cornell-Guggenheim Aviation Safe ty  Center,  s i m i l a r i t y  o f  dummy, r i g i d i t y  of j o i n t s  
New York o f  dummy, s e a t  c o n s t r u c t i o n ,  and b e l t  

AVCIR 2  TR 1 2 5 ,  TRE@ TR60 7 6  (March 1961) l o o s e n e s s ;  p r o p e r t i e s  o f  s e a t  b e l t s  i n -  
DA 44 177TC624 c l u d e  e n e r g y  a b s o r p t i o n ,  dynamic s t r e s s  

AD 2 6 1  961  c h a r a c t e r i s t i c s ,  and  h y s t e r e s i s ;  a n a l y t i c a l  
s t u d y  employing  m a t h e m a t i c a l  model  w i t h  

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of  a n  s e v e n  d e g r e e s  o f  f reedom;  two d i f f e r e n t  
e x p l o r a t o r y ,  e x p e r i m e n t a l  s t u d y .  A o c c u r r e n c e s  were  c a l c u l a t e d  on c o m p u t e r ;  



c o m p a r i s o n  o f  a n a l y t i c a l  r e s u l t s  w i t h  
t h o s e  o b t a i n e d  f rom c r a s h  s t u d i e s .  

10WURZ-EM48 
Wurze l ,  Edward M . ,  P o l a n s k y ,  Lewis ,  J . ,  

a n d  M e t c a l l ,  E a r l  E. 
MEASUREMENTS OF THE LOADS REQUIRED TO 

BREAK COMMERCIAL AVIATION SAFETY BELT$ 
AS AN INDICATION OF THE ABILITY OF THE 
HUMAN BODY TO WITHSTAND HIGH IMPACT 
FORCES 

Naval  M e d i c a l  R e s e a r c h  I n s t i t u t e ,  B e t h e s d a ,  
Mary l a n d  

R e p o r t  No. 1 2  (16  March 1948)  
P r o j e c t  MN 0 0 1  0 0 6  X-630 



:KWIC INDEX 

G A L  ANTHRCPCLOGY I N  THE A.A,F*r P H Y S I  
I T E O u  ABOOMXNAL I N J U R I E S  FROM AUTO BELTS  C 

O AUTGHGBILE SEAT BELT=  mDORINAL I N J U R I E S  RESULT ING FROH T H  
BCCURRENCE QF INTERNAL  AbDOHlWAL I N J U R Y  FROM SAFETYBELTS OR 

UTORQBIbE  SEAT B E L T  AND AlsOOHlNAE INJURY=  THE A 
AS AN I N D I C A T I O N  O F  THE ABIL ITY  OF THEHUHAN BODY TO WITHSTAN 
S I T T I N G  P D S I T I O N x  RANDS A B I L I T Y  TO WITHSTAND TRANSVERSE ACCE 
STRAINEC SUBJECT DURING MRUPT DECELERATION= A N A L Y S I S  AN0  B I  

BELT  PROTECTION DURING ABRUPT TRANSVERSE= L I M I T S  OF SEAT 
F A C I L I T Y  S T U D I E S  SHOCK ABSORBER SEATS FOR J E T  PASSENGERS= A 

SHOCK ABSORBING SAFETY SEAT= 
SHOCK ABSORBING S E A T  RECUEES I N J U R I E S =  

= DEVELCPMENT OF ENERGY AESOR81N6 STRUCTURES S U I T A B L E  FOR AU 
ENERGY ABSORPTION A P P L I E D  TQ SEAT DESIGNS 

T BACK-PASSENGER-IMPACT ABSORPTION CHARACTERIST ICS  DEVELaPf4E 
E V A L U A T I O N  OF AN ENERGY ABSORPTfQN EXPERIMENTAL TROOP SEAT C 
SH PRCTCTVPES OF ENERGY ABSORPTIOW SYSTEMS FOR A IRCRAFT  SEAT 
SH PRCTCTVPES OF ENERGY MlSORPTXON SYSPEBS FOR A IRCRAFT  SEAT 
R A T I O N S  I N  CRASH ENERGV ABSORPflON* CONSIDE 
OTECTIQh=  CGHPENOIUW OF A8SVRACTS OF PAPERS AT THE SYHPOSIUM 
T CCNGITIONS, AND O l H E R  ABSTRACTS= BEHAVIOR OF T E X T I L E S  UNDE 

U S I N G  A TEST DUMMY ANC ACCELERATED SEAT= I N V E S T I G A T I O N  I N T O  
V A L U A T I C N  OF TRANSVERSE ACCELERATION 4REAR f C  REAR)  U T I L I Z I N  
N OF ROTATABLE SEAT FOR ACCELERATION A L L E V I A T I O N -  D E S I G  
TOLERANCE TO TRANSVERSE ACCELERATION AND DECELERATION FORCES 
SEATED HUWAR CAOAVER TO ACEELERATlON AND= RESPONSE OF THE 
N I N G  HUPAN TOLERANCE OF ACCELERAYXQN AS XT A P P L I E S  TO C E R T A I  
STEP FOR A P P L I C A T I O N  I N  ACCELERATEOW EMVIRQNHENTS W I T H  EMPHA 

B I B L I O G R A P H Y  OF IMPACT ACCtLERATlON LITERATURE.  ANNEX TO SY 
DEVELOPRENT FOR U S E  I N  ACCELERATlON RESEARCH= HUMAN R E S T R A I  
T O  SYNTHESIS  OF IMPACT ACCELERATBOM TECHNOLOGY FOR A V I A T I O N  

TO WITHSTAND TRANSVERSE ACCELERATSON WHEN I N  THE S I T T I N G  POS 
E R T A I K  J E R K I N 6  TYPES OF ACCELERATXON Y H I C H  OCCUR I N  F L Y I N G =  
E R T A I R  JERKING TYPES OF ACCELERAVXON WHICH OCCUR I N  F L Y I N G =  

BELTS I M  CGUNTEHACI ING ACCELERAf~BN= EFFECTIVENESS OF PNEUM 
TEN URDEW CCNGITTQNS OF ACCELERATIONS E V A L U A T I O N  OF THE TORS 
T E C T I V E  DEVICES A G A I N S T  ACCELERATIQNa PRO 
LL-SCALE CRASH STUDIES=  ACCELERAf%ONS AND HARNESS FORCES MEA 
L I G M T  A I R P L A N E  CRASHES= ACCELERATIONS AND PASSENGER HARNESS 

R A P I C L Y  A P P L I E D  UPWAR@ ACCELERATIOHS BY THAT OF AN E L A S T I C  
I C A L  EFFECTS CF LATERAL  ACCELERATIONS DURING NAVY CENTRIFUGE 
C S  CF HLMAN RESPONSE T C  ACCELERATlOMS= THE DYNAMI  
CHRYSlEW R I D I N G  Q U A L I T Y  ACCELEROMETER SAE JOURNAL= 
I C E  CHAhGE NO- 157E FOR ACCEPTABLE HEAD P O S I T I O N I N G =  A 4 0  ESC 

SEAT BELT ACCEPTANCE SURVEY- 
R ASSESSING DANAGE FROP ACCIOENT I N V E S r I G A T I O N S -  NEW TECHNIQ 

A VEHICLE=  ACCIQEN? PROTECTION FOR CHILDREN I N  
ENGER C A R =  AGCIDFWT SURVIVAL- -A IRPLANE AND PASS 

ENTRY CODE* 
50AMO-A 4 4  
b A B 0 0 - I F 6 5  
60DON-JB66 
6 C R A S - I R 4 7  
6CAMP-HE64 

lnlURZ-EM48 
6bAUB-EH45 
HICH-G 64 

BGUGG-AS61 
7AERO-PS59 
?CART-€057 
71EHOC-AS57 
1SMIT-RD55 
7llAWT-R 5 9  
7 S I F U - S S 5 8  
?MEIN-LW65 

LANG-FC60 
7i lERE-C 60 

GANO-HK62 
1HEND-E 6 1  

WRG-H 55 
id1 L L - J H 6 2  
114 I L L - 6 0 5 7  
7LAPP-AN49 
b l l E l V - R J 6 3  
7HOOG-VR63 
&RUFF-S 9 2  
9VANP-RE64 
4CAHB- I  63 
l 'dY KU-HC64 
4 t A M B - t  63 
6LAHB-EH45 
6RUFF-S 9 2  
&RUFF-S 93 
9POPP-JR38 
1 l 4 I L L - J H 5 9  
LLEVE-SO61 

IYOSf-JC53 
IEIBA-AH53 

6HESS-JL56  
XCLAR-CC61 
6PAYM-PRb1 
S'TEA -CA33 
7BACA-GA60 
SHAVE-AF55 
l lSREG- in63  
1'VESZ-K 64 
11DEHA-H 91  

*The d i g i t  i n  t h e  f i r s t  co lumn o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o n  i n  wh ich  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  b y  t h e  l e t t e r s  wh ich  f o l l o w .  

A b l a n k  i n  t h e  f i r s t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



ENTRY CODE* 
A S U R V I V A B L E  TRANSPORT ACCIDEMT* F A I L U R E  O F  REARUARD F A C I N G  

ES.= ACCIDENTAL D E A T H S  I N  M I L I T A R Y  V E H I C L  
E L T S  I N  C O N V E R T I B L E  CAR kCCIDENlS A C I R =  S E A T  B 

ORT B I B L I O G R A P H Y -  ACCIDENTS AND S A F E T Y  MEASURES, A R E P  
I N  W I S C C N S I N  A U T O H O B I L E  ACCIBEITS S E A T  B E L T  SURVEY= A STUDY 
F E  D E S I G N  C A N  H A K E  HANY ACCIDENTS S U R V I V A B L E =  CRASH-SA 
N S  C N  5 4 1 3 4 8  A U T O M O B I L E  ACCIDENTS* A REPORT O F  S A F E T Y  B E L T S  
N S  ON 5 4 , 3 4 8  A U T O M C B I L E  ACCIDENTS* A REPORT ON S A F E T Y  B E L T S  
I N  W I S C C N S I N  A U T O M O B I L E  ACClOEWTSs A S T U D Y  O F  S E A T  B E L T S  
R B E L T  E F F E C T I V E N E S S  I N  ACCEDENTS- A N A L Y S I S  OF L A P  SHOULDE 
R N A L  I N J U R I E S  I N  G L I D E R  ACCIDENTS= C O N C E R N I N G  T H E  O R I G I N  OF 
L B E L T S  ARE B E S T  I N  CAR ACCIDEWTSs D I A G O N A  
T F A I L U R E  I N  L I G H T P L A N E  ACCIDEWTS* I N J U R Y  S E V E R I T Y  A S  R E L A T E  

S U S T A I N E R I N  L I G H T P L A M E  ACCIDERTS* R E L A T I O N S H I P  BETWEEN I H P A  
L C A L I F C R N I A  A U T O H O B I L E  ACC~DENTSI S A F E T Y  B E L T  E F F E C T I V E N E S S  
S E S  I N  S E R I C U S  A I R C R A F T  ACCIDENTS- T H E  RARE OCCURRENCE O F  I N  
I O N  OF A I R C R A F T  S E A T I N G  ACCOMHOOAtION= C O M P A R A T I V E  E V A L U A T  

P E R S O h N E L  ACCOMMODATIONS XB-70A=  
F NEW J E R S E Y  E X P E R I E N C E  ACIR= A R E V I E W  O F  A U T O M O B I L E  S E A T  B E  
N V E R T I B L E  CAR A C C I C E N T S  ACIR= S E A T  B E L T S  I N  CO 
R D S  SET, E S T A B L I S H E D  BY ACT OF CONGRESS= AUTO S E A T  B E L T  S T A N  
M A T I C  R E S T R A I N T  HARNESS ACTIVATOR FORCES,= HUMAN TOLERANCE T 
MCTCR V E H I C L E  S E A T  B E L T  ACTIV IT IES=  SAE 
R Y  PF F E D E R A L  AMD S T A T E  ACTIVITY= HIGHWAY T R A N S P O R T A T I O N  L E G  

S E A T  B E L T S  H O L E  I N  ACTUAL CRASHES= 
OF TFRLSTER.  C A R T R I D G E  ACTUATED* T 3 0 ~  DEVELOPMENT AND Q U A L I  

I C A L  E F F E C T S  OF I M P A C T -  AOOITlONS TO A C H R O N O L O G I C A L  B I B L I Q G  
A F E T V  S E A T  e E L T  PRQGRAW ADOPTED= S 

H A T S  ADOPTS REARWARD S E A T I N G =  
NEW YORK LAW R E G A R E I N G  ADULT'S SMOULDER HARNESS T Y P E  S A F E T Y  

E L  R E S T R A I N T  SYSTEW FOR ADVANCE MANNED F L I G H T  V E H I C L E S =  I N V E  
UPPCRT AND R E S T R A I N T  I N  ADVANCED MANNED F L I G H T  SYSTEMS= CREW 
J S =  A C C H P A R I S O N  O F  THE ADVANTAGES AND C I S - A D V A N T A G E S  O F  FOR 
HE ART CF C U S H I D N J N G ,  ( AOVERTISI IG BROCHURE)=T  

T O  E F F E C T I V E  S E A T  B E L T  ADVERTISING= P S Y C H O L O G I C A L  R E S I S T A N C  
THE P E R S O N A L  E Q U I P M E N T  ADVISORY GROUP n E E T I N G =  M I N U T E S  O F  

A T 5  F C R  J E T  PASSENGERS= AEROMED F A C I L I T Y  S T U D I E S  SHOCK ABSOR 
T S A F E T Y  HARNESS= AEROMEDICAL E V A C U A T I O N  L I T T E R  P A T I E N  

THE C - 1 1 8  P I L O T  S E A T  ! AfiROTHERM%=COUFORT E V A L U A T I O N  OF 
SYSTEM= C O N S I D E R A T I O h S  AFFECTING THE D E S I G N  O F  A 60 G PERSO 

T I C K  I N  T H E  FCRYARC ANC M T  F A C I N G  S E A T E D  P O S I T I O N S =  E V A L U A T  
PORT A I R C R A F T S  AFT VS FORUARU F A C I N G  S E A T S  I N  T R A N S  

AFTER S E A T  BELTS.,*.WHAI.= 
P R C T E C T I V E  D E V I C E S  AGAINST A C C E L E R A T I O N =  

T E N U A T I C N  I N  P R D T E C T I O N  A6AINST CONCUSSION= I M P A C T  A T  
T A L I T I E S  ANC P R C T E C I I O N  AGAINST REAR AND S I D E  C R A S H  L O A D S  BY 
S 1  A S W E D I S H  GOVERNWENT AGENCY U S E D  CRASH-TESTMETHODS TO H E L  

ANC AGRICULTURE A I R C R A F T =  
ANATCHY AND S T A T I S T I C S  A I D  D E S I G M  OF PASSENGER S E A T S =  

7 H A S B - A H 6 2  
6 8 A B I - R U 5 6  

CAMP-B J92 
4 S I L U - M B 6 2  
BASHA-V 62 
1 H A S B - A H 6 0  
8TOUR-B 93 
BTOUR-B 9 1  
8 A U T O - C I 6 3  

S H A R - J E 6 6  
6 R U F F - S  91  
8 H E R B - D C 6 1  
6 P E A R - R G 6 1  
6CORN-GA61  
8TOUR-0 92 
6 C R A S - I R 4 7  
7 S L E C - R F 9 1  

K O C H - R J 6 6  
CAMP-B J 9  3 
CAMP-B J92 

3 A U T O - S B 6 5  
6 G A N S - R V 6 6  
8 N E F F - R J 6 5  
2 N A T I - H U 6 7  
B S E A T - B H 5 8  
9 K E N T - S J 6 1  
4 C L A R - C C 9 2  
B S A F E - S B 6 2  
7 S E L F - T M 5 1  
3AUTO-MA64  
6 F R E E - H E 6 2  
1 S M E D - H A 6 1  
7 K I R C - O E 9 1  
7 U M I T - S R  
5BLOM-GW6l  
I S A N T - A H 6 5  
7AERO-PS59  
8 S T I N - N E 5 7  
7 S L E C - R F 9 3  
1BOYC-WC61 
7NOBL-H 6 1  
? A I R  - T A 6 1  
B S T A P - J P 6 2  
1 L E V E - S O 6 1  
6 S N I V - G G 6 1  
9CLAR-C 9 1  
8CONS-U 92 
1DEHA-H 53  
7MORR-CW47 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A blank i n  
t h e  f i r s t  column deno te s  an e n t r y  l o c a t e d  i n  Sec t i on  1 0 .  



ENTRY CODE* 

L A P  BELT= E V A L U A T I O N  OF A I R  ASSOCIATES, INCORPORATED S I N G L E  I.IEN0-E 55 
THE ALR BAG SEAT FOR PASSENGER A IRCRAFT=  9 t.AMM-AC6 1 

SUPPORT/RESTRAINT= THE AgR FORCE S T U D I E S  SEAT DESIGN. BODY 7DEHP-Cab2 
WARDVS- REARWARD F A C I N G  A I R  TRANSPORT PASSENGER SEATS- A COH 7K IRC-OE91  
GN= CRASH PROTECTION OF A I R  TRANSPORT PASSENGERS BY  IMPROVED 7SITAP-JP61 

CRASH PROTECTION 1R A I R  TRANSPORTS= 1STAP-JP53  
OTHER CAUSES I N  SERIOUS AIRCRAFT ACCIDENTS= THE RARE OCCURRE 6CoRAS-I R 4 7  
EMERGENCY EPUIPMEBJT FOR AtRCRAFf CREWS. B IBL IOGRAPHY=  SAFETY 4t.AKE-GM6 1 
A L  IMPACT W I T H  STANDARO AERCRAFT HARNESS CONFIGURATION= FEAS ROTH-JD66 

RASH SURVIVAL=  AIRCRAFT PASSENGER SEAT D E S I G N  AND C 7FRYE-0158  
R E S T R A I N l M G  HARNESS FOR AIRCRAFT P I L O T S =  THE P R I N C I P L E S  OF P 1B IER-HR46  
FECT CN THE HUHAN BODY= AXRCRAFT SAFETY BELTS. T H E I R  I N J U R Y  60EHA-H 5 3  
FECT CN THE WUHAN BCDY- AERCRAFT SAFETY BELTS. T H E I R  IMJURY 61'0UR-B 53 

CELLULAR P L A S T I C S  I N  AIRCRAFT SEAT DESIGN= 7 L I P P - S  5 7  
H P A R A T I V E  E V A L U A T I C N  OF AIRCRAFT S E A T I N G  ACCOHHODATION= CO 7SlLEC-RF91 

DYhAWIC GALCULaT IOM ON AIRCRAFT SEATS= 7SlU I T - T A 6 1  
ABSORPTION SYSTEWS FOR AIRCRAFT SEATS= CONDUCT STUDY, D E S I G  L ANG-FC60 
A B S 8 R P l I C N  SYSTEHS FOR AERCRAFT SEATS= CONDUCT STUGY, D E S I G  7AXRQ-C 60 

ESIEMKNG FOR COMFORT I N  AIRCRAFT SEATS= D 7 L I P P - S  49 
D-REST I N S T A L L E D  BY A4C AIRCRAFT SERVICE  CHANGE NO. 1 5 7 C  FOR 7&ACA-GA60 

AND AGRICULTURE ALRCRAFX* IUEHA-H 53 
C I N G  SEATS I N  TRANSPORT ALRCRAFT* AFT  VS FORWARD F A  7 A I R  - T A 6 1  

D I T t P I h G  SEAT FOR 8 1 4 7  AXRGRAFT* CRASH OR 7 S M I T - L O 5 1  
E S I G N  C R I T E R I A  FOR ARNY AIRCRAFT* CREW SEAT D 7ROTH-YE63 
GER SEATS FOR TRANSPORT AIRCRAFT- CURRENT SAFETY C O N S I D E R A T I  7DlEHA-H 52 
SEATXNG XH F IGHTER TYPE AIRCRAFT* P R I N C I P L E S  OF 7PATT-D I  
I O N  I N  GENERAL A V I A T I O N  AIRCRAFT= RECOMMENDATIONS FOR SHOULD 8YOUN-JW66 - SABRE AMD S I L V E R  STAR AERCRAFTt SAFETY HARNESS 80EAN-OA60 

BAG SEAT FCR PASSENGER ALRCRAPT* THE A I R  9LAMH-AC61 
E L I R I N A R Y  REPORT- UH-1E AERCREY ARHERED SEAT. CRASH SURVIVA REED-JL65 

C R I T E R I A  FOR U.S. ARMY AIRCREWAN PROTECTIVE HEADGEAR= I H P A  H A L E - J L 9 2  
RY P O T E k T I A t  OF CURRENT AfRLIME SEATS DURING CRASH DECELERAT 6SIJEA-J366 
RED I N  FULL-SCALE L I G H T  AfRPLANE CRASHES= ACCELERATIONS AND f f %A-AM53 
T E  LOAD TEST, HDOEL 240 AfRPLAME* FUSELAGE - FLOOR STRUCTURE 1JENS-NA46 
MPACT PROTECTION B Y  THE AIRSTOP R E S T R A I N T  SYSTEM= I 9BLEC-C 6 5  
S I D E  CRASH LOADS B Y  THE AERSTOP RESTRAINTS  HUMAN TRANSPORTAT 9CLAR-6 9 1  
T PROTECTION W I T H  THE * AfRStOP' R E S T R A I N T  SYSTEM=IMPAC 9CLAR-C 92 
I L E S  W I T H  SEAT & E t T S  I N  &CLEW COUNTY, I N D I A N A =  AUTOMOB 8BREN-B 
E SEAT FOR ACCELERATION A t t f V I A T I O N =  D E S I G N  OF ROTATABL ?LAPP-AN49 
S OF T H E  HEAD AND TRUNK AULOYED BY SAFETY B E L T  RESTRAINT  DUR SWEA-JJ56 
SURVEY 6 F  SEAT B E L T  USE ARQIC NOTOR V E H I C L E  F L E E T  OPERATORS, SNAT I -SC60  
URTEM FUER KRAFTFAHRERf ANALYSE OER DYNAMIK VON S ICHERHEITSG W I L L - J H 6 4  
D SEAT*  CRASH S U R V I V A L  ANALYSES - P R E L I M I N A R Y  REPORTS UH-10  REED-JL65 
NG ABRUPT DECELERATION= ANALYSIS AND B IODYNAMICS  OF SELECTED NICN-G 64 
EGISLATURE. SUHHARW ANG ANALYSIS OF C A L I F E R N I A  HIGHWAY PATRO 8TOUR-0 9 1  
EGISLATURE. SUMRARY AN0 ANALYSIS OF C A L I F O R N I A  HIGHUAY PATRO 8TOUR-8 9 3  

IVENESS I N  A C F I D E k Y S s  ANALVSIS a F  L A P  SHOULDER B E L T  EFFECT $WAR-JE66 
RQCEOURES= ANAEYSIS O F  SEAT BELT  DYNAMIC TEST P IrtCHE-RA62 

RES OF MAN= AN ANALYSIS OF S I T T I N G  AREAS AND PRESSU 7SUEA-JJ62  
SEAT CONFORT= AN ANALYSIS OF SBHE FACTORS I N F L U E N C I N G  ?MACH-RA59 

S FOR ARMY AVLATQRSx AX ANALYSIS OF SOWE HUMAN FACTORS TO BE 5MCCO-FP58 
---- 

*The digit i n  t h e  f i r s t  colz~mn of  t h e  e n t r y  code  d e n o t e s  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A b l a n k  i n  
t h e  f i r s t  calumn d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



NGER-RESTRAINT SYSTEMS= 
NGER RESTRAINT SYSTEMS= 
NTS= CAR SEAT BELTS--A# 

HARNESS MATERIALS= 
GAS-FILLED BAGS= 

TO RAPID DECELERATION= 
PASSENGER SEATS= 

MOTOR VEHICLE SEAT BELT 
MOTOR VEHICLE SEAT BELT 

H ICLEJs  
MCiTCR VEHICLE SEAT BELT 
MOTOR VEHICLE SEAT BELT 
RESTRAINING DEVICES AND 
BELT 1BUCKLE) SLIPPAGE, 
CES? QUALITY ASSURANCE, 
CCEL&RATION LITERATURE* 
Y I N  HUNAN ENGINEERING= 

I N  ENGINEERING DES16Nz 
'CRUNCHY' TO HELP 

PHY OF APPLIED PHYSICAL 
PHYSICAL 

S I Z I N G  PROBLEMS CaA*A*= 
HEIGHT-WEIGHT MANIKNS= 

MERCIAL POTENTIALS= THE 
REOPHOTCGRAHMETRY AS AN 
I A  OF THE HUMAN BODY I N  

A RESTRAINT SYSTEM FUR 
ICULAR SEAT DESIGNS THE 
SUITABLE FOR AUTOHOBILE 
OM OF THE HUMAN 800Y AS 
NOTATED BIBLIOGRAPHY OF 
ION  TRIW ENGINEERING AS 

ENERGY ABSORPTION 
ASSENGER SEAT DESIGN AS 

TQRSC TO LARGE RAPIDLY 
E OF ACCELERATION AS I T  
COHFORTt DRIVING SEATS, 
S= A SAFETY ENGINEERING 
R OCCUPANTS - A 8 R I T I S H  
ORT OF FOAM CUSHIONING= 
ENTAL EVALUATIOk D F  TWO 

SCHOOL BUS RIDERS 
EJECTION SEAT DATA= THE 
ESS= BARGAIN SEAT BELTS 

DIAGONAL BELTS 
LE FLEET OPERATORS? WHO 

SAFETY BELTS 

IALVSIS OF THE DYNAMICS OF AUTOMOBI 
I;LLYSlS OF THE DYNAMICS OF AUTOHOTI 
IA1YSIS OF THE INJURIES SUSTAINED B 
IALYTtCAL EVALUATION OF RESTRAINING 
IALYTICAL STUDY OF SOFT LANDINGS ON 
IATONICAL TOLERANCE OF THE HUMAN PE 
l r r o n r  AND s r r r x s r l c s  AIO DESIGN OF 
ICHORAlE GEOMETRY AND STRENGTH REQU 
ICHORAOE GEOMETRY AND STRENGTH REQU 
ICHORA6E OF SEATS FOR AUTOMOTIVE VE 
ICHORACE- 
ICYORACC* 
ICMORAGES FOR AUTOMOTIVE VEHICLES= 
IOIOR INAOVERTENT RELEASE= SAFETY 
l O R E L I A 8 I L I T Y  ENGINEERING= SOURCES 
INEX TO SYNTHESIS OF IHPACT ACCELER 
INOTATEQ BIBLIOGRAPHY OF APPLIED PH 
INOTATEO BIBLIOGRAPHY ON HUMAN FACT 
ISWER SEAT BELT QUESTION= 
ITHROPOLOEY I N  HUMAN ENGINEERING= A 
ITHIOPOLBGI I N  THE A*A*F*=  
ITWROPOCIIGiTRIC OATA I N  RELATION TO E 
ITHROPOCIBTRtC OATA I N  THREE-DIWENSI 
I fMRO?I [J~f t l t lC  SURVEY* I T S  MILITARY 
iTHROP0)IETRIC TOOL= ST E 
IY POSITION= METHOD OF PREDICTING C 
'PLICATSON I N  ACCELERATION ENVIRONW 
'PLICATXON OF HUMAN ENGINEERING OAT 
'PLICATIONa DEVELOPMENT OF ENERGY A 
'PL IED INA RESTRAINING HARNESS FOR 
'PL IED PHYSICAL ANTHROPOLOGY I N  HUH 
'PL IEO TO AUTOWOTIVE SEATING= PROOU 
'PLIED TO SEAT DESIGN= 
'PL IED TO THE CONVAIR 880= P 
'PL IED UPUARD ACCELERATIONS BY THAT 
'PL IES TO CERTAIN JERKING TYPES OF 
'PRAISAL OF THE MECHANICAL BASIS OF 
'PROACH TO CHILD RESTRAINING DEVICE 
'PROACH TO SEAT DESIGN= THE PACKAGI 
'PROACH TO THE ASSESSWENT OF THE CO 
'PROACHES TO SEAT BELT PROMOTION= A 
'PROVE SEAT BELTS= 
'PROXIWATION OF THE RESPONSE OF THE 
1E A H I T *  CHEVRON DEALERS I N  EAST 
IE BEST I N  CAR ACCIDENTS= 
1E NATIONAL SAFETY COUNCIL MEMBERS= 
I€ NOT DANGEROUS= 
[E ORDINARY SEAT BELTS ENOUGH*= 
LE SEAT BELTS GOOD FOR TRUCKS*= 

ENTRY CODE* 
MCHE-RR65 
AVIA-C163 

6LIST-R063 
FINU-PE65 

9ESGA-JB60 
6FASO-A 50 
7UORR-CW47 

HOTO-VS62 
BNEW -RP62 
BGENE-SA66 
8SOCI-AE93 
8SOCI-AE95 
1CANA-GS66 
8HASB-AH55 
4PETE-GA93 
4CAMB-L 6 3  
4HANS-R 58 
4LAWR-HL46 
8CRUN-TH65 
4HANS-R 5 8  
5DAMC1-A 4 4  
5KING-BG51 
5UCCOJT63  
5HERT-HT59 
5HERT-HT58 
5SIED-RR62 
9VANP-RE64 
7RAOR-A056 
1SMIT-HD55 
18IER-HR46 
4HAMS-U 5 8  
76RAH-CH49 
7HAYT-R 59 
78ECK-LC59 
6HESS-JL56 
6RUFF-S 9 2  
7CLEA-DE54 
1ROSE-CW65 
7BABB-FW65 
7STON-PT65 
88LO)rl-GW61 
BSCHO-BR64 
6HESS-JL56 
2BARE-SB62 
8HERB-DC61 
5NATI-SC60 
8DEBO-EF52 
BSHAR-JE64 
BARE -SB62 

*The d i g i t  i n  t h e  f i r s t  column o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o n  i n  which  
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  b y  t h e  l e t t e r s  wh ich  f o l l o w .  A b l a n k  i n  
t h e  f i r s t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  10. 
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hCUSSI0Ne IMPACT 
XPERIENCE AND NCN-OWNER 
Z DER GURTBANDANORONUNG 
ABDCNINAL INJURIES FROM 
T BELTS STANDARC ON "64 

CECELERATIDN LOCKS 

T IOk=  NEW STEP TCWARC 
= 

HE0 BY ACT CF CCNGRESS= 
LATCHING CN, DEVANC FOR 
H EXPERTS SAY* 'YES.'= 

T RATINGS OF 52  HODELS= 
R I T I S H  CUMMY SNAP-TESTS 
= ThE DEVELCPHEMT CF AM 

PRESEhTING PROBLEMS FOR 
I N  THE UNITEC KINGCOM= 

APE= HUCAN TOLERANCE TC 
ES.= HUPAN TOLERANCE TI? 

SEAT BELTS I N  WISCCNSIN 
ANC CPINIOKS 0b 54,348 
ANC CPINIONS ON 54,348 

SEAT BELTS I N  WISCC&SIK 
E S S  I h  RURAL CALIFORNIA 
FFECTS CF SEAT f3ELTS ON 
STRUCTURES SUITABLE FOR 

FACIAL TRAUNA I &  
CREN= 

SEMGER SAFETY= 
EPIC= 

ATE= A STATEMENT Q F  THE 
ICES= CYNAHIC TESTS OF 

ON ANC CHARACTERISTICS= 
Y53S CF THE DYNAMICS OF 
L U A V l C N  Q F  THE LAP-TYPE 
R IPPRQPER PLACEMf&T OF 

ES= 
NJURY= THE 

SERGE ACIR= A REVIEk OF 
LT ING FRO# THE STANCARC 
T OF CRASHWCRTHINESS OF 

COHFCRT f =  
TECHNIQUE FCR DESIGN OF 

tTENUATION I N  PROTECTION AGAINST CO 
CTITUOESq A SURVEY OF AUTOHOTIVE SE 
$F KRAFTVERTEILUNG AND= EINFLUS 
JTO BELTS CITE@= 
JTO MODELS= SEA 
JTO SAFETY BELT= 
JTO SAFETY BELTS= 
JTO SAFETY* SHOULDER HARNESS PROMO 
570 SEAT BELT INOUSTRY DRIVING FAST 
JTO SEAT BELT STANDARDS SET, ESTABL 
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OM BY THE USE OF SAFETY BELTS I N  HOTOR CARS= INJURY REDUCTI 

EFFECTIVENESS OF SEAT BILTS  I N  PREVENTING WDTOR-VEHICLE I N  
EX YCRK= VALUE OF SEAT BELTS I N  SCHOOL BUSES DISCUSSED I N  N 

STUDY SEAT BBLTS I N  SCHOOL BUSES= 
IVENESS AND USE OF SEAT BBLTS I N  THE UNITED STATES= THE EFFE 
SURVEY= A STUDY OF SEAT BSLTS I N  WISCONSIN AUTONOBILE ACCIDE 

NTS= A STUDY OF SEAT BELTS I N  WISCONSIN AUTOUOBILE ACCIDE 
ION SALES SEEN FOR SEAT BELTS IN 19630 $ 9 ~  H I L L  
I - ATTACHXENT OF SEAT B&LTS INTHE HU-18 HELICOPTER, PART I 

N, OEMAND FCR AUTO SEAT I l B L f t  I S  RAPIDLY 6AINING MOMENTUN= t 
OF THE EFFECTS OF SEAT BBtTS ON AUTOWOBILE AND TRUCKORIVERS 

OTHER FEATURES& SEAT BELTS PASSE. INSURANCE FIRM STUDIES 
SEAT B%LTS STANDARD ON '64  AUTO MODELS= 

NTS= A REPORT O I  SAFETY BELTS TO THE CALIFORNIA LEGISLATURE- 

ENTRY CODE* 
3AUTO-HA64 
6COCK-WH63 

PATR-LM66 
PATR-LM66 
GIVE-GAB4 

0SEAT-BA67 
9ROSE-CW52 
8HI fC-FA47 
8EIFF-AL61 
8HAEU-RC63 
28ARG-SB62 
8HERB-OC61 
8DEBO-EF52 

HURZ-EM48 
8SEGA-M059 
6AB00- IF65  
8SHAR-JE64 
8GRIH-G 9 3  
8COX -EG66 
BHAES-A 6 2  
BNEFF-RJ61 

W I  LL-JH62 
8KEIL-E 6 2  
BODEL-B 57 
6ZIFF-D 6 5  
8DELA-AA63 
3SEVE-DH 
8ARE -5062  
8SE AT-BH58 
BBREN-B 
5GRIP-G 6 5  

CAMP-B J 9 2  
QPOPP-JR38 
8GUTT-JM65 
8MORE-JD62 
8HERB-DC6O 
6FRAZ-RG61 
8VALU-SB66 
BSTUD-SB65 
5WOLF-RA61 
8ASHA-V 6 2  
8AUTO-CI63 
26000-8 6 3  
7ROEG-HF60 
2DUBO-PC62 
8HASK-LT57 
$SEAT-BP61 
USEAT-BS63 
BTOUR-B 9 1  

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



ENTRY CODE* - 
NTS= A REPORT OF SAFETY 

SEAT 
SAFETY 

SAY. *YES.'s AUTO SEAT 
RVEY OF AUTCHOTIVE SEAT 
I N J U R Y  PRODUCED BY SEAT 

SEAT 
AND hCN-USERS CF SAFETY 
N BODY- A IRCRAFT SAFETY 
N BODY= AIRCRAFT SAFETY 

FACTORY-INSTALLED SEAT 
AFTER SEAT 

HOW SAFE ARE VCUR SEAT 
RETRACTORS DAMAGE SEAT 

CAR UCCUPANTSs EAR SEAT 
SEAT 

I C A L  RESISTANCE TQ SEAT 
AUTO SEAT 

OF 52 #CDELS= AUTO SEAT 
LOCKING AND RETRACTABLE 
DYNAHIC TESTING aF S E A T  
DYNAXXC T E S T I N G  OF SEAT 

AUTCHQBILE SAFETY 
AUTO SAFETY 

BACKGRWNC TO 
HOTOR VEHICLE  SEAT 

AUTOHATIC SEAT 
SCIENCE LOOKS AT SEAT 

STRESS AND SEAT 
OECELERATIQN CAR SAFETY 
MY SNAP-TESTS AUTO SEAT 
TORY CF AUTGMCTIVE SEAT 
SHOULCER AN& LAP SAFETY 
S DYNAMIC TESTS OF SEAF 
J U R I E S  PRCDUCED BY SEAT 
LDER ifARNESS ANE SAFETY 
M I C  T E S T I N G  OF CAR S E A T  
E R T I E S  SF E X I S T I N G  SEAF 

FOR CHEST-LEVEL SAFETY 
S FOR MCTCR V E H I C L E  LAP 
DYNAMIC T E S T I N G  OF SEAT 
BUS R IDERS APPRCVE SEAF 
SLATQRS CONSIDER SAFETY 
EFFECT IVENESS OF SAFETY 
FECT IVENESS OF CAR SEAF 
ON I N S T A L L A T I O N  OF SEAT 

OF THE CHILDREK'Q SEA1 
CIAGCNAL BELTS  ARE 

VERFEINERTE METHOOE ZUR 
ACCIDENTS= R E L A l I O N S H f P  
AET ZUR ENTHICKLUNG UNQ 

B e u s  TO THE CALIFORNIA LEGISLATURE. 
BELTS VERSUS SHOULDER HARNESS= 
BBCTS. BACK TO THE PRAUn 
8ELTS. GOVERNWENT SAFETY ENGINEERS 
BELTS. OWNER EXPERIENCE AND NON-OWN 
BhLTSo REPORT OF 2 CASES= 
BeLTSa SAFE OR HAZARDOUS.= 
BELTS. SAFETY B E L T  EFFECT IVENESS I N  
BELTS. T H E I R  I N J U R Y  EFFECT  ON THE H 
B8LTSa T H E I R  INJURY EFFECT ON THE H 
BELTS. STUDY CONDUCTED I N  WISCONSIN 
BBLTSaeraWHATe* 
BLESCTS.= 
B E L 7 4 . ~  DO 
BBlTS--IN ANALYSIS  OF THE I N J U R I E S  S 
81LT3--ONE YEAR LATER= 
BBLTS, A D I S C U S S I O N  AND EXPERIMENTAL 
BELTS, A PERSPECTIVE V I E W  
BELTSr A SWEDISH GOVERNMENT AGENCY U 
aeLTs*  THEIR USE AND TESTING IN THE 
BEL T S= 
BELTS* 
B e t  7 S= 
BBLT §= 
BISLTJi= 
BE L TS= 
0ELT S r  
BBL 'IS= 
BELTS= 
BELTS= e I o L o G I c A L  TOLERANCE IN 
BflLTSt B R I T I S H  BUM 
BILTS+ CHRaNOLOCICAL H I S  
BELTS* COMBINATION 
BELTS= CONSUMERS U N I O N t  
BEL'TS* C R I T I C A L  I N  
BELTS= DESIGN AN0 CONSTRUCTIOM OF A 
BELTS= DYNA 
& E l l $ =  PROP 
BELT$= RAPID-DECELERATION TESTS 
BELTS* SAE RECOMMENDS TEST  PROCEDURE 
BELTS= SAE SUBCOMHITTEE S T U D I E S  NEED 
BeLTS* SCHOOL 
BELTS= STATE L E G 1  
tl@LTS= THE 
BELTS= THE E F  
&BLTS= THE ROLE OF A P H Y S I C I A N ' S  I N F  
rmt tsuBccnnxTreE= UNCONFIRMED MINUTE 
8 1 3 7  I N  CAR ACCIDENTS= 
88STIHWWNC DES KOMFORTGRADES VON S I T  
BETMEEN IMPACT VARIABLES AND I N J U R I E  
BWRTEILU IG  UON KRAFTFAHRZEUGSI  TZEN 

81'OUR-B 9 3  
&FiULT-JL66 
8SlAFE-0862 
8AWTO-SB60 
8AlY ER-kH56 
6F ISH-P  93 
8FALE-ED58 
6T'OUR-B 60 
6DEHA-H 53 
6TOUR-B 53 
5SCOT-BY63 
8STAP-JP62  
8HOW -SA62  
8CGNS-U 94 
6 L I S T - R D 6 3  
8SCHR-DJ62 
58LOH-GW61 
8CONS-U 9 1  
BCONS-U 92 
8REDF-FA65 

F I NC-DM57 
SCCI -AE64  

BAUTIE-SB57 
8AUTO-SB62 
8BACK-TB59 
8CANA-SA63 
BRYAN-JJ6O 
8 S C I E - L A 6 3  
8STRE-AS58 
6ALDB-8  6 2  

B R I  T-DSb2 
1AMER-S864 
8GRI5-RW55 
BMICH- I  61 
&F ISH-P  92 

SWEA-JJ51 
B R I T - 5 1 6 3  

85AST-JC63  
H A W - J H 5 3  

BSOCI -AE91  
8SOCI -BE94  
8SCHO-BR64 
3STAT-LC56  
8 L I S T - R D 6 6  
8GRIH-G 92 
8BASS-LW65 
$SEAT-BC63 
BHERB-DC61 
7CCER-R 64 
6CIDRN-GA51 
7TlHIE-R 6 4  

*The d i g i t  i n  t h i r s t  column of the  en t ry  code denotes the  sec t ion  i n  which 
the  ent ry  is %oeated a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank in  
the  f i r s t  column denst:es an ent ry  located i n  Section 10.  



ENTRY CODE* 
TORS REFERENCE WORKS= A BiBL10GRAPWI AND OVERVIEW OF HUMAN F 

ENGINEERING= ANMlTATfD B t b L l O f W M Y  O f  APPLIED PHYSICAL ANT 
PASSENGER COXFORT. A BULTOGRIPNY OF COMPANY LITERATURES 

ASH INJURY PREVENTIONa= BIbL8OGRAPHV OF IHPACT ACCELERATION 
A BIBLIOGRASMY OF SEATING= 

ERING DESIGN= ANNOTATEO B ~ B d l 0 6 R A Q H Y  ON HUMAN FACTORS I N  ENG 
IMPACT= A CHRONOLOGICAL BIBLIOGRAPWY ON THE BIOLOGICAL EFFEC 
IONS TO A CHRONOLOGICAL BfBEX00Rll)HY ON THE BIOLOGICAL EFFEC 
IMPACT= A CHRONOLOGICAL BEBLfOGIUPHY ON THE BIOLOGICAL EFFEC 
MPACT LOADING* A REPORT BIBLtOBRAPHY 1953-SEPTEMBER 1 9 6 2 s  HU 

HUMAN ENGINEERING &IBLIOBRAPHY 1960-19615  
CRASH INJURY. A REPORT BLBLfQORdPHY= 

A HUMAN ENGINEERING BlBtIOGRAPHY= 
FETY HEASURES. A REPORT BfbLIOERAPHV* ACCIDENTS AND SA 
EN1 FOR AIRCRAFT CREWS. BIBLIOQRAPNY= SAFETY AND EMERGENCY E 

S= BIO-ENGINEERING OF PROTECTIVE SYSTER 
Y= BtllOYMAN%C RESPONSE OF THE HUMAN 8 0 0  

ION* BLDOYNAMPC STUDIES ON IMPACT PROTECT 
= BT00YMANlCS OF MAXIMAL DECELERATIONS 

ELERATION= ANALYSIS AND BEDDYNARfCS OF SELECTED ROCKET-SLED 
CAL BIBLIOGRAPHY ON THE BtOLOGICAt EFFECTS @F IHPACTo A CHRO 
CAL BIBLIOGRAPHY ON THE BIOLOGICAL EFFECTS OF IMPACT= A CHRO 
CAL BfBLfQGRAPHY ON THE B I O t O G l C A t  EFFECTS OF IHPACT= ADDIT I  

CAR SAFETY BELTSz 810L061CAL TOLERANCE I N  DECELERATION 
LE SEAT AND SUSPENSION= BIOMECHAW.PCAL RODEL OF WAN FOR STUDY 
ERS AT THE SYMPOSIUM ON BEOHECUAWTCJ OF BODY RESTRAINT AN0 H 

CAR CUSHIONS BY BHC= 
BELT= 6ATEWAY CHEMICALS BOCMES DOWN PEAK RESULTS WITH NEW S 
RESISTANCE QF THE HUMAN BODY AND TISSUES. INFLUENCE ON THE 
PROTECTION OF THE HUMAN BODY AS APPLIED IRA  RESTRAINING HARN 
ATICN OF EJECTIaNu SOME B0DY OISPLACEHENTS AND HEDICAL EFFEC 
C BEHAVIOR OF THE HUNAN BgDY DURING CRASH DEtE&ERATION= RINE 
C BEHAVIOR OF THE HUMAN BODY DURING DECELERATION= KINEWATl 
OF INERTIA OF THE HUMAN BOOY I N  ANY POSITION= METHOD OF PREO 
NT SUPPORT OF THE HUMAN &ODY I N  MOVING VEHICLES AND RECENT 0 
SIUH ON BIOMECHAHIGS OF BaOY RESTRAINT AND HEAD PROTECTION= 

SYSTEM OF PRE-EJECTION BODY RESTRAINTS AN EXPERIUENTAL 
B00V SEATING DIRENSIONS SAE= 

ICULAR EQUIPMENT= HUMAN %ODY S IZE  AND CAPABIL IT IES I N  THE DE 
6#= HUHAN BOOY SIZE  AND PASSENGER VEHICLE DESI  

STUDIES SEAT DESIGN. BODY SUPPQRT/RESTRAINT=THE A IR  FORCE 
ES OF UNPROTECTED HUMAN BUOY TO VARIOUS MECHANICAL FORCES*= 
THE A B I L I T Y  OF THEHUMAN 8 0 0 V  TO WITHSTAND HIGH IHPACT FORCES 

CAN THE HUHAN B88Y TOLERAT8 VIOLENT CRASHESat 
KINEHATICS OF THE WUMRN lWOV UNDER CRASH CONDITIONS= 
PROTECTION OF THE HUMAN BODY* 
I C A L  HODEL OF THE HUMAN BODY= A UATHEMAT 
URY EFFECT ON THE HUMAN Bt4DYr AIRCRAFT SAFETY BELTS* THEIR 
URY EFFECT 6N THE HUMAN BODY* AIRCRAFT SAFETY BELTS. THEIR 

4RONC-PG63 
4HANS-R 5 8  
4LIPP-S 9 1  
4CAWB-L 6 3  
4LIPP-S 9 2  
4LAXR-ML46 
4CLAR-CC91 
4CLAR-CC92 
4CLAR-CC93 
4DEFE-DC62 
4RONC-PG62 
4ASTI- 6 2  
4ncca-I ~ 5 6  
4SILU-MB62 
4LAICE-GH61 
1GELL-CF60 
6VON6-HE64 
1ALDM-B 6 2  
6STAP- JP93 

NICH-6 6 4  
4CLAR-CC91 
4CLAR-CC93 
4CLAR-CC92 
6ALDM-B 6 2  
7UISN-A 64 
1HEND-E 6 1  
78RIT-MC6S 
2GATE-C866 
6ZIFF-D 6 5  
1BIER-HR46 
1CLAR-CC61 

DYE -ERSO 
SWEA-JJ62 

5SIED-RR62 
7MCCO-CE47 
1HEND-E 6 1  
1F ITZ -3662  
7G000-GE22 
SMCFA-RA53 
SMCFA-RA6O 
7DEMP-CA62 
6GOLD-DE46 

HURZ-EM48 
6DEHA-H 4 8  

DYE -ER56 
1BIER-HR47 
SHANA-EP64 
SOERA-H 5 3  
6TOUR-8 5 3  

*The digit in the first column of the entry code denotes the section in which 
the entry is located alphabetically by the letters which follow. A blank in 
the first column denotes an entry located in Section 10. 



ENTRY CODE* - 
C RESPONSE OF THE HUMAN BODY= 8IODYNAHI  
RFACE AREA OF THE HUXAN BBOY= CONTOUR HAPS, CENTER OF GRAVIT 
ES EXERTED ON THE HUMAN EQOVP DEVICES FOR MEASURING CGNTACT- 
I T Y  OF THE L I V I N G  HUMAN WOVx MOMENTS OF I N E R T I A  AND CENTERS 
EAT OF THE DOUGLAS BT2D BOnlERa A HETXQD FOR THE ASSESSHENT 
F THE LGADS REQUIRED TC BREAK COWHERCXAL A V I A T I O N  SAFETY BEL  

A B R I E F  REPOR? ON CAR COLLISIONS= 
HE USE CF SEAT BELTS I N  BRITAXNa+ T 
G OF CAR CCCUPANTS - A B R I T I S H  APPROACH TO SEAT DESIGN= THE 

ELTS= BRITXSH DUMMY SNAP-TESTS AUTO SEAT e 
Y BELT EFFECTIVENESS I N  BROAD-SIDE COLLISIONS= SAFET 
USHIONIXGs IACVERTIS ING BROCHUREjf THE ART OF C 

REEL-C-XATIC 'SAM BROWNEB SAFETY RESTRAINT SYSTEM= 
T I S  SEAT CF THE DaUGLAS B f 2 D  BtM8ER= A METHOD FOR THE ASSESS 

ROTARY W C K L E  LAP 0ELT ASSEWBLY= 
RELEASE= SAFETY BELT ( BUCKLE) SLIPPAGE, AND/OR INADVERTENT 

ELICOPTER= CRASH INJURY BULLETIN, MODIFICATIONS TO THE PASS 
OOP SEATS= CRASH INJURY W L L E T I W a  PART I - ATTACHMENT OF SE 

S C H O O L  BUS RICERS APPROVE SEAT BELTS= 
OF SEAT BELTS 1k SCHOOL BUSES CISCUSSED I N  NEW YORK= VALUE 

SEAT BELTS FOR &USES*= 
SEAT BELTS FUR SCHDQL BUSESes 
SEAT EELTS ANE SCHOOL BUSES= 

OR AUTOMOBILES, TRUCKS8 BUSES= FEDERAL SAFETY SPECIF ICATIONS 
DY SEAT BELTS I N  SCHOOL BUSES= STU 
KERS= GROWING SEAT BELT BOSINESS I S  PRESENTING PROBLEM FOR 
AL A GREAT PULLER-I# OF BUSINESS= BARGAIN SEAT BELTS ARE A H 
ED IMPACT SLED TESTS Oh! BUSSES I N I N T E R C I T Y  SERVICE= BARRIER 
OTICN GETS E a C a  RESULTS But RAISES QUESTIONS= SEAT BELT PROM 

HUMAN- S I Z I N G  PROBLEMS C.A.Ae= ANTHROPOMETRIC DATA I N  RELAT 
MFORT EUALUATIOM OF THE C-11% P I L O T  SEAT IAEROTHERWI= CO 
MFORT EWALUATIQK OF THE C-124 CREW SEAT= CO 
HFORT EVALUAKIOk OF THE C1124A P I L O T  SEAT IWEBERl= CO 
MFORT EVALUATION ClF THE C*9?AIKCg?E P I L O T  SEAT tWEBER)= CfJ 

BARS, SAFETY BELTS AND CABS" CODE H 3 3  FAR!! TRACTOR, CODE H 3  
NSE GF THE SE4TEQ HUMAk CUDAVER TQ ACCELERATION AND= RESPO 

DVMAHXC CALCULATION ON AIRCRAFT SEATS= 
EFFECTIVENESS I N  RURAL C A t I f O R N I A  AUTONOBILE ACCIDENTS= SAF 

SUMMARY AND ANALYSTS OF CALIFORNIA HIGHWAY PATROL REPORTS AN 
SUMMARY AND ANALYSTS ClF CLLLIFBRMIA HIGHWAY PATROL REPORTS AN 

ON SbFETY BELTS PB THE CALIFORNIA LEGISLATURE. SUMHARY AND 
OF SAFETY BELTS TO THE CALIFORNIA LEGISLATURE. SUHHARY AND 
EFFECTIVENESS I M  RURAL CALlFORNIA= A COMPARISON OF I N J U R I E S  

REAR-FACING SEATS CALLED SAFEST TYPE FOR CHILDREN= 
SEATING CAN CaNTRIEUTE TO SAFETY= 

CRASH-SAFE DESIGN CAN MAKE MANY ACCIDENTS SURVIVABLE= 
CRASH STUDY CAM REDUCE CHANGES OF INJURY= 

CRASHES*= CAN THE HUMAN BODY TOLERATE VIOLENT 
NT= HUMAN BCDY S f X E  ANC C A P A B I L I T I E S  I N  THE DESIGN AND OPERA 
REPORT RESTRAINT gYSTER CAPSULE ESCAPE SYSTEM* DEVELOPMENT T 
ESS FOR THE 0 -58  ESCAPE CAPSULE= THE DEVELQPMENT OF AN AUTO- 

6VONC-HE64 
5 k l E I b A P 3 8  
6AtESW-J861 
5SiANT-WR63 
7)-IENR-JP45 

klURZ-EH48 
TAKA-J 6 5  

5G;RIH-G 65 
7ElAB8-FW65 

EiRIT-DS62 
8HIONT-H 6 4  
7UN I T-SR 
8P'ACI-SC92 
7tilENR-JP45 
8PACI-SC94 
BHIASB-AH55 
8RmOBf-SH62 
?R,OEG-HFSQ 
8SlCHO-BR64 
BUALU-SB66 
8COX -EGb6 
8DELA-AA63 
8HIAEU-RC63 
8tAMP-HE62 
%STUD-SB65 
LHCDO-D 6 2  
28ARG-3862 
ILABE-DJb5  
8BARN-0 6 2  
5KING-BG5l  
7SLEC-RF93 
7FORR-J 5 9  
7SLEC-RF94 
7SLEC-RF92 

GIVE-GA64 
7HOOG-VR63 
7SMIT-TA61 
8TOUR-8 9 2  
8TOUR-B 9 1  
8TCUR-0 93 
8TOUR-5 9 1  
8KOUR-8 93 
6TOUR-8 6 0  
7REAR-FS66 
7SENA-WH66 
lHASB-AH60 
6DEHA-H 52 
6DEHA-H 48 
5MCFA-RA53 
1HaLC-GA61 
9HOLC-GA60 

*The d i g i t  i n  tEi?T'Irst co:lun~n of the  en t ry  code denotes the  s e c t i o n  i n  which 
the  e n t r y  is  lac;~.tecl. a l p h a b e t i c a l l y  by  the  l e t t e r s  which follow. A b l a n k  i n  
the  f i r s t  column deno'tes a n  e n t r y  located i n  Section L O .  



ENTRY CODE* 
Pa PHOTO AND C 

AT BELTS I N  CONVERTIBLE C 
GONAL BELTS ARE 8EST I N  C 

A BRIEF REPORT ON C 
S IXTH CONFERENCE- STAPP C 

THE I T H  STAPP G 
DINGS OF THE l O T H  STAPP C 
AR RUBBER FOR PAStENGER C 

C 
EBY BELT THAT REACTS TQ C 

HARNESS ON MOVEMENT O f  C 
ESIGNo THE PACKAGING OF C 

HARNESS ON ROVEMNT OF C 
E INJURIES SUSTAINEb BY C 

RODERN PASSENGER C 
LERANCE I N  OECELERATION C 
RY DEVICE FOR PASSENGER C 
RDTECTICN FCR PASSENGER C 
AINEO BY CAR OCCUPANTS= C 

DYNAMIC TESTING OF C 
THE EFFECTIVENESS OF C 
A STUDY OF PASSEMGER C 

TWO C 
N FUR CGLLISION PROJECT C 

SAFETY DEVICE FOR YOUR C 
-AIRPLANE AND PASSENGER C 
AN BEINGS AND THE ROTOR C 

ESISTANCEo C 
SEAT TQ MAKE C 

= SAFETY BELTS I N  MOTgR C 
SAFETY C 

SAFETY FOR TOMORROW'S C 
SAFETY HARNESSES FOR C 

TALLATIONS I N  PASGEBGER C 
F SAFETY BELTS I N  ROTOR C 
BELT FASTENERS FOR 1 9 6 2  C 
ONS FOR 1963 STUDEBAKER C 
L I F I C A T I O N  QF THRUSTER* C 

GINGr C 
C 

EAT BELTS. REPORT GF 2 C 
SAFETY BELTS C 

OH SAFETYBELTS OR OTHER C 
L'ASPECT #ED1041 DES C 

€SIGN= C 
SHIBNING= PROPERTIES OF C 
N= BETHQD OF PREDICTING C 
MAN BODY= CONTOUR MAPS, C 

MOBENTS OF INERTIA AND C 

iCTION REtEASE OF HV HARNESS MOCK-U 
in ACCIDENTS AClR= SE 
ill ACCIDENTS* D I A  
m c o l t  1s IONS= 
LI CRASH AN0 F I E L D  OEMDNSTRATION PR 
IR CRASH CONFERENCE. PROCEEDINGS= 
IR CRASH CONFERENCE- PROCEE 
[R CUSHIONlNG= PROPERTlES OF CELLUL 
LR CUSHIONS BV BUC= 
IR Mal lONS= SAF 
iR OCCUPANT I N  A HEAD-ON E O t l I S I O N  
iR OCCUPANTS - A BR IT ISH  APPROACH T 
rR OCCUPANTS I N  A HEADON COLLISION= 
IR OCCUPANTS= CAR SEAT BELTS--AN AN 
rR RIDE CHARACTERISTICS= 
IR SAFETY BELTS= BIOLOGICAL TO 
iR SAFETY STUOlES= A NEW LABISRATO 
IR SEAT BACKS= STANDARD ON OCCUPANT 
IR SEAT BELTS--Ah ANALYSIS OF THE I 
IR SEAT BELTS= 
IR SEAT BELTSm 
iR SEATINGS 
iR S f  ATS FOR BABIES= 
I@** PACKAGING THE PASSENGER, DESIG 
iR= 
iR= ACCIDENT SURVIVAL- 
IR= HUM 
IRCO RESTRAINT CONCEPTS FOR CRASH R 
rRS SAFER= 
111s. AN ASSESSMENT OF THEIR EFFECT 
,I 6- 
IR Sm 
LR Sm 
1R5r  A PROPOSAL FOR AN I N I T I A L  FED€ 
iRS* INJURY REC)UCTION BY THE USE 0 
IRS* SEAT 
IRS* S P E C I F I C A I I  
rRTRfBCE ACTUATEOr 1 3 0 3  DEVELOPHENT 
BE PQR RUBBER-DIAPHRAGM SEAT SPRIN 
BE FQR SUSPENSXaN SEATING= 
BES* INJURY PROOUCEO BY S 
ITCH ON* 
,USES I N  SERIOUS AIRCRAFT ACCIDENTS 
i1NTURES DE SECUR ITE*  
;LLULAR PLASTlCS I N  AIRCRAFT SEAT 0 
[LLUCAR RUBBER FOR PASSENGER CAR CU 
iNTER OF GRAVITY AND MASS NONENT OF 
IWTPR OF GRAVITY, MOMENT OF INERTIA 
:NT%RS OF GRAVITY OF THE L I V I N G  HUM 

8HASB-AH56 
CAMP-B J 9 2  

$HERB-DC6l 
TAKA-J 6 5  

1Sl'AP-CC63 
1STAP-CC6S 
ISTAP-CC66 
7ELDE-HE35 
78RIT-MC65 
8SAFE-BT63 
8GRIM-G 9 1  
7BAB8-FW65 
1GRI)I-G 63 
6LIST-R063 
SSCHI-R 4 1  
6ALDH-8 62 
ICICH-WG63 
7AUTO-MA92 
6LIST-RD63 

BR IT -S I63  
%GRIN-G 92 
7LANG-EM48 
7TWO -CS66 
1CRAN-FJ6Z 
1JEYE-RJ62 
1OEHA-H 91 
5BREE-C 38 
1AVER-JP65 
7CARR-R 6 6  
8RORE-JD62 
1GRIM-G 6 6  
1SAFE-FT58 
BSTOC-HC61 
8AUTO-MA66 
8HERB-DC60 
&SEAT-BFb2 
8STUD-C 6 3  
9KENT-SJ61 
7CASE-FR66 
?CASE-FS66 
6FISH-P 9 3  
8SEGA-MD59 
6CRAS-IR47 
6# fAR-J064  
7LIPP-s 57 
7ELDE-HE35 
5SIED-RR62 
5YEfN-AP38 
SSANT-WR63 

*The d i g i t  i n  the  f i r s t  column of the  en t ry  code denotes the  sec t ion  i n  which 
the  en t ry  is  located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an ent ry  located i n  Section 10. 



CELERAT IONS DURING NAVY C t t l T R I W C e  S I H U L A T I O N  OF EJECT ION=  S 
R A T I O N  AS I T  h P P L L E S  TO C I R f A I N  J E R K I N 6  TYPES OF ACCELERATIO 
ON RESISTANCE I N  HEN T U  CQRTAIN J E R K I N G  TYPES OF ACCELERATIO 
R E S T R A I N T  SYSTEW STUDY, W 4 7  VERTOL CWINOOK. CRASH I N J U R Y  E 
E S T R A I N T  SYSTEMS STUDY, C&47 VERTOL CHINOOKS CRASH I N J U R Y  E 
T R A I N T  SYSTEMS STUDY, C H L 4 t  VERTOL CHIYOOK=PERSONNEL RES 
ASH SAFETY FEATURES FOR C t b 4 7 A  HELICOPTER= ARMOR PROTECTION 

H 0 0 7 0 W S  CHAIR= 
B Y  A 4 E  AIRCRAFT S E R V I C E  CHANGE NO. 1 5 7 C  FOR ACCEPTABLE HEAD 

CRASH STUDY CAN REDUCE CHANGES OF INJURY=  
ENGER-IMPACT ABSORPTIOW CHAMCT%RISTICS DEVELOPRENTAL TEST M 

RESTRAIHLNC CHAMCTERISTtCS OF HARNESSES= 
MATERIAL=  STRESS-STRAIN C H A M C f E I I S T l C S  OF WATERIALS AT H I G H  
ESIGN,  CONSTRUCTlON AND C M A W C f E R I S T l C S ~  AUTOMOBILE PASSEN6E 
T H  W I T H  E L A S T I C  STRETCH CHAWCfERISTICS-  DEVELOPWENT OF COTT 
UREHENT QF SEAT CUSHION CHAWCTERISf ICS= WEAS 
OERN PASSENGER CAR RIDE CHARACT~RIS~ICS= na 

NEW SEAT BELT=  GATEYAY CHEMICALS BOCKLES DOWN PEAK RESULTS 
ELTEO, AN@ LAP  CJAGONAL CHEST BELTED V E H I C L E  OCCUPANTS= I M P A  
-DECELERATICN PESTS FOR CHEST-LEVEL SAFETY BELTS- R A P I D  
SEAT BELTS  ARE A H I T ,  CHEVRON DEALERS I N  EAST F I N D  PROHOTI 
ENGINEERING APPROACH TC CHILD R E S T R A I N I N G  DEVICES=  A SAFETY 
ACC lCENT  PROTECTION FUR CHlLOREN I N  A V E H I C l E =  
R E S T R A I k I N G  D E V I C E S  FOR CHILDREN- 

A PROTECTIVE SEAT FOR CHILOREN* 
S FQR HNFANTS AND S F A L L  CHILDREN- A REPORT ON CONSIDERATIONS 
L E  CRASH PRCTECPXON FOR CHILDREN* AUTOWOBI 
TESTS OF RESTRAINTS  FOR CHtLOREN= OYNAP41C 

CALLED SAFEST TYPE FOR CHILDREY* REAR-FACING SEATS 
EAT  B E L T  PAOTEC'FIOM FOR CHILOREN= S 

PROTECTIVE DEVICES FOR CHILOREN= SAFETY HARNESS AN0 OTHER 
PRCTECTXVE D E V I C E S  FOR CHILOREN= SAFETY HARNESS AND OTHER 

CHItDREN*S PROTECTIVE O E V I C E S s  
T E S  OF A WEETfNG DF THE CHiLBREN*S SEAT BELTSUBCOMMITTEE= UN 
TEH STUDY* CH-47 V E R t O L  C H I I O f J I e  CRASH I N J U R Y  EVALUATION, SU 
ERS STUDY*  CH-47 VERBQL CHINOOK* CRASH I N J U R Y  EVALUAT ION*  SU 
H S  STUDY. CH-47 VERTUL CHINOOKr PERSONNEL RESTRAINT  SYSTE 
A L  EFFECTS QF IWPACTa A CHRONOLOGICAL B I B L I O G R A P H Y  ON THE B I  

IMPACT= A D D I T I O N S  10 A CMRONOLQGICAL B I B L I Q G R A P H Y  ON THE B 1  
A L  EFFECTS OF t H P A C T x  A CHROIYObOGlCAt B I B L I O G R A P H Y  ON THE 81 

SEAT BELTS=  GHRONOtOGfCAL HISTQRY OF AUTOMOTIVE 
CHRYSLER PRESS INFORMATION SERVICE= 

R SAE JOURNAL= CHRYSLER R I D I N G  Q U A L I T Y  ACCELEROWETE 
N J U R I E S  FRON AUTO BELTS  CIT&O= ABDOMINAL I 
TTON ANC NYLON* K N I T T E O  tC07H W I T H  E L A S T I C  STRETCH CHARACTER 
Y NEW YORK STATE YIEI-DS ekuEs- wan HILL URIVERS REACT TO FAC 

COACHES- 
SAFETY BELTS  AWD CABS= CBDE H 3 3  FARN TRACTOR* CODE H 3 4  FRON 
COOL H 3 3  FARH TRRCTCfRp CQOE H34 FRONT END LOADERS AND H 2 4  T 

EVALUATION a F  CBL~RPSIBLE TYPE DITCHING SEAT= 
E R C I T Y  SERVICE= BARRIER COLLIBION AND RELATED IMPACT SLED TE 

ENTRY CODE* - 
1CLAR-CC61 
6RUFF-S 92 
6RUFF-S 93 

PAYN-PR64 
I A V I A - S E 9 2  
XHALE-JL64 
7THOt l -DF64 
?HOOT-C 46 
7BACh-GA60 
6DEHA-H 52 
7 S I F U - S S 5 8  
8TOUR-8 94 

TAPL-BD60 
7BELG-WJ63 
1BROC-HE64 
7BROW-RW39 
SSICHI-R 41  
ZGATE-CB66 

PhTR-LH66 
MATH-JH53 

2BARG-$862 
IROSE-CH65 
1VESX-K 64 
1APPQ-FA 
7AiLDN-8 66 
BNEFF-RJ61 
1DVE -ER62 

AIPPO-FA66 
7RIEAR-FS66 
8SEAT-8P63  
1SAFE-HA66 
BStAFE-HA66 
IALDW-IS 63 
8SEAT-0C63 

PAYN-PR64  
1 h V I A - S E 9 2  
1 H A L E - d l 6 4  
4CLAR-CC91 
4CILAR-CC92 
4CILAR-CC93 
1AlqER-SB64 
8ClrlRY-P 16 1 
5TIEA -CA33  
6ABDO- IF45  
18ROC-HE64 
5SCOT-BY63 
7A13AM-A J 4 K  

G 1 VE-GA64 
G I  VE-GA64 

7HEND-E 54 
1LABE-OJbS 

*The d i g i t  i n  the  f : i r s t  column of the  en t ry  code denotes the  sec t ion  i n  which 
the  en t ry  is located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an en t ry  located in  Section 10.  



R OCCUPANT I N  A HEAD-ON CPLLI$IOW X R B r  EFFECT O F  SEAT HARNES 
A I N I N G  SYSTEMS= BARRIBR ~ t L I B I O N  I N V E S T I G A T I O N  OF HARNESS R 
E PASSENGER, D E S I G H  FOR COLl ISIOlY PROJECT CAR.= PACKAGING T H  

CTS SAE JOURNAL= COLLISXOl  S T U D I E S  REVEAL GRUESOHE F A  
R OCCUPANTS I N  A HEADON C O L k l t I O l W  EFFECT OF SEAT HARNESS ON 

AUTONOBILE SIDE- IMPACT COLLIBIO(lSe S E R I E S  113 
A B R I E F  REPORT ON CAR COLLXSIOWB= 

A L  TRAUMA I N  AUTOWOBILE COLl lSIOWS= F A C I  
CT IVENESS I N  BROAD-SIOE COCLXSIQNS= SAFETY BELT  EFFE 

BELTS=  CONBINATION SHOULDER AND L A P  SAFETY 
E A T  CUSHIONS ANO R I O I N G  CQNFOR? 7= AUTOMOBILE S 

R I D I N G  CONFORT AND CUSHIONS SAE= 
S= PASSENGER SAFETY AND COHFORT C R I T E R I A  STUDY I N  DYNAMIC EN 

T SEAT (AEROTHERMf= CQHFORT EVALUAT ION OF THE 6-118 P I L O  
SEAT= conPonT EVALUATION OF THE C-124  CREW 

GT SEAT tWEBERI=  COMFORT EVALUATZON QF THE C-124A P I L  
E P I L C T  SEAT IWEBER)= CONFORT EVALUAT ION OF THE C-97A /KC97  

PE F IGHTER SEAT= C@NFOIT EVALURTION OF THE HAMMOCK-TY 
G DEVICE& SEAT CQNFORT IMPROVED BY S P E C I A L  MEASURIN 

D E S I G N I N G  FOR CONFORT I N  AIRCRAFT SEATS= 
CONFORT INDEX= 

O THE ASSESSHENT O F  TME CQNPORT OF FOAH CUSHIONING= APPROACH 
E R I A  ARE SET FOR R I E I N G  CONFORT RESEARCH SAE= C R I T  
E R I A  ARE SET FOR R I C I N G  CONPORT SAE JOURNAL= C R I T  

THE ASSESSHENT QF SEAT COMFORT Y I T H  A D E S C R I P T I O N  OF SORE R 
LITERATURE= PASSENGER CBMFORI. A B IBL IOGRAPHY OF COMPANY 

B L E S  INFLUENCING DRIVER CONFORT*+ PHYSICAL  V A R I A  
E 9 b  R I D E  COUPORTI SAFETY*  SUSPENSION R E Q U I S I T  

SAFETY WITH  CQUFORT= 
R I D I N G  COMFORT* 

FOAH RUBBER AND S E A T I N G  CBUPORT* 
SEAT CONFORT* 

WEASUREHENT OF SEAT CONFORT@ 
ACTGRS INFLUENCING SEAT CONPORT- AN ANALYSIS  OF SOME F 
H I C L E  SEATS FOR GREATER CgHFORT* D E S I G N I N G  VE 
THE MECHANICAL B A S I S  OF CONFORT* D R I V I N G  SEATS* APPRAISAL  OF 

I N  THE CONSTRUCTION UF CONFORfAILh SEATS= THE W A I N  P R I N C I P L  
ARE YOU S I T T I N G  CQMFOR?ABLV.= 

INTERSTATE AND EQREIGN CONNERCE OF THE HOUSE OF REPRESENTAT 
BEFORE THE COWMfTTEE O F  COMUERCE~ U N I T E D  STATES SENATE= A ST 
LOADS REQUIREB TO BREAK CONNERCIAC A V I A T I O N  SAFETY BELTS  AS 
RVEY. I T S  M I L I T A R Y  AND CONRERCIAL POTENTIALS= THE ANTHROPOH 

A S S O C I A T I O N  BEFORE THE CQUftITT%E OF COMMERCE* U N I T E D  STATES 
THE SUBCOHMITTEE OF THE CQNNlTTe% ON INTERSTATE AND FOREIGN 
ORT. A BIBLIOGRAPHY OF CouPfiaiV LITERATURE+ PASSENGER COMF 

E A T I N G  ACCOHRCDATION= CQNP&llVfYB EVALUAT ION OF A IRCRAFT  S 
ER HARNESS WEBBING. A CONPARISON OF DACRON, NYLON* AND COT 

IN RURAL CALIFORNIA= A CanPARIsoN OF INJURIES TO USERS AND 
PORT PASSENGER SEATS= A COURARISON OF THE ADVANTAGES AND D I S  

ENTRY CODE* 
BGRIM-G 91 
1FRED-RH65 
ICRAN-FJ62  
6SEVE-DM60 
16RIM-G 63 
1SEVE-DM62 

TAKA-J 6 5  
6NAHU-AM65 
8HONT-H 64 
8GRIS-RW55 
7TEA  -CA38 
?LAY -ME40 
1SCHH-RV61 
7SLEC-RF93 
7FORR-J 5 9  
7SLEC-RF94 
7SLEC-RF92 
7 P A T T - 0 1 4 5  
7SEAT-C163 
7LI  PP-S 49 
5COMF-I 33 
7STON-PT65 
5BROW-RW35 
1BROW-RW35 
7HENR-JP45 
4 L I P P - S  9 1  
5WCFA-RA55 
1CHUR-HE54 
1LAVQ-LJ56  
SLAY -WE41 
7HOEH-UH47 
7 R A N k F E 4 6  
7 T X I E - R H 6 3  
7WACH-RA59 
7KEEG-J J64 
7CLEA-OE54 
TAKER- 5 1  
1 C H I S - J  65 
3SEVE-Dl4 
3BUGA-JS66 

WURZ-EM48 
SHERT-HT59 
3BUGA- J S 6 6  
3SEWE-DM 
4 L I P P - S  9 1  
7SLEC-RF91 
8DARR-J 5 3  
6TOUR-B 60 
7K IRC-OE91  

*The d i g i t  i n  t h e  f i r s t  column o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o n  i n  wh ich  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which  f o l l o w .  A b l a n k  i n  
t h e  f i r s t  column d e n o t e s  an  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



ENTRY CODE* - 
T OF AN E L A S T I C  R80 AND COHPARISON WITH E J E C T I O N  SEAT DATA= 6HESS-JL56 
NT AM0 WEAD PAOTEETIONY COWCEMDIUW OF ABSTRACTS OF PAPERS AT 1HEND-E 61  
PROPERTIES CF RUBBER I N  COWPRESSIOM SAEs  ENGINEERING 5BRON-RW40 
EXPERIMENTAL TRCOP SEAT CONCEPT3 CRASHHQRTWINESS EVALUAT ION 7WEIN-LH65 

CARGQ RESTRAINT CONCEPTS FBR CRASH RESISTANCE-  I A V E R - J P 6 5  
NT SYSTEHS STUDY$ B A S I C  CONCEPTS= PERSONNEL RESTRAI  1 F L I G - S F 6 2  
NT SYSTEMS STUDY* B A S I C  CONCEPTS= PERSONNEL RESTRAI  1 H A L E - J L 6 2  
WHICH OCCUR I N  F L Y I N G =  CQNCERHfN6 HUMAN TBLERANCE OF ACCELE 6RUFF-S 92 

ES I N  G L I D E R  ACCIDENTS= CQNCERNHNC THE O R I G I N  OF SEVERE INTE 6RUFF-S 91 
N I k  PRCTECTION AGAINST COWCUSSION* IRPACT  ATTENUATIO 6SNIV-GG61 

RESTRAINT  SYSTEH UNDER COWOlfIOWS OF ACCELERATION= E V A L U A T I  1Hf L L - J H 5 9  
F T E X T I L E S  UNDER I M P A C T  CBMDffSONSn ANC OTHER ABSTRACTS= BEH blORG-H 5 5  

HUMAN 8QEY UMDER CRASE CQNPlTEDW$= K I N E M A T I C S  OF THE DYE -ER56 
G UNEER VARIOUS WEATHER taNDIfPONS= STUDY OF S E A T I N  7COOK-E 48 
EMS FOR AIRCRAFT SEATS= CONDUCT STUDY* DES IGN AND FURNISH PR LANG-FC60 
EMS FCR AIRCRAFT SEATS- COWDUCT STUOYI E E S I G N t  DEVELOP AND F 7AERO-C 60 
ALLEG SEAT B E L T S *  STUDY CONOUCTgO ZN H t S C O N S I N  B Y  NEW YORK S 5SCOT-BY63 
THE 7TW STAPP C B R  CRASH CONPEREIGE. PRCCEEOINGSt  ISTAP-CC65 
HE 1 0 T H  STAPP CAR CRASH COWFfRENCEr PHOCEEQlNGS OF T ISTAP-CC66  
F THE CCWERMQRSB SAFETY CONFERENCE= REHARKS TO HEETING Q 2ArCKE-PC58 
ROCEEDIRGS OF THE S I X T P  CQNFERElGf* STAPP CAR CRASH AND F I E L  1S lAP-CC63  
ANDARD lIRCRAFT WARHFSS CBtNFIGURATIoWs F E A S I B I L I T Y  STUDY. L ROTH- Job6 

UWITEC STATES CQN6RESbr 3U lN IT -S t57  
9 ESTABLISHED 8')' ACT UF GgNGRESJm AUTO SEAT B E L T  STANDARDS S 3AUTO-Sf365 

STATE LEGISLATORS CONSIDER SAFETY BELTS2  3STAT-LC56 
ONNEL RESTKAENT SYSTEM= CBNSIDERITIOWS AFFECTING THE CESIGN 1BQYt-WC61 

ER HARkESS ASSEBBLYz CON31DERATPONS FOR A LAP-BELT-SHOULD 8St lAR-JEb1 
SSEkGER SE14TS= ECONOMIC tONSIOERA"Pr(C1NS X THE FORkARD VS REA 2DUGG-BC61 

PPIONs CONSIDERAT%BIS I N  CRASH ENERGY ABSOR GiBND-HK62 
I R C R A F T s  CURRENT SBFET'Y GONSIIPERA'tTflDNS ]IN THE D E S I G N  OF PASS 7QlEHA-M 52 
L C f i I L D W E k s  A R E P Q R T  DdY tONS1[BERATflOl#S GF SEAT BELTS  FOR I N F  BMEFF-RJ61 
ONE HUMbH FACTORS TC BE GONSIQEREQ I N  CEVELCPING PROTECTIVE SMCGO-FPS8 

REQUIREMENTS* DESIGN9 CONSTRUCtlOR AMG CHARACTERISTICS-  AU 78iEk.G-HJ63 
AFETV BELTS- DESIGN ARO CONSnUCTPOR OF A CRASH DUMMY FOR TE SUEA-JJ51 
E D I C  ASSUWPTION FOR THE CPNSTRUCTIOR OF AUTOMOBILE SEATS= OR BVt.1OIII-W 59 
E I R  SIGKIEICANCE I& THE CQHSTRWXIQI OF COBFORTABLE SEATS= T TAMER- 5 1  
NT DEVELQPHENTS I& SEAT CONSTRUCTXOMo AUTOWOBILE SEATS-EFFIC ?MGCO-CE47 

EAT BELTS; CQNSWHERS UNION" SOVNAIC TESTS OF S 8MIf ;H- I  6 1  
= DEVICES FOR HEA6URfHG CONTACT-PRESSURES EXERTED ON THE HUM 6RESM-JB61 
A VEAAM-PADVHNSTRUWERT COWTdfNER* EVdLUAllCW OF 'ENSOCITE'  1 S H I F - n o 5 4  
AREA CF THE HUMBN BCOY= CONTOUR HAPS* CENTER OF GRAVITY*  MOM 5MEI N-AP38 

SEAfHlfG CAN CONBRI0U"IF LTO %AFETV= 7SEWA-WH66 
SEAT BELTS AMO mNfRIBUTQRI NEGLIGENCE= BSEAT-BA67 

OF A PRESSURE A ~ O  C Y C L E  CONTROL FOR DYNAMIC $EAT CUSHIONS= D f ElllRN-HL58 
FETY BEET M f T M  PEFliC.&&lf@ CONTROLS Sia BSNFE-BW63 
SEAT BELT A55EMBL fES  I&  CONTRBhLfB IMPACT TESTS2 PERFORHANCE LNST-ROC13 
ESXGN A S  WPPLIEG TQ PHF COMVAXR B8Os PASSENGER SEAT D ?BECK-LC59 
U ~ P H E N T I  EVRLUATIEJN OF= CQNUEWTIOWA& BNO #EX TYPE F L I G H T  RES 1HCINT-H 55 

T A A t W T  EBWIPHEWT=i CQNVENT%OHB& BND #EM TYPE F L I G H T  RES 9SNYC-R t58  
REAR T 0  REAR1 UTXt%ZKNC EOIVENTEO#AL A # O  S P E C I A L  RESTRAINT  G 1Nl ' tL -CU57 

SEAT BE% HS IBi GOHVERTIBBE CAR ACGEDENTS ACIR= CAMP-8 J92 

*The d i g i t  i n  ti%-xrst caluruin of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is locnbed a l p l i a b e t i c s l l y  by t h e  l e t t e r s  which fo l low.  A blank in 
t h e  f i r s t  column nleristes an e n t r y  l oca t ed  i n  Sec t i on  L O .  



RISTfCS= DEVELOPHENT OF C##T 
N OF DACRON* NYLON, AND CaT 
WHO ARE NATIONAL SAFETY COU 
S OF PNEUNATIC BELTS I N  C W  
.s.A. AND sane EUROPEAN CQU 
I T H  SEAT BELTS I N  ALLEN G I N  

SAFETY HARNESS - C I A  
H CONFERENCE- STAPP CAR C I A  
OF THE HUMAN BODY UNDER C I A  

THE 7TH STAPP CAR C A I  
S OF THE lOTH SfAPP CAR C I A  

SP NUHjlN C I A  
SUBJECTS= C I A  

ONSHIP TO CRASH INJURY= C I A  
F THB HUHAN BODY DURING GRA 
NT A IRL INE  SEATS DURING C I A  
-BELT PROTECTION DURING C I A  

RCH= CRA 
N AND CONSTRUCTION OF A GRA 

CONSIDERATIONS I N  C I A  
RY= CRASH DECELERATION* CRA 

CRA 
NO THE OEVELOPMENT QF A CRA 
T= ARHY EXPERIENCE X I T H  C I A  

C I A  
L L  IROQUOIS HELICOPTER@ C I A  
ENT UNDER TROOP SEATS= C I A  
P SEAT DESIGN CRITERIA* CRA 
t IROQU0IS HELICC@TERS= CRA 
t CH-47 VERTOL CNlNCOK= CRA 
t CH-47 VERTOL CHINOOK. C I A  

SAFETY EIGINEERfNB FBR C I A  
TECHNOLOGY FOR AVIATION C I A  
RK AND PLANS*= AVIATION C I A  

CRASH DES16N FROH CRA 
L ASPECTS OF AUTWOTIVE CRA 
ED STATES ARHY AVIATION C I A  

OF THE UNITED KINGOOH= CRA 
= CRA 

D THEIR RELATlONSI IP  7b CRA 
6N CRITERIA* REPORT OF CRA 
N AGAINST REAR AND SIDE CRA 

RAFT= CRA 
AUTWDBILE C I A  

CRA 
SEAT MATERIALS DESIGN= C1A 

CRA 
RESfRAIMT CQNCEPTS FOR C I I A  

THE OYNAUICS OF C I A  

'OM AND N Y l d n ~  I(N1TTED CLOTH WITH 
'OW* SNOULOER HARNESS UEBBIN6a A 
ICIL HEMBERS= F l N A L  REPORT--SURVE 
ITlaRACTtM ACCELERATION= EFFECTIV 
lfltP86 MEt4ORANOUM ON SAFETY BELT 
l t V ~  I N 0  IA#A= AUTOMOBILES W 
6 TYPE= 
IH AND F IELD  OEHONSTRATI(JN PROCEE 
IH CONDITIONS+ KINERATICS 
IH CONFERENCE. PROCEEDINGS= 
IH CONFERENCE= PROCEEDING 
IH DECELERATION TESTS ON SEATBELT 
IH DECELERATION TESTS U ITH  HUMAN 
IH DECELERATION* CRASH EHEREY* AN 
IH DECELERATIONS KINEMATIC BEHAVI 
LH OEC~LERATIONSP EVALUATION OF H 
IH DECELERATIONS* L I H I T S  OF SEAT 
#H OESIGN FROM CRASH INJURY RESEA 
#H DUMMY FOR TESTIN6 SHOULDER HAR 
IH ENERGY ABSORPTIONP 
H ENERGY, AN0 THEIR RELATIONSHIP 
#H FORCES AND SEATING= 
W HARNESS* HUMAN EXPOSURES TO L I  
iH INJURIES AND PROTECTIVE EQUIPM 
IH INJURIES= 
# INJURY BULLETIN* MODIFICATION 
I W  INJURY BULLETINa PART I - ATT 
H INJURY EVALWATIO#* N IL ITARY T 
iH INJURY EVALUATIONo PERSONNEL R 
IH INJURY EVALUATIONI SUPPLEMENT 
H INJURY EVALUATION, SUPPLEMENT= 
H INJURY PREVENTION.= 
H INJURY PREVEMTION*~ BIBLIOGRAP 
H INJURY RESEARCH--REVIEY OF THE 
H INJURY RESEARCH= 
H INJURY RESEARCH= HEOICA 
H INJURY RESEARCH= UNIT  
H INJURY YORK OF THE ROAD RESEAR 
H INJURY. A REPORT BIBLIOGRAPHY 
H INJURY= CRASH DECELERATION* CR 
H tNJURYEVALUATIO#= MIL ITARY TRO 
H LOADS BY THE AIRSTOP RESTRAINT 
H OR DITCHING SEAT FOR 8.47 AIRC 
H PROTECTION FOR CHILDREN* 
H PROTECTION I N  A IR  TRANSPORTS= 
H PROTECTION OF AIR TRANSPORT PA 
H RESEARCH FOR VEHICLE SAFETY= 
H RESISTANCE* CARGO 
H RESTRAINT HARNESSES= 

ENTRY CODE* 
IBROC-HE64 
BDARR-J 5 3  
SNATI-SC6O 
9POPP-JR38 
8EIFF-AL61 
BBREIY-8 
BCOLE-8C53 
1STAP-CC63 

DYE -ER56 
1STAP-CC65 
1STAP-CC66 

RY AN-J J61 
6RYAN-JJ60 
6DEHA-H 6 0  

DYE -ERSO 
6SWEA-JJ66 

BRUG-GN61 
6KNOU-WR58 

SYEA-JJ51 
GAND-HK62 

6DEHA-H 6 0  
7KIRC-OE92 
CISTAP-JP91 
6BEZR- A A 6 l  
68ENS-0043 
8ROBE-SH62 
7ROEG-HF60 
?TURN-JU62 
6HALE-JL91 
1AVIA-SE92 

PAYN-PR64 
6HALE-JL92 
4CAMB-L 6 3  
6KRAF-HA61 
6KNOW-WR58 
6BRAU-PW91 
1AVIA-SE62 
6STAR-JH60 
4ASTI-  6 2  
6DEHA-H 6 0  
6ACIR-FS62 
9CLAR-C 91 
7SMIT-LO51 
lDYE -ER62 
1STAP-JP53 
7STAP-JP6l 
1LUND-LC64 
1AVER-JP65 

HIRO-Y 55 

*The digit in the first column of the entry code denotes the section in which 
the entry is,located alphabetically by the letters which follow. A blank in 
the first column denotes an entry located in Section 10. 



ENTRY CODE* 

PILQT/COPILOT SEAT WITH CRASH SAFETV FEATURES FOR CH-478 HEL 
AWTOHOTIVG HUMAN CRAgM STUDIES= 

HEASUREO I N  FULL'SCAtE CRASH STUDIES= ACCELERATIONS AND HAR 
JURY= CRASH STUDY CAN REDUCE CHANGES OF I N  

AIRCREW ARNOREO $ E l l .  CRASH SURVIVAL ANALYSES - PRELIHINAR 
CRASH SURVIVAL BY OESICN= 

SSENGER SEAT DESIGN AND CRASH SURVIVAL= AIRCRAFT PA 
I N G  PASSENGER SEATS FUR CUASH SURVIVALS DESIGN 

SEAT DESIGN FOR CRASH MORTWINESS NACA= 
A CRASH-RESTRAINT DENONSTRATOR* 

DENTS SURVIVABLEs CRASH-SAFE DESIGN CAN HAKE NANY ACCI  
ECUTIVEf OEVELOPHENT 6 F  CRASH-SURVIVAL DESIGN I N  PERSCNAL, E 

GOVERNMENT AGENCY USQC CRAtHFTIQT~ETHOOS TO HELP CU ARRIVE 
T I O N  OF I N J U R I E S  DUE TC! CRASH= PREVEN 
S I N  FULL-SCALE BARRIER CRASHES AND SLED RUNS= STUDIES OF TH 
N BCDV TOLERATE VIOLENT CRASHES*= CAN THE MUHA 
LL-SCALE L IGHT AXRPLANE CRASHES= ACCELERATIONS AND PASSENGER 
RY I N  HCOERN LIGHTPLANE CRASHES= HECHANISMS OF I N J U  
AT BELTS HOLD I #  ACTUAL CRASHES= SE 
PPING THE OCCUPANT EF d CRASHIN6 VEWXCLEt A FUNDAWENTAL STUD 
TAL T R O W  SEAT CONCEPT= CRA$HUDRTHINESS EVALUATION OF AN ENE 
ENTATIVESs STATEMENT OF CRA$HUORfHINEtS OF AUTOUOBILE SEAT B 

MANNED F L I G H T  SYSTEMS2 CREW PHYSICAL SUPPORT AND RESTRAINT 
XRtRAETa CREU SEAT OESICN C R I T E R I A  FOR ARMY A 

EVALUATION CF THE 6 - 1 2 4  CREU SEAT= COMFORT 
EPUIPHENT FOR AIRCRAFT CREWS* B f 0 L I O G R A P H Y ~  SAFETY AND EWER 

RIVEW/PASSENGER SEATING C R I T E R I A  AND DEVELDPHENT aF TECHNIQU 
SAE J O k l R M l L ~  C R I T E R I A  ARE SET FOR R I D I N G  COMFORT 

RESEARCH SAE= C R I T E R I A  ARE SET FOR R I D I N G  COHFORT 
CREW SEAT DESIGN CRTTERXA FOR ARMY AIRCRAFT= 

S ANC RETENTION HARNESS C R I T E R I A  FOR U * S *  ARWY AIRCREYHAN PR 
NGER SAFETY AND COHFORT C R I T E R I A  STUDY I N  DYNAMIC ENVIRONHEN 
ITARY TROOP SEAT D E S l G N  CIIII'CECIIA* REPORT OF CRASH INJURYEVA 
ITARY TROOP SEA% DESIGN CRETLRXA* CRASH INJURY EVALUATION. 

ELTS= C R I f I C A L  f N J U R I E S  PRODUCED BY SEAT 8 
$T fQf f=  ERUWCWY* TO HELP ANSUER SEAT BELT QO 

VEHICLE CRUSH AND OCCUPANT BEHAVIOR= 
ASH-TESTMETHODS TO HELP CU ARRIVE AT RATINGS OF 5 2  HODELSr A 
ACE I&JCRY POTENTIAL OF CURRENT A I R L I N E  SEATS OURfNG CRASH D 

AND CESIGM3z CURRENT AUTOMOTIVE SEATING PROBLEHS 
AND DELYGNJs CURRENT AUTOMOTIVE SEATING PROBLEMS 

FQR TRAMSPORT AIRCRAFT= CURRENT SAFETY CONSIDERATIONS I N  THE 
CUSHION AND SQUAB F I L L I N G S =  

MEASURERENT MF SEAT CUSHION CHARACTERISTICS= 
I R  USE AS EJECTYON SEAT WSHIOW MATERIAL= PROPERTIES OF POLY 

FATIGUE TEST OF CUdHION PA0 SUPPORTS- 
AUPOMt8ELE W S H f O #  SPRINGS= 

E L I E V I N G  PNEUHAVIC SEAT U S H I O W =  THE PRESENT STATUS OF THE N 
PRINCIPLES QF WSHIOHIWC OESIGN= 

LOPMEkT O f  FOAHED LATEX CUSHIOI ING SAE JOURNAL= THE DEVE 
THE ART OF WSHfOWflGr (ADVERTISING BROCHURE)= 

*The d i g i t  i n  t h e  f i r s t  column o f  t h e  e n t r y  code  d e n o t e s  t h e  s e c  
t h e  e n t r y  is 1"oeated a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  
t h e  f i r s t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  

71'HOH-OF64 
IRYAN-JJ62 

CHOSE-JC53 
6OlEHA-H 5 2  

RE ED-JL65 
1HIASB-AH58 
?FRY€-0158 
7BREH-WH62 
? P I N K - I 1 5 7  
1LEWI-ST57 
1HASB-AM60 
IDEHA-H 93 
8CONS-U 9 2  
6SCHR-HAS1 
BBCIHL-N166 
6DEHA-IH 4 8  

EI8A-AH53 
6PEAR-RG62 
8SEAT-BH58 
1EGLI-A 67 
7WEIN-LU65 
3SEVE-OH 
1 SHED-HA6 1 
7ROTW-VE63 
'IFORR-J 5 9  
4LAKE-GM61 
7SlHER-WF62 
lBR0Y-RW35 
5BROW-RW35 
7RIRTH-VEb3 

HALE-JL92 
1 SCHH-RV6 1 
6ACIR-FS62 
?TIURN-JW62 
6FISW-P 9 2  
EICRUhf-TH65 
IHlART-DEbf 
BCCJNS-U 92 
6SMEA-JJ66 
7SUCf-AE50 
TSOCI-AES1 
7DEHA-H 52 
76USH-AS33 
78RaW-RW39 
7GLAf-OH6Z. 
?FORD-lfC47 
7MURR-CA45 
7HANN-TO58 
7WHAR-TP6a 
7ELL I -EE39  
?UNIT-SR 

t i o n  i n  which 
A blartk i n  



ENTRY CODE* 
OF THE CW3FaRT OF FOAM CWSWlONlW* APPROACH TO THE ASSESSME ?$TON-PT6S 

UBBER FOR PASSENGER CAR QUt#iONfNQ* PROPERTIES OF CELLULAR R 7ELOE-HE35 
AUTOMOBILE SEAT C 

SEAT C 
CAR7 C 

RIOIWG COMPORT AND C 
TEST OF PNEUWATlC SEAT C 
IMPROVE0 SEAT ANQ BACK C 

ONTRQL FOR OYNAUIC SEAT C 
K WITH AND WITHOUT SEAT C 
PMENT OF A PRESSURE AND C 
PLASTIC NAVES I N  F I N I T E  C 
88IN6m A COMPARISON OF 0 
BCHNIOUES FOR ASSESSING O 

DO RETRACTORS U 
SAFETY BELTS ARE NOT O 

CeAeAo* ANTHROPONETRIC O 
HANIKNSr ANTHROPQMETRIC 0 
ON OF HUMAN ENGINEERING 0 
OK OF HUMAN ENGINEERING O 
ISON WITH EJECTION SEAT 0 
T REOICAL DES CEINTURES 0 
ES POSES PAR LES LIEGES O 

I N  EAST F IND PRWOTION 0 
LTS ARE A HIT. CHEVRON 0 

ACCIDENTAL O 
8IOLOGICAL TOLERANCE I N  fl 
SVERSF ACCELERATION AN0 O 

a 
ANCE+ LINEAR D 

HUNAN CRASH 0 
TS- CRASH @ 

TO CRASH INJURY* CRASX 0 
MAN EXPQSVRES TO LINEIAR 0 

HUMAN 
0 SUBJECT OURING ABRUPT O 
ECTORIL GIRDLE TO RAPID 0 
F THE HU#AN BODY OURING 0 
HUMAN BODY DURING CRASX 0 

BIODYNAHICS OF M X I M L  O 
0 

L I N E  SEATS DURING CRASH 0 
PROTECTION DURING CRASH B 
UMAN EXPBSURE TO LINEAR O 

YE MUST WAKE A 0 
HOREMTUWf LATCHING ON, B 

APP CAR CRASH AUD F IELD  0 
A CRASH-RESlFRAINT tl 

ER KRAFTFAHRER* ANALYSE a 

;Hr 
iHt 
;#f 
;MI 
iw1 
;HI 
iRI  
itiI 
:€.I! 
, I N  
:no 
IAC 
I A6 
ICE 
'A 
'A 
' A  
'& 
'Am 
SE 
v 0 
iL 
lL% 
iTH 
;Et, 
;EL 
;n 
:a 
:Pt 
16C 
:n 
;EL 
:Itt 
;Bt 
; € 1  
: t L  
;EL 
:EL 
;El 
;EL 
;%L 

: I t  
I IN  
16(1 
ION 
l D 

lllS AND RIDIM6 CONFORT l= 
INS AN0 THE RIDE PROBLEM SAE= 
HIS BY BHC= 
INS SAE= 
rllS.a DEVElOPNENT AND 
IN S- 
IMS- DESIGN AND DEVELOPMENT OF 
rNt- JER 
CONTROL FOR DVNAMIC SEAT CUSHI 
lERS OF A STRAIN-RATE-DEPENDENT 
I *  NYLOHt &NO COTTON= SHOULOER 

FROM ACCIDENT INVESTIGATIONS= 
SEAT BELTSes 

ws- 
N RELATION TO EQUIPMENT AND HU 
N THREE-DIMENSIONAL FORM* OEV 
0 VEHICULAR SEAT DESIGN= THE A 
tECONB EDITION (REVISEDf= HAND 
THE APPROXIMATION OF THE RESPO 
URITE= L'ASPEC 
TURESt QUELOUES PROBLEM 

GREAT PULLER-IN OF BUSINESS= 
S I N  EAST FINO PROMOTION DEAL 

I N  HILITARV VEHICLES.= 
RAT IOU CAR SAFETY BELTS= 
BAtfOW FORCES IEYE-BALLS I# ,  E 
BATION LOCKS AUTO SAFETV BELT= 
BAVIOM STUDIES AND HUNAN TOLER 
BATEOW TESTS ON SEATBEtTSo 
M T I O N  TESTS WITH HUMAN SUBJEC 
RAT1ONg CRASH ENERGY* AND THE1 
RATION* PT. 11. THE FORWARD FA 
aaf W- 
RATION- ANALYSIS AND BIOOYNAMI 
RATION- ANATOMICAL TOLERANCE 0 
RATION- KINEMATIC BEHAVIOR 0 
RAT8ON- KINEHATIC BEHAVIOR OF 
RAT r o w =  
RAT f OW$= 
RATlOl$= EVALUATION OF HEAD AN 
llATfONS= L I M I T S  OF SEAT-BELT 
I A f t V I  FORCE I N  THE BACRWARD A 
w- 
I FOR AUTO SEAT BELTS I S  RAPIDL 
TlaTfOW PROCEEDINGS OF THE S I X  
TaA~eU- 
NAMIK VON SICHERHEITSGURTEN FU 

?TEA -CA38 
?PATO-CR40 
?BRIT-MC65 
?LAY -WE40 
7HANN-ID57 
?WHIT-RK59 
7BURN-HL58 
7HOGD-VR63 
7BURN-HL58 

TAPL-0060 
8DARR-J 5 3  
16REG-LN63 
8CONS-U 94 
BOEBO-EF52 
5KING-8651 
5MCC0-JT63 
7RADK-A056 
5HEAO-LC52 
6HESS-JL56 
6KEAR-JD64 
1WISN-A 6 1  
2BARG-SB62 
28ARG-SBb2 
6BABI-RW56 
6ALDU-8 6 2  
6OELV-RJ63 
BDECE-LA62 
6LATH-F 58 

RYAN-J J 6 1  
6RYAN-JJ60 
6DEHA-H 6 0  
6STAP-JP91 
6STAP-JP92 

NICH-G 6 4  
6FASO-A 5 0  

SWEA-JJ62 
DYE -ER50 

6STAP-JP93 
86066-AS61 
6SWEA-JJ66 

BRUG-GM61 
7SThP-JP51 
1PALW-FC65 
20UBO-PC62 
1STAP-CC63 
1LENI-ST57 

Y ILL -JH64 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is loca t ed  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l low.  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l oca t ed  i n  Sec t ion  10.  



lLUNC AND= E I N F L U S X  0 
LUR FRAGE O 

L u A S S P E T  H E D I E A L  Q 
METHCDE XUR B E S T I H R U I G  O 
OF SEAT COMFORT Y l T W  A O 

RNESS AND SAFETY 8 E L T 9 =  O 
AIRCRAFT  PASSENGER SEAT O 

D V N A B I C  SEAT CUSHIONS= 0 
T SEATS+ CONDUCT STUDY, O 

HURAh VARIABLES I N  THE O 
AND C A P A B I L I T I E S  I N  THE 0 

3 PASSENGER SEAT 0 
V h B t E n  CRASH-SAFE O 

CREW SEAT 0 
ON= M I L I T A R Y  TRCOP SEAT O 
N. H I L I T A R V  TREOZP SEAT O 

0 
ACKAGINC THE PASSENGER, 0 

SEAT O 
CRASH O 

PHENT OF CRASH-SURVIVAL 0 
TY= A U T t M 0 B I L E  0 

OERATIONS AFFECT ING THE O 
OPMENT CF TECHNIQUE FUR O 
Y C O N S I G E R A l i O N S  I N  THE O 
TOHY ANC S T A T I S T I C S  A I O  O 

A T I O N  A L L E V I A T I O N =  0 
C T  GF AUTOMOTIVE SAFETY O 

A I R  FORCE S T U O I E 6  $EAT O 
SEAT ING REQUIREHENTS. O 
T SEATS= CONDUCT STUDVV a 
OF P L A S T I C S  FOAM BEATS= O 

CRASH SURVZVhL BY B 
FACTGRS I N  ENG1NEERING O 

A S T I C S  ZN AIRCRAFT SEAT a 
IHPROVEE SEAT H A T E R I A L S  O 
ORPTICN A P P L I E D  Ta SEAT O 
E AND PASSENGER V E H I C L E  0 
ROGRESX I #  SAFE V E H I C L E  O 
R I N C I P L E S  OF CU$WIO#ING U 
H E  USE CF OSCAR I N  SEdT 0 
E DYNAHXCS OF SEAT eELT Q 

DATA T t  VEHICULAR SEAT 0 
R I T I S H  dPPROACH T B  SEAT O 

0 
NG GUIOE FOR EQUIPRENT 0 

BTSm 0 
81 

SURVIVAL= O 
CUHF0RT.r O 

V E  SEATING PROBLEHS ANE a 
*The d i g i t  i n  t h e  f i rs t  , 
t h e  e n t r y  is locate(! a l p  
t h e  f i r s t  column denotes  

ts I 
IS? 
is f 
is I 
is I 
!SI 
ts r 
is i 
ts I 
is1 
is I 
is1 
is 'I 
is t 
tar 
tbI 
:§ 1 
$1 

URTBANDANOROWUNG AUF KRAFTVERTE 
ICHERHEITS-KAROSSERIEz  
E INTURES DE SECURITE= 
OHFORTGRADES VON S I T Z E N =  E I R E  V 
I P t I O N  OF SOHE RESULTS OBTAINED 
IN AND CONSTRUCTION OF A CRASH O 
IN AND CRASH SURVIVALS  
IN AND DEVELOPMENT OF A PRESSURE 
IN AND F U R N I S H  PROTOTYPES OF ENE 
1 AND OPERATION OF H IGHUAY TRAN 
II AND OPERATIONOF VEHICULAR EQU 
IU AS A P P L I E D  TO THE CONVAIR 880 

CAN HAKE MdNY ACCIDENTS SURVI  
IN C R I T E R I A  FOR ARMY AIRCRAFTS 
IW C R I T E R I A .  REPORT OF CRASH I N  
IN C R I T E R I A =  CRASH I N J U R Y  EVALUA 
IN FACTORS I N  AUTOMOTIVE SAFETY= 
IN FOR C O L L I S I O N  PROJECT CAR*= P 
IN FOR CRASH WORTHINESS NACh= 
i l  FROM CRASH I N J U R Y  RESEARCH= 
IN I N  PERSONALI EXECUTIVE= DEVEL 
IN I N  R E L A T I O N  TO PASSENGER SAFE 
IN OF A 60 6 PERSONNEL RESTRAINT  
IN OF a u r o n o e x t E  s E a r r N G =  DRIVER 
IN OF PASSENGER SEATS FOR TRANSP 
IN OF PASSENGER SEATS= ANA 
IN OF ROTATABLE SEAT FOR ACCELER 
IN ON I N J U R Y  PATTERNS% P R E L l M l N A  
lFl, BODY SUPPQRT/RESTRAINT t  THE 
I#* CONSTRUCTION AND CHARACTERIS 
IN* EPEVELOP AND FURNISH PROTOTYP 
 IN^ OEWELOPWENT AND MANUFACTURE 
IN= 
IN* ANNOTATED B I B L I O G R A P H Y  ON HU 
;W= CELLULAR P L  
IW* CRASH PROTECTION OF A I R  TRAN 
IN* ENERGY ABS 
IN% HUMAN BUOY S I Z  
IN* P 
IN= P 
,N- T 
IN* TH 
IN* THE A P P L I C A T I U N  OF HUNAN EN6  
1841 THE PACKAGING OF CAR OCCUPAN 
lN6O FOR L I V I N G t  
1NERS~ HUMAN ENGINEER1  
lN1W6 FOR COMFORT I N  A IRCRAFT  SE 
1WflW6 FOR PEOPLES 
lNlW(i PASSENGER SEATS FOR CRASH 
RIM6 V E H I C L E  SEATS FOR GREATER 
NS= CURRERT AUTUHOTI  

ENTRY CODE* - 
8K,EIL-E 66 
1RIXH-W 64 
6KEAR-J064  
7COER-R 64 
7HIENR-JP45 

SWEA-JJS l  
7 F R Y E - D l 5 8  
7BURN-H t58  

LANG-FC6O 
5HUMA-V152 
5MCFA-RA53 
"?BECK-LC59 
1HASB-AH60 
7ROTH-VE63 
6 A C I R - F S 6 2  
7TURN-JW62 
IHAEV-R 55 
16RAN-FJ62  
? P I N K - I 1 5 7  
6KNOW-XR58 
IDEHA-H 93 
1GRIH-G 64 
180YC-YC61 
7SHER-MF62 
7DEHA-H 5 2  
7MORR-CH47 
?LAPP-AN49 
b0RAU-pH92 
7DEHP-CA62 
78El.G-MJb3 
IAERO-C 60 
7GRIF -F  65 
IHASB-AH58 
4LAWR-ML46 
1 L I P P - S  57 
7 S T A P - J P 6 1  
7HAM'II-F( 59 
5MlCFA-RA60 
IFRED-RH62 
7YHAR-TP60 

SlOCI-AE54 
EDEL-ME57 

7RAOK-A056 
78AP1B-F1165 
I O Y E  -E f t 57  
5Y013D-ME54 
7 L I P P - S  49 
59REY-t i  
78REH-WW62 
7KEEG-JJ64  
7aFlDC I - A E 5 0  

olumn of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
a b e t i c a l l y  by t h e  l e t t e r s  which fo l low.  A blank i n  
an e n t r y  loca. ted i n  Sec t ion  10 .  



VE SEATING PROBLEMS AN0 ORSICIS= CURRENT AUTOHOTI 
EBBING= DeTPRfORITfON OF RCAF SEAT HARNESS W 

= A RESEARCH PROGRAM TO DBVELQP A 60 *G8 PERSONNEL RESTRAINT 
CONDUCT STUDY, DESIGN, DffVPLQP AND FURNISH PROTOTYPES OF EN 

SAFETY SHOULDER BELT DBVELOPED AT WRIGHT FIELD= 
ORS TC BE CONSIDEREC I N  DEUEEOPIWG PROTECTIVE DEVICES FOR AR 
REE-DIMENSIONAL FORB. DEVELOPMENT AND FABRICATION OF USAF 
I C S  FOAC SEATS= DESIGNt OEYELOPMEYT AND HANUFACTURE OF PLAST 
ARTRIDCE ACTUATED, T 3 0 r  DEVEtOtWENT AND QUALIFICATION OF THR 

YPE SEATS= DtVELOPM6NT AND TEST OF AUTOMCTIVE T 
AT CUSHIONS.= DEVELOPMENT AND TEST OF PNEUMATIC SE 

HUHdN RESTRAINT SYSTEMS DEVELOPRENT FOR USE I N  ACCELERATXON 
ADDING RATERIAL AND THE D6VfILQPMENT OF A 8BEAM-PAO' INSTRUHE 
FACING POSITION AND THE OtVELOPMENr OF A CRASH HARNESS= HUMA 
AT CUSHIONS= 6ESIGN AND D&!VELOPMC#T OF A PRESSURE AND CYCLE 
-58 ESCAPE CAPSULE= THE DEVELOPMENT OF AN AUTO-ADJUSTING AND 
TRETCH CHARACTERISTICS= DEVELOPMEWT OF COTTON AND NYLON, K N I  
I N  PERSCNAL, EXECUTIVE= DEVELOPHENT OF CRASH-SURVIVAL DESIGN 
AUTOHCBILE APPLICATION= DEVELOPUENT OF ENERGY ABSORBING STRU 

NG SAE JOURNAL= THE DEVELOPMENT OF FOAMED LATEX CUSHION1 
ERAL SERVICE STRETCHER= DEVELOPMENT OF SAFETY HARNESS FOR 6E 

JURY PREVENTION= THE OeVELOPMENT OF SAFETY SEATING FOR I N  
ER SEATING CRITERIA AM@ DtVELOPMENT OF TECHNIQUE FOR DESIGN 
R TORSO HARhESS SUPPORT DEVELOPMENT TEST RODEL F 1 0 6 A s  P ILOT 

CAPSULE ESCAPE SYSTEM= OhVELOlMEWT TEST REPORT RESTRAINT SY 
CTS OF SAFETY SEAT BELT DEVLLOPMENT= MEDICAL ASP€ 
ORPTION CHARACTERISTICS DBVELBCMENTAL TEST MODEL 2 2 1  SEAT BA 
ING VEHICLES ANC RECENT DIVELOPRENTS I N  SEAT CONSTRUCTION= A 

W PROTECTIVE DEVICE FOR AN OCCUPANT OF A VEHICLE= 
IES= A NEW LABORATORY DEVICE FQR PASSENGER CAR SAFETY STUD 

SAFETY DEVICE FOR YOUR CAR= 
ED BY SPECIAL HEASURINC DOVlCEm SEAT COMFORT IMPROV 

PRCTECTIVE DEVICES AGAINST ACCELERATION= 
TANDARD FOR RESTRAINING OEVICES AND ANCHORAGES FOR AUTOMOTIV 
F PASSEKGER RESTRAINING DEVICES AND SAFETY RESEARCH PROBLEMS 
N DEVELCPING PRCTECTIVE DeVlCES FOR ARMY AVIATORS= AN ANALYS 

SAFETY DEVICES FOR AUTOHOTIVE VEHlCLES= 
RESTRAINING OEVICES FOR CHILDREN= 

SS AN0 GTHER PRCTECTIVE 8&VICES FOR CHILOREN= SAFETY HARNE 
SS AMC OTHER PROTECTIVE DEVICES FOR CHILDREN= SAFETY HARNE 

5AFETY DEVICES FOR GROUND VEHICLES= 
RTED OX THE HUMAN BCDYs D W I C E S  FOR MEASURING CONTACT-PRESSU 

CHILDREN'S PROTECTIVE DEVICES= 
CH TO CHILD RESTRAINING DEVICES= A SAFETY ENGINEERING APPROA 
MAN THROUGH RESTRAIRZMG DEWICE$= DISTRIBUTXON OF IMPACT FORC 
CH OF HUHAN RESTRAINING DEVICES= OYNAHIC RESEAR 
F PASSERGER RESTRAINING DEVICES= DYNAMIC RESEARCH O 
E PASSENGER RESTRAINING D%VICES- DYNAMIC TESTS OF AUTOROBIL 
F PERSOkNEL RESTRAINING DEVICES= TESTS O 

ENTRY CODE* 
7SOC1-AESl 
8BAYL-CH54 
IFREE-HE62 
7AERO-C 6 0  
8SAFE-SO39 
5MCCO-FP58 
5MCCO-JT63 
7GRIF-F 6 5  
9KENT-SJ61 

FORD-AR47 
7HANN-TO57 
1VYKU-HC64 
1SHIT-nDS4 
6STAP-JP91 
7BURN-HL58 
9HOLC-GA60 
IBROC-HE64 
1DEHA-H 93 
ISHIT-~05s 
7ELLI-EE39 
I K I E L - I L 5 O  
7HICT-BC66 
7SHER-WF62 
8KALO-JG56 
LHOLC-GA61 
8fTAP-JP63 
1SIFU-SS58 
7MCCO-CE47 
1SANT-V 6 5  
lCICH-UG63 
1JEXE-RJ62 
7SEAT-CX63 
1LEVE-SD61 
ICANA-GS66 
1HHIT-AJ57 
5MCCO-FP58 
1RYAN-JJ58 
1APPO-FA 
1SAFE-HA66 
8SAFE-HA66 
IRYAN-JJ60 
6RESW-J661 
1AtDM-B 6 3  
1ROSE-CW65 

BIER-HR46 
1PROV-EL65 
1SCHR-DJ66 

WICH-I 6 3  
KELL-AH64 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code d e n o t e s  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A b l a n k  i n  
t h e  f i r s t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  
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E OF RESTRAINED SUBJECT W 
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IPHRI(DH FOR AUTtlU0TIVEa 

BEAHSPRUCHUNG VON AUTOSICHERHEIT 
iENSfOIlS SAE= 
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RETRACTORS DAMAGE SEAT BELTS*= 
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IAHYd; RESEARCH OF PASSENGER RESTRA 
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AH% SEAT CUSHIONS= RESIGN AND DE 
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SYEA-J J 5 1  
BRIT-DS62 
FJIICH-6 6 4  

BGUGC-AS61 
Q'YE -ERSO 

6SIWEA-J J 4 b  
BIRUG-GM6 1 
S1JEA-JJ62 
SNEA-JJ56 

1CLAR-CC6f 
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*The d i g i t  i n  the  f i r s t  column of the  en t ry  code denotes the  sec t ion  i n  which 
the  en t ry  is located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column dena1;es an en t ry  located i n  Section 10 .  
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TUATIO&.P SEAST BELT EFlClfC 

THE BPREC 
TERACTING 'ACCELERATION= EPFE C 

THE EPFPC 
S= HAZARDS TO HEALTH. EFEEC 

AN ASSESSHENT OF THEIR EFPEC 
R HARNESS. I T S  USE AND EFFGC 
R HARNESS* I T S  USE AND f f E 8 C  
RAPHY OR THE BIOLQGICAL EFPLC 

IC; TffST OF AN EXPERIMENTAL TROO 
IC TEST PROCEDURES= 
:C TESTING OF CAR SEAT BELTS= 
C TESTING OF SEAT BELTS= 
C TESTING OF SEAT BELTS= 
,C TESTING OF SEAT BELTS= SAE S 
:C TESTING OF SEATS+ RESEA 
C TESTS OF AUTOWOBILE PASSENGE 
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HALE-JL91 
16RIH-6 63 
BGRIW-G 9 1  
6DEHA-H 53 
6TOUR-8 53 
1LOHB-CF65 
SBLOH-GU61 
5WOLF-RA61 

SHAR-JE66 
8HONT-H 6 4  
8TDUR-B 9 2  
6TOUR-B 6 0  

CAHP-B J 9 4  
BGRIR-6 9 2  
9POPP-JR38 
8LIST-RD66 
6FRAZ-RG61 
8UORE-JO62 
BOEHA-H 52 
BDEHA-H 56 
4CLAR-CC9L 
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the  en t ry  is located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an en t ry  located i n  Section 1 0 .  
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?s an e n t r y  I.ocated in Sec t ion  10.  

4CLAR-CC93 
4CLAR-CC92 
1C;LAR-CC61 
8HASK-LT57 
7CpOER-R 6 4  
I K E I L - E  66 
7GlLAI-OH6 1 
6HIESS-JL56 
1CLAR-CC6 1 
6HESS-JL56 
1BROC-HE64 
7SEAT-T 64 
4tAlr;E-GH6l 
8KALO-JG56 
9VANP-RE64 

G I  YE-GA64 
ISMIT-MD55 
7MAUT-R 59 
7WEIN-LW65 

LANG-FC60 
"XAERQ-C 60 

GAND-HK62 
6DEHA-H 50 
SWOOD-~€54  
IROSE-CW65 
7GRAH-CH49 
lFOX -KR56 
4RONC-PG62 
4HCCO-IN56 
7RADK-A056 
5MEAD-LC52 
4LAUR-Mi46 
6HALE-3L92 
53ROM-RN40 
TMCSU-A 52 
4PETE-GA91 
%PETE-GA93 
4HAMS-R 58 
4PETE-GA92 
4PETE-GA91 
4PETE-GA93 
BAUTO-S060 
BSHAR- JE64 
1SHIT-NO54 
7T1iIE-R 64 
TNIEYH-AE47 
9VANP-RE64 
1StWH-RW61 
&FISH-P 91 
1SibNT-AH65 
S K I  NG-BG5 1 

n i n  which 
blarik i n  



ENTRY CODE* 

ENGINEERING GUIDE FQR W i P N t l l T  DESIGNERS= HUHAN 
Y= SAFETY AND EHERGLlr lCY'6QUI?N~T'FOR AIRCRAFT CREWS. B I B L I O  
9 STANDARD VSO OP'fIBNAL GWIIRBYT ON AN AUTOMOTIVE VEHICLE= 
Y SURVIVAL AND PERSONAL EWlPnONT SYMPOSIUH= PROCEEDINGS OF 
R, PART 11 - STOWAGE OF EQUIPN%NT UNDER TROOP SEATS= CRASH 
W TYPE FL IGHT RESTRAINT WUIPMeNT* EVALUATION OF1 CONVENTION 

OTHER RELEVANT SAFETY EQUIPRENT* 
INJURIES  AND PROTECTIVE EQUiPMENT* ARMY EXPERIENCE WITH CRAS 
W TYPE FLIGHT RESTRAINT EQUIPW%NTr CONVENTIONAL AND NE 
0 OPERATEONOF VEMICULAR &tUf?R6Yt* HUMAN BODY S I Z E  AND CAPAB 
ON OF HIGHWAY TRANSPORT EQU3PnEWta HUMAN VARIABLES I N  THE DE 
NT HARNESS FOR THE 8-58 €$CAPE CAPSULE= THE OEVELOPHENT OF A 
E HEAD POSITIONING* A40 ESCAPE SYSTEM* EVALUATION OF MODIFIE 
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#0DATION= COMPARATIVE EYALUAlfON OF AIRCRAFT SEATING ACCOM 
ONCEPT= CRASHWORTHINESS EVALUAT1ON OF AN ENERGY ABSORPTION E 

ING SEAT= EVALUATION OF COLLAPSIBLE TYPE DITCH 
NG CRASH DECELERATIONS= ENALUATIOY OF HEAD AND FACE INJURY P 
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t h e  f i rs t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 ,  
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A SURVEY OF NEW JERSEY E 
T l V E  SEA? BELTS. OYNEW E 
TECTIVE EOUIPMENT* ARMY E 

RAF E 
SEAT BELT PROHOTION= AN E 
BELTS, A DISCUSSION AN@ E 

BQEY RESTRAINT= AN E 
OF AN ERERGY ASSQRPTIOk E 
TER= OYMANXC TEST OF AM E 
OF SELECTED ROCKET-SREC E 

ENCXNEERS AND RESEARCH E 
SEATED POSITIONS= MUWAh E 

A CRASH HARNESS= HOHAM E 
D DECELERATION FORCES t E 
N FORCES 4EYE-BALLS I N S  E 

OEVELOPHENT TEST WOOEL F 
FORM* DEVELOPMENT MNC F 
EVALUWTICH OF MEAD ANC F 

MSx F 
JET PASSENGERS= AERCMEC F 

OF FCRYARDVS. REARMARC F 
THE FCRWARD VS REARYARC F 
ON* PT, 1 1 9  THE FORMARC F 

A BACKMARC F 
NT= FAILURE OF REARYNAC F 

I N  THE FORUARD AND AFT F 
HE BACKWARD AND FURWIRC F 

AFT VS FORWNRO P 
OF INFORHATION I N  HUMAN F 
OF INFORHATION I N  MUHkN F 
OF INFORHATION I N  HUMAN F 

OESNGN F 
D BIBLICGRAPHY ON HUMAN F 

SAE= HOlrlAN F 
AN ANALYSIS OT s u n €  P 

V AND OVERVIEW (IrF Htl#tAN IF 
ANALYSIS OF SQHB HUMAR F 

Y WILL DRIVERS REACT TO F 
STUDIES REVEAL GRZJESWE F 
0 SEAT TIEDOWN AND BELT F 
BLE TRANSPORT ACCIDENT- F 

*=  THE F 
E t T S  ANC CABS= COQE H33 F 
T BELT INDUSTRY DRIVING F 

F 

AWINAYION OF SEA? BELT HARNESS= 
ARIWAtOOW OF SEAT HARNESS= 
ECUTIVE= DEVELOPMENT OF CRASH-SURV 
ERTEO ON THE HUMAN BODY= DEVICES F 
I H a r  THE SEAT 
SSTLNG SEAT BELTS= 
PERIEWCE ACXR= A REVIEW OF AUTOMOB 
PEREEMCE AND NQN-OWNER ATTITUDES* 
PERIEWEL WITH CRASH INJURIES AND P 
PERIEWCE WITH SAFETY HARNESSES= 
PERIRENYAL EVALUATION OF TWO APPRO 
PPRIW&NTAL STUDY OF THE VARIABLES 
,PERICIENTl t  SYSTEH OF PRE-EJECTION 
B€RtMEWTAL TRGOP SEAT CONCEPT= CRA 
'PERIREMTAL TRBQP SEAT INSTALLATION 
BERIWEPJTS. PART I I *  DYNAMIC RESP 
PERTS SAY* $YES*'= AUTO SEAT BELT 
POSURE TO LINEAR OECELERATIVE FORC 
,POSURES TO LINEAR OECELERATION, PT 
E-BAlLS IN, EYE-BALLS OUTJr PASSEN 
'E-BALLS Oblflo PASSENGER TOLERANCE 
1C6A= P ILOT EMERGENCY ESCAPE UPPER 

~BRXCATIOR OF USAF HEIGHT-WEIGHT HA 
,CE INJURY PQTENTlAL OF CURRENT AIR 
l C l A 1  TRAUMA I N  AUTOMO&ILE COLL IS IG  
iC lh ITY  STUDIES SHOCK ABSORBER SEAT 
IC ING AIR TRANSPORT PASSENGER SEATS 
IC ING PASSEHGER SEATS= ECONOMIC CON 
i C I N 6  PLISXTXCZN AN@ THE DEVELOPMENT 
IC ING SEAT INVESTIGATION= 
IC ING SEATBACKS ANC RESULTING INJUR 
l C I N 6  SEATED POSITIONS- EVALUATION 
lCIW6 SEA'TED POSITIONS= HUMAN EXPOS 
rCIN6 SEAT4 XN TRANSPORT AIRCRAFT2 
[CTORS ENGINEERXNGI INCLUDING ASSOC 
iC?ORS ENGINEERING, INCLUDING ASSOC 
ICTORS ENGINEERIING* SOURCES 
ICTORS I #  AUTOHOTIVE SAFETY= 
#TORS I N  ENGINEERING DESIGN. ANNOT 
ICTORS I N  HIGHWAY TRANSPORT SAFETY 
iCTORS INFLUENCING SEAT CQWFCRTP 
ICVORS REFERENCE WORKS= A BXBLIQGRA 
rCfORS TO P)E CQNSIDEREO I N  DEVELOP1 
iCTORV*INSIAdLED SEAT BELTS* STUDY 
i C f 3  SAE JOURNAL= EOLLXSION 
LSLURE I N  LIGHTPLANE ACCIDENTS= I N J  
ISLURE OF REARWARD FACING SEATBACKS 
,Lt( lC"fF THE TERM 'MHPPLASH INJURY 
IRH TRACTOR* CDDE N34 FRONT END LOA 
iSf*  AUTO SEA 
,STEIN YOUR SEAT BELT= 

KENN-JE58 
KENN-JEST 

1DEHA-H 93 
6RESW-JB61 
?FISH-J 65 
88AST-JC63 

CAMP-8 J 9 3  
8AYER-MU56 
6f3EZR-AA61 
8FRYE-0162 
88LOH-GW6l 
5 B L f f b G W b l  
1FITZ-JG62 
7YEIN-LW65 
7 TURN- JW63 

NICH-G 64 
13AUTO-SB60 
ISTAP-JP51 
6STAP-JP91 
6DELV-RJ63 
6DELV-RJ63 
BKALO-JG56 
5HCCQ-JT63 
6SHEA-JJ66 
bN,AHU-AH65 
7AERO-PS59 
7KIRC-OE91 
20UGG-BC6l 
6S' lAP-JP91 
7BrACK-FS5a 
7HASB-AH62 
7N13BL-H 6 1  
7S'fAP-JP5X 
7 A I R  -TA61 
4PEETE-GAS1 
4PETE-GA93 
4Pli-TE-GA92 
IHAEV-R 55  
4LAUR-ML46 
5MCFA-RA56 
7UISCH-RA59 
4R(JNC-PC6 3 
5HCCO-FP58 
5SCOT-BY63 
6SEVE-OH60 
6PEAR-RG61 
7HASB-AH62 
6BRAU-PW93 

GIVE-GAS4 
2KFIAS-K 6 4  
8FAST-YS62 

*The d i g i t  i n  t h e  f i r s t  column o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o n  i n  which  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by  t h e  l e t t e r s  wh ich  f o l l o w .  A b l a n k  i n  
t h e  f i r s t  column d e n o t e s  a"n e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



SEAR e m  PA 
T= HUNAN TRANfPQRBATlON F1 

RSTATE TRUCK O I I V E R S =  PM 
SENT STATUS OF THE NAVY P I  

Fa 
PA 

THE NATURE QF Fa 
V I B R A T I Q N  bE?dBE AND FA 

HARNESS CO#FIGURATIOk= H 
SEAT WITH CRASH SAFETY F I  

OMUTIVE UEHICLE* SAFETY PO 
ANCf  F I R M  STUOIES OTHER W 
N I N  1966, A SUMNARY OF FU 
PROPOSAL FOR AN I N I T I A L  F I  
PROPISAL FOR AN I N I T I A L  H 
R O B l L E S r  TRUCKS* BUSES= F l  
ENGER TYPE* AUTOM3TIVe= FU 

INJURY TO THE PREGNENT F I  
THE PREGNENT FENALE AND M 
CE= STAPP CAR CRASH AND F t  
E L T  DEVELOPED AT YRIGHT FL 
I O N  OF THE HANUQm-TYPE FB 
RXHCIPLES OF SEATING I N  f t  

CUSHION AND SQUAB FT 
SAFETY COUNCIL ME#BERS= FE 

F 1 
CHEVREN DEALERS I N  EAST F I  
Y PAT7ERNS= PRELIMINARY Ff  
I O N  OF P L A S T I C  WAVES I N  P I  

BELTS PASSE. I X a R A N C E  F I  
SEAT PRESSURE P A 0  - F f  

EW RECO8HENDPD PRACTICE FE 
USE AHOffG MOTOR VEHICLE FLS 
NVEWTIQWAL AN0 NEW TYPE FC 
NVENTIOBiAt AND #&XQ TYPE FL 
RESEARCH--REVIEY OF THE FL 
EEDINCS OF 2N0 NATIONAL Fb 
A I N T  I N  ADVANCED HANNEO FL 
NESS TAKE-UP U€CWANISN= FL 
STEM FOR ADVANCE MANNED FL 
0 AIRPLANE= FUSELAGE - F@ 
LERATION WHICH OCCUR I N  FL 
LERATIO#  WHICH OCCUR I #  FL 
SMENT OF THE COHPORT OF Fa 

IMPACT OUOTECTION YITH W 
PO 

MANUFACTURE OF PLA$T ICS FO 
THE DEVELOPNENT dF FO 

PERTIES OF POLYURETHANE FO 

I8NBRS FOR 1962 CARS= 
L L f t S @ O  AND PROTECTION AGAINST RE 
leu8 AN0 HOURS OF SERVICE OF I N T E  
IWE R E L I E V I N G  PNEUMATIC SEAT CUS 
[6U% TEST OF CUSHION PAD SUPPORTS 
lWL TEST QN SEAT BACK SPRINGS= 
;war 
i6UE- 
i I B t l t T Y  STUDY. LATERAL IMPACT Y 
'URES FOR CH-47A HELICOPTER= ARM0 
'URES* STANDARD VS. OPTIONAL EQUI  
'URES- SEAT BELTS PASSE. INSUR 
! R A l  AND STATE A C T I V I T Y =  HIGHWAY 
iRAL MOTOR VEHICLE SAFETY STANDAR 
tRA1 NOTOR VEHICLE SAFETY= A 
iRAL SAFETY SPECIF ICATfONS FOR AU 
iRAL S P E C I F I C A T I O N q  B E L T *  SEAT* P 
LLe AND FETUS I N  LAP BELT  RESTRAI  
IS I N  LAP BELT RESTRAINT.= IBPACT 
.B DEHONSTRATION PROCEEDINGS OF T 
.O* SAFETY SHOULDER B 
lTeR SEAT= COMFORT EVALUAT 
trBa TYPE AIRCRAFT= P 
:IWGS= 
LL REPORT--SURVEY OF SEAT BELT US 
rk REPORTS 
I PRfJHOTION DEAL A GREAT PULLER-I  
I I H 6 S  OF THE EFFECT OF AUTOMOTIVE 
,TB CYLINDERS O f  A STRAIN-RATE-DE 
I STUDIES OThER FEATURES= SEAT 
if MONTHLY PROGRESS REPORT* 
!S MOTOR VEHICLE SEAT BELT ANCHOR 
if OPERATORS* YHO ARE NATIONAL SA 
IHT RESTRAINT EQUIPMEHTr EVALUATI  
;HT RESTRAINT EQUIPMENT= CO 
iHT SAFETY FOUNDATION IMPACT WORK 
iHT SAFETY SURVIVAL AND PERSONAL 
iHT SYSTEMS= CREV PHYSICAL SIfPPOR 
iHT TESTS OF I N E R T I A  REEL SHOULDE 
; H I  VEHICLES= I N V E S T I G A T I O N  OF A 
tR STRUCTURE - SEAT ATTACHNENTr U 
,N6= CONCERNING HUHAN TOLERANCE O 
'M6= ON RESISTANCE I N  MEN TO CERT 
t CUSHIONING= APPROACH TO THE ASS 
I PLAST lCS=  
I RUBBER AN0 SEATING COMFORT= 
I SEATS= DES161-9, DEVELOPNENT AND 
IED LATEX CUSHlBNIN6  SAE JOURNAL* 
IS I N  RELATION TO THEIR  USE AS E J  

ENTRY CODE* 
I ISEAT-BF62 
OCLAR-C 9 1  
5UNIT-SP41 
7HANN-TO58 
JFORD-MC47 

FORD-IIC 
5 O I L L - 0 0 3 3  
5KEIG-G 46 

ROTH- J D 6 6  
7THOH-OF64 
l L E E  -H 59 
8SEAT-BP61 
2NATI -HU67 
8AUT0-MA66 
7AUTO-MA91 
BCAMP-HE62 
?GENE-SA60 
5SNYD-RG6b 
SSNYD-R666 
1STAP-CC63 
8SAFE-S839 
f P A T T - 0 1 4 5  
7PATT-DI  
7CUSH-AS33 
SNATI-SCbO 
5MCCO-IN56 
2BARG-S862 
6BRAU-PW92 

TAPL-BD60 
8SEAT-BP6l  
I G U I L - F A 4 7  
8NEW -RP62 
5NATI -SC40 
1HUNT-H 5 5  
9SNYO-RZS8 
6KRAF-HA61 
1SPAC-FE64 
ISWED-HA61 

AHER-SC63 
6FREE-HE62 
1JENS-NA46 
6RUFF-S 9 2  
5RUFF-S 93 
'ISTON-PI65 
9OYE -ER58 
7HOEH-UH47 
7GGRIF-F 6 5  
7 E L L I - E E 3 9  
7 6 L A I - D H 6 l  

*The d i g i t  i n  t h e  f i r s t  column of the  ent ry  code denotes the  s e c t i o n  i n  which 
the  en t ry  is  located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an en t ry  located i n  Section 10.  



ENTRY CODE* 
A FOLLOW-UP STUDY OF SEAT BELT OSAGE= 

AND DYNAHISCHE PROFUNG POW SICHERHEITS6URTEN+ STATESCHE 
TO LINEAR OECELERAtlVE M R C E  I N  THE BACKWARD AND FORWARO FA 

PORTIRESVRAINT~ THE AIR FORCE STUDIES SEAT OESIGN* BODY SUP 
CAL FORCES.= MECHANICAL FORCES - TABLE I *  ESTIHATED TOLERANCE 
RATION AND DECELBRATION FORCES (EYE-BALLS I N *  EYE-BALLS QUTl 

CRASH FORCES AND SEATING= 
CELERATIONS AND HARNESS FURCES REASUREO I W  FULL-SCALE CRASH 

DISTR10WTIQN OF IMPACT FORCES ON THE HUMAN THROUGH RESTRAIN 
OF THE HUHAN TO IMPACT FORCES REVEAlED BY HIGH SPEED MOTION 

RAINT HARNESS ACTIVATOR FORCES.- HUUAN TOLERANCE TO AUTOMAT1 
Y TO VARIOUS MECHANICAL FORCES.= MECHANICAL FORCES - TABLE I *  
0 WITflSTkNO HIGH IHPACT FORCES* MEASUREMENTS OF THE LOADS RE 
I T T E E  ON INTERSTNE ANE POREIGN COXMERCE OF THE HOUSE OF REP 
TA I N  THREE-DIXENSIDNAt MRW. DEVELOPMENT AND FABRICATION 0 
PTER MOCKUP EVALUATION, FORT YORTHt TEXAS, 7 JULY 1960, 19-2 
SUBJECT REACTIOB I N  THE FORWARD AND AFT FACING SEATEO POSIT1 
CELERATION, PT. 111 THE FORWARO FACING POSITION AND THE DEVE 
RCE I N  THE BACKUARO AND FORWARO FACING SEATED POSITIONS= HUM 

RCRAFTs AFT VS FORWARO FACING SEATS I N  TRANSPORT A1 
CONSIDERATIONS I THE FORYARQ VS REARWARD FACING PASSENGER 

S AND 01s-ADVANTAGES OF PORWARDVS. REARWARD FACING A I R  TRANS 
EW OF T&E FLIGHT JAFETV lagONDAT1ON IMPACT YORK AND PLANS*= A 

LUR FRAGE DER SICHERHEITS-KAROSSERfEI 
NENXINGTQN PIVOTED SEA1 FRARE- 
W HARNESS LETS YOU HOVE FREELY- NE 

FARM TRACTOR, COQE H34 FRONT END LOADERS AND H24  TRACTORS - 
K YON SICHERHEITSGURTEN W E R  KRAFTFAHRERp ANALYSE DER DYNAHI 
A INT HARNESS SYSTEWS I N  WILL-SCALE BARRIER CRASHES ANC SLED 
NESS FORCES MEASUREG I N  FULL-SCALE CRASH STUDIES= ACCELERATI 
RNESS LGAOS MEASUREC I N  FULL-SCAU LIGHT AIRPLANE CRASHES= A 

MAN I N  STRUCTURE AND W N C f l O N r  VOL* 1s 
F A CRASHING VEMICLEv A FUWDAWfNTAL STUDY3 STOPPING THE OCCU 
NDUCT STUDY* DESIGN AND FURNISH PRBTOTYPES OF ENERGY ABSORPT 
DY t  OESIGNq DEVELBP ANC H l R N I S H  PROTOTYPES OF ENERGY ABSORPT 
ST*  MCDEL 240 AIRPLANE= FUSELAGE - FLUOR STRUCTURE - SEAT AT 
TH IS  THE SEATING OF THE FUTURE* I S  
T I N 6  THE DESIGN OF A 6 0  6 PERSONNEL RESTRAINT SYSTEHf CONSID 
QGRAH T t  CEUELOP A 60 * Cff PERSONNEL RESTRAINT SYSTEM- A RES 
0 SEAT BELTS I S  RAPIOtY C A f R I Y 6  UQWENTOUP LATCHING ON* DEMAN 
UDY OF SOFT LANOINGS ON GAS-PlLLPO BAGS= ANALYTICAL ST 
LTS UITW NEW SEAT BELT= 6At%NAY CHEMICALS BOCKLES OOWN PEAK 
L AND SPECIAL RESTRAINT GEAR= EVALUATION OF TRANSVERSE ACCEL 
STRAINT INSTALLATION I N  CBMERAL AVIATION AIRCRAFT= RECOHMEND 
T OF SAFETY HARNESS FOR GeNERAL SERVICE STRETCHER= OEVELOPUE 
CLE SEAT BELT ARCHORAGE C e o n E t a v  AND STRENGTH REQUIREMENTS s 
CLE SEAT BELT ANCHORAGE GROMETRY AND STRENGTH REQUIREWENTS S 
NS= SEAT BELT PROHOTION GBfS GOOD RESULTS BUT RAISES QUEST10 
THE SAFETY THE MOTORIST GETS* 
E OF THE HUHAN PECTORAL G I R D L f  TO RAPID DECELERATION= ANATOH 

ES= SAFETY W A S S  AND SAFETY BELTS FOR AUTOXOBIL 

5MANH-O 6 6  
KEIL-E 93 

7STAP-JPS1 
70EMP-CA62 
6GOL.D-OE46 
6DELV-RJ63 
7KIRC-Of92 

HOSE-JC53 
0 I ER-HR46 

bBIER-HR46 
6CANS-RV66 
6GOLD-DE46 

WURZ-EH48 
3SEVE-DM 
SHCCO-JT63 

CARR-J 6 0  
7NIOBL-H 6 1  
6STAP-JP91 
7SrAP-JP51 
7A IR  -TA61 
2DUGG-BC6l 
7KIRC-OE91 
6KRAF-MA61 
1RIXR-W 6 4  
7KENN-PS36 
BNEW -HL55 

G t VE-GA64 
W ILL -JH64 

88(3HL-N166 
MlSSE-JC53 
E 1BA-AM53 

5K14HN-F 4 3  
1EGLI-A 67 

LIING-FC60 
7AERU-C 60 
1JENS-NA46 
TI!: -TT65 
1BOYC-WC61 
1FREE-HE62 
201180-PC42 
9ESGA-JBb0 
ZGUTE-CB66 
1!4ILL-C057 
BYOUN-JW66 
LK I [EL - I t 50  

~ O T D - V S ~ ~  
8Nf W -RP62 
8011RN-6 6 2  
1FARL-NE59 
6FdlSO-A 50 
BGPLIW-G 93 

*The d i g i t  i n  t h e  f i r r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by  t h e  l e t t e r s  which fo l l ow .  A b1an.k i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  1 0 .  



ENTRY CODE* 
RE INTERNAL I N J U R I E S  I N  W I D E R  ACCIDENTS= CONCERNING THE OR1 

ARE SEA? BELTS 8800 FOR TRUCKS*= 
EAT BELT PROHOTION 6675 6000 RESULTS BUT RAISES QUESTIONS= S 

= 6008 SEATING ENGINEERING SAVES L I V E S  
0 SEAT BELTS, A SYEDISH ~ V L R N t I E W T  AGENCY USED CRASH-TESTRET 
Sm'* AUTO SEAT BELTS* QSOVERNHENT SAFETY EN61NEERS AND RESE 
MARKS TO MEETING Etf THE 0;OVERNORS@ SAFETY CONFERENCE= RE 
OF PREDICTING CENTER OF 6RAVfTV  AN0 MASS #BRENT OF I N E R T I A  0 

I N E R T I A  AND CENTERS OF 6RAVfTV  OF THE L I V I N G  HUMAN BODY= RQ 
CONTOUR HAPS, CENTER OF CRAYI'TYQ MOMENT OF I N E R T I A  AND SURFA 
T F I N D  PRQMCTION DEAL A GREAT PULLER-IN OF BUSIRESSs BARGAIN 
GNING VEHICLE SEATS FOR GREATQR COMFORT* O E S l  

SAFETY DEVICES FOR CAQUND VEHICLES= 
ONAL EQUIPHENT ADVISORY GROUP MEETING= HINUTES OF THE PERS 
ROBLENS FOR AUTCHAKERS- GROWEN6 SEAT BELT BUSINESS I S  PRESEN 
Y OF THE L IVER PRESENTS 6ROYIN6  SURGICALPROBLEM= STEERING WH 
OLLISIOW STUDIES REVEAL GRUESOME FACTS SAE JOURNAL= C 

HUMAN ENGINEERING WtQE FOR EQUIPRENT DESIGNERS= 
6 AWO= E I N F L M Z  DER WRM1111)&NOR8NUN6 AUF KRAFTVERTEILUN 

SEA? INSTALLATICN I N  AN WP1 HELICOPTER= DYNAMIC TEST OF AN 
UNITED STATES ARMY W25 HELICOPTER DROP TEST= 

HFORT EVALUATION OF THE HAnlOCN-tYfE FIGHTER SEAT+ CO 
COHO E D I T I O N  #REVISEOl=  HANBBOBU OF HUMAN ENGINEERING D&TA-- 
E SEAT BELT--HELPFUL OR M R I P U C . *  TH 

SAFETY H&RNESS - CRAIG TYPE= 
RAFT= SAFETY HARNESS - SABRE AND SILVER STAR AIRC 

TO AUTOMATIC RESTRAINT HARNESS ACTIVATQR FORCES*- HUMAN TOL 
D SINGLE STRAP SHOULDER HARNESS AN0 LAP BELT= EVALUATION OF 

FOR CUILDREN= SAFETY HARNESS AND OTHER PROTECTIVE EEVICES 
FOR CHILDREN= SAFETY HARNESS AND OTHER PROTECTIVE DEVICES 

HV HARNESS AND REEL QUESTIONNAIRE= 
HY FOR TESTING SHOULDER HARNESS AND SAFETY BELTS= DESIGN AND 
FOR A LAP-BELT-3MULDER HARNESS ASSEMBLY= CONSIDERATIONS 

WITH STANDARD AIRCRAFT HIRMESS CONFIGURATION= F E A S I B I L I T Y  S 
T METHOCS AND RETENTION HARNESS CRITERIA  FOR U.S. ARMY AIRCR 
APPLIEO I N A  RESTRAINING HARNESS FOR AIRCRAFT PILOTS= THE P R I  
= DEVELOPHENT OF SAFETY HARNESS FOR GENERAL SERVICE STRETCH€ 
SAFETY BELTS AND SAFETY HARNESS FOR MOTOR VEHICLES, INCLUDIN 
CONNECT TORSO RESTRAINT HIRNESS FOR THE 8-58 ESCAPE CAPSULE= 
D IES= ACCELERATIONS AND HARNESS FORCES MEASURED I N  FULL-SCAL 
D I E S  (LAP BELT SHUULDBR HARNESS I N V E S T I G A T I O N S I ~ P  LATERAL I M  

NEY HARNESS LETS YOU HOVE FREELY= 
LERATlONS AND PASGENGGR HARNESS LOADS MEASURED I N  FULL-SCALE 
ALUATION OF RESIRAIN ING HARMESS MATERIALS= ANALYTICAL EV 
0 CAPTION RELEASE OF HV HARNESS MOCK-UP= PHOTO AN 
I O N  HRBJ EFFECT OF SEAT HRRNESS ON WOVERENT OF CAR OCCUPANT 
LL ISXCNg EFFECT OF SEAT HARNESS ON ROVEbENT OF CAR OCCUPANTS 

AUTO SAFETY, SHJULDER HARNESS PROHOTION= NEW STEP TOWARD 
SAFETY MARNESS RESEARCH-CALIFORNIA= 

6RUFF-S 91 
BARE - 5 8 6 2  
8BARN-0 6 2  
7MCSU-A 5 2  
8CONS-U 9 2  
8AUTO-$060 
ZACKE-PC58 
5SIED-RR62 
5SANT-HR63 
SWEIN-AP38 
2BAR6-SB62 
7KEEG-JJ64 
IRYAN-JJ60 
1SANT-AH65 
ZHCDO-0 62 
6STEE-HI66 
6SEVE-DM60 
5W00D-WE54 
8KEIL-E 66 
7 TURN-JW63 

TURN- JW6 1 
7PATT-0145 
5MEAD-LC52 
BWAOE-PA62 
8COLE-BC53 
80EAN-DA60 
6GANS-RV66 

HEND-E 5 5  
1SAFE-HA66 
8SAFE-HA66 
BAVIA-CIS6 

SWEA-JJ51 
BSHAR-JE61 

ROTH- J D 6 6  
HALE-JL92 

181ER-HR46 
I K I E L - I L S O  
8 E I F F - A L 6 1  
9HOLC-GA6O 

HOSE-JC53 
6ZABO-AV92 
8NEU -HL55 

EIBA-AN53 
FINN-PE65 

8HASB-AH56 
BGRIH-G 9 1  
1GRIW-G 63 
8NEW -ST62 
8DUNL-DR65 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  b y  t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



ENTRY CODE* - 
L I S I O N  INVESTIGATION OF HARNESS RESTRAINING SYSTEMS= BARRIER 1FRED-RH65 
STEM AND THE INTEGRATEC HARNESS RESTRAINT SYSTEM UNOER CONOI I H I L L - J H 5 9  
ENCY ESCAPE UPPER TORS@ HARNESS SUPPORT DEVELOPMENT TEST MOD 8KALO-JG56 
F THREE-POINT RESTRAINT HARNESS SYSTEHS I N  FULL-SCALE BARRIE 8BOHL-NI66 
F I N E R T I A  REEL SHOULDER HARNESS TAKE-UP RECHANISH+ F L I G H T  TE ARER-SC63 
ARDING ADULTLS SHOULDER HARNESS TYPE SAFETY BELT- NEW VORK L 3AUTO-HA64 
N, AND COTTON= S)SOULOBR HIINESS WEBBING* A COMPARISON OF DA EIRARR-J 5 3  
ERIQRATIQN OF RCAF SEAT HARMESS WEBBIHG= DET 8BAYL-CH54 
AMIMATIEN OF NYLON SEAT HARNESS WEBBING= EX BAY L-CH58 

SHOULDER HARNESS. I T S  USE AND EFFECTIVENESS= 8DEHA-H 5 2  
SHQULOER HARNESS. I T S  USE AND EFFECTIVENESS= BDEHA-H 5 6  

ALUATIOR= PGWERED TGRSCI HARNESS. MECHANICAL SYSTEM AND HUMA GRAY-RF63 
EXARINATION OF SEAT HARNESS+ KERN-JE57 
REEL-O-MATIC SAFETY HARNESS= BPACI-SC91 

SAFETY BELTS AND HARNESS= 9RlOSE-CW52 
N L I T T E R  PATIEbT  SAFETY HARNESS= AEROMECICAL EVACUATIO B S T I  N-NE57 
XAMEMATInH CF SEAT BELT HARNESS= E KlENN-dE58 

DEVELOPMENT OF A CRASH HARNESS- HUNAN EXPOSURES TO LINEAR D 6STAP-JP91 
H A T I C  DUAL STRAP SAFETY HARNESS+ REEL-O- 8PibC I -SC93  
T BELTS VERSUS SHOULDER HARNESS= SEA BFIULT-JL66 

SAFETY HARWESSES FOR CARS= 8STOC-HCbl 
SEAT HARNESSES. A TECHNOLOGICAL LAG= 8CIDNS-U 9 3  

RESTRPINT HARNESS€%*-A REVIEWUP 1CHIS-SY63 
EFLEX I N E R T I A  REELS ANC HARNESSES- DYNAHIC TESTS OF TEL CMIS-SW59 
OGY OF SAFETY BELTS ANE HARNESSES* PHVSIDL 8HITC-FA47 

EXPERIENCE WITH SAFETY HARNESSES+ RAF 8FRYE-0162 
NG CF I N E R T I A  REELS FOR HARN€S$ESr REQUIREBENTS FOR TEST1 AILDM-8 65 
NING CHARACTERISTICS OF HARN€S$ESm RESTRAI  8TE5UR-B 9 4  
MICS OF CRASH RESTRAINT HARNESSES* THE DYNA HIRO-Y 5 5  

SEAT BELTS. SAFE OR HAZAROOUSea 8FALE-ED58 
NOTOR-VEHICLE INJURIES= HAZAROS TO HEALTH* EFFECTIVENESS OF 6FRAZ-RG6I 
ERATICMSr EVALUATION OF HEAD AND FACE INJURY POTENTIAL OF CU bStdEA-J J 6 6  

IHPACTm HOTIONS OF THE HBAO A#C TRUNK ALLOWED BY SAFETY BEL SMEA-JJS6 
m A D  INJURIES.  ASPECTS AND PROBLEMS 6OHHA-AK63 

NO, 157C FOR ACCEPTABLE HEAD POSITIONING= A 4 0  ESCAPE SYSTEMt 7BACA-GA6Q 
S OF BQCV RESTRAINT AN6 HBAD PROTECTION= COUPENOIUR OF ABSTR IHEND-E 6 1  

P I L C T S t  HEAD SUPPORTS 1BENT-R 4 3  
NT OF CAR OCCUPANT IN A HEAD-ON C O L L I S I O N  H R B t  EFFECT OF SEA 8GRIH-G 91 

EVALUATION OF XQDIFXEC HEAWREST INSTALLED BY A4D AIRCRAFT 7BACA-GA60 
Y AIRCREWRAN PRCTECTlVE HEADGEAR* IMPACT TEST METHODS AND RE HALE-JL92 
T OF CAR OCCUPANTS I #  R HQADON COLLIS ION= EFFECT OF SEAT HAR IGRIH-G 63 
L E  I N J U R I E S -  HALARCS TG HEALTH. EFFECTIVENESS OF SEAT BELTS 6FRAZ-RG61 

SAFETY BELTS ZN HBAVfES N E E D  RESEARCH= 8GUTT-JM65 
AND FABRlCATION ClF USAF HELGHT-WEIGHT RANIKNSz ANTHROPONETRI 5MCCO-JT63 
UNITEO STATES ARNY ~ - . 2 5  HELICO?T@R DROP TESTS TIJRN- JW61 
MY YHU-10 BELL  IROQUCIIS HeLlCOPfeR HOCKUP EVALUATION, FORT W CARR-J 60 

SEAT BELTS INTHE +IU-.lA HBLICOPTER, PART I 1  - STOWAGE OF EQU 7ROEG-HF60 
ETY FEATURES FOR CH-476 HELICOPTER= ARMOR PROTECTION FOR P I L  7TtiOM-OF64 
-1 SERIES BELL IROQUUZS WELfCOPTERa CRASH INJURY B U L L E T I N *  8ROBE-SH62 
INSTALLATICON I N  AM H-,211 HELICOQfER~ OYNAHIC TEST OF AM EXPER ?TURN- JW63 
AND UX-10,'BELL BRQESCIOPS HELlCOPTERS* SUPPLEMENTS PERSONNEL R 1AVIA-SE91  

*The digit in z ETy-rsl column of the entry code denotes the section in which 
the e n t r y  is 1ot:aiecl a.bphabel ic>al ly by the letters which follow. A blank in 
the fi.rrst columr~ rienotes an entry located in Section 10. 



AND UH-18 B E L L  IROQUOIS WLIC6tT&RSt CRASH I N J U R Y  EVALUAT ION 
NUFACTURE OF PROTECTIVE H~tMETS&NO SAFETY BELTS  FOR MQTORIS? 

'CRUNCHY* T 0  HQtP ANSUER SEAT B E L T  QUESTION= 
ED CRASH-TESTRETHODS TQ HBtP CU ARRIVE  AT RAT INGS OF 52 MODE 

SEAT-BELT HERNIAm 
HUMAN BOOY TO WITHSTANO HI68  IMPACT FORCES= MEASUREMENTS OF 
PACT FORCES REVEALED BY HIGH SPEED HOTION PICTURE= REACTIONS 
R I S T I C S  OF B A T E R I A L S  AT H I 6 1  S T R A I N  RATES*  PART V I *  THE PROP 

A N A L Y S I S  OF C A L I F O R N I A  HIGHWAY PATROL REPORTS AND O P I N I O N S  
A N A L Y S I S  OF C A L I F O R N I b  HIGHWAY PATROL REPORTS AND O P I N I O N S  

D E S I G N  ANE OPERAT ICh  OF HIGHWAY TRANSPORT EQUIPMENT= HUMAN V 
HUMAN FACTORS I N  HIGHWAY TRANSPORT SAFETY SAE= 

RAL  AND STATE A C T I V I T V -  HIGHWAY TRANSPORTATION L E G I S L A T I O N  I 
CHRONOLOGICAL HlStORY OF AUTOMOTIVE SEAT BELTS= 

ARGAIN  SEAT BELTS  ARE A HIT& CHEVRON DEALERS I N  EAST F I N O  P 
SEAT BELTS HOLO I #  ACTUAL CRASHES= 

WOTON@S CHAIR=  
ORIVERS= F A T I W E  AND HOURS OF SERVICE  OF INTERSTATE TRUCK 

FOREIGN CCMBERCE QF THE HWSf OF REPRESENTATIVES= STATEHENT 
HOW SAFE ARE YOUR SEAT BELTS.= 

ORK STATE Y I E L D S  CLUES= H8W W I L L  DRIVERS REACT TO FACTORY-IN 
I N  A HEAD-ON C C L C I S I O N  HRB+ EFFECT OF SEAT HARNESS ON MOVER 

HMENTS I N  THE UeS; ARMY W I  S E R I E S  B E L L  IROQUOIS HELICOPTER 
ENT (IF SEAT BELTS  I N T H E  H O I l A  HELICOPTERo PART I 1  - STOWAGE 

HUUAN BEINGS AND THE MOTOR CAR= 
SEAT ING HUMAN BEINGS SAE= 

N I C A L  RESISTANCE OF THE HUMAN BODY AND TISSUES. INFLUENCE 0 
ES OF PROTECTION OF THE M A N  BODY AS A P P L I E D  I N A  R E S T R A I N I N  
NEHAT IC  BEHAVIOR OF THE HUMAN BOQY DURING CRASH DECELERATION 
N E H P T I C  BEHAVIOR OF THE HUMAN BODY OURING DECELERATION= K I  
OMENT OF I N E R T I A  O F  THE HUMAN BQOY I N  ANY P O S I T I O N =  METHOO Q 
F F I C I E N T  SUPPORT OF THE WMAN BODY I N  MOVING V E H I C L E S  AND RE 
OF VEHICULAR EQUIPMENT= WMAN BODY S I Z E  AND C A P A B I L I T I E S  I N  

E DESIGN= WUAN BOOY S I Z E  AND PASSENGER V E H I C L  
LERANCES OF UNPROTECTEC Hunm aoey TO VARI~US MECHANICAL F a R  

= CAN THE HUMAN BODY TOLERATE V I O L E N T  CRASHES. 
K I N E H A T I C S  OF THE HUMAN BODY UNDER CRASH CONDITIONS= 
PROTECTXQN OF THE HUMAN BODY= 

THEHAT ICAL  WODEL Q F  THE HUMAN BODY- A M A  
I R  IMJURY EFFECT QN THE HUMAN BODY= AIRCRAFT SAFETY BELTS. 
f R  I N J U R Y  EFFECT ON THE HUMAN BODY= AIRCRAFT SAFETY B E L T S *  
DYNAXIC RESPONSE UF THE wnAn BODY= BIO 
AND SURFACE AREA OF THE WMAN BODY= CONTOUR MAPS* CENTER OF 
RESSURES EXERTEC ON THE HUMAM BODY= D E V I C E S  FOR MEASURING CO 
F GRAVITY OF THE LIVING HUMAN may= MOMENTS OF INERTIA AND c 

RESPBNSE OF THE SEATEC M A N  CADAVER TO ACCELERATION AND= 
A T I E L T S r  HUMAN CRASH DECELERATION TESTS ON SE 

AUTOHOTIYE W U A W  CRASH STUDIES= 
HUUAN DECELERATJON= 

ENTRY CODE* 
6 H A L E - J L 9 1  
6 Z I F F - 0  65 
BCRUN-TH65 
BCONS-U 92 
6HURW-ES65 

NURZ-EM48 
6R IER-HR46  

TAPL-BD60 
8TOUR-B 9 1  
BTOUR-B 9 3  
5HUMA-V152 
5MCFA-RA56 
2NAT I -HU67  
l AMER-SB64 
2BARG-SB62 
8SEAT-BH58 
7HOOT-C 46 
SUNIT -SP41  
3SEVE-OM 
8HOW -SA62  
5SCOT-BY63 
8GRIN-G 9 1  
BROBE-SH62 
7ROEG-HF60 
5BREE-C 38 
'ISEAT-HB44 
6 Z I F F - D  65 
1B IER-HR4b  

DYE -ER50 
SWEA-J J 6 2  

SSIED-RR62 
7HCCO-CE47 
5HCFA-RA53 
SHCFA-RA6O 
6GOLD-DE46 
6DEHA-H 48 

DYE -ER56 
181ER-HR47 
5HANA-EP64 
bDEHA-H 5 3  
6TOUR-B 53 
6VONG-HE64 
5UE IN -AP38  
6RESY-JB61 
SSANT-WR63 
7HODG-VR63 

RYAN-JJ61  
1RYAN-JJ62  
6STAP-JP92  

*The digit in the first column of the entry code denotes the section in which 
the entry is located alphabetically by the letters which follow. A blank in 
the first column denotes an entry located in Section 10. 



NT DESIGNERS= HUMAN ENGINEERING GUIDE FOR EQUIPHE 
1 9 6 1 ~  NITMAN ENGINEERING BIBLIOGRAPHY 1960-  

A HUMAN ENGINEERING BIBLIOGRAPHY= 
IGN= THE APPLICATION OF HUMAN ENGINEERING DATA TO VEHICULAR 

lREVISEDI=  HANOBOOK OF HUWAN ENGINEERING DATA--SECOND E D I T 1  
HYSICAL ANTHROPOLOGY I N  HUMAN ENGINEERING= ANNOTATED B IBL IOG 
ACING SEATED POSITIONS= HUMAN EXPOSURE TO LINEAR DECELERATIV 
ENT OF A CRASH HARNESS= m n A W  EXPOSURES TO LINEAR DECELERATI 
URCES O f  INFORHATION I N  HWMAN FACTORS ENGINEERINGq INCLUDING 
URCES OF INFORHATION I N  W H A N  FACTORS ENGINEERINGt INCLUDING 
URCES OF INFORWATIOK I &  HUMAN FACTORS ENGINEERING= SO 
NOTATED 0IBLIOGRAPHY ON HUMAN FACTORS I N  ENGINEERING CESIGN= 

AFETY SAEx HUMAN FACTORS I N  HIGHWAY TRANSPORT S 
OGRAPHY AND OVERVLEW OF HUUAW FACTORS REFERENCE WORKS= A B I B  
RS= AN ANALYSIS ar s o n €  w n A #  FACTORS TO eE CONSICEREO IN DE 

THE HUMAN PACKAGING PROBLEHs 
OMICAL TOLERANCE OF THE HUMAN PECTORAL GIROLE TO RAPIC DECEL 

ID€= HUMAN REACTION TO MIL ITARY VEHICLE R 
HUNAN REACTIONS TO VIBRATION SAE= 

THE DYNAMICS OF HUMAN RESPONSE TO ACCELERATIONS= 
OYNAHIC RESEARCH OF HUMAN RESTRAINING DEVICES= 

ACCELERATION RESEARCH= WMAN RESTRAINT SYSTEMS DEVELOPMENT 
THE OYNAHICS OF HUMAN RESTRAINT SYSTEMS= 

OSITICNS= EVALUATION OF HUMAN SUBJECT REACTION I N  THE FORWAR 
DECELERATlON TESTS WXTW WMAN SUBJECTS= CRASH 

HUMAN SUSCEPTABILITY TO VlBRATIONs 
OF IWPACT FCRCES ON THE HUMAN THROUGH RESTRAINING DEVICES- D 
CTURE= REACTIONS OF THE HUMAN TO IHPACT FORCES REVEALED BY H 

HECHANICAL SISTER ANC WHAN TOLERANCE EVALUATION= PCWERED 
HY 1953-SEPTEMBER 1952*  HUMAN TOLERANCE I N  IWPACT LOADING* A 
R I N  FLYlNGm CONCERHKNG HUMAN TOLERANCE OF ACCELERATION AS I 

FOR SUPERSONIC ESCAPE= WMAN TOLERANCE TO AUTOHATIC POSIT ID 
NESS ACTIVATOR FORCES.= HUMAN TOLERANCE TO AUTOMATIC RESTRAI 

TH LAP BELT ONLY= HUMAN TOLERANCE TO LATERAL IHPACT W I  
BELT WITH REFERENCE TO HOWAN TOLERANCE= EVALUATION OF THE L 

ECELERATIDN STUDIES AM0 HUWAN TOLERANCE= LINEAR 0 
OF THE RESPQNSE OF THE HUMAN TORSO TO LARGE RAPIDLY APPLIED 
THE AIRSTUP RESTRAINT= WHAN TRANSPORTATIeN FATAL IT IES  AN0 

AY TRANSPDRT EQUIPRENT= HUHAN VARIABLES I N  THE DESIGN AN0 OP 
LATICH TB EQUIPWENT ANC WHAW- S I Z I N G  PROBLEHS CmA.Aa= ANTHR 

WNANL%NGTNEERING ASPECTS OF SAFETY= 
HV HARNESS AND REEL QUESTIONNAIRE= 

AND CAPTION RELEASE OF HV HARNESS WOCR-UP= PHOTO 
4 FRONT END LOADERS ANC W4 TRACTORS - INSTALLATION OF ROLL 
TY BELTS AND CABS* CODE W33 FAR# TRACTOR* CODE H34 FRONT END 

H33 FARM TRACTOR% CODE H34 FRONT END LOAOERS AND H24 TRRCTO 
ECDNfMI t  tON6IDERATlONS I THE FORYARD V S  REARNARD FACING PA 

INJURY BULLETIN. PART I - ATTACHMENT QF SEAT BELTS INTHE ti 
HU-1A HELICOPTERr PART 11 - STQXAGE OF EQUlPREDVT UNDER TRQ 

SLEO EXPERIRENTSs PART I f .  DYNAXIC RESPONSE OF RESTRAINED 
INEAR OECELERATIONI PTa I t s  THE FORWARD FACING POSITION AND 

-$thest column o f  t h e  e n t r y  code denotes t h e  sec 
t h e  en t ry  i s  located a lphabe t i ca l l y  by t h e  Le t t e r s  which fo l low.  
t h e  f i r s t  column denotes an en t ry  located i n  Sect ion  10. 

ENTRY CODE* 
&00D-WE54 
4RONC-P662 
4NCCO-IN56 
7RADK-A056 
5HEAO-LC52 
4HANS-R 5 8  
7STAP-JPSl 
6STAP-JP91 
4PETE-GA91 
4PETE-GA93 
4PETE-GA92 
4LAWR-WL46 
5HCFA-RA56 
4RONC-PG63 
5MCCtPFP58 
1SMIT-AC54 
bFAS0-A 5 0  
SSTER-S 6 1  
SJACK-HH36 
6PAVN-PR61 
IPROV-EL65 
IVYKU-HC64 

PAYN-PR62 
7N[BBL-H 6 1  
6RYAN-JJ60 
SPOST-F 44 

0 1  ER-HR46 
&BIER-WR46 

GRAY-RF63 
4DEFE-DC62 
6RUFF-5 9 2  
&CART-RL59 
6GANS-RV66 
6ZABO-AV91 
8STAP-JP58 
6LATH-F 5 0  
6HIESS-JL56 
9CtAR-C 9 1  
SHIUWA-VI52 
5KING-BG51 
5HlGFA-RA54 
8A'UIA-GI56 
8HAS0-AH56 

G I V E 4 8 6 4  
G IVE-GA64 
G IVE-GA64 

2DIJGG-BC6l 
7ROEG-HF60 
7R13EG-WF60 

N:ICH-G 6 4  
6STAP- J P 9 1  

t i o n  i n  which 
A blank i n  



PACT C O L L I S I Q N S ~  SERIES tB* 
NT1ON.a BIBLIOERAPHY OF IMP4 

ANNEX TO SYNTHESIS OF IUP4 
INST CONCUSS ION= IMP1 

AVIOR OF TEXTELES UNOER I U P l  
LTEO VEHICLE OCCUPANTS= IMP1 
EVICaS= DISTRIBUTIQN OF I U P 1  
ACTIONS OF THE HUMAN TO I N P I  

BODY TO WITHSTAND HIGH IMP4 
IN LAP BELT RESTRAINT.= I ~ P A  

R I A L S s  IMP1 
9 6 2 s  HUHAN TQLERANCE I N  IHPA 

TRAINT SYSTEM= IMP4 
S= STANDARD ON OCCUPANT XUPA 

= IMPA 
RESTRAINT SYSTEBf I W P l  

BIQOYNARIC STUDIES ON IMP4 
R CCLLISION AND RELATEC IWPA 
VESTIGATIONSI*= LATERAL IWPA 
AN PROTECTIVE HEADGEAR= I n P n  
SSEMLIES IN CONTROLLED rnea 
S= RELATIC~NSHIP BETWEEN twa 
AN TOLERANCE TO LATERAL I n P h  
I B I L I T Y  STUDY* LATERAL IHPA 
LIGHT SAFETY FOUNDATION I n P a  
E BIOLOGICAL EFFECTS OF IMPA 
E BIOLOGICAL EFFECTS QF rnpa 
E BIOLOGICAL EFFECTS OF IWPA 
Y BELT RESTRAINT DURING IMP4 

SPLENIC RUPTURE DUE TO I W P I  
= SEAT CQWFORT IRPR 

1H11 
TRANSPORT PASSENGERS BY IMPR 

IUPR 
E HUHAN 8ODY AS APPLIED f!dA 
UCKLE) SLIPPAGE* AND/OR INAU 
AN FACTORS ENGINEERIN%, fNCL 
AN FACTORS ENGIN&ERINGs INCL 
ESS FOR MOTOR VEHICLES* INCL 
T ION OF AIR ASSOCIATES* IWCO 

CO#FORT fWDE 
BELTS I N  ALLEN COU&TV* IWBI 

TION SAFETY BELT8 AS AN I N 0 f  
AUTO SEAT BELT iWDU 

EATING INNOVATION STIRS I N b U  
HUMAN BOOY= MOREHTS OF INER 

R OF GRAVITY* NQHENT OF INQR 
V I T Y  AND WAS3 MQENT OF IWER 
HANISH= FLIGHT TELTS OF INER 

rUTOHOB1CE SIOE-I#  
if ACCELERATION LITERATURE. ANME 
:T ACCELERATlOW TeCHNOLOGY FOR A 
:T ATTENtlATION I N  PROTECTIOIS AGA 
if CONDIT~ONSI AND OTHER ABSTRAC 
;Y DYNAMICS OF UNRESTRAJNEQs LAP 
3 FORCES QN THE HUMAN THROUGH R 
:T FORCES REVEALED BY HIGH SPEED 
:T FORCES= MEASUREMENTS OF THE L 
:f INJURY TO THE PRE6NENT FEMALE 
;T INVESTIC&TION ON TEXTILE MATE 
;T LOAOING* A REPORT BIBLIOGRAPH 
;T PROTECTION BY THE A IRS lOP RES 
;T PROTECTION FOR PASSENGER CAR 
:T PROTECTION WITH FOAM PLASTICS 
if PROTECTILFN WITH THE 'AIRSTOP* 
:T PROTECT ION= 
:T SLED TESTS ON BUSSES ININTERC 
:T STUDIES (LAP BELT SHOULOER HA 
:T TEST METMODS AND RETENTION HA 
;T TESTS= PERFORMANCE OF SEAT BE 
;T VARIABLES AND INJURIES SUSTAI 
:T WITH LAP BELT ONLY= HUM 
:T N I T H  STANDARD AIRCRAFT HARNES 
:t WORK AND PLANS.= AVIATION CRA 
;f= A CHRQNOLOGICAL BIBLIOGRAPHY 
;T= A CHRONOLOGICAL BIBLIOGRAPHY 
:T* ADDITIONS TO A CHRONOLOGICAL 
if- MOTIOtJS OF THE HEAD AN0 TRUN 
IPER PLACEWENT OF AUTOROBILE SAF 
IVPO BY SPECIAL MEASURING DEVICE 
lVEO SEAT AND BACK CUSHIONS= 
lWfD SEAT HATERIALS DESIGN= CRAS 
IWff iENf OF LAP BELT TIGHTENER= 
rE$TRAINING HARNESS FOR AIRCRAFT 
lER7fNT RELEASE= SAFETY BELT I B  
IOIWC ASSOCIATED AREAS I N  SYSTEM 
IOINC ASSOCXATEO AREAS I N  SYSTEH 
10116 NATIONAL SPECIFICATIONS AN 
lPOl lAfE0 SINGLE STRAP SHOULDER H 
j* 
r l A =  AUTOUOBILES Y I T H  SEAT 
;ATfOW OF THE A B I L I T Y  OF THEHUHA 
ITRV DRIVING FAST* 
,TRY INTERESTP S 
' I A  AND CENTERS OF GRAVITY OF TH 
' I A  AND SURFACE AREA OF THE HURA 
t A  OF THE HUMAN BODY I N  ANY POS 
' # A  REEL SHOULDER HARNESS TAKE-U 

ENTRY CODE* 
ISEVE-DM62 
4CAIIB-L 63 
4CAUB-L 6 3  
6SNIV-CG61 

WORG-H 5 5  
PAT R-LH66 
BIER-HR46 

6BIER-HR46 
YURZ-EM48 

SSNYD-RG66 
SCHW-ER46 

4DEFE-DC62 
9BLEC-C 6 5  
7AUT @HA92 
90YE -ER58 
9CLAR-C 92 
1ALDH-8 6 2  
1LABE-DJ65 
6ZABO-AV92 

HALE- J L 9 2  
LIST-RD63 

6CORN-GA61 
bZAB0-AV91 

ROT H-JD66 
6KRAF-MA61 
4CLAR-CC91 
4CtAR-CC93 
4CLAR-CC92 

SWEA-JJS6 
6COCK-WW63 
7SEAT-CI63 
?WHIT-RK59 
7STAP-JP61 
BPISA-FT64 
IBIER-HR46 
BHASB-AH55 
4PETE-6A91 
4PETE-GA93 
8EIFF-ALb1 

HEND-E 55 
5COMF-I 33 
8BREN-8 

WURZ-EM48 
2KRAS-K 6 4  
7SEAT-IS51 
5SANT-WR63 
SWEIN-AP38 
5SIEO-RR62 

AMER-SC63 

*The d i g i t  i n  t h e  f i rs t  column of t h e  e n t r y  code d e n o t e s  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A b l a n k  i n  
t h e  f i r s t  column d e n o t e s  an e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



ENTRY CODE* - 
N A H I C  T E S T S  O F  T E L E F L E X  INERTIA R E E L S  AND HARNESSES= GY C H I  S-SW59 
I R E P E h T S  FOR T E S T I N G  O F  INERTIA R E E L S  F C R  HARNESSES= REQU ALDC-B 6 5  
T I O K S  OF S E A T  B E L T S  FOB INFANTS AND S H A L L  C H I L D R E N =  A REPORT B N E F F - R J 6 1  
E R C L E  CF A P H Y S I C I A N ' S  INFLUENCE ON I N S T A L L A T I O N  OF S E A T  B E  8 B A S S - L W 6 5  
M A &  BCDY ANC T I S S U E S ,  INFLUENCE ON THE MANUFACTURE GF PROT 6 Z I F F - D  65 

P H Y S I C A L  V A R I A B L E S  INFLUENCING D R I V E R  COMFORT.% 5MCFA-RA55  
N A L Y S I S  OF $OPE FACTORS INFLUENCING S E A T  CQNFORT- AN A I H A C H - R A 5 9  
E N G I N E E R I N G =  SOURCES O F  INFORHATION I N  PUMAN F A C T O R S  E N G I N E E  4 P E T E - G A 9 1  

RIhGg SOURCES O F  INFQRflATiON I N  F U N A N  F A C T a R S  E N G I N E f  4 P E T E - G A 9 2  
E N G I N E E R I K G =  SOURCES OF INFORMATION I N  HUMAN F A C T O R S  E N G I N E E  4 P E T E - G A 9 3  

S T A T E  LAWS INFORHATION M A h U A L =  3AUTO-MA61  
CHRYSLER PRESS INFORHATION S E R V I C E =  8 C H R Y - P I 6 1  

C T  S L E O  V E S T S  GK B U S S E S  ININTERCITY S E R V I C E =  H A R R I E R  C O L L I S I  1 L A B E - O J 6 5  
= A PRUPQSAL FOR A h  I N I T I A L  F E D E R A L  WCTOR V E H I C L E  S A F E T Y  7 A U T C - H A 9 1  

CARS= A PROPOSAL FQR AN I N I T I A L  F E D E R A L  HETCR V E H I C L E  S A F E T Y  BAUTO-PA66  
SEAT R E L Y  IHJURIES AND L E G A L  A S P E C T S * =  6PCRC-JW65 

Y E X P E R I E N C E  b I T H  C R A S h  INJURIES AND P R O T E C T I V E  E Q U I P C E N T =  A 6 t3EZR-AA61  
P R E V E h T I G N  OF INJURIES D U E  TG CRASH= 6 S C H R - H A 5 1  

A E O O R I N A L  INJURIES FROM AUTO B E L T S  C I T E C -  6 A H D O - I F 6 5  
S E A T B A C K S  AND R E S U L T I N G  INJURIES I N  A S b R V I V A B L E  TRANSPORT A ?HAS$-AH62  
I G I h  C F  SEVERE I N T E R N A L  INJURIES I N  G L I D E R  A C C I C E N T S -  CONCER (SRUFF-S 9 1  

C A T T I C A L  INJURIES PRODUCED R Y  S E A T  B E L T S =  6 F I S ) t - P  9 2  
L E  SEbT B E L T =  A E O O C I N A L  INJURIES R E S U L T I N G  FROM T H E  STANDARO 6QDON-JH66  
LTS- -AN d N A L Y S I S  CF T H E  SNJURlES S U S T A I N E D  B Y  CAR OCCUPANTS= 6 L I S T - R D 6 3  
EN I P P A C T  V A R I A E R E S  ANE INJURIES S U S T A I N E C I N  L I G H T P L A N E  A C C I  (SCORN-GA61 
F O R N I L =  A C C H P A R I S G h  OF INJURIES T O  USERS AND NDN-USERS OF S 6TlOUR-B 6 Q  

NEAE IWJURIESe ASPECTS AND P R C B L E B S -  6CMMA-AK63 
A U I O M 6 8 f L E  INJURIES* A N A T I O N A L  E P I D E M I C =  6 F l S H - P  9 1  

C R A S I -  INJURf ESs b B E N S - 0 0 4 3  
WkI f fLW$M~fNJWRIESt  ODIDWL-JJ64 

PRODUCE I N T R A - A B O U H I W A L  INJURIES= A U T O M C T I V E  S A F E T Y  B E L T *  I 8 W I L L - J S 6 6  
R E V E N T I h G  RCTCR.-VEkTI:LE INJURIES= H A Z A R C S  TO H E A L T H *  E F F E C T  6Fl i4AZ-R66 h 

A B S O R B I N G  S E A T  RECUCES INJURIES= SHOCK 7SHQC-AS57  
Q U C I S  H E L I C C P T E R s  CRASH INJURY B U L L E T I N .  C O D I F I C A T I O N S  TO T RRIDBE-SH62 
DER TRCOP SEATS= C R A S H  INJURY B U L L E T I N ,  PART I - ATTACHMEN 7RIJEG-HF60 

AN UWUSUAL INJURY CUE TO T H E  S E A T  B E L T =  6 T O L I - S W 6 4  
F T  S A F E T Y  B E L T S .  T F E I W  INJURY E F F E C T  ON T H E  HUHAN BODY= A I R  6DIEHA-H 53 
F T  S A F E T Y  B E L T S *  T F E l R  INJURY E F F E C T  ON T H E  HUMAN BODY= A I R  6fh7UR-8 113 

G E S I G N  C R I T E R I I s  CRASb INJURY F U A L U A X I @ N .  M I L I T A R Y  TROOP S 7TlJRN-JW62 
U O l S  E E L I C O P T E R S a  CRASH INJURY EVALWABICN.  PERSCNNEL R E S T R A I  G H A L E - J L 9 1  
7 V E R T O L  CHINCQK= G R A S P  INJURY E V A L U A B I C N ,  SUPPLEMENT TO PER 1 A V I A - S E 9 2  
7 V E R T G L  C H I N G O K *  CRASk INJURY E V A L U A T I C N *  S U P P L E H E N T =  PERSO PAYN-PR64  
E OF I N T E R N A L  A B O O P I N A L  INJURY FROM S A F E T Y B E L T S  OR OTHER C A U  6 C R A S - I R 4 7  

M E C H A M I S P S  OF INJURY I N  HOOERN L I G H T P L A N E  CRASHES= 6PEAR-RG62  
PROELEN= S T E E R I N G  WPEEA INJURY QF THE L I V E R  P R E S E N T S  GROWING CSTEE-W I 6 6  
M O T I V E  S A F E T Y  D E S l G K  CR INJURY P A T T E R N S -  P R E L I M I N A R Y  F I N D I N G  6BRAU-PW92 
U A T I C N  CF H E A D  bND F A C E  INJURY P O T E N T I A L  O F  CURRENT A I R L I N E  6 S W E b - J J 6 6  
L C G Y  FOR A V I A T I E N  CRASH INJURY PREVEN?ICN,= B I B L I O G R A P H Y  C F  4CAWB-L 63 
Y E k G I N E E R I h G  FCR CRASH INJURY B R E V E M t I G N . =  S A F E T  $ H A L E - J L 9 2  
T OF S A F E T Y  SEATI I I fC  F13R INJURY P R E V F M T l C N =  THE DEVELOPMEN 7 H l G T - B C 6 6  

R T  O F  2 CASES= ENJURY BRQDUCEG B Y  SEAT B E L T S .  R E P C  OF;[SW-P 9 3  

*The d i g i t  i n  ~ i ? -Erz , t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is 1oc:atecl : i lphabe t ica l ly  by t h e  l e t t e r s  which f o l l o w .  A blan~k i n  
t h e  f i r s t  column dermtes an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



Y BELTS I N  UQTQR CARSt 1 
PLANS.= AVIATION CRASH I 

CRASH DfSIOW FRO4 CRASH I 
CTS OF AUTOfiOTIVe CRASH I 
TES ARMY AVIATIQN CRASH I 
N LIGHTPLANE ACCIDENTS= 1 
BELT RESTRAINT.+ IMPACT I 
E UXITEO UINGOQH* CRASH I 

CRASH I 
R RELATIONSHIP TO CRAW I 
Y CAN REOUCE CHANGES OF 1 
SEAT BELT AND ABDOMINAL I 
Y OF THE TERM *WHIPLASH I 
TERIAe REPORT OF CRASM I 

SEATING I 
S E M  BELT I 

EXPERIHENTAL TRO- SEAT I 
FOR SHQULDER RESTRAINT I 

ERS AND H24 TRACTORS - I 
HYSIC IA#*S  INFLUENCE ON I 

PRELIMINARY S E M  BELT I 
OF AUTOBQBILE SEAT BELT I 
TH THE THREE-POINT BELT I 

ON MANDATORY SEAT BELT I 
N OF HOCIFIED HEU-REST I 
LOPHENT OF A *BEM-PAD* I 
STING AND EVALUATIOId BY I 

S* SEAT BELTS PASSE. I 
ESTRAINT SYSTEM AND THE I 
NOVATION STIRS INDUSTRY I 

THE RARE OCCURRELHCE OF I 
NG THE ORIGIN OF SEVERE I 
R SEAT BELT ASSElr101LIES= I 
TEE OF THE COMUITTEE ON I 
AND HOURS OF SERVICE OF I 
TTACHHENT OF SEAT BELTS I 
TED SEATS INVE5716ATION I 
VING A LIFE nrv PRODUCE I 
Y AND ACCELERATED SEAT+ I 
MANNED FLIGHT VEHICLES* I 
T €US= BARRIER CCCLISIUN 1 

ERVICE L I F E 1  I 
ERVICE L IFB=  I 

IMPACT I 
A BACKWARD FACING SEAT I 

P BELT SHOULBER HARNESS I 
N6 DAMAGE FROM ACCIDENT I 

UeSe ARMY YHtP lD  BELL I 
ARRY HU-1 SERIES #ELL I 

IRY REDUCTlON 8Y THE USE O f  SAFET 
AY-RESEARCH-*REVIEW OF THE F L I f H  
lRY "RE$ E ARCH= 
I I V  RESEIRCH* HE0 ICAL ASP€ 
I I Y  RESEARCH= UNITED S1A 
IRY SEVERITY AS RELATE0 TO SEAT T 
IRY TO THE PREGNENT FERAL€ AND FE 
IRY WORK OF ?HE ROAD RESEA6LCH LAB 
IRVO A REPORT BIBL IOGRAPHY~ 
Iffy* CRASH OECE~EAAT~ONI CRASH EN 
IRY* CRASH STUD 
lRYr  THE AUTOHOBILE 
lIIY@= THE FALLAC 
IIYCtVALItATtOW~ MILITARY TROOP SEA 
IVATIBW STIRS INDUSTRY INTEREST= 
rALLlTfOW AND USE POLL= 
' ILLATION I N  AN H-21 HELICOPTER= 
' A L L l t 8 N 4  I N  GENERAL AVIATION AIR 
'ALLATIOII OF ROLL BARS1 SAFETY BE 
IALtATIOW OF SEAT BELT31 THE ROLE 
'ALLATIBIS SURVEY= 
t A L t a t I o m  TRENDS AND A SURVEY OF 
'ALtATIONS AND POSSIBLE SOLUTIONS 
' A L L l f I W S  I N  PASSENGER CARS= A P 
' A t t e e  BY 4 4 0  AIRCRAFT SERVICE CH 
rRUNENT CONTAINER= EVALUATION OF 
tS(U#ENTATlON* AUTOHOTIVE SEATING- 
IRANCE FIRM STUDIES OTHER FEATURE 
iCRATaO HARNESS RESTRAINT SYSTEM 
!REST* SEATING I N  
iRWAt ABDONINAL INJURY FROH SAFE1 
tRlAL INJURIES I N  GLIDER ACCIDENT 
iRYATION;AL ORGAWIZATION FOR STAND 
iRSTATk AND FOREIGN COHMERCE OF T 
t R I T l T a  TRUCK ORIVERS= FATIGUE 
IIE HU-1A HELICOPTER, PART I1  - ST 
I SAFETY BELTS FOR HOTOR VEHICLES 
LA-ADOBIIINAL INJURIES= AUTOMOTIVE 
iSTtCATION INTO SAFETY BELTS FOR 
!STltGA110W OF A PERSONNEL RESTRAf 
t S f l O I t I O h l  OF HARNESS RESTRAINING 
!STlCATIQN OF SEAT BELT WEBBING S 
is t I ( ;a tsaN OF SEAT BELT WEBBING s 
tSTIOATt6N ON TEXTILE MATERIALS= 
!ST lCAT ION- 
iSf lQATI@ISS$. .~ LATERAL IMPACT STU 
i S t ~ C & T f ~ W S =  NEW TECHNIQUES FOR A 
WOIS HELICOPTER MOCKUP EVALUATIO 
WO18 HELICOPTER- CRASH INJURY BU 

ENTRY CODE* 
$HERB-DC60 
6KRAF-HA6 1 
6KNOY-YR58 
60CtAU-PW91 
IAVIA-SE62 
bPEAR-RG61 
5SNYO-A666 
&STAR-JH60 
4ASTI-  6 2  
6DEHA-H 60 
6DEHA-H 52 
6CAHP-HE64 
6BRAU-PW93 
6ACIR-FSb2 
?SEAT-IS51 
5SEAT-0161 
?TURN-SW63 
8YOUN-JY66 
6 I VE-GA64 

8BASS-LY65 
8ChMP-BJ91 

CAMP-BJ93 
8SHAR-JE65 
8AUT0-Hh66 
7BACA-GA60 
1SWIT-no54 

SOC I-AE53 
8SEAT-BP61 
1HILL-JH59 
7SEAT-IS51 
6CRAS- I R 4 7  
6RUFF-S 91 
8FRED-RH65 
3SEVE-DM 
5UNIT-SP41 
7ROEG-HFbQ 

WILL-JH62 
8WILL-JS66 

WILL-JH62 
6FREE-HE62 
IFRED-RH65 

STET-CH64 
8STET-CH64 

SCHW-ER46 
?BACK-F SSO 
6ZABO-AV92 
1GREG-LU63 

CARR-J 6 0  
8ROBE-SHb2 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by t h e  L e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t ion  10 .  



DY UH-1A AND UH-18,BELL IROQUOIS HELICOPTERS, SUPPLEMENT= PE 
Y*  UH-1A ANC UH-18 BELL IROQUOIS HELICOPTERS= CRASH INJURY E 

I R V  IN-MORRIS DYNALOCK= 
WING SEAT BELT B U b I k f S S  I S  PRESENTING PROBLEUS FOR AUTOMAKER 
AND FCR AUTO SEAT BELTS I S  RAPIDLY GAIN ING #OMENTUM= LATCHXN 

I S  T H I S  THE SEATING O f  THE FUTURE= 
ANCE GF ACCELERATIOM AS IT APPLIES TO CERTAIN JERKING TYPES 
EAT BELT SYNDROCE-COES I T  EXIST.= THE S 
NTHROPOMETRIC SURVEY, ITS H I L I T A R Y  AND CGHHERCIAL POTENTIA 

SHOULDER HARNESS* ITS USE AND EFFECTIVENESS= 
SHOliLDER HARNESS* ITS USE AND EFFECTIVENESS= 

X A S ,  7 JULY 1 9 6 C s  19-2C JANUARY 19611 UmS* ARHY YHU-1D BELL  
JERK WITH AND WITHOUT SEAT CUSHIONS= 

S I T  APPLIES TO CERTAIN JBRKfN6 TYPES OF ACCELERATION UHICH 
TANCE I k  HEN TO CERTAIN JCRKING TYPES OF ACCELERATION WHICH 
NDS AND A SURVEY OF NEY JBRSEY EXPERIENCE ACIR= A REVIEW OF 
HOCK ABSORBER SEATS FOR JBT PASSENGERS= AEROUED F A C I L I T Y  STU 

PRCGRESS REPORT OF THE J O I N T  NATIONAL EDUCATIONAL SEAT BELT 
A L I T Y  ACCELEROMETER SAE JOURNAL= CHRYSLER R I D I N G  QU 
V E A L  GRUESOPE FACTS SAE JaURNALt C O L L I S I O N  STUDIES RE 

FOR A I C I H G  COMFORT SAE JOURNAL* C R I T E R I A  ARE SET 
OF R I C I h G  Q U A L I T I E S  SBE JOURNAL= PRELIUINARY STUDY 
ED LATEX CUSHIONING SWE JOURNAL= THE DEVEtOPWENT OF FOAM 
N t  FORT UCRTH, TEXAS* 7 JULY 1 9 d C r  19 -20  JANUARY 1 9 6 1 %  U * S *  

KBNNINBTON PIVOTED SEAT FRAME= 
I N G  CRASH DECELERATION= KINERATZC BEHAVIOR OF THE HUMAN BODY 

DURIMG DECELERATIONS KINEMAT3C BEHAVIOR CF THE HUMAN BCDY 
RASH CCNOITICNS= KfNERAt fCS OF THE XUHAN BODY UNDER C 

D TESTING I N  THE UNITEC KINGDOM= AUTOHATIC LOCKING AND RETRA 
ABORATORY OF THE U N l T E C  KINGOOW~ CRASF INJURY WORK OF THE RC 
ESCAPE SYSTEM, SURVIVAL K I T / L A P  BELT RESTRAINT SYSTEM EVALUA 
ENTQ k I T H  EnPHASIS UPON KNEE AND LCWER LEG RESTRAINTS= A RES 
NT CF CCTTOK ANC NYLON* #NITTED CLCTH U I T H  ELASTIC  STRETCH C 
HODf ZUR BESTIWRWNC DES KOHFORT6RAbES VON SITZEN= E I N E  VERFE 

SICHERMEITSGURTEM FUER KRAFTFIHRERt ANAtYSE DER DYNAPIK VON 
UNG UMD BEURTEILUNG UQN KRAFTPAHRZf!UGSI TZEN= HESSGERAET ZUR 
R GURTBANOANORONUNG AUF KRAFTVERTEILUNG AN@= EINFLUSZ DE 

W R I T E =  !.@ASPECT HEDICAL DES CEINTURES DE SE 
SAFETY STUDIES= A NEW LABORATORY DEVICE FQR PASSENGER CAR 

RK DF T k E  RDAC RESEARCH LABORATORY OF THE UNITED KINGDOM= CR 
ESSES, A TECWNCLOGXCAL 1A6= SEAT HARN 
NALYTICAL  STUCY QF SOFT LANDINGS ON GAS-FILLEC BAGS= A 

ROTARY BUCKLE LAP BELT ASSEHBLY= 
TO LATERAL IHPACT Y I T H  LAP BELT ONLY= HUMAN TOLERANCE 

ENT FEMALE AND FETUS I M  LAP BELT RESTRAINT.= IHPACT INJURY T 
ATERAL IMPACT S T t B l E S  I LAP BELT SHOULOER HARNESS INVESTIGAT 

IHPROVEHENT OF LAP BELT TIGHTENER= 
AP SHCULDER HARhESS ANC LAP BELT= EVALUATION OF A I R  ASSOCIAT 
NAMlCS CF UNRESTRAINEO* LAP BELTED* AND LAP DIAGONAL CHEST 0 
DURES FCR HCTOR VEHICLE LAP BELTS= SAE RECOUHENOS TEST PROCE 
RAINECr LAP 8ELTEBu ANC LAP DIAGONAL CHEST BELTED VEHICLE OC 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A 
t h e  f i r s t  column deno te s  an e n t r y  l o c a t e d  i n  Sec t i on  1 0 .  

ENTRY CODE* 
1AVIA-SE91  
6HALE-JL91 
9 IRVI -NO64  
ZMCDO-D 6 2  
2DOBO-PC62 
? I S  -TT65 
6RUFF-S 9 2  
?FISH-J  6 5  
5HERT-Hi59 
8DEHA-H 52 
BDEWA-H 56 

CARR-9 58 
~ H O I G O - V R ~ ~  
6RUFF-S 9 2  
6RUFF-S 9 3  

CAlMP-B J 9 3  
7AEIRO-PS59 
BLHIDT-DC6 1 
5 f E A  -CA33 
6SE'VE-OH60 
1BROY-RW35 
50Ri4N-GC30 
7ELlLI-EE39 

GARR-J 6 0  
7KEIVH-PS36 

DYE -ER50 
SUlEA- J J 6 2  
DYE -ER56 

BREW-FA65 
&STAR- JH60  

NAVA-AT66 
9VANP-RE64 
1BRfX-WE64 
7COER-R 64 

W I  t i - J H 6 4  
7THIEE-R 6 4  
8KE11L-E 6 6  
bKEAR-JB64 
1CICH-WG63 
6STAR-JH60 
8COIJiS-U 9 3  
9ES6A-J060 
%PAC 1-SC94 
6ZARCI-AV91 
5SNYD-RG66 
6ZABO-AV92 
8P ISA-FT64  

HEMD-E 55 
PATR-LU66 

BSOCI-AE91 
PAYR-LH66 

n  i n  which 
blank i n  



ONBINATION SHOULDER AND LAP SAFETY BELTS- C 
CCIDENTS- ANALYSIS QF La? SHOULOER BELT EFFECTIVENESS I N  A 

CONSIDERATIONS FOR A LAP-lE€.?Y#~LOfR HARNESS ASSEWBLY= 
ANCEx EVILUATION OF THE LAP-TVJlf AUTOWOBILE SAFETY BELT Y I T H  
E OF THE HUNAN TORSO TO LARGE RAPIDLY APPLIED UPWARD ACCELER 
PIDLY SAINING WOMENTUMa L A W H I M 6  ON* DEMAND FOR AUTO SEAT BE 

SEAT BELTS--ONE YEAR LATER* 
AND HEOICAL EFFECTS OF LATeRAL ACCELERATIONS DURING NAVY CE 

RNESS INVESTIGATIONS#.= LATERAL IMPACT STUDIES {LAP BELT SHO 
HURAN TQLERANCE TO LATERAL IMPACT Y I T H  LAP BELT ONLY= 

Na F E A S I B I L I T Y  STUDY. LATERAL IMPACT Y I T H  STANDARD AIRCRAF 
E OEVELaPNENT OF FOAHED LATEX CUSHIONING SAE JOURNAL= TH 
E SAFETY BELT= NE# YORK LAY REGARDING AOULT*S SHOULOER HARNE 

STATE LAYS INFORNATION NANUALo 
CIAO SPRING SEAT FOR AUTOMOBILES= 

S I S  UPOM #NEE AND LCWER La6 RESTRAINTS* A RESTRAINT SYSTEM F 
SEAT BELT INJURIES AND Lf f6AL ASPECTS.= 
HIGHWAY TRANSPORTATION L 8 6 I S L A T I O N  I N  1966, A SUWWARY OF FE 

STATE L%CISLATORS CONSIOER SAFETY BELTS= 
BELTS TC THE CALIFCRNIA LQGISLATURB. SUHMARY AND ANALYSIS OF 
BELTS TC THE CALIFORNIA L%6ISLATURE. SUWXARY AND ANALYSIS OF 
UES PROBLEUES PCSES PAR LffS SIEGES DE VBITURES= QUELQ 

NEW HARNESS L t T S  YOU HOVE FREELY= 
FETY BELT. I N  SAVING A L I F E  NAY PRODUCE INTRA-ABDOMINAL I N J  
Y, PERSCNNEL SUBSYSTEn, L I F E  SCIENCES* QUALITY ASSURANCE* AN 
Y p  PERSCNNEL SUBSYSTEM, L I F E  SCIENCES*. QUALITY ASSURANCE, A 
AT BELT WEBBING SERVICE L I F E -  lNVESTIGATION OF SE 
AT BELT WEBBIN6 SERVICE L I F E s  INVESTIGATION OF SE 

HEASUREO I #  FULLnSCALE L16HT AIRPLANE CRASHES= ACCELERATlON 
OWN AN0 BELT FAILURE I N  LIGHTPLANE ACCIDENTS= INJURY SEVERIT 
NO INJURIES BUSTAINEDIN LICRTPLANE ACCIDENTS= RELATIONSHIP B 
SXS OF INJURY I k  HOCERN LIGHTPLANE CRASHES= NECHANI 

G ABRUPT TRANSVERSE- L U 1 T S  OF SEAT BELT PROTECTION OURIN 
G CRASH DEC%LERATIONS= L l U l T S  OF SEAT-BELT PROTECTION DURlN 

N TOLERANCE= LIWEAR QECELERATION STUDIES AN0 HUNA 
ESSz HUMAN EXPOSURES TO LINEAR DECELgRATION, PT. 11, THE FOR 
IONS= HONAN EXPOSURE TO LINEAR DFCELERATIVE FORCE I N  THE BAC 

OF IMPACT ACCELERATION LITERATURE. ANNEX TO SYNTHESIS OF I X  
BIBLIOGRAPHY OF COWPANY LLTtR4TURE* PASSENGER COMFORT. A 

AEROMEOICAL EVACUATION L I T T E R  PATIENT SAFETY HARNESS= 
ING YHEEL INJURY OF THE LEVER PRESENTS GROWING SURGICALPROBL 
ATINC EWGINEERING SAVES LIVES= GOOD SE 
NTERS OF GRAVITY OF THE L I V I N G  HUMAN BODY= l4OMEHTS OF INERT1 

DESIGNED FOR L i V I N G *  
AT ATTACHHENTI ULTXWATE LOAD TEST* WODEL 240 AIRPLANES FUSEL 
TOR* CODE H 3 4  FROWT END LOABERS AND H 2 4  TRACTORS - INSTALLAT 
EBBING= EFFECT OF RAPID LOADING RATES OH THE STRESS-STRAIN P 
HAN TOLERANCE I N  IMPACT L O A D I N G  A REPORT BIBLIOGRAPHY 1953-  
NST REAR AND SIDE CRASH LOADS BY THE AIRSTOP RESTRAINT= HUHA 

ENTRY CODE* 

86RIS-RW55 
SHAR-JE66 

8SHAR-JE61 
8STAP-JP58 
6HESS-JLS6 
2DUBO-PC62 
8SCHR-DJ62 
ICLAR-CC61 
6ZABO-AV92 
6ZABO-AV91 

ROTH- JD66 
7ELL I -EE39  
3AUTO-HA64 
3AUTO-MA61 
7LEAF-SS40 
9VANP-RE64 
6WCRO-JU65 
2NATI-HU67 
3STAT-LC56 
8TOUR-8 9 1  
%TOUR-8 9 3  
7WISN-A 6 1  
8NEW -HL55 
BWILL-JS6b 
4PETE-CA93 
4PETE-GA91 

STET-CH64 
8STET-CH64 

E I  BA-AH53 
6 PEAR-RG61 
6CORN-GAS1 
6PEAR-RG62 
BGUGC-AS61 

BRUG-GH61 
6LATH-F 58 
6STAP-JP91 
?STAP-JP51 
4CANB-L 63 
4LIPP-S 91  
BSTIN-NEST 
6STEE-MI66 
7WCSU-A 52 
5SANT-YR63 
l D Y E  -ER57 
1JEISS-NA46 

GIVE-GA64 
HALE-JL91 

4DEFf-DC62 
9CLAR-C 91 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l low.  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t ion  10 .  



ENTRY CODE* - 
S AND PLSSENGER HARNESS LOADS MEASURED I N  FULL-SCALE L IGHT A EIBA-AM53 
E S r  MEASURE#ENT$ OF THE LBAOS REQUIRED TO BREAK COMBERCIAL A WURZ-EM48 
I T E D  K I B G 0 0 b  AUT0RbTIC LOCKING AND RETRACTABLE BELTS* THEIR 8REDF-FA65 

DECELERATIOk LOCKS AUTO SAFETY BELT= 8DECE-LA62 
EATING REOUIREHENTS FOR LONG DISTANCE= DRIVER AND PASSENGER 7AIlAM-A J6 5 

SCIENCE LOOKS AT SEAT BELTS= 8SCIE-LA63 
ERPHASIS UPON KNEE AWE LtIWER LEG RESTRAINTS= A RESTRAINT SY 9tBANP-RE64 
CORFCRTABLE SEATS- THE MAIM PRINCIPLES OF RESTFUL S I T T I N G  A TAKER- 5 1  
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ISENI&R$ BY INPROVED SEAT MATERIAL 
ISENCERS* AERONED F A C I L I T Y  STUDIES 
' IENT SAFETY HARNESS= AEROME 
'ROL REPORTS AND OPINIONS ON 54,34 
'ROL REPORTS AND OPINIONS ON 5 4 9 3 4  
'TERNS* PRELIMINARY F INDINGS OF TH 
IK RESULTS Y I T H  NEW SEAT BELT= GAT 
,TORAL GIRDLE TO RAPID OECELERATIG 
,VIC STRESS= S I  T i  ING 
IOULUN CONT RQL= 
lPt if* 
lPtE 
IFORWANCII OF SEAT BELT ASSEHBLIES 
,SONAL EQUIPHENT ADVISORY GROUP ME 
ISONAL EQUIPHENT SYHPOSIUfl= PROCEE 
,SONIL, EXECUTIVES OEVELOPUENT OF 
SONNEL ACCOUHOOATIONS XB-70A.p 
,SONN?L RESTRAINING DEVICES= 
,SONNfL RESTRAINT AND SUPPORT SYST 
,SONNEL RESTRl l INT SYSTEM FOR ADVAN 
,SONNEL RESTRAINT SYSTEM STUDY* CH 
,SONNEL RESTRAINT SYSTEM= A RESEAR 
iSONNEL RESTRAINT SYSTEM= CllENSIDER 
,SONNEL RESTRAINT SYSTEMS STUDY UH 
SONNEL RESTRAINT SYSTEHS STUDY. 
:$OWNEL RESTRAINT SYSTEHS STUDYo B 
,SONNEL RESTRAINT SYSTEMS STUDY* U 
:SONWPL RESTRAINT SYsTEns  STUDY* B 
ISOHN@L RESTRAINT SYSTEMS STUDY* C 
lSONNt1 RESTRAINT SYSTEHS= 
:SONREL SUBSYSTEH, L l F E  S C l  ENCESt 
tSONNEL SUBSYSTEH, L l F E  SCIENCESt*  
:SPECTI\lE V I  EM= 
IT0 AND CAPTION RELEASE OF HV HARN 
'S ICAL  ANTHROPOLOGY I N  HUHAN ENGIN 
'SICAL ANTHROPOLOGY I N  THE A - A s F o s  
'SICAL SUPPORT AND RESTRAINT I N  AD 
'SICAL VARIABLES INFLUENCING DRIVE 
'SICIAW@S INFLUENCE ON INSTALLATIO 
'SIOLOGY OF SAFETY BELTS AND HARNE 
:TWRE* REACTIONS OF THE HUHhN TO I 
.OT EMERGENCY ESCAPE UPPER TORSO H 
.OT SEAT (AEROTHERHl* COMFORT 
. O f  SEAT tYEBERl=  COMFORT E 
-01 SEAT (WE0ERlo COUFORT EYALlJA 
.QTECOPILOl SEAT WITH CRASH SAFETY 
,OT*S SEAT OF THE DOUGLAS B T 2 0  BOM 

ENTRY CODE* 

ICRAN-F J 6 2  
1DEHA-H 9 2  
1STAP-JP61 
7AERO-PS59 
8 S T l  N-NE57 
8TOUR-B 91 
%TOUR-B 93 
6BRAU-PU92 
2GATE-CB66 
6FASCS-A 5 0  
5LOWM-CL41 
8SAFE-BY63 
SDREY-H 
1DREY-H 6 0  

L I ST-RD63 
1SANT-AH65 
1SPAC-FE64 
1DEHA-H 93 

KOCH-R J 6 6  
KELL-AH64 
PAYN-PR65 

6FREE-HE62 
PAYN-PR64 

1FREE-HE62 
1BOYC-WC61 
I A V I A - S E 9 1  
1HALE-JL64 
1HALE-JL62 
6HALE-JL91 
1FLIC-SF62 
1AVIA-SE92 
1DEHA-C 6 2  
QPETE-GA93 
4PETE-GA91 
8CONS-U 9 1  
8HASB-AH56 
4HANS-R 58 
5DANO-A 44 
1SMED-HA61 
5HCFA-RA55 
8BASS-LW65 
8HITC-FA47 
6BIER-HR46 
8KALO-JG56 
7StEC-RF93 
1SLEC-RF94 
7SLEC-RF92 
7THOU-OF64 
7HENR-3945 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  In which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10 .  
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ENTRY CODE* 

P 
R AVIATIQN CRASH INJURY P 
EERING FOR CRASH INJURY P 
FETY SEATING FOR INJURY P 

P 
OR AIRCRAFT P I L O T L t  THE P 
ORTABLE SEATS* THE HAIR P 

E AIRCRAFT= P 
T CUSNIOYS AND THE RIDE P 

THE MUMAN PACKAGING P 
ITUREbr  QUELQUES P 

RENT AUTOHOTIVE SEATING P 
RENT AUTOUOTIVE SEATING P 
PHENT AN0 HUMAN- S I Z I N G  P 

BUSINESS I S  PRESENTING P 
AND P c s s I e t E  SOLUTIQNS= P 

INJURIES. ASPECTS AND P 
CES AND SAFETY RESEARCH P 
TS= SAE RECORMENDS TEST P 

SEAT BELT OYNAWIC TEST P 
AND F IELD  DEMONSTRATION P 

ASH COXFEAE#CE= P 
AL EQUIPMENT SY#WSIUH= P 
CAR CRASH CONFERENCE. P 

I N  SAVING A L I F E  MAY P 
CASES= INJURY P 

CRIT ICAL INJURIES P 
TC AWTOHOTIVE SEATING= P 

SAFETY S E M  BELT P 
AINT SYSTEM= A RESEARCH P 
L EDUCATIONAL SEAT BELT P 
RAINT SYSTEK EVALUATION P 

P 
AL S f  AT BELT PROGRAB= A P 
URE PAD - FIRST MONTHLY P 
R, DESIGN FOR CCL%ISIO# P 
ON CEALERS I N  EAST F IND P 
ES QUESTIONS? SEKT BELT P 
APPROACHES TO SEAT BELT P 
FETY. SHOULDER HARNESS P 
A I N  RATES* PART V I r  THE P 

P 
SSENCER CAR CUSHIONING= P 

P 
SEAT CUSHIQN MATERIAL= P 

ES ON THE STRESS-STRAIN Q 
SAE= ENGINEERING P 

R VEHICLE SAFETY= A P 
NS I N  PASSENGER CARS= A P 

[EVE 
I? WE 
[EVE 
!Eve 
tr NC 
IINC 
1 I Nc 
11NC 
loll1 
LO81 
LO81 
to81 
to01 
I081 
LOB1 
I 0 8 1  
lo81 
lo81 
iOCE 
iOCf 
loce 
lOCE 
lOCE 
,oeE 
tOOU 
:ODU 
I0 W 
,O OU 
i06R 
,06R 
106A 
i06U 
:OCR 
, 0 6 1  
iO6R 
,OJE 
,OH0 
,one 
,ona 
iOU0 
:OPA 
,OPE 
,OPE 
,OPE 
#Or'€ 
,OPE 
OPE 
,O?O 
or0 

ITION OF INJURIES DUE TO CRASH= 
ITIOlYoa BI0LIOGRAPXY OF IMPACT 
ITIOl lo*  SAFETY ENGIN 
ITION- THE OEVELOPWENT OF SA 
P t E S  OF CUSHIONING DESIGN= 
,?LBS OF PROTECTION OF THE HUMA 
' P l I S  OF RESTFUL SITTING AND TH 
PLPS OF SEATING I N  FIGHTER TYP 
!H SAE= SEA 
in* 
iHLS POSES PAR LES SIEGES OE VO 
tHd AND DESIGNS= CUR 
!@Id AND DESIGNS= CUR 
tns CoAaA,= ANTHROPOMETRIC DATA 
!@IS FOR AUTOMAKERSr 6ROWING SEA 
1H3 WITH THE THREE-POINT BELT I 
'US* HEAD 
'US- SOME ASPECTS O f  PASSENGER 
IURES FOR MOTOR VEHICLE LAP BEL 
IURES- ANALYSIS OF 
OINCS OF THE SIXTH CONFERENCE= 
DINGS OF THE lOTH STAPP CAR CR 
DIWGS OF 2NO NATIONAL FLIGHT S 
DIWOS=T#E 7TH STAPP 
E INTRA-ABDOMINAL INJURIES= AU 
-ED BY SEAT BELTS. REPORT OF 2 
)ED BY SEAT BELTS= 
TION TRIM ENGINEERING AS APPLI  
~fl ADOPTED= 
iW TO DEVELOP A 60 'Go PERSONME 

A PROGRESS REPORT OF THE JO 
iCla HARTIN-BAKER HKGRUS ESCAPE 
'SS I N  SAFE VEHICLE DESIGN= 
SS REPORT OF THE JOINT NATIONA 
SS REPORT= SEAT PRESS 
)T CAR,= PACKAGING THE PASSENGE 
ION DEAL A GREAT PULLER-IN OF 
ION  GETS GOOD RESULTS BUT RA IS  
ION* AN EXPERIMENTAL EVALUATIO 
IOU* NEW STEP TOWARD AUTO SA 

lATIOW OF PLASTIC WAVES I N  F I N 1  
s USE OF SPRI146 MATERIALS= 
,TtES OF CELLULAR RUBBER FOR PA 
78ES OF EXISTING SEAT BELTS* 
,TEES OF POLYURETHANE FOAMS I N  
T tES  OF RESTRAINT WEBBING= EFF 
T I E S  OF RU80ER I N  COMPRESSION 
AL FOR AN I N I T I A L  FEDERAL HOT0 
A 1  FOR AN I N I T I A L  FEDERAL HQTO 

*The d i g i t  i n  t h e  first  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  1 0 .  



ENTRY CODE* 

PROPRIPTARI PROTECTIVE WEBS+ 8PROP-PW61 
IRPACT ATTENUATION I N  PAOTC!CXIQW AGAINST CONCUSSION+ 6SNIV-GGbl 

DRTATIOk FATAL IT IES  AND PROTtCTtOM AGAINST REAR AND SIDE CRA 9Ct.AR-C 9 1  
EFFECTIVE PROTOCTlQl BY A RESTRAINT SYSTEMS 1LCMB-CF65 

SYSTEM= IHPACT PROTECTIOW BY OWE AIRSTOP RESTRAINT 9BI.EC-6 65 
LI~ITS OF SEAT BELT PWOT€CT~O# DURING ABRUPT TRANSVERSES 86t16G-AS6 1 

S= L I M I T S  OF SEN-BELT PROTECTION DURING CRASH DECELERATION BFIUG-GM6 1 
ACCIDENT PROTECXION FOR CHILDREN I N  A VEHICLE 1VEISZ-K 6 4  

AUTaMQBILE CRASH PROTECTION FOR CHILDREN* l D l l E  -ER62 
SEA"TELT PROTECfIQ# FOR CHILDREN= BSEAT-BP63 

DARD ON OCCUPANT IMPACT PROTLCffON FOR PASSENGER CAR SEAT BA TAUTO-HA92 
H-47A HELICOPTERs ARMOR PROTECTlON FOR PILOT/COPILOT SEAT M I  7 f  f10M-OF64 

CRASH PROTECTION I N  A IR TRANSPORTS= XSIAP-JP53 
RESTRAIkTS FOR OCCUPANT PROTECtION I N  WOTOR VEHICLES= SAFE A BSTAT-JD65 
MATERIALS DESIGN* CRASH PROTECTION OF A I R  TRANSPORT PASSENGE TSSIAP-JP61 
LOTS= TEE PRINCIPLES OF PROtECTfON OF THE HUMAN BODY AS APPL %BIER-HR46 

PROTECTION OF THE HUMAN BODY= 181ER-HR47 
INPACT PROTECTION MITH FQAH PLASTICS= 9OVE -ERSB 

I N T  SYSTEn= IWPACT PROTPCffON WITH THE *AIRSTOP@ RESTRA 9CL,AR-C 92 
NABIC STUDIES OH IWPACT PROOBCfION* BfOCY IALOEI-6 6 2  
80DY RESTRAINT AND HEAD PROTECTION* COMPENDIUM OF ASSTRACTS XHEND-E 61 

A VEHICLES A PROTECTlVE DEVICE FOR AN OCCUPANT OF %SL.NT-V 65 
ION= PROTECTlVE DEVICES AGAINST ACCELERAT ILEWE-SO61 

ONSIOEREO I N  DEVffLOPING PROfeC f IVE  DEVICES FOR ARRY AVIATORS 5HG'CO-FP58 
AFETY HARNESS AND OTHER PROTECTfVl! DEVICES FOR CHILDREN= S ILSIFE-HA66 
AFETY HARNESS IN0 OTHER PROTECTlVt DEVICES FOR CHILDREN= S 8SAfE-HA66 

CHItQRENeS P lOTf lCT lVE DEVICES= BALDM-0 63 
WITH CRASH INJURIES AND PIOTBCTIVE EQUIPMENT= ARMY EXPERIENC 618EZR-AA61 
OR U.S. ARHY AIRCREYUAR PROTEGTIVE HEADGEAR* IHPACT TEST MET HALE-JL92 
E OK THE MANUFACTURE OF PROTECTZVE NELHETSAND SAFETY BELTS F 6ZIFF-D 65 
T ION OF 'ENSOLITEP AS A PROTECTlVt PADDING MATERIAL AND THE ISMIT-HD54 

A PROTECTIV#! SEAT FOR CHILDREN= IALDA-8 6 6  
BIC-ENGINEERING OF PROTECXlVI SYSTEMS= ICELL-CF60 

PROPRaETAWY PROTECTfVE WEBS= BPRQP-PM61 
UDYS DESIGN AND WRNISH PROTO~VPES OF ENERGY ABSORPTION SYST LANG-FC6D 
GN, DEVELOP AND FURNISH PROTOTYPES OF ENERGY ABSORPTION SYST 7AERO-C 6 0  
TATISCHE AND DYNARISCHE PRUPUN6 FON SICHERHEITSGURTENP S KEIL-E 93 

SEAT BELT ADVERTISING= PSYCHOLOGICAL RESISTANCE TO SEAT BEL 5BLOEI-GW61 
TO LINEAR DECELERATIOHs PI'. I f 1  THE FORWARD FACING POSITION CnSTAP-JP91 

PRl3RCTIQN DEAL A GREAT PULLER-IN OF BUSINESS1 BARGAIN SEAT 20ARG-$062 
0, 1 3 0 3  QEVELOPHENT AND QCSALIFXCATION OF THRUSTER, CARTRIDGE $KENT-SJ61 
IMINARY STUDY OF RIOING lQUl tPTIES SAE JQURNALf PREL 5BRAN-GC30 

CHRYSlER RZDING QOALITY ACCELEROMETER SAE JOURNAL* 5TEA -CA33 
SYSTERr L I F E  SCIENCES,. W A L I T Y  ASSURANCE9 AND R E L I A B I L l T Y  E 4PETE-GA91 
BSYSTEHI LIFE S C ~ E H C E S ~  QUALITV ASSURANCE9 ANDRELIABILITY EN 4PETE-GA93 

GES BE VEITURE3= WgLQUES PROBLERES POSES PAR LES S I E  7WISN-A 6 1  
O HELP AYSWER SEiW BERT WESTION* "CRUNCHY9 BCRUN-TH65 

HV HARNESS AND REEL W € S T l O # I A I l E ~  0AVIA-CI56 
GOOD RESULTS BUT RAISES W e S T t Q N S r  SEAT BELT PROMOTION GETS 88klRN-IJ 62 

a RAF EXPERIENCE X f T H  SAFETY HARNESSES 8FRVE-0162 
N GETS 6 0 0 0  RESULTS BUT WIISES 4UEST1ONSx SEAT BELT PROHOTIO %BAIRN-6 62 

*The d i g i t  i n  t h e f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  w h i c h  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l 1 . 0 ~ .  A blank i n  
t h e  f i r s t  column denotes an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



ENTRY CODE* 
UWAN PECTORAL GIRDLE TO R 
A I N T  MEBOING* dFFECT Qf R 

EV6L SAFETY BELTS= R 
HE HUNAX TORSO TO LARGE R 

FOR AUTO SEAT BELTS I S  R 
AIRCRAFT ACCIOENT~P THE R 
EFFECT OF RAP10 LOADING R 
ATERIALS AT H IGH STRAIN A 
DS TO HELP CU ARRIVE AT R 

OETERIORATION OF R 
ClUES= HOW WILL DRIVERS R 
UATION CF HUHAN SUBJECT R 

HUMAN R 
H SPEED ROTION PICTURE= R 

HUMAN R 
SAFETY BELT THAT R 

AN0 PRCTECTION AGAINST R 
ANSVERSE ACCELERATION ( R 
E ACCELERATION {REAR TO R 

FOR CHILDRE#= R 
DVANTAGES OF FORYARCVJ. R 
TIONS I THE FORWARP VS R 
RT ACCIDENT= FAILURE OF R 

HATS ADOPTS R 
I N  HCVING VEHICLES AND R 

ON FOR STANDARDIZATIONp R 
ERAL AVIAT ION AIRCRAFT= R 
H REQUIRERENTS SAE= NEW R 
AT BELT ASSEWBLIESq SAE R 

VEHICLE LAP BELTS* SAE R 
BOCULAR RESTRAINT* R 

CRASH STUOY CAN R 
SHbCK ABSORBING SEAT R 

I N  MOT8R CARS= INJURY R 
HV HARNESS AND R 

FL IGHT Tt?STS OF I N E R T I A  R 
TRAINT SYSTEH= R 

SS= R 
R 

STS QF TELEFLEX I N E R T I A  R 
FOR TESTING OF I N E R T I A  R 

HOBILE SAFETY BELT Y I T H  R 
ERVIEW GF HUMAN FACTORS R 
FETY BELT= NEW YDRK LAW R 
= BARRIER C G L L I S U I N  AND R 

STUDY OF THE VARIABLES R 
NTS= INJURY SEVERITY AS R 

ANTHROPOWETRIC DATA I N  R 
AUTORfJBILE DESIGN I N  R 

'10 DECELERATIOff= ANATOCIICAL TOLER 
If0 LOADING RATES ON THE STRESS-ST 
' lO. rD@EgGElAt ION TESTS FOR CHEST-L 
'IDLY APPLIED UPYARD ACCELERATIONS 
' I D L Y  6 A I N I N 6  MOWENTUN= LATCHING 0 
lE OCCURRENCE OF INTERNAL ABOOWINA 
'IES ON THE STRESS-STRAIN PRGPERTIE 
'LS* PART V I ,  THE PROPAGATION OF P 
' INQS OF 5 2  HOOELS= AUTO SEAT BELT 
I$ SEAT HARNESS WEBBING* 
r f T  TO FACTORY-INSTALLED SEAT BELT 
lCTIOW I N  THE FORWARO AND AFT F A C I  
rCT1ON TO M I L I T A R Y  VEHICLE RIDE= 
iCTfONS OF THE HUWAN TO IMPACT FOR 
LCTIONS TO VIBRATION SAEs 
ICTS TO CAR MOTIONS= 
rR AND S I D E  CRASH LOADS BY THE A I R  
rR TU REAR1 U T I L I Z I N G  CONVEWTIONAL 
rR3 U T I L I Z I N G  CONVENTIONAL llNO SPE 
rR*PACINC SEATS CALLED SAFEST TYPE 
iRWARD FACING A I R  TRANSPORT PASSEN 
rRUAR0 FACING PASSENGER SEATS= ECO 
iRWARD FACING SEATBACKS AND RESULT 
iRWARD SEATING= 
,EM7 DEVELOPMENTS I N  SEAT CQNSTRUC 
,OUWLNQATIOWS FOR SEAT BELT A S S E M  
:OIIHQNBATEONS FOR SHOULDER RESTRAI 
;OUW%NDLO PRACTICE F I X E S  MOTOR VEH 
;OIIWE#DOB PRACTICE= MOTOR VEHICLE 
;OU#tNbS TEST PROCEDURES FOR ROTOR 
:OVERVr AN0 SURVIVAL SYSTEHa 
IUCE CHANGES OF INJURY= 
IUCES INJURIES= 
IUCTIOR BY THE USE OF SAFETY BELTS 
i L  QUESTIONNAIRE= 
iL  SHOULDER HARNESS TAKE-UP XECHAN 
iL-0-IIATIC *SAM BROUNE* SAFETY RES 
il-O-WATJC DUAL STRAP SAFETY HARNE 
it-O-NAIPSE SAFETY HARNESS= 
tLS AND HARNESSES= DYNAHIC TE 
iLS FOR HARNESSES= REQUIREMENTS 
%RENCE TO HURAN TOLERANCE= EVALUA 
:EREME WORKSl A BIBLIOBRAPHY AN0 
;ARDING AOULTsS SHOULDER HARNESS T 
.ATE0 IMPACT SLED TESTS ON BUSSES 
, A f t 0  TO EFFECTIVE SEAT BELT ADVER 
,1780 TO SEAT TIEDOXN AND BELT FAX 
,ATIOI I  TO EQUIPHENT AND HUWAN- S I T  
,ATION TO PASSENGER SAFETY= 

6FASO-A 50 
HALE-JL91 
HAT H-JH53 

6HESS-JL56 
2DUBO-PC62 
6CRAS-IR47 

HALE-JL91 
TAPL-0060 

BCONS-U 9 2  
8BAYL-CH54 
5SCOT-BY63 
?NOEL-H 61  
SSTER-S 6 1  
6BIER-HR46 
5 JACK-HM36 
8SAFE-BT63 
9CLAR-C 9 1  
1MILL-COST 
1 W I  LL-C057 
7REAR-FS66 
7KIRC-OE91 
20UGG-BC61 
7HASB-AH62 
7SELF-TM51 
7WCCQ-CE47 
BFREO-RH65 
8YOUW-JU66 
BNEW -RP62 
8SOCI-AE92 
BSOCI-AE91 
1ST EN-AE62 
6DEHA-H 5 2  
7SHOC-AS57 
BHERB-OC60 
8AVIA-C IS6  

AMER-SC63 
B P A C I - S f 9 2  
8PACI-SC93 
BPACI-SC91 

CHIS-SW59 
ALDM-B 65 

BSTAP-JP58 
4RONC-PC63 
3AUTO-MA64 
1LABE-DJ65 
5BLOH-GWbl 
6PEAR-RG61 
5KING-8651 
16RIX-G 64 

*The d i g i t  i n  t h e  f i r s t  column o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o n  i n  which  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by  t h e  l e t t e r s  which  f o l l o w .  A b l a n k  i n  

t h e  f i r s t  column d e n o t e s  a n  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



SITT ING POSITlON I N  R 
F POLYURETHA#E FOAMS I N  R 
N LIGHTPLANE ACCIDENTS= ll 
CRASH ENERGY* hWb THEIR R 

PNOTO AND CAPTION I 
AGE, AND/OR INADVERTENT R 

OTHER R 
QUALITY ASSURhNCE. AND R 

TUS OF THE UAVY FATIGUE R 
SAFETY CONFERENCE+ R 

CE I N  INPACT LOAPING* A R 
CRASH ItSJlfRYe A R 

AND SAFETY MEASURES* A R 
SEAT DESIGN CRITERIA* R 
AUTQUOBILE ACCIOENTS* A R 
ELT PROGRAM= A PROGRESS R 
DOUCEG BY SEAT BELTS. R 

A BRIEF R 
5 AND SRAtL CHILDREN= A R 
AUTCHQBILE RCtICENTS= A R 
YSTEHr DEVELOPMENT TEST R 

COUNCIL HERBERSs F INAL  ll 
F INAL  R 

a 
FIRST MONTWLY PROGRESS R 
ANALYSES - PRELIMINARY R 

LIFCERLVIA HIGHWAY PATROL R 
L IFORNIA HIGHWAY PATROL R 
ONMERCE QF THE HOUSE OF R 
ASUReWENTS OF THE LOADS R 
R AND PhSSENGER SEATING R 

REELS FOR HARNESSES= A 
E GEOFETRY AND STRENGTH A 
E GEOMETRY AND STRENGTH R 
OB ILE  PASSENGER SEATING R 
ORT, SAFETY* SWSPENSfifIIY R 
NT SAFETY ENGINEERS AND A 

CRASH R 
TESTING OF SEAT$= R 

INJURY WQRK OF THE ROAD R 
S= QYNAEIIC R 

VICES= DYNABtC fl 
DYNAMIC 1[1 

NIHG OEVICES AND SAFETY R 
NEL RESTRAINT SYS4PEb A 

SET FOR RIOING COMFORT R 
SAFETY BHLT I 

= AVIATION CRASH INJURY a 
SAFETY HARMESS I 

AUTO-CRASH f AFETV IR 
ESIGN FROH CRASM INJURY R 

'FTFie d i g i t  i n  t m r s t  I 
the  en t ry  is located a l p  
the  f i r s t  colunln denotes 

tL A 
!LA 
1L A 
nr 
11% 
iL t 
fL t! 
iL 1 
K l  
IN A 
!PO 
1PO 
IPO 
!PO 
IPO 
lPll 
!PO 
iP 0 
!PO 
iPO 
iP0 
!PO 
!PO 
iP0 
!PO 
rpa 
!PO 
!PO 
!PA 
LQU 
IQU 
iQU 
IQU 
!QU 
!QU 
WU 
tS E 
IS E 
tbE 
BE 
t?iE 
!S E 
SS E 
?S E 
tSE 
tSE 
is E 
is f 
it e 
!S 0 
iSE 

3 1~ 
abc 
an 

1 
1 
' I  
'1 
is 

14 
'a 
14 :Y 

,a 
,I ,1 :I 

,1 
11 
11 
-1 1'1 

:I ,1 

:I 
11 ,1 11 

11 
11 
il 
:I 
:I 
A 
A 
a 
R 
R 
R 
8 

111 
in 

ia 

I A 
18 in 

191 111 

ill 

111 
14 I A 

la 

la la 

Ln 
;I 
! n 

ENTRY CODE* - 
8W TO PELVIC STRESS* 5LOWlrl-CL41 
QII TO THEIR USE AS EJECTION SE 7GLAI-OH61 
BWSHfP BETUEEAI INPACT VARIABLE bC13RN-GA61 
'O ISMIP TO CRASH INJURY- CRASH bOEHA-H 6 0  
I €  OF HV HARNESS MOCK-UP= 8HASB-AH56 
IE* SAFETY BELT iBUCI(LEI SL IPP  8HASBoAH55 
rlYT SAFETY EQUIPMENT= 9MASO-JK62 
l lLfTY ENQINEERINGP SOURCES OF 4PETE-GAP1 
FIN6 PNEUHATfC SEAT CUSHION= TH 7HANN-TO58 
,S TO MEETING OF THE GOVERNORSs 2ACKE-PC58 
' BIBLIOGRAPHY 1953-SEPTEHBER 1 4DEFE-OC62 
' BIBLIOGRAPHYt 4A!iTT- 6 2  
' BIBLIOGRAPHY= ACCIDENTS 4SXlU-ME62 
' OF CRASH INJURYEVALUATION= H I  6ACIR-FS62 
' OF SAFETY BELTS TO THE CAL IF0  BTClUR-B 93 
' OF THE JOIWT NATIONAL EDUCATI BLHOT-DC61 
' OF 2 CASES*INJURY PR 6FISH-P 93 
' ON CAR COLLISIONS= TAKA-J 6 5  

ON CONSIDERATIONS OF SEAT BEL IINEFF-RJ61 
' ON SAFETY BELTS TO THE C A L I F 0  8TCtUR-8 9 1  
' RESTRAINT SYSTEM CAPSULE ESCA 1HC1LC-GA61 
'-StJRVeY OF SEAT BELT USE ANON ~NAIT I -SCIO 
' rl: SHCCO-IN56 
't 9NICH-6 55 
'* SEAT PRESSURE PAD - TGUIL-FA47 
'e UH-ID AIRCREIS ARMORED SEAT* REED-JL65 
'S AND OPIAEIUNS ON 54,348 AUTOW RT[DUR-B 91 
't AND OPINIONS ON 54,348 AUTOM @TOUR-8 33 
IEMfAfiVlfS* STATEBENT OF CRASHM 3SEVE-ON 
1ED TO BREAK COMMERCIAL AVIATIO WURZ-En48 
LEMPNTS FOR LONG DISTANCE= DRIV ?ADAM-AJ65 
LEClEWTl FOR TESTING OF INERTIA ALOU-0 65 
LEWENTS SAE= MOTOR VEHICLE SEAT M0TO-VS62 
LEMENTS SAE= NEW RECOHHENDED PR BNEW -RPb2 
LEHENtf. DESIGN* CONSTRUCTION 7BELIC-HJ63 
itTlEfS* RICE COMF IEHUR-HE54 
LEH EXPERTS SAY. ' Y f S a e =  AUTO @AUTO-SB60 
1CH FOR VEHICLE SAFETY= ILUND-LC64 
tCW I N  OCCUPANT SAFETY, DYNAWIC 7LEDE-J 59 
1CH LI&ORATORY OF THE UNITED K I  6STAR-JH60 
IEW OF HUffAN RESTRAINING DEVICE 1PRQV-EL65 
ICW OF PASSENGER RESTRAINING DE 1SCHR-DJ66 
LCW QF UPPER TORSO RESTRAINTS* 1PROV-EL66 
tCH PROBLEMS.: SOME ASPECTS OF P 1WHIT-AJ57 
I t H  PROGRAM TO DEVELOP A 6 0  *G' 1FREE-HE62 
~ C H  $A€= CRITERIA ARE 56ROU-RW35 
LCH STUDY= 8SAFE-BRb2 
ICbF.rlPVIEW OF THE FLIGHT SAFET 6KRAF-#A61 
1CtbCAk I f  QRN 1 A= BDUINt-OR65 
:CHI 68AlRE-CJ57 
ICHu CRASH O 6KN1DW-YR58 

I of the  en t ry  code denotes the  sec t ion  i n  which 
c a l l y  by the  l e t t e r s  which fol low.  A blank in  
 try located i n  Section 10 .  



FOR USE I N  ACCELERATIt9N R 
AUTOMOTIYE CRASN QNJURY R 
Y BELTS I N  H E A V I m  NEED R 
Y AVIATtON CRASH INJURY R 

P I R E L L I  R 
I C H  OCCUR I N  FLYING* ON R 
NOTES Ok THE MECH&NICAL R 
ERTISIWG* PSYCHQtl36ICAL R 
A INT COYCEPTS FOR CRASH R 
NTSe PART 111 DYNAMIC R 

BIOtmNAMlC R 
HE APPROXIMATlOl BF THE R 

TO ACtELERATION AND= I 
THE DYNAMICS OF HUH&# R 

THE RA IN  PRINCIPLES OF R 
I. DYNARIC RESPINSE OF R 

SSES+ R 
VEHICLE$= STANDARD FQR R 

HE ASPECTS OF PAS6ENGER R 
R 

TESTS OF PERSONNEL R 
ERIN6 APPRQACH TO EHILO R 
ES CN THE HUMAN TMROUGH R 
NAUXC RESEARCH OF HUUhN R 
C RESEARCH OF PASSEN6ER R 
OF AUTOH@BILE PASSENGER R 
#AH BODY AS APPLfeO INA R 
NALYTICAL EVALUITION OF R 
NVESTIGATION QF MARWESS R 
ON BIOM%CHA#fCS OF BODY R 

Sa PERSONNEL R 
NCE= CARGO R 

ALLOYEO BY SAFETY BELT R 
NAL AND NEW TYPE PLIGHT R 
NAL AND NEW TYPE FL IGHT 
ONYENTIONAL A I D  SPECIAL R 

TOLERANCE TO AUTBHATIC A 
SINGLE DISCONNECT TOR50 R 

STUDIES OF THREPPOIN f  
R 

T#6 OVNAWICS QF CRASH R 
EM PHYSICAL SUPPORT AND R 
MENOATIONS FOR SHOULDER R 
ATION OF THE TOROO-HEAD R 
OEVBLOPMENT T8ST REPORT A 
, SURVIVAL K I T / t A P  B E t T  R 
TIGATION OF A PERSONNEL R 
LOWER LEG RESTRAINTS= A R 

SUPPtEHENTa PERSORNEL R 

rte 
is lE 
ts E 
ts t 
!S 3 
H I  
!S I 
a1 
IS 1 
! S t  
DP 
ts P 
181 
is P 
! S t  
1s T 
16 t 
i s 1  
!S 1 
p s  T 
1st 
! S t  
IS t 
1st 
lS f 
is t 
i t t  
IS T 
EST 
i.6 t 
1st 
!S t  
!S t  
st 
kS t 
k$ v 
is t 
is1 
IS T 
OS t 
ttf 
ilt T 
tar 
13 T 
st 
1s T 
is 1 
IS1  
t5 T 

:a- HUMAN RESTRAINT SYSTEMS DE 
:WI WEOICAC ASPECTS OF 
:W* SAFE7 
;#= VNITEO STATES ARM 
91 WEBBING* 
IIILE I N  WEN TO CERTAIN JERK1 NG 
L W C ~  OF THE HUMAN BODY AND T I S  
iWft  TO SEAT BELTS* A DISCUSS1 
LMCt- CARGO RESTR 
;E OF RESTRAINED SUBJECT DURIN 
iE OF THE HUMAN BODY= 
I€ OF THE HUMAN TORSO TO LARGE 
iE OF THE SEATED HUMAN CADAVEU 
iE TO ACCELERATIONS= 
, S ITT ING AN0 THEIR S IGNIF ICAN 
'NEB SUBJECT PURINC ABRUPT DEC 
:WIN$ CHARACT%RISTICS OF HARNE 
: M I N I  DEVICES AND ANCHORAGES F 
:NINC DEVICES AN0 SAFETY RESEA 
;Wrw DEVICES FOR CHILDREN= 
,nsne DEVICES= 
:NIMCS DEVICES* A SAFETY ENGINE 
lRrMO OEVlCES= DISTRIBUTION OF 
I l t I N I  OEVICES* DY 
:WIN6 DEVICES= DYNAHI 
:#IN6 DEVICES= DYNAUIC TESTS 
:nrw HARNESS FOR AJRCRAFT PIL 
'NING HARNESS MATERIALS= A 
:M!M$ SYSTEHS= BARRIER COLL I S 1  
:Ill AND HEAO PROTECTIONS COUPE 
IMT AND SUPPORT SYSTEM DYNAUIC 
iWt CONCEPTS FOR CRASH RESISTA 
;N t  DURING IMPACT* MOTIONS OF 
IN1 EQUIPflENTw EVALUATION OF= 
i N t  EOUIPHENT* CONVENT10 
IWT GEAR= EVALUATION QF TRANSV 
iWT HARNESS ACTIVATOR FORCES*= 
tNT HARNESS FOR THE B-58 ESCAP 
IWT HARNESS SYSTEMS I N  FULL-SC 
IMTTHARNESSES--A REVIENWt 
tWT HARNESSES= 
tNf  I N  AOVANCED llANNE0 FLIGHT 
INT INSTALLATION I N  GENERAL AV 
i N t  SYSTEM AND THE INTEGRATED 
IWT SYSTEl! CAPSULE ESCAPE SYST 
tNT SYSTEM EVALUATION PROGRAM= 
IWt SYSTEM FOR ADVANCE MANNED 
IMT'SYSTEff FOR APPLICATION I N  
let SYSTER STUoY, C W 4 7  VERTOL 

ENTRY CODE* 

lVYKU-HC64 
60RAU-PN91 
BGUTT-JM65 
1AYIA-SE62 
BPIRE-RY63 
&RUFF-S 93 
621FF-D 6 5  
5IilLOM-6W61 
1AVER-JP65 

WICH-G 64 
6VON6-HE64 
bHESS-JL56 
1HODG-VR63 
6PAYN-PR61 
7AKER- 5 1  

N I  CH-6 6 4  
8TQUR-8 94 
1CANA-GS66 
1WHIT-Ad57 
1APPO-FA 

UELL-AH64 
1ROSE-CW65 

B I ER-HR46 
1PROV-EL65 
1SCHR-DJ66 
nrcw-x 63 

181ER-HR46 
FINCI-PE65 

1FRED-RH6S 
IHEND-E 6 1  

PAYN-PR65 
1AVER-JP65 

SYEA-JJ56 
IHUNT-H 55 
9SNYD-RZ58 
1CII LL-C057 
6GANS-RV66 
9HOLC-CA60 
88OHL-NI6b 
1CHlS-SW63 

HIRO-Y 55 
ISRED-HA51 
8YOUN-JW66 
1HILL-JH59 
1HQLC-GA61 

NAVA0AT66 
&FREE-HE62 
9VANP-RE64 

PAYN-PR64 

*The d i g i t  i n  t h e  f i r s t  column of the  ent ry  code denotes the  sec t ion  i n  which 
the  ent ry  is located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an ent ry  located i n  Section 10 .  
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THE INTLGRAYED HARNESS R 
ELOP A 60 '6' PERSONNEL I 
IGN  OF A 60 6 PERSONNEL R 
FECTIVE FROTECTIOM 8Y A R 
OTECTION BY THE AIRSTOP R 
TION WITH THE UAIRS1'OP' R 
T I C  @$A# BROWHE* SAFETY R 
ERATICN RESEARCH- HUMAN R 
TOHATIC BOSITIO&ING AND R 
, SUWPLEMENTt PERSOlNEL R 

OL CHINOOK- PERSONNEL R 
PTSq PERSONNEL R 

Y EVALUATIQRa PERfOkNEL R 
P fS= PERSOMNEL R 

SUPPLEMENT TO PERSCNNEL R 
THE OVMAHIGS CF HUMAN R 

FERSQh'NEL R 
OF AUTOROTIVE PASSENGER R 
SS-STRAIN PROPERTIES UF A 
E AND FETUS I H  LAP BELT R 

STEM=; RUDULAR R 
EH CF PRE-EJECTION BOOV R 
SH LOADS BY THE AXRSTOP R 

CVNAWTC TESTS OF R 
AND UNSAFE UPPER TCRSO R 

UPON KNEE AND LOWER LEG R 
RESEARCH QF UPPER TCRSO R 
ELT= ABDOWINAL INJURIES R 
RD FACING SEATBACKS AN0 A 
EL7  FRONUTIL3N GETS 60QO R 
H A DESCRXPTICN ClF SOME R 
I c A e s  B C C K L E ~  E~GYN PWIK w 
IHPACT TEST METHODS AN0 
I AUTOHATIC LCCKING ANC R 

R 
OC R 

CCLLISIOM STUEIES R 
HUBAN TO IHPACT FORCES R 

RSEY EXPERIENCE K I R =  A R 
RESTRAINT HARNESSES*-A R 
DATA--3ECQffO ECIT ION t R 

WCERM PASSENOER CAR A 
UltSI?ES= R 

SEAT CUSHIBNS AHO THE R 
ION  TO RPLITARY VEHICLE R 

SCHOOL BUS R 
OBILE SEAT CUSHIONS ANE R 

R 
CRITERIA ARE SET WR R 
CRITERIA ARE SET FOR R 

R 

*The d i g i t  i n  t h e  f i r s t  
t h e  e n t r y  is l o c a t e d  a l p  
t h e  f i r s t  column d e n o t e s  

GTRAIHT SYSTER UNOfR COHDITIONS Of 
$TRASH? SYSTEU= A RESEARCH PROGRAM 
f T R A I l l  SYSTER* CONSIOERATIQNS AFF 
STRAIWT SYSTEHm EF 
STRAZRT S y s T e m  XnPAtT PR 
STRAXNT SYSTBM= IRPACY PROTEC 
arrrrnr SYSTEM= REEL-O-n~ 
STRAIMT SYSTEMS DEVELOPMENT FOR US 
STRAZNT SYsTEns FOR SUPERSONIC ESC 
'STRAIRT SYSTERS STUDY UH-1A ANO UH 
STRAfNT SYSTERS STUDY. CH-47 VERT 
STRAIWT SYSTEMS STUDY. BASIC CONCE 
STRAfHT SYSTEMS STUDY. UH-1A AND U 
3TRAIWT SYSTEHS STUDY, BASIC CONCE 
STRAIN7 SYSTEHS STUDY, CH-47 VERTO 
StRAfWT SYSTEHS= 
STRAIWT SYSTEMS= 
STRAINT SYSTEMS= ANALYSIS OF THE D 
STRAIN t  WEBBING= EFFECT OF RAPID L 
SfRA1)blfef IHPACT INJURY TO THE ?RE 
STRAINT~I  RECOVERY* AND SURVIVAL SY 
sSTRAINTX AN EXPERIHENTAL SYST 
STRAINT* HUMAN TRANSPORTATION FATA 
STRAINTS FOR CHILDREN= 
lSTRAIWT$ FOR OCCUPANT PROTECTION I 
STRAINTEa A RESTRAINT SYSTEM FOR A 
'STRAINtS= OYNAWJC 
'SUL'CSN6 FROM THE STANDARD AUTOCIOBI 
SUtTflY6 INJURIES I N  A SURVIVABLE T 
!SULTS BUT RAISES QUESTIONS= SEAT B 
'SULTS OBTAINED H I T n  THE PILOI*S SE 
:SULTS WITH NEW SEAT BELT= GATEUAY 
!TEWTION HARNESS CRITERIA FOR UmS. 
;TRACl'ABLL BELTS, THEIR USE AND TES 
~ T f t A C T A l l E  SEAT BELT UNIT= 
!TRACTORS DAMAGE SEAT BELTS.= 
i v e l c  GRUESOME FACTS SAE JOURNALS 
WEALEO BY HIGH SPEED HOTION PIGTUR 
iV1EY OF AUTOMOBILE SEAT BELT INSTA 
lVlEWYr 
iVISEOf- HANDBOOK UF HUNAN ENGINEER 
DE CHARACTERISTICS= 
OE COMFORT, SAFETY, SUSPENSlON RE4 
OE PRDBLEM SAE= 
O E t  HUHAN REACT 
OERS APPROVE SEAT BELTS= 
D I N 6  COMFORT 7s AUTOM 
D I N 6  COflFORT AND CUSHIONS SAE= 
D I N 6  CQMFORT RESEARCH SAE= 
OIWG COMFORT SAE JOURNAL= 
D I N 6  COMFORT= 

olumn o f  t h e  e n t r y  c o d e  d e n o t e s  t h e  s e c t i o ~  
a b e t i c a l l y  by t h e  l e t t e r s  wh ich  f o l l o w .  A 
a n  e n t r y  l o c a t e d  i n  S e c t i o n  10 .  

EIQTRY CODE* - 
I N I L L - J H 5 9  
IIFREf-HE62 
1BOYC-WC61 
llLOM0-CF65 
QILEC-C 65 
QCLAR-C 9 2  
BPACI-SC92 
1VYKU-HC64 
bCART-RL59 
1AVIA-SE91 
1HALE-JL64 
1t iALE-JL62 
6MALE-JL91 
1PLt6-SF62 
IAVIA-SE92 

F'AYN-PR62 
1I)EHA-C 6 2  

I\V I A-C 1 6 3  
HALE-JL91 

5SNYD-RGb6 
1STEN-AE62 
IFITZ-JG62 
9t;LAR-C 9 1  

APPCI-FA66 
85TAT-JD65 
4JVANP-RE64 
1F'ROV-EL66 
6tIOaN- JB6b 
7tIASB-AH62 
BEIARN-B 62 
7MENR-3P45 
26;ATE-CBb6 

kIALE-Jt92 
8REOF-FA65 
8@lROW-JB65 
8CONS-U 9 4  
6SEVE-DM60 
601 I ER-HR46 

CAHP-BJ93 
ILEHIS-SW63 
5NIEAO-LC52 
SSCHf-R 41 
1CHOR-ME54 
7PAT0-CR40 
5STER-S 61 
8SCHO-BR64 
7TEA -CA38 
?LAY -WE40 
SRROW-RW35 
1SRQW-RW35 
SLAY -YE41 

n i n  which  
b l a n k  i n  



PRELIMINARY STUDY OF R I D I I C  QUALITIES SAE JOURNAL= 
RNAL* CHRYSLER RSBI#O QUALITY ACCELfiROMETER SAE JOU 

RASH INJURY WORK DF THE RBAO RESEARCH LABORATORY OF THE UNIT  
BIOOYNANICS OF SELECTED ROCKBV-SLED EXPERIMENTS, PART 11. 
S BY THAT OF AN %LASTlC ROD AN0 COHPARISON X ITH  EJECTION SEA 
TION OF SEAT lELTB= THE ROLE OF A PHYSICIAN'S INFLUENCE ON I 
CTORS a INSTALLATION OF R O L l  BARS* SAFETY BELTS AND CABS= CO 

ROTARY BUCKLE LAP BELT AssEneLYz 
V14T10Na DESIGN OF ROtATABL6 SEAT FOR ACCELERATION ALLE 

ATS= RUBBER AND PLASTICS I N  AUTOMOBILE SE 
FOAN RUBBER AN@ SEATING COMFORT= 

PRGPERTIES Of CRLULAR RUBbER FOR PASSEN6ER CAR CUSHIONING* 
GINSERING PROPERTIES QF RUB8fR EN COnPRESSION SAE= EN 

R U I B t R  SEATS FOR AUTONOBILESr 
CASE W R  RUIBPR-OIAPHRAGl4 SEAT SPRINGING= 

ARRIER CRASHES AND SLED RUNS* STUDIES OF THREE-POINT RESTRAI 
LE SAFETY BELT= SPLENIC RUPIXSIRE DUE TO IMPROPER PLACEMENT OF 
Y BELT EFFECTIVENESS I N  RURAL CALIFORNIA AUTOMOBILE ACCIDENT 
Y BELT 4LEFECTIVENESS I N  RURAL CALIFORNIA= A COMPARISON OF 1N 

SAFETY HARNESS - SABRE AND SILVER STAR AIRCRAFT* 
6 QUALITY ACCELERORETBR SAE JOURNALS CHRYStER R I D I N  
S REVEAL GRUESOAE FACTS SAE JOURNAL= COLLISION STUDIE 

SET FOR RIDING COMFORT SAE JOURNAts CRITERIA ARE 
UDY d F  RIDING QUALITIBS SAI! JOURNAL= PRELIMINARY ST 
FOABED LATEX CUSHIONING SAE JOURNAL= THE DEVELOPMENT OF 

ES= $A& MOTOR VEHICLE SEAT BELT A C T I Y I T I  
E SEAT BELT ASSEHBLIESr SAE RECOMMENDLO PRACTICEo HOTOR VEHI 
OTQR VEHICLE LAP BELTS= SAE RECOMMENDS TEST PROCEDURES FOR I4 

TESTING OF SEAT BELTSs SAE SUBCOMMITTEE STUDIES NEED FOR DY 
SAE sunnER nEETING= 

BODY SEATING DIRhNSIONS S IE=  
SEATZNG HUflAN BEINGS S I E *  

R IDING CQRFORT RESEARCH SAE- CRITERIA ARE SET FOR 
F RUBBER I N  COMPRESSION S l E -  ENGINEERING PROPERTtES 0 

RERCTIWS TQ VIBRATIQN SAE* HUMAN 
I6HYAY TRANSPORT SAFETY SALm HUMAN FACTORS I N  H 
O STRENGTH REQUIREMENTS CIE- HOTOR VEHICLE SEAT BELT ANCHORA 
0 STRENGTH REQUIRERENTS SIE*  NEW RECOMNENDED PRACTICE F IXES 
N6 COMFCRT AND tUSHIONS SAE= R I D 1  
#S AND THE REOP PROeLER S A P  SEAT CUSHIQ 
T ION I N  HOTOR VEHICLE31 S l F E  AND UNSAFE UPPER TORSO RESTRAIN 

HOY SAFE ARE YOUR SEAT BELTS*= 
SEAT BEtTS. SAPL OR HAZAR0OUS.s 

PROGRESS I N  SAFE VEHICLE DESIGN= 
SAFER SEATING= 

SEAT TO HAKE CARS SAFER- 
EAR-FACING SEATS CALLBO SAFLST TYPE FOR CHILOREN= R 
ENVXRONWtWfSr PA$SE#GER LAPeTV AN0 COMFORT CRITERIA STUDY I N  
F T  CREWS, B15tIOGRAPHY= SAFETY AN0 EMERGENCY EQUIPMENT FOR A 

ENTRY CODE* 

5BRAN-GC30 
STEA 9CA33 
6STAR-JH60 

NICH-G 6 4  
6HESS-JL56 
8BASS-LW65 

GIVE-GA64 
8PACI-SC94 
7LAPP-AN49 
7HARR-A 6 5  
7HOEH-UH47 
7ELDE-HE35 
58ROY-RY40 
7RU88-SF34 
7CASE-FR66 
880HL-NI66 
6COCK-WM63 
8TOUR-8 9 2  
6TOUR-B 6 0  
8DEAN-OA60 
STEA -CA33 
6 SEVE-DM60 
1BROU-RY35 
5BRAN-GC30 
7ELLI-EE39 
BNEFF-RJ65 
8SOCI-AE92 
BSOCI-AE91 
BSOCI-AE94 
7SOCI-AE58 
?GOOD-6E22 
7SEAT-HB44 
5BROW-RW35 
50ROY-RW40 
5JACK-HM36 
5MCFA-RA56 

HOT *US62 
%NEW -RP62 
7LAY -WE40 
7PATLF-CR40 
8STAT-JD65 
8HOW -SA62 
8FALE-ED58 
1FRED-RH62 
?HICK-WE51 
7 CARR-R 66 
7REAR-FS66 
1 SCHM-RV6 1 
4LAKE-6M6l 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



R INAOYERTENT RELEASE= SAFE 
I DE GOLLfEIBNS= SAFE 

SERS OF SAFETY BELTS* SAFE' 
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FOR GYNAREC TESTING OF SEAT BELTS% SAE SUBCOMl4ITTEE STUDIES 
HOOL BUS RIDERS APPROVE SPAT BELTS= SC 
HE EFFECTIVENESS OF CAR SEAT BELTS= T 
ENCE ON INSTALtATlDI# OF SEAT BELTS= THE ROLE OF A PHYSICIAN* 
ETING OF THE CHILOREN*S SSEAT BELT1UBCQMMITTEE= UNCONFIRMED FI 

SURING DEVICE= 68AT CQRFORT IMPROVED BY SPECIAL HEA 
0 FOR THE ASSESSMENT QF Q l A T  COMFORT WITH A DESCRIPTION OF S 

SEAT COMFORT= 
REASUREaNT OF $BAT COWFORTl 

OME FACTORS INFLWENCIXE SBAf  CQNFORTo AN ANALYSIS OF S 
TtON EXPERIMENTAL TWWP SEAT CQNCEPTa CRASHWORTHINESS EVALUA 

RECENT DEVELOPMENTS f N  $BAT CONSTRUCTION= AUTOMOSILE SEATS- 
REASUREWM7 OF SffAt CUSNlON CHARACTERISTICS= 

0 THEIR USE AS E J E C f I a N  $817 CUSHION MATERIAL. PROPERTIES OF 
6UE RELfEVIMG PWEUWITEC SeA? CUSHION= THE PRESENT STATUS OF 

= AUTaCIOBIdE $EAT CUSHIONS AND RIDING COMFORT 7 
AE= SBAT CUSHIONS AHD THE RIDE PROBLEM S 

T AND TEST Of PNEUMATIC S l A f  tOSHIONf*=  DEVELOPHEN 
JERK WITH AND YITHOUT SBAf  CUSHfONS= 

*The d i g i t  i n  t h e  Rxst column of t h e  e n t r y  code denotes  t h e  s e c t i o n  
t h e  e n t r y  i s  l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  A 
t h e  f i r s t  column deno te s  an e n t r y  Located i n  Sec t i on  10 .  

ENTRY CODE* - 
26000-8 6 3  
7ROEC-HF60 
2DUBO-PC62 
8HASK-LT57 
8SEAT-BP61 
BSEAT-BS63 
8FULT-dL66 
IIAUTO-SB60 
€!AVER-WH56 
bFISH-P 93 
UFALE-E058 
5SCOT-BY63 
8STAP-JP62 
IICQNS-U 9 4  
8HOW -SA62 
6LIST-RD63 
8SCHR-DJ52 
5BtOFI-GW6l 
@CONS-U 91 
8CQNS-U 9 2  

BRIT-S I63  
F 1 NC-OM57 
StlCI-AE64 

BBAST-JCQ3 
BCANA-SA63 
ISRYAN-JJGO 
8SCIE-LA63 
8STRE-AS58 

BRIT-OS62 
1AHER-3864 
BHICH-I 61 
6FXSH-P 9 2  
8SQC1-AE94 
8SCHO-BR64 
BGRIM-6 92 
8BASS-tW65 
BSEAT-BC63 
7SEAT-C163 
7HENR-JP45 
7RAND-fE46 
7THIE-RH63 
7WACH-RA59 
7WEIIY-LIJ65 
IHCCQ-CE47 
?BROW-RY39 
7GLAI-DH61 
7HANN-T058 
7TEA -5A38 
7PATQ-CR40 
TIHANN-TO57 
71HOGD-VR63 
i m  which 

bliank i n  



CLE CORTROL FOR UYNAMIC S 
OMPARISeN Y I T H  EJECTIOM S 

AIRCRAFT PASSENGER S 
R 880- PA&SENGBR S 

F T I  CREY S 
LUATIONm U I L I T A R Y  TROOP S 
UATION. R I L I T A R Y  TROOP S 

A= Te 
= THE A I R  FORCE STUDIES I 

THE USE OF @SCAR I N  S 
AR PLASTICS I N  AIRCRAFT S 
Y ABSORPTIO# APPLIEO TO S 
ERINC; DATA TO VEWICULAR $ - A B R I T I S H  APPROkCH 16 S 

DESIGN OF ROTATABLE t 
LEAF SPRIM6  O 

CRASH OR QI%CHING 8 
d PROTECTIVE S 

THE A I R  BAG S 
KENNINGT8N P IVOTED S 

ON COLL IS ION*  EFFECT OF S 
O L L I S I Q M  HRB= EFFECT OF S 

EXAHINATION QF NYLON S 
DETERIORATIQ# Of- RCAF S 

EXAUINATIOH OF S 
= S 

F AN EXPERIHENTAL TROOP S 
A BACKIARD $ACING S 

PASSENGERS BY I W R O V B D  I 
T h I N F G  YLTH THE PILCT'S S 

OGRESS REPORT= S 
SHOCK ABSORBING S 

SE FOR RUBBER-DIAPHRAGM S 
SEVERITY AS R E L W E D  TO S 

s 
C T I Q N  F f R  PILQT/ClDPILOT S 
= UH-10 AIRCREY ARROREb 8 

s 
C E L f R A f f O # S -  L I N I T S  OF S 

AL SPECIFICATION,  BELT*  S 
SHOCK ASSORBING SAFETY S 

WQNROE E*Z*RID% TRUGR S 
ATION OF THE C-1% CREW % 
HE HAMHBCR-TYPE FIGHTER S 
L L A P S I B L E  TYPE O I T C H f f f 6  S 
T DUMMY A l l 0  ACCELERAT&o % 
LURE OF REARWAR0 F A C I N G  S 
H DfCELERATION TESTS ON S 

AMOS RESPID)lbE OF THE 6 

IT CUSHIONS* DESIGN AND DEVELOPMEN 
if DATA* THE APPROXIUATION OF THE 
rf DESIGN AND CRASH SURVIVALS 
rT DESIGN AS APPLIEO TO THE CONVAI 
rt DESIGN CRITERIA FOR ARWY AJRCRA 
if DESIGN CRITERIA.  REPORT OF CRA 
11 DESIGN C R I T E R I A *  CRASH INJURY E 
if DESIGN FOR CRASH UORTHINESS NAC 
IT DESIGN. BODY SUPPORT/RESTRAINT 
if DESIGN.: 
IT DESICN- CELLUL 
rt DESIGN= ENERG 
IT DESIGN- THE APPL ICATION OF HUXA 
IT DESIGN= THE PACKAGING OF CAR OC 
IT FOR ACCELERATION ALLEVIAT ION= 
IT FOR AUTOROBILES= 
IT FOR 8.47 AIRCRAFT* 
IT FOR CHILDREN= 
IT FOR PASSENGER AIRCRAFT= 
17 FRAHEn 
IT HARNESS ON WOVERENT OF CAR OCCU 

HARNESS ON HOVEWERT OF CAR OCCU 
11 HARNESS YEBBINCs 
IT HARNESS Y E B B 1 W 6 ~  
IT HARNESS* 
IT HARNESSESm A TECHNOLOGICAL LAG 
IT INSTALLATXQN I N  AN H-21  HELICOP 
T INVE$TIGATION= 
7 HATERIALS DESIGN= CRASH PROTECT 
IT OF THE DQUGLAS 8 T 2 D  B O n B E R ~  A M 
IT PRESSURE PAD - F I R S T  HONTHLY PR 
IT REDUCES I N J U R I E S =  
,T S P R I N G I N 6 r  CA 
IT TIEDOWN AN0 BELT F A I L U R E  I N  L I G  
t TO HAKE CARS SAFER= 
1 N I T H  CRASH SAFETY FEATURES FOR 

CRASH SSURVIVAt ANALYSES - PRE 
T-BELT HERNIA- 
lT*Bl!LT PROTECTION OURING CRASH DE 

PASSENGER TYPE, A u T a n a T I v E =  FE 
IT * 
#T 
T+ COMFORT EVALO 
T* COWFORT EVALUATtON OF T 
T* EVALUATIQR OF CO 
T* I N V E S T I G A f I O A  I N T O  SAFETY BELT  
TBACtS A 1 0  RESULTING I N J U R I E S  I N  
TlPLtS*  HUMAN CRAS 
TEO HUMAN CADAVER TO ACCELERATION 

ENTRY CODE* 

?BURN-HL58 
6HESS-JL56 
7FRYE-0158 
?BECK-LC59 
7ROTM-VE63 
6ACIR-FS62 
7TURN-JY62 
7 P I N U - I 1 5 7  
7DEHP-CA62 

SOCI-AE54 
"IIPP-S 5 7  
7HAWT-R 5 9  
7RADK-A056 
7BA88-FW65 
?LAPP-AN49 
ILEAF-SS4O 
7SHIT -LO51  
7ALDM-B 66 
9LAHU-AC6l 
7 K E N k P S 3 6  
1GRIH-C 63 
8GRIR-G 9 1  

BAYL-CHS8 
8BAYL-CH54 

KENN-JE57 
8CONS-U 9 3  
7TURN-JW63 
10ACK-FSSO 
I S T A P - J P 6 1  
IHENR-JP45 
7CUIL -FA47  
7SHOC-AS57 
7CASE-FR66 
6PEAR-RG6l 
7 C I R R - R  66 
7THOM-DF64 

REED-JL6S 
6HURM-€565 

BRUG-6H6 1 
7GENE-SA60 
?CART-€057 
7HONR-AE 
7FORR-J 5 9  
1PATT-OX45 
7HEWb-E 54 

Y I LL-JH62  
7HAS0-hHb2 

RYAN-4461  
fH00G-VR63 

*The digit in the first column of the entry code denotes the section in which 
the entry is located alphabetically by the letters which follow. A blank in 
the first column denotes an entry located in Section 10. 



5 FORWARO AND AFT F A C I N G  SEATED P Q S I T l Q N S =  EVALUAT ION OF HUHA 
WARD ANC FORWARe F A C I N G  SEATED P O S I T I O N S =  HUHAN EXPOSURE TO 

EVALUAT IGN OF A IRCRAFT  SQATING ACCQMMOOATION= COMPARATIVE 
VER'S ENVIRONHENT= SEATING AND OTHER ASPECTS OF THE OR1 

SEATIN6 CAN CONTRIBUTE TO SAFETY= 
FOAR RUBBER AND SEATING COWFORT= 

A T I N G p  CRIVER/PAJLEMGER S8ATfNG C R I T E R I A  AND DEVELOPMENT OF 
w a y  SEATING DIHENSIONS SAE= 
GOOD SEATlWC ENGINEERING SAVES L I V E S =  

E OEVELCPHENT OF SAFETY SEATING FOR I N J U R Y  PREVENTION= T H  
SEATING HUHAN BE INGS SAE= 

P R I N C I P L E S  OF S6ATIN6 I N  F IGHTER TYPE AIRCRAFT= 
$ERESF= SBAfIN6 I N N O V A T I O ~  S T I R S  INDUSTRY I N  

SEATIN6 MANUAL= 
I S  T H I S  THE SEATIN6 OF THE FUTURES 

CURRENT AUTlXICTIVE SIATING PROBLEHS AN0 DESIGNS= 
CURRENT A U T U C l I V f  SeATING PROBLEMS AND DESIGNS= 

E= D R I V E R  AND PASSENGER SEATING REQUIRERENTS FOR LONG D I S T A N  
S= AUTOHOBILE PAJLEKGER SEATlN6 REQUIRENENTS. DESIGN, CONST 

IONS= STUDY OF SQATING UNDER VARIOUS WEATHER CONDIT  
RUHENTATIQN= AUTOHQl IVE  $QATINQ;--.tEST!NC AND EVALUAT ION BY  I 

A BIBL IOGRAPHY OF SEATrNC= 
R I L I T A R Y  TRANSPORT SEATING= 

CASE FOR SUSPENSIOK SEATING= 
B a K X A R O  SEATING= 

SAFER SEATING= 
CRASH FQRCES ANC SEATINGr 

A U T W G T f V E  SElTING* 
WOCERM SEATING+ 

MATS ADOPTS REARWARD bEATtN6= 
STUDY CF PASSENGER EAR f E A f l N 6 r  A 

OR D E S I G N  OF AUTOMOBILE SLAVING= ORIVERiPASSENGER SEAT ING CR 
S A P P L I E D  TO B U T M O T I V E  $EATING+ PRODUCTION T R I M  ENGINEERING 

N= REAR-FACING SEATS CALLED SAFEST TYPE FOR CHILDRE 
T I A L  @F CURRENT A I R L I N E  $BATS DURIRG CRASH OECELERATIONS= EV 

RUBBER SEATS FOR AUTOHCBILES= 
ANCHORAGE OF SEATS FOR AUTOMOTIVE VEHICLES=  

TWO CAP SEATS FOR BAB IES=  
D E S I G N I N G  PASSEHGER $GATS FOR CRASH SURVIVAL*  

D E S l G N f N G  V E H I C L E  SEATS FOR GREATER tOUFORT= 
S T U D I E S  SHOCK ABSaRBEW SEATS FOR J E T  PASSENGERS= AEROHED FA 

SEATS FUR PEOPLE= 
THE OESIGN C F  PASSENGER SEATS FOR TRANSPORT AIRCRAFT= CURREW 

AFT VS FORWARC F A C I N G  SEATS I N  TRANSPORT AIRCRAFT= 
SLAT$*-COMFORT AND SAFETY= 

ONSTRUCTfCN= AUTOHCBILE SBATS*EfFICIENT SUPPORT OF THE HUUAN 
S I S  OF CORFCRT= D R I V I N G  38ATSr APPRAISAL  OF THE MECHANICAL 6 

AUTOHOBILA !MATS* 
A I R  TRANSPORT PASSENi6ER SEATS= A CDHPARISON OF THE ADVANTAGE 
A I D  D E S I G N  OF PASEEHIGER $BATS= ANATOMY AND S T A T I S T I C S  
ON SYSTEHS FOR AIRCRAFT SltATSa CONDUCT STUDY, D E S I G N  AND FUR 

*The d i g i t  i n  t l l n i r s t  column of t h e  e n t r y  code denotes  t h e  s e c  
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  
t h e  f i r s t  column denolers an e n t r y  l o c a t e d  i n  Sec t i on  10 .  

ENTRY CODE* - 
7NQ8L-H 6 1  
7STAP-JP51  
7SLEC-RF91 
INEYH-AE47  
7SEHA-WH66 
7HOEH-UH47 
7SHER-WF62 
7iGOOD-GE22 
7lMtSU-A 5 2  
71HICT-0666 
7SEAT-HE44 
7IPATT-01 
7 S E A T - I S 5 1  
7SOC I -AE  
7 1 S  - T T 6 5  
7SOC l -AE50  
7SOCI -AE51  
7rlOAH-A J65 
1BELG-WJ63 
7C00U-E 48 

! jOCI-AE53 
41.ZPB-S 9 2  
7I10ST-K 5 2  
7CASE-FS66 
7 G I L B - E A 5 2  
7t11CK-WE51 
7KIRC-OE92 
7BlCUI-RL50 
7hIQDE-5 39 
7SELF-TMS1 
7 tANG-EM48 
7SHER-MF62 
?GRAM-GH49 
7REAR-FS66 
6SWEA-JJ66 
7 W B B B S F 3 4  
8G;ENE-SA66 
7TWO -CS66 
7ffREH-MH62 
7KEEG-JJ64  
7AERff-PSS9 
7DREY-H 60 
7DEHA-H 5 2  
? A I R  - T A 6 1  
?SEAT-CS65 
7MCCO-CE47 
7CLEA-OE54 
7WILL-RLSO 
7K IRC-QE91  
7MCRR-CM47 

LANG-FC6Q 
t i o n  i n  which 

A blank i n  



ON SYSTEHS FOR AIRCRAFT 8111$= CONDUCT STUDVr DESIGN, DEVELO 
EQUIPMENT UNDER TWOBP $@AT$= CRASH INJURY BULLETIN. PART 

ACTURE OP PLASTICS FOAR SBATt= DESIGN, bEVELOPMENT AND BAMUF 
FOR COHfORT I N  AIRCRAFT StATbr  DESIGNING 
TEST QF AUTOMOTIVE TYPE %BATS= DEVELOPMENT AN0 
CALCULATION ON AIRCRAPT L Q R T l r  DVNARIC 
ARWARO FACING PAS6ENGER $@ITS= ECONOMIC CONSIDERATIONS I TH 
STRUCTION OF A U T @ 0 8 I I E  $ @ A t S =  ORTHOPEDIC ASSUMPTION FOR THE 
ETV* OYNARlC TESTING OF SEW?&= RESEARCH I N  QCCUPANT SAF 

PLASTICS IN A U T ~ O B I L E  m a w +  RUBBER AND 
TRUCTION OF COMFORTABLE $BATS= THE MAIN PRINCIPLES OF RESTFU 
EDICAL CES CEINTWRES DE S W U R f T P a  L'ASPECT hl 

$90 n I t e i c N  SALES $BEN FOR SEAT BELTS IN 1963= 
Y S I S  AND BIODYNAMICS OF SBLLCfPQ ROCKET-SLED EXPERIf4ENTSe P 

A SELF-RElCASTMG SEAT BELTS 
COHflERC6, UNITED STAVES d l l A f e =  A STATEBENT OF THE AUTOHOBIL 

V lBRATION 68NfE AND FATIGUE= 
S I N  THE U.S. ARKY HU-1 SBRIPL BELL IROQUOIS HELICOPTER* CRA 
SIDE-IMPACT COLLISIQNSI f%Ul lE% IXo- AUTOMOBILE 
ELTS OR OTHER CAUSES 1W SffR10U3 AIRCRAFT ACCIDENTS= ?WE RARE 
STALLED BY A4D AIRCRAFT SOIWfCE CHANGE NO, l5?C FOR ACCEPTAB 
ON OF SEAT BELT WE88INE S O I W l C r  L I F E =  I N V f S T I G A T I  
ON OF SEAT BELT E B B I N G  mWVPQE L I F E =  INVESTIGATI  

FATIGUE AND H W R S  OF SlRVPCE OF INTERSTATE TRUCK DRIVERS= 
ETY HARNESS FOR GENERAL t@RWfCE STRETCHER= DEVELOPMENT OF SA 
S ON BUSSES IN INTERCITY SIRVICE= BARRIER COLL IS ION AND RELAT 
YSLER PRESS INFQRblATION SI!RWICE= CPR 

CRITERIA  ARE SBT FOR R I D I N G  GOHFORT RESEARCH SAE= 
CRITERIA ARE SF!T FOR R I D I N G  EORFORT SAE JOURNAL* 

UTO SEAT BELT STANDARDS SFTI ESTABLISHED BY ACT OF CONGRESS= 
QMCERNIWC THE B R I G I R  OF SEVERE IMTEWNAL I N J U R I E S  I N  GLIDER A 
PLANE ACCIOENTSo INJURY LBVER17V AS RELATED TO SEAT TlEOOWN 
EROHEO F A C I L I T Y  STUEIES SHOCK ABSORBER SEATS FOR JET PASSENG 

SHOCK ABSORBING SAFETY SEAT= 
S t  $HOG# ABSORBXMG SEAT REDUCES I N J U R l E  

CGMeXNATIOA QWULOPR AND LAP SAFETY BELTS= 
€LO= SAFETY SHaULBER BELT DEVELOPEO AT URIGHT F I  

ENTS= ANALYSIS BF LAP BlCOULQfR BELT EFFECTIVENESS I N  ACCID 
CORPORATE0 SINGLE STRAP SWULOER HARNESS AND LAP BELT* EVALU 
CRASH ounw FOB TESTING S ~ U L O E R  HARNESS AND SAFETY BELTS- D 
HPACT S f P D I E 3  l t l P  BELT SWQULBPR HARNESS IWVESTIGATIONSl *a  L 
P TONARC AUTO SAFETY, SHgULaER HARNESS PRQROTION=NEW STE 
T TESTS OF INERTIA  REBL SHOUtOeR HARNESS TAKE-UP HECHA#ISH= 
K LAN REGARCING ADULTmS SWULOEW HARNESS TYPE SAFETY BELT= N 
RON* NYLQM* AND CUTTON= SHLJULgtR HARNESS WEBBING. A COHPARI 

TIYENE590 SHOULBeR HARNESS. XTS USE AND EFFEC 
TiVENESSs iLOIOULOER HARNESS* I T S  USE AN5 EFFEC 

SEAT BELTS VERSUS $WDULOER HARffESS= 
FT= RECGWMENOATIONS FOR $MDUlBfA RESTRAINT INSTALLATIQN I N  G 

ENTRY CODE* 

7AERO-C 60 
?ROE 6-HF60 
76111F-F 65 
7LIPQ-5 49 

F O R I P I R 4 7  
7$!4lT-?A61 
201J66-at41 
BTHOM-W 59 
1LEDE-J 59 
7HARR-A 6 5  
VAUER- 5 1  
6KEAR-JD64 
26000-8 6 3  

NICH-6 6 4  
8WHIT-JRS2 
3BUGA-JS66 
5KEI6-G 46 
0ROBE-SH62 
1SEVE-ON62 
6C;RAS-IR47 
713ACA-GA60 

STET-CMb4 
8STET-CH64 
SUNIT-SP41 
IKXEL- IL5O 
ILABE-OJ65 
BCHRY-PI61 
58ROY-RW35 
1BROU-RW35 
3AUTO-SB65 
6RUFF-S 91 
6PEAR-R661 
IAERO-PS59 
7CART-E057 
7SHOC-A 5 5 7  
BGRIS-RW55 
BSAFE-S839 

SHAR-JE66 
HEND-E 5 5  
SWEA-J J 5 1  

6ZAiBO-AV92 
8NEN -ST62 

ANER-SC63 
3AUTO-HA64 
8DARR-J 5 3  
8OEHA-H 52 
8OEHA-H 5 6  
0FULT-JL66 
BYOUN-JM6b 

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t he  l e t t e r s  which fo l low.  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t ion  10 ,  



ENTRY CODE* 
EUR FRAGE DER SICHERHEITS-KIROSSERIEt  

LASTUNGo VERHALTEN M N  SICHERHOXTSUVRIPW B E 1  DYNAMISCHER BE 
ANALYSE DER DYNAWIK WIN SICHERHEfTSCURT8N FUER KRAFTFAHRERz 

VERFORYUNGSGROSk,EN VON SICWERHfITS6URfEN= 
PYRAXISCHE PRUFUNC FQN SICHERHEITtCOlTtN= STATISCHE AND 

ECTION AGAINST REAR AND SIRE CRASH LOADS BV THE AIRSTOP REST 
A U T W C B I L E  SIDE*IWPACT CaLLISIONS,  SERIES I f =  

PRQBLEHES PCSES PAR LES SIEGES DE VUITURES= QUELQUES 
STFUL S l T T I b i G  AND THEIR SIGWIFICANCE I N  THE CONSTRUCTION OF 
ETY HARHESS - SABRE ANC SILVER STAR AIRCRAFT= SAF 

OURIHC NAVY CENTRIFLUGE SIHULATfON OF EJECTION= SOME BODY 01 
JUSTING AND BOSIT IORING SINGLE DISCONNECT TORSO RESTRAINT HA 
SSQCIATESr  INCORPORATED SINGLE STRAP SHOULDER HARNESS AND LA 
N PRIRCIPLES CF RESTFUL SITTXNB AND THEIR S IGNIF ICANCE I N  TH 

AN ANALYSIS OF SETTING AREAS A h 0  PRESSURES OF HAN= 
ARE YOU SITTIN6 COMFORTABLY.= 

I C  STRESS- SITTIN6 P O S I T I O N  I N  RELATION TO PELV 
CCELERATICN YHEk I f f  THE SITTING POSITION= NANIS  A B I L I T Y  TO W 
ESS I N  THE MQN-EJECBION StTUATIOW+ SEAT BELT EFFECTIVEN 
G DES KCMFORTGRADES WOK SITZfNt E I N E  VERFEZNERTE HETHODE ZUR 
T I O N  PRCCEECINGS OF THE SIXTH CONFERENCE= STAPP CAR CRASH AN 
R EQUIPFENT= HUMAN ~ O D Y  sIrE AND CAPABILITIES IN THE OESIGN 

WUURM BOOY SIZE AND PASSENGER VEHICLE DESIGN= 
TG EQUIPMENT ANC HUYAN- SETIN6 PROBLEMS C * A * A * r  ANTHROPOHETR 
ALE BARRIER CRASHES AND $Leo RUNST STUDIES OF THREE-PQINT RE 
SIOM AM@ #ELATEO IRPACT SCE0 TESTS ON BUSSES I N I N T E R C I T Y  SER 

SAFETY BELT 4BUCHLEl SLIPPACEI AND/OR INADVERTENT RELEASE 
T BELTS FOR INFANTS ANC SHALL CHILDREN= A REPORT ON CONSIDER 

BRITISH E U M V  SNAP-TEST* AUTO SEAT BELTS= 
ANALYF ' l tAL  STUDY OF SOFT LANDINGS ON GAS-FILLED BAGS= 

TALLATICNS AND PQSSIBLE SOXUTIONS* PROBLEHS WITH THE THREE-P 
FETY RESEARCH PROBLEMS= SQNE ASPECTS OF PASSENGER RESTRAININ  
S I P U L A T I Q N  CF E J E T I O N s  SOUE BOCY DISPLACERENTS AND MEDICAL 
TANOAROS FOR U e S e A *  ANC SOWE EUROPEAN CCUNTRIESJ MEMORANDUR 

T= AN ANALYSIS OF SOME FACTORS IWFLUENCING SEAT CONFOR 
VIATOPS- AN ANALYSIS 06 SBWE HUBAN FACTORS TO BE CONSIDERED 
T Y I T H  A OESCREPTlCN OF SOHE RESULTS OBTAINED WITH THE P I L O T  
E L I A B I L I T Y  ENGfNt iERINGr SOURCES OF INFOAHA'rION I N  HUMAN FACT 

ERS ENGTHERINGs SOURCES OF INFURMATION I N  HUHAN FACT 
E L I b B I L I X Y  E N G I N E E R I N =  SOURCES OF INFORMATION I N  HUMAN FACT 
EAT COMFORT IMPROVED BV SPECIAL MEASURING DEVICE= S 
L I Z I N G  COMVENTYONAL ANC SREGIAE RESTRAINT GEAR= EVALUATION O 
PE, AUTEffCTEVE= FEDERAL SPEGlFlCATIONa BELT, SEAT* PASSENGER 
L E S S  INCLUDING MAPXCNAL SPECfPI&AfI~NS AND STANDARDS FOR U*S 
t BUSES= FECERAL SAFETY SCECIFICATtaMS FOR AUTOHaBILES, TRUC 

ARS= SPECEFLCATIQRS FOR 1 3 5 3  STUDEBAKER C 
FORCES REWEBLED BY HIGH SPEEB MOTION PICTURE= REACTIONS OF T 
AUTOHCBILE SAFETY BELT= SPLENIC RUPTURE DUE TO IMPROPER PLAC 

PROBER USE OF 51RIW6 MATERIALS= 
LEAF SPRING SEAT FOR AUTOMOBILES= 

R RUBBER-DIAPHRACH SEAT SPRIMGIWG+ CASE FQ 
*The d i g i t  i n  t h e  i i rs t  column of t h e  e n t r y  code deno te s  t h e  s e c  
t h e  e n t r y  is  l o e a t ~ d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  
t h e  f i r s t  column d e n o t e s  an e n t r y  Located i n  Sec t i on  1 0 .  

IKEIL-E IW I L L - J H 6 4  91 

BKIEL-E 66 
KEIL-E 93 

9CLAR-C 9 1  
ISEVE-DM62 
71YISN-A 61  
7r4KER- 5 1  
8llEAN-DA60 
1CLAR-CCbl 
91+OLC-GA60 

WEND-E 5 5  
7rtKER- 5 1  
7SNEA-JJb2 
7f:tfIS-J 6 5  
5LOMM-CL41 
6LAMB-EH45 

CAHP-BJ94 
7COER-R 64 
ISTAP-CC63 
SHCFA-RA53 
513CFA-RA60 
5#X NG-065 1 
8BOHL-MI66 
ILABE-OJ65 
8tiASB-AH55 
8NEFF-RJ41 

EIR 11-0362 
9ESGA-J860 
8SHAR-JE65 
IbiH I T - A J 5 7  
1CLAR-CG41 
B E I F F - A L 6 1  
71nlACH-RA59 
SC!CCO-FP58 
7bIENR- JP4S 
SPETE-GA91 
4PETE-GA92 
4PETE-GA93 
?SEAT-CI63 
IF11 LL -6057  
?GENE-SA60 
EEE~I[FF-AL61 
86AHP-HE62 
8STUQ-C 6 3  
6811 ER-HR46 
6C OCK-WM63 
1 L f  MH-FP48 
?LEAF-SS4O 
?CASE-FR66 

t i o n  i n  which 
A blank  i n  



AUTOMOBILE CUSHION' IOF 
TIGUP TEST ON S E A T B A C K  bF 

CUSHION AND S4 
Y. LATERAL IHPACT WITH ST 
R I E S  RESULTING FR8M THE SV 
OR AUTONGiTIVE VEHICLES= ST 

SEAT BELTS SO 
AL HQTOR VEHICLE SAFETY ST 
SSENGER CAR SEAT BACKS= ST 
H I C L E t  SAFETY FEATURES, ST 
T IOHAL ORGANIZATION FOR ST 
ONAL SPECIFICATIONS AND $1 
ONGRESS* AUTO SEAq BELT $1 

SAFETY SEAT B f X T  ST 
F THE S I X T H  CONFERENCE= ST 

INGS= THE 7TH ST 
PROCEEDINGS OF THE 1 0 T X  ST 
NESS - SABRE AND S I L V E R  ST 

SUBRARY OF FEDERAL ANC ST 
ST 

LTS= S t  
THE ST 

N WISCONSIN BY NEW YORK ST 
USE OF REPRESENT&TIVES= gT 
UNITED STATES SENATE= A ST 

SEARCH= UNITED ST 
T= U N I T E D  ST 

U N I T E D  ST 
TEE CF COHWERCE, U N I T a O  ST 
EAT BELTS I N  THE UNITEO ST 

Y= ST 
SICHERHEITSGURTEN= ST 

EATS= ANATWY AND 5 7  
AT CUSHION= THE PRESENT ST 
ROWING SURGICALPROBLEM= ST 

ARNESS PRONOTIDN= NEY ST 
ETRIC TOOL= ST 

SEATING INNOVATION ST 
E r  A FUNDAUENTAL STUDY= ST 

HELICOPTER, PART 11 * S f  
CS OF HATERIALS AB H I G H  ST 
N F I N I T E  CYLZNQERT OF A ST 

REEL-CbUATIC BUAL $1 
ES, IWCORPORATEO S INGLE ST 

NYLON SAFETY S t  
ANCHORAGE GEORETRY ANC ST 
ANCHORAGE GEOHETRY AND ST 

ST 
ATE-DEPENDENT HATERIAL= ST 

l lw6S= 
LPWS= FA 
1111 F I L L  INCS* 
rNDARD AIRCRAFT HARNESS CONFIGURAT 
r lDA IO  AUTON08ILE SEAT BELTS ABDOH 
rWDARO FOR RESTRAINING DEVICES AN0 
rNBARB ON (64 AUTO HOOELS= 
rWBARb ON HANOATORY SEAT BELT I N S T  
rNDARD ON OCCUPANT IMPACT PROTECT1 
r8OARb VS. OPTIONAL EQUIPNENT ON A 
iNDARDIZATIOH~ RECOUMENDATIONS FOR 
rNOAROS FOR U.5.A. AND SOWE EUROPE 
INBARDS SET, ESTABLISHED BY ACT OF 
iNDARDS- 
IPP CAR CRASH AND F I E L D  DEMONSTRAT 
~ P l r  CAR CRASH CONFERENCE. PROCEED 
IPP CAR CRASH CONFERENCE= 
rR AIRCRAFT* SAFETY HAR 
ITE ACTEVITYr  HICHWAY TRANSPORTAT1 
IT€ LAWS INFORHATtON #ANUAL* 
rT9 LEGISLATORS CONSIDER SAFETY BE 
rTE OF THE ART OF TRAFFIC SAFETYto 
IT€ YIELDS CLUES= HOW WILL DRIVERS 
~ t e n e w T  $OF CRASHWORTHINESS OF AUTO 
rTkMENT OF THE RUTOWOBILE MANUFACT 
iTES ARHY A V I A T I O N  CRASH INJURY RE 
ITES ARMY M-25 HELICOPTER DROP TES 
iT&S CONGRESSm 
iTES SENATE= A STATEHENT OF THE AU 
~ t e s -  THE EFFECTIVENESS AND USE OF 
rTtC TESTS OF PLYYOOD SEAT ASSEHBL 
iTISCHE AND OYNAHISCHE PRUFUNG FON 
rT1STtCS A I D  DESIGN OF PASSENGER S 
ITUS OF THE NAVY FATIGUE RELXEVINC 
!ERIN6 WHEEL INJURY OF THE L IVER P 
tP TGWARD AUTO SAFETY. SHOULDER H 
iREOP)SOT06RINHETRY AS AN ANTHROPOH 
RS INDUSTRY INTEREST= 
lPPIWC THE OCCUPANT OF A CRASHING 
IYACE OF EQUIPMENT UNDER TROOP SE 
,A IN RATES, PART V 1 t  THE PROPAGATE 
I A ~ ~ - R A T ~ D E ? I N D E N T  MATERIAL= STRE 
119 SAFETY HARNESS* 
,AP SHOULDER HARNESS AND LAP BELT= 
,APS= 
;EWOT# REQUIREMENTS SAC= HOTOR VEH 
:LN(Ct# REQUIRENENTS SAE= NEW RECOlrt 
,ESS AND SEAT BELTS= 
,ESS-STRAIN CHARhCTERISTfCS OF HAT 

ENTRY CODE* 
7HURR-CA45 

FORD-WC 
7CUSH-AS33 

ROTH-J066 
6000N-JB66 
1CANA-GS66 
8SEAT-BS63 
8AUT0-HA66 
7AUTO-MA92 
l L E E  -H 5 9  
8FRED-RH65 
BEIFF-AL61  
3AUTO-S86S 
8SAFE-SB6l  
1STAP-CC63 
ISTAP-CC65 
1STAP-CC66 
WEAN-OA60 
2NATI-HU67 
3AUT0-HA61 
3STAT-LC56 
1L ITT-AD66  
5SCOT-BY63 
3SEVE-DM 
38UGA-JS66 
I A V f A - S E 6 2  

TURN- JY 6 1 
3UNIT-SC57 
38UGA-JS66 
SWOLF-RA61 
7ROGE-K 43 

KEIL-E 93 
7lrtORR-CH47 
7HANN-TD58 
6STEE-MI66 
8NEW -ST62 
5HERT-HT58 
?SEAT- IS51 
I E G L I - A  67 
7ROE6-HF68 

T APL-8060 
TAPL-11060 

8 P A C I - S t 9 3  
HEND-E 5 5  

8NYLO-SS61 
MOTO-VS62 

8NEW -RP62 
BSTRE-AS58 

TAPL-8060 

*The d i g i t  i n  t h e  f i r s t  column of  t h e  e n t r y  code d e n o t e s  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which f o l l o w .  A b l a n k  i n  
t h e  first column d e n o t e s  an  e n t r y  l o c a t e d  i n  S e c t i o n  1 0 .  



I D  LOADING RATES ON THE STRESS-fTlAfW PROPERTIES OF RESTRAIN 
N I N  RELRTZBN TB PELVIC STRESS= SITT ING POSITIO 
TTED CLCFW WITH ELASTIC $TRffCM CHARACTERlSTICS= DEVELOPHENT 
ESS FOR GENERAL SERVICE J~ROTCHERI DEVELOPHENT OF SAFETY HAR 
PLANES FUSELAGE - FLOOR SlllUCfUlllE - SEAT ATTACHMENT, ULTXUAT 

MAN I N  SBllUGtURE AND FUNCTION* V0L. S t  
ENT OF ENERGY ABSORBING STRUCTURES SUITABLE FOR AUTO11OBlLE A 
RING ASPECTS OF TEXTILE STRUCTURES* ENGINE€ 
SPECgFItATIOWS FOR 1963 STUQEBAIEI CARS= 
TI0NSl .x  LATERAL XRPACT STUOXES {LAP BELT SHOULDER HARNESS I 

LINEAR OECELBRATIUK SfUQIES ANC MUHAN TOLERANCE= 
BELTS-- SAE SUBCC1IS)rlXfTEE STWOfES NEED FOR DYNAMIC TESTING OF 

CRASHES AND SLED RUBS= LTIDLLS OF TMREE-POINT RESTRAINT WAR 
BEQlRYNAfllC SFUDXES OH IMPACT PROTECTION* 

S PbSSE, INSURANCE F IRH SfUOfES OTHER FEATURES= SEAT BELT 
URNALP C @ L t I S I O N  StUDfES REVEAL GRUESOHE FACTS SAE JO 

ESTRAlNTs THE A I R  FORCE StUDPE4 SEAT 0E3XGN. BODY SUPPORTIR 
N G E R S =  AEROHED FAEXLITY SrUBIES SHaFK ABSORBER SEAFS FOR JET 

AUTCROTIVE HUHAN CRASH STUDIESs 
OR PASSENGER CAR SAFETY JVUOIEda A MEW LABORATORY DEVICE F 
RED I M  FULL-SChLE CRkYH STWBIESr ACCELERATIONS AN0 HARNESS F 

&RASH STUOI CAW REDUCE CHANGES OF INJURY= 
Y-ZMSPAELfD SEAF BELTS, QTUOY GoNoUCTED I #  WISCaNSJN aY NEU 
TY AND CaXFGRT CWITEREA STUDY XN OYNWHTC ENWXRONHENTS= PASSE 

A $TUDV OF PASSENGER CAR SEATZNGs 
L= PRELIMINARY stuar ar R I ~ X N G  QUALITIES SAE JOURNA 

1 FCILCY-UP BOUOV O f  SEAT BELT USAGE= 
MTS SEAT BELT SURIEY= A SVUOY OF SEAT BELTS I# WISCONSIN AUT 

UHGBILE A t C l E E M O S =  A SWOV OF SEAT BELTS XU MfSCQNSXN AUT 
E l  CQMDITIOUS* STUOV QF SEATING UNDER VARIOUS NEATH 

HAGS= ANAL.'$TTZCAL STUDY OF S Q f T  LANQIRGS OM GAS-FILLED 
I L E  AMD TRUCKDRIUERS= A $?UQY OF YME EFFECTS 43F SEAT BELTS O 
USSIOM AMC EXPERIMEMTAL S'FUQV OF THE V A R I A B L E S  RELATED TO EF 
ANICAL CQDEL QT !{A& FOR fTUOV OF VEHICLE SEAF &NO SUSPENSfON 

STUDY SEAT WELTS 18 SCHOOL BUSES= 
ONNEL RESTRAINT SYSTEMS STUDY UH-18 AND UH-1BeBELL TROQUOIS 
ONNEL RESTRAIN? SYSTEMIS STUDY* CH-$7 YER'TOL CHINOOK;. PERS 
F IGURATXO#~ FEASHBt lX7Y %VUQV, LAPERAb $#PACT WlFM STANDARD 
ONMEt RESTRAINT SYSTEMS STUDY. BASZC GBWCEPV$P PERS 
ONkEL RESTRAINT SYSTEMS STUDY. UN-1A AWU UW-L8 BELL IRQQUCIS 
ONNEL RESTRAINT SYSTEMS BtUDYr B A S I C  CON~EPTPJ PERS 
SONNEL RESTRAINT SYSTBR STUDY* CH-47 V E R T O L  I!WINOOK* CRASH I 
ONNEL RESTRAINT SYS'IEIWS STUOVt CM-47 VEPLTaL &MINlgElK.an CRASH I 
AIRCRAFT SEATS= GOMOUC7 BTUDlfs DESIGN AND FURNISH PROTOTVPES 
AIRCRAFT SEATS= CQaOOJCV STUOlVp L*E5%6H1 DEWELiilP APIO FURNISH P 

SAFETY BELT RESEARCH $FUDY= 
VEHlCLEr A FUWOAHENTAL JTUOYa STOPPING THE BCCWPANT OF A CR 

B I L E  6EhT BELTS FCOR THE aIBClJilOlIF'IFfE OF THE COHnITTEE ON I N T  
T I H 6  OF SEdlMbEt"l 'G= 5AE WBCOBMlfTLE STUDIES NEED FOR DVNAHI 

RESPONSE OF RESG'RAIWEB WBJfk'f DURING AI?IRUPT OECELERATION= 
NS= EVALUATION 06 HUWWN SUBJECT REACTION I N  '!HE FORWARD AND 

~ i ? f - - i - ; l - t ~ ~ - " ~ S r s t  calunlsr o f  t h e  e n t r y  code denotes  t h e  s e c t i o  
t h e  elairy i s  Xoc:a.l;sd a l ~ t h a b e l i c a l l y  b y  the  Bet ters  which follow. A 
the  f u 4 s  t colum!? dew ole^ 311 r;.ntry lor:aled in Si?ct ion 10. 

ENTRY CODE* - 
HALE-JL91 

SLOWW-CL41 
IBROC-HE64 
XKIEL-ILSO 
IJENS-NA46 
SKAHN-F 43 
1SHIf-11055 
lFOX -KR56 
BSTUD-C 63 
62ABO-AV92 
(JLATH-F 58 
8SOCf-AE94 
8BOHt-NI66 
PALDW-B 6 2  
8SEAT-BP61 
6SEVE-DM60 
7DEIHP-CA62 
7AEIR&cPS59 
PRY,hhl-JJ62 
2CICH-MG63 

HOSE-JCS3 
4DEWA-W 52 
$SCOT-BY63 
ZSCHPI-RV61 
7LAIY6-EM48 
58R14N-GC30 
5MAIYH-D 86 
BASHA-V (52 
8AUTO-C I63 
1COIJK-E 48 
9ESGA-3560 
8MASK-kT57 
5BLOW-GWbl 
IMX!SN-A 6 4  
BSVUD-5065 
XAVItA-SE91 
%HALE-JL64 

RQ1TH- JD66 
1HAI-E-JL62 
6MAt.E-JL91 
1FLLG-SF62 

BAVN-PR64 
XbVZA-9E92 

R.ABIC-Ft60 
7AfRLLF-C Bdll 
8SAf  E-BR62 
1EGL.X-A 67 
3SEbllE-OW 
8SQC1-AE94 

VJ1G.H-G 44 
7NQ8lL-H 61 

n 111 which 
b lank  i n  



RATION TBSTS WITH HUMAN SW 
N T A I N A B I L I T Y *  PEUSONNEL St! 
N T A I N A B I L I T Y *  PERSONNEL $&I 
6Y ABSORBIN6 STRUCTURES Sl 
CALIFDR#tA  LEGISLlTURE. W 
CALIFORNIA LEGISLATURE. SQ 

LEGISLATION I N  1966.  A SH 
SAE 521 

0 RESTRAINT SYSTWlS FOR M( 
RASH INJURY EVALUATfON, 
RASH INJURY EVALUATION, SU 
L IROQUOIS HELICO@TE@S, S&! 

SYSTEMS= CREW PHYSICAL H4 
APE UPPER TORSO HARNESS S I  
OMOBILE SEATS-EFFICIENT 3W 
PERSONNEL RESTRAINT AND 8tl 
D I E S  SEAT DESIGN. BODY SW 

PILOTS! WEkO 
GUE TEST OF CUSHION PAD SI , MQHENT OF I N E R T I A  AND 9UI 

L I V E R  PRESENTS 6ROWING Stl 
NO#-OWNER RTTITUDES= R S11 

STALLATION TRENDS AND A SU 
A L S t  THE ANTHR0PO)IETRIC SU 

SEAT BELT ACCWTANCE S I  
I L E  ACCIDENTS SEA# BELT SU 

SEAT BELT INSTALLATION SU 
RESUCTI#G I N J U R I E S  I N  A SU 
CAW HAKE #ANY ACCIDENTS SU 
EW ARWOREO 8EAT. CRASH II 

NATIONAL FL IGHT SAFETY SU 
CRASH $U 

R HUGRU5 ESCAPE SYSTEH, 8111 
ESTRAINT. RECQYEW, AND $U 

= AtCfOENT SU 
R SEAT OESIGN AND CRASH SU 
SSENGER SEATL FQR CRASH SU 

HUMAN SU 
R I C E  COMFORT* SAFETY, SU 

ChSE FOR ?W 
UDY OF VEHICLE SEAT AND SU 
NALYSIS OF THE INJURIGS SO 

VARIABLES AND I N J U R I E S  S%l 
ELS= AUTO SEAT e E t T s ,  A SY 
TRACTS OF PAPERS AT THE $V 

AND PERSONAL EQUIPHENT SY 
THE SEAT BELT SY 
THE SEAT BELT SV 

ON LITERATURE. ANNEX TO SY 

lECTS= CRASH DECELE 
iYSf@)l i  L I F E  SCIENCESI QUALITY AS 
OYS71flw L I F E  SCIENCESt. QUALITY A 
rbeu  FOR AUTDWOBILE APPLICATION= 
IARY AND ANALYSIS OF CALIFORNIA H 
IARY AND ANALYSIS OF CALIFORNIA H 
lARY QF FEDERAL AND STATE ACTIWIT 
IER MEET I N 6 =  
!I$OWIC ESCAPES HUMAN TOLERANCE T 
k P l l @ N T  TO PERSONNEL RESTRAINT SY 
'L@ll%NT* PERSONNEL RESTRAINT SYST 
'LE l l tNT*  PERSONNEL RESTRAINT SYST 
N R 7  AND RESTRAINT I N  ADVANCED MA 
FORT DEVELOPNENT TEST MODEL F 106 
rDRT OF THE HUMAN BODY I N  MOVING 
'OR1 SYSTEM OYNAWlCS= 
rDRTtf fESTRAI#T= THE A I R  FORCE STU 
lORT - 
rORTS= FAT1  
:ACE AREA OF THE HUMAN BODY= CON1 
; I C A L ? R O I L @ l d  STEERING WHEEL I N J U  
IEY O f  AUTOMOTIVE SEAT BELTS. OM 
IifY OF NEW JERSEY EXPERIENCE ACIR 
rw. ITS MILITARY AND COHHERCIAL 
IEYa 
IEY- A STUOY OF SEAT BELTS I19 M I S  
ley* PRELIMINARY 
r IVA l l L€  TRANSPORT ACCIDENT= F A I L U  
t I V A 8 L E t  CRASH-SAFE DESIGN 
r I v A t  ANALYSES - PRELIMINARY REPO 
I t V A L  AND PERSONAL EQUIPWENT SYMP 
r I V A 1  BY DESIGN= 
rwi KITILAP BELT RESTRAINT SYST 
ISVAL SYsTEn- MODULAR R 
I I V A L l l i r l l R P L A N E  AND PASSENGER CAR 
I IVAL-  AIRCRAFT PAJSENGE 
IZYAL* DESIGNIN6  PA 
:EP ' IAB IL l fV  TO VIBRATION= 
'ENSION REQUISITES= 
lENSIQN SEATING= 
'BNtIClN= BIOMECHANICAL MODEL OF W 
'AIWEQ BY C I R  OCCUPANTS= CAR SEAT 
' A I W ~ B I N  LIGHTPLANE ACCIDENTS= RE 
l I S M  GOVERNMENT A6ENCY USED CRASH 
' Q l I U l  ON BIOHECHANICS OF BODY RE 
'011[8CI* PROCEEDINGS OF 2ND NATION 
IROIIE..*QOE$ I T  EXIST.= 
rRONE= 
HESXS OF IMPACT ACCELERATION TEC 

ENTRY CODE* 

6RYAN-JJ60 
4PETE-GA93 
4PETE-6A9l  
I S M I T - ~ D ~ ~  
$TOUR-8 91 
BTOUR-0 9 3  
ZNATI-HU67 
7SOCI-AE58 
6CART-RL59 
1AVIA-SE92 

PAYN-PR64 
1AVIA-9E91  
1SHED-HA61 
8KALO-JG56 
7XCCQ-CE47 

PAYN-PR6S 
7DEHP-CA62 
10ENT-R 4 3  
7fORD-MC47 
SWEIN-AP38 
6STEE-MI66 
8AYER-WH56 

CARP-@ J93 
5HERT-HT59 
5MAYE-AF55 
BASHA-V 6 2  
8CAHP-BJ91 
7HASB-AH62 
1HASB-AH50 

REED-JL65 
1SPAC-FE64 
1HASB-AH50 

NAVA-AT66 
1STEN-AEb2 
1DEHA-H 9 1  
7FRYE-0156 
7BREH-WH62 
5POST-F 14 
1CHUR-HE54 
7CASE-FS66 
IY ISN-A  6 4  
bL IST-R063  
6CORN-GA6 1 
8CONS-U 92 
1HEND-E 6 1  
ISPAC-FE64 
?FISH-J  65  
8GARR-JW62 
4CAMB-L 6 3  

%The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l low.  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10 .  



ENTRY CODE* - 
SO HARNESS* MECHANICAL ST 
HE TORSO-HEAD RESTRAINT  S1V 
T TEST  REPORT RESTRAINT  SY 
L RESTRAINT  AND SVPPORT &V 

K I T t L A P  B E L T  RESTRAINT  SY 
F A PERSOMNEL R E g T R A I N T  SY 
RESTRAINTS= A RESTRAINT  SY 

T= AN EXPERIUENTAL SY 
I N G  ASSCCIATEO AREAS I N  SY 
I N G  ASSCCIATEO AREAS I N  $Y 
NT= PERSONNEL RESTRAINT  SV 
RATED HARNESS RESTRAINT  SY 
P O S l T I O W I N G =  A40 ESCAPE SY 
TIN-*BAKER MKGRU5 ESlCAPE SY 
@ G t  PERSONNEL RESTRAINT  LY 
0 6 PERSONNEL R E S K R I I N T  SY 
T SXSTEY CAPSULE ESCAPE SY 
OTECTION BY A RESTRAINT  SV 
Y THE AIRSTOP RESTRAINT  SY 
THE ,AIRSTOP* RESITRI INT SY 

RECOVERY* AND SURVIVAL  SY 
ROWME1 SAFETY RESTRAINT  SV 
SEARCH= HUMAN RESTRAINT  SV 
ES OF EKEREY ABSORPTION SY 
ES OF ENERGY AOSORPTION $Y 
S I T I Q M I R C  AM0 RE8PRAfNT  SY 
P Q I N T  RESTRAIWT HARNESS SY 
NT= PERSONNEL R E d d R A I N T  fY 

= PERSaNNEL R E S Z R I I N T  $Y 
PERSONNEL RESTRNIN7  SY 

ONe PERSPINNEL RELXRAIN'F SV 
PERSONNEL RESSTRNINT SY 

TO PERSONNEL R E a T R N I N T  SV 
PERSONNEL REOTRAINT SY 

I V E  PASSENGER RESTRAINT  SY 
I L E  PWSSEHGER-RESTRAINT SV 

OF HARNESS R E S T R A I N I N G  ST 
G I M E E R I N G  OF PROTECTIVE SY 

ADVANCE0 MANNEC F L I G H T  SY 
RIGS OF MUHAN RESTRAINT  SY 
S x  HECHANYCAL FORGES - Tk 
A REEL SHQULDER HARNESS X 1  
E L T f  FOR n R I V E R S  FROM A TB 
E R I A  ENC DEVELOPMENT OF 71  
ENT I N W E S f l t A T E O N $ =  NEM TI8 

3 F k l  HARNESSES* A Ilt 
OF ZRPACT ACCGLERA l ION 'fa 

= EYNARIC TESTS OF TB 
THE FALLACY @F THE Tk 

HOTOR V E H f C L E S  S I N G  A 78 
E C T f V E  MEAOGEA@= I H P A C T  18 

TBW AND HUHAW TOLERANCE E V A L U A T I O  
?EM AN0 THE INTEGRATED HARRESS RE 
TIM CAPSULE ESCAPE SYSTEM- DEVELO 
Tan DVNAHICS= PERSONNE 
TEH EVALUAT ION PROGRAM= MARTIN-BA 
T%H FOR ADVANCE #ANNE0 F L I G H T  VEH 
?En FOR A P P L I C A T I O N  I N  ACCELERAT I  
TEW OF PRE-EJECTION BODY R E S T R A I N  
TEW SAFETY9 W A l N T A I N A B I L I T Y ,  PERS 
TEW SAFETY*  H A I N T A I N A B I L I T Y ,  PERS 
TEM STUDY, CH-47 VERTOL CWINOOKo 
TEH UNDER CONDIT IONS OF ACCELERAT 
?EM* EVALUAT ION OF n O D I F l E Q  WEAD- 
TEN* S U R V I V A L  K I T / L A P  B E L T  RESTRA 
TEN= A RESEARCH PROGRAM TO DEVELO 
TEW= CONSIDERATIONS AFFECT ING THE 
TEW* DEVELOPRENT TEST REPORT REST 
TEM+ E F F E C T I V E  PR 
TEH= I H P A C T  PROTECTION 8 
few* IMPACT PRETECTION n I T n  
TEW* MODULAR RESTRAINTS 
T%H* REEL-0-HATIC l S A H  B 
TEHS DEVELOPRENT FOR USE IN ACCEL 
78RS FOR A IRCRAFT  SEATS= CONDUCT 
TBWS FOR AIRCRAFT  SEATS= CONDUCT 
T W S  FOR SUPERSONIC ESCAPE= HUWAN 
TEWS I N  FULL-SCALE BARRIER CRASHE 
TEHS STUDY UH-IA AND UH-IBSBELL I 
TEHS STUDY. CH-47 VERTOL CHINOON 
TEHS STUDY* B A S I C  CONCEPTS* 
TENS STUDY* UH-1A AND UH-18 B E L L  
TEWS STUDY, B A S I C  CONCEPTS= 
TERJ STUQYt  CH-47 VERTOL CMINOOKP 
few$= 
TEWS- A N A L Y S I S  OF THE DYNAHICS  OF 
TEHSr A N A L Y S I S  UF THE DYNAWICS OF 
fEH%* BARRIER C O L L I S I O N  I N V E S T I G A  
?En$* 010 -EN  
?ens= CREW PHYSICAL SUPPORT AND R 
tens=  THE DYWA 
LEt. EST IMATED TOLERANCES OF UNPR 
&UP H E t H d l N I S H a  F L I G H T  TESTS OF I 
MNICAt P O I N T  OF VIEW= SAFETY B 
HNfQUE FOR D E S I G N  OF AUTOMOBILE S 
WIOUES FOR ASSESSING DAMAGE FROM 
lWOCbCIGAL LAG= 
NNOlOGY FOR A V I A T I O N  CRASH I N J U R Y  
@FLEX I N E R T I A  REELS AND HARNESSES 
H *YHXPLASH I N J U R Y w =  
1 OUUBY AND ACCELERATED SEAT= I N V  
T HETHOOS AND RETENTION HARNESS C 

*The d i g i t  i n 3 h e Y r s t  column of the  e.ntry code denotes the  s e c t i o n  i n  which 
the  ent ry  is located a lphabe t i ca l ly  by the  l e t t e r s  which follow. A blank in  
the  f.i.ri9.t colulmln denotes an ent ry  located i n  Section 10 .  
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F A T I W E  TR 

P BELTS= SAE RECWMENDS f B  
I S  OF SEAT BELT DYNAMIC T191 
APE SYSTEH= DEVELOPWENT ff4 
TACHRENT, ULTIMATE LOAC T I  
HY H-25 HELICOPTER OROP tff 
L E  BELTS* THEIR  USE AND T I  

OYNAMIC TB 
ES= RECUIREHENTS FOR TE 

UYNAMIC Tff 
OYNAHIC T&i 

TUDIES MEED FOR DYNAMIC T t  
CCUPAKT SAFETY* DYNAMIC Te 
QN GF A CRASH DUMHY FOR TB 

RAPIO-DECELERAT fQN TB 
I N I N G  OEVICES= DYNAHXC I'll 

KE-UP MECHANISM* F L I G H T  ?I 
ES= TB 

S T A T I C  T l  
UYNAUIC TC 

NSUHERS UNION'S OVNAHIC I R  
HARNESSES= DYIUAMIC ft  

AND RELATED IMPACT SLED 78 
UMAN CRASH 06CELERATIQl i  flH 

CRASH BECELRRATION ?& 
ES I N  CONTROLLED Ik!PAET T I  
EVALUATION, FORT WORTH, f a  
IMPACT INVESTIGATEQM ON T t  

ENGINEERING ASPECTS OF TB 
ABSTRACTS= BEHAVIOR OF T I  

UPUARC ACCELERATEQNS @ Y  T# 
SAFETY BELT TH 

ATION OF THE A B I L I T Y  flF TW 
CARS, AN ASSESSMENT OF TH 
IRCRAFT SAFETY BELTS* TM 
IRCRAFT SAFETY BELTS* VH 
TIOR, CRASH ENERGY, AND TH 

OF RESTFUL S I T T I N G  ANC TH 
AND RETRACTABLE BELTS* TH 

NE FOAMS I N  RELATION TO TH 
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ANTHROPBHETRIC DATA IN TW 

f MODEL F l O b A n  P I L O T  EMERGENCY E 
T MODEL 22s SEAT BACK-PASSEHCER-I 
1 OF AM EXPERIHENTAL TRQOP SEAT I 
1 OF AUTOMOTIVE TYPE SEATS= 
T OF CUSHION PAD SUPPORTS= 
T OF PNEUMATIC SEAT CUSHIONS*= 
T ON SEAT BACK SPRINGS= 
f PRBCEDURES FOR ROTOR VEHICLE LA  
7 PROCEDURES= ANALYS 
T REPORT RESTRAIN? SYSTEH CAPSULE 
t o  MOOEL 240 AIRPLANE= FUSELAGE - 
T- UNITED STATES AR 
TIN6 I N  THE UNITED KINGQOHf AUTOU 
TIN6  OF CAR SEAT BELTS= 
T I N 6  OF I N E R T I A  REELS FOR HARNESS 
TIN6  OF SEAT BELTS= 
f1WB OF SEAT BELTS= 
TIM6 OF SEAT BELTS= SAE SUBCOMMIT 
TIM6 OF SEATS= RESEARCH I N  O 
f f N C  SHOULDER HARNESS AND SAFETY 
TS FOR CHEST-LEVEL SAFETY BELTS= 
f S  OF AUTOHQBILE PASSENGER RESTRA 
TS OF I N E R T I A  REEL SHOULDER HARNE 
TS OF PERSONNEL RESTRAINING DEVIC 
I S  OF PLYWOOD SEAT ASSEMBLY- 
TS OF RESTRASNTS FOR CHXLDREN= 
TS OF SEAT BELTS= CO 
f S  OF TELEFLEX I N E R T I A  REELS AND 
TS ON BUSSES IN INTERCITY SERVICE= 
TS OW SEATBELTSo H 
TS YXTH HUMAN SUBJECTS= 
I$= PERFORMANCE OF SEAT BELT ASSE 
AS1 7 JUtY 1 9 6 0 0  19-20 JANUARY 19 
TILE MATERIALS= 

STRUCTURES= 
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t A  SIGNIFICANCE I N  THE CONSTRUCT1 
I R  USE AND TESTIHG I N  THE UNITED 
gR USE AS EJECTION SEAT CUSHION N 
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KE LL-AH64 
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LIST-RD63 
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l F O X  -KR56 
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*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is  l o c a t e d  a l p h a b e t i c a l l y  by t he  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  an e n t r y  l o c a t e d  i n  Sec t i on  10. 
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C R I S H  PRO"fEG$HC& Ilk A I R  TRA#tCBR$$a 
INT GEAR-  EVALUAWIII:A TRA18VERSE BCCELERAIPQN (REAR TO REA 

PASSEMCFjR TIMLERdBUV1~:IZ E'C ;R"BaBb#QVElbE ACGELEMWTION AFSD DECELERA 
@ 5  A A l L I  IW"Y iTO M'I CRS1F'Adh013 B'RI#$YEIRSE b C C 8 L E R A T k O N  WHEN I N  T H E  
ROTECTILH I$B#IBfNi; WHRIJPT l%AFWAl$VLR!SC= kltU11S OF SEAT B E L T  P 

F A C I A L  TIAUHA I N  AUTORGWILF & O L L I S l D N S =  
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*The dmt i n  t h c  "Shrl;t cn.&ur;ln of t h c  eil l ,ry code denotes  t h e  s e c t i o  
t h e  e~ik, ry  i s  I . T ) C ~ L P C ~  a 1phalieLic;~hU y by 1-hc l e t t e r s  which f o l l o w .  A 
Llic I-ir~~2, coli~imn ~lculoln?s a l l  era k,i $7 Sorated i.n Sec t i on  L O .  
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7CLIR -TR61 
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5611JHb-VI 52 
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780S"X-K 62 
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2hlATI-HU47 
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61LAM8-EH45 
8EUGG-AS6 1 
61hBAMU-AM65 
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n in which 
blank i n  



I V E  SEATING- PRODUCTION FUFl ENGINl?ERIN6 AS APPLIED TO AUTOW 
ABSORPTION EI(PERIWENTAL TROOP < S E A ~  c a r c e m  CRASHWORTHINESS 
URYEVALUATJONm MIL ITARY TROOP SEAT DESIGN CRITERIA* REPORT 
Y EVALUATION* MILITARY t R 0 W  SEAT DESICN CRITERIA* CRASH I N  
TEST OF AN EXPERIHPNTAL T100? SEAT INSTALLATION I N  AN H-21 H 
6E OF EQUIPWENT UNOER TRO0t SEATS* CRASH INJURY BULLETIN* 
F SERVICf  OF INTlRSTATE DRIVERS* FATI6UE AMD HOURS 0 

WONROE E-2-RIDE TWCK SEAT* 
BELT9 ON AUTIWBBItE AND t R W l O R I V t R S =  A STUDY OF THE EFFECTS 
ARE SEAT BELTS GOO0 FOR TRUClSo= 
ATIQNS FOR A U T O R ~ f L E S i  TRUCIEs BUSES* FEDERAL SAFETY SPECIF 
HOTIQNS OF THE HEAD AND TWWK ALLOWED BY SAFETY BELT RESTRAI 
ERIWERTAL EVALUATION OF ' W O  APPROACHES TO SEAT BELT PROHOTIO 

TWO CAR SEATS FOR BABIES= 
S OF SEATING I N  FIGHTER m R t  AIRCRAFT- PRINCIPLE 
ALUATION OF COLLAPSIEEEE t W E  DITCHING SEAT* EV 
Fs  CQIYENTIONAL kNQ N@W TVCP FLIGHT RESTRAINT EQUIPHENT, EVA 

CONVEYTIONAL AND lYeY TYR@ FLIGHT RESTRAINT EQUIPHENf= 
ING SEATS CALLED SAFEST fVPE FOR CHILDREN* REAR-FAC 
DULT*S SHWLDER HARUESS TYRB SAFETY BELT* NEW YORK LAW REGAR 

AND TEST OF AOTOMOTIVE WRS SEATS- OEVELOPWENT 
BEAT* SEAT* PA&SE@GIR T W f s  AUTOWOTIVE~ FEDERAL SPECtFICAT 

SAFBTY HARNESS - CRAIG WREr 
L I E S  TO CERTAIH JERKING m?@S OF ACCELERATION WHICH OCCUR I N  

HEN TO CERTAIN JERKING TVPLS OF ACCELERATION YHICH OCCUR I N  
UN6 UON KRAFTP&HRZEUGSI t.XEY- NESSCERAET ZUR ENTWICKLUNG UND 
ER, CARTRIDGE ACTUATED, T M *  DEVELOPMENT AND QUALIFICATION 0 
ON HARNESS CRITERIA FOR U.S. ARNY AIRCREHHAN PROTECTIVE HEAD 
DOWN ATTICHHENTS I N  THE ARMY HU-1 SERIES BELL IROQUOIS 
609 19-20 JANUARY lgb ts  U.S. ARWY VHU-10 BELL IROQUOIS HELIC 
TIONS AND STANOARDS EOR UoSaAo AND s o n g  EUROPEAN CQUNTRIES* 
ESTRAINT s y s t E n s  STUDY. W ~ A  AND UH-la BELL IROQUOXS HELICO 
RESTRAINT srnens STUDY ANQ UH-IB,BELL IROQUOIS HELICO 
YSTEMS STUDY* UH-IA AND w r r  e e r L  Inoauols HELIcoPreRs-  CRA 
SYSTERS STUOY UH-LA AND UWl6r l t tL  IROQUOIS HELlCOPTERSt SUP 
S - PRELININARY REPORT= W 1 0  AIRCREY ARUORED SEAT. CRASH S 
TURE - SEAT ATTACHNENTt W3TlMlTt LOAD TESTr MODEL 240 AIRPLA 

SEAT BELTSUIBCORNITT~E= W C Q N F ~ M ~ D  nxWuTEs OF A MEETING OF 
SGERAET ZUR E#TY#KLUNG UWO BEURT81LUlJ6 UON URAFTFAHRtEUBSI - 3tOWA66 OF E@UIPHENT UNDER TROOP SEATS- CRASH INJURY BUL 
ARNESS RESTRAINT t Y S T I N  UWOLR CONDITIONS OF ACCELERATION= EV 
A T X C S  OF THE uunnw eoor rmQrn CRASH CONDITIONS= KINEN 
S* BEHAVIOR QF TaXTILES W O t R  IRPACT Cl?NtIITIOffSi AND OTHER A 

STUDY OF SEATING WOOR VARIOUSAWEATHER CONDITIONS= 
COWiUHERS WgON*S DYNAMIC TESTS O f  SEAT BELTS= 

RETRACT118l.B S E W  %E%T WITm 
USE AND TESTING I N  THE UWSTED KINGDOM= AUTOWATIC LOCKING AN 
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ENTRY CODE* 
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6RUFF-S 9 2  
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9KENT-SJ61 
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8ROBE-SH62 
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8EIFF-AL61 
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*The d i g i t  i n  the f i r s t  column of the  ent ry  code denotes the  sec t ion  i n  which 
the  ent ry  is located a lphabe t i ca l ly  by the l e t t e r s  which follow. A blank i n  
the  f i r s t  column denotes an entry located i n  Section 10. 



E:NTRY CODE* - 
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SHOULDER HARMESSB I T S  W E  AND EFFECTlVENESS= 
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HS I N  RELATION TO THEIR USE AS EJECTION SEAT CUSHION MATERIA 
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THE USE OF SEAT BELTS I N  B R I T A I N * =  
= THE EFFECTIVENESS AN0 UIE OF SEAT BELTS I N  THE UNITED STAT 

PROPER USE OF SPRING MATERIALS= 
T BELT INSTALLATION &NO USE POLL= SEA 
EDISH GOYERNHERT AGENCY U3ED CRASH-TESTHETHCDS TO HELP CU AR 
HPARISON CF I N J U R I E S  TO USERS AND NQN-USERS OF SAFETY BELTS. 
ELTS FOR ROTOR VEHICLES 0 1 8 6  A TEST D U M Y  AND ACCELERATED S 

SEAT BELT WVXLIZAXIOW* 
LERATIOk  (REAR Ti3 REAR] UPIlftlN6 CONVENTIONAL AN0 SPECIAL R 

OISCUSSED I N  NEW YORE= V&tUE CF SEAT BELTS I N  SCHOOL BUSES 
TXONSHIP BETYEEN IRPACT VARfABLeS AND I N J U R I E S  SUSTAIXEDIN L 
NSPORT EQUIPHENTr HUMAN V4RfAltES I N  THE DESIGN AND OPERATIQ 

.= PHYSICAL V I R l A l L E S  lWFLUENCING DRIVER COMFORT 
PERIHENTAL STUDY OF THE VARtABLES RELATED TO EFFECTIVE SEAT 
PROTECTED HUWAH BOaY TQ VARIOUS MECHANICAL FORCES.= MECHANIC 

STUDY OF SEATING UNDER VhRfQMS HEATHER CONDITIONS= 
VEHJCLE CRUSH AND QCCUPANT BEHAVIOR= 

PROGRESS I #  SAFE XIIHICLE QESIGN= 
BODY S I Z E  AND PIS&Eh!GER VBHICtE DESIGN3 HUWAN 
AT BELT USE AMONG MOTQR V@HlCLE FLEET OPERATORSI HHO ARE #AT 
ST PROCEDURES FOR METOR VISHX&t& LAP BELTS= SAE RECOWWENDS TE 
P DIAGONAL CHEST BELTEO VBNSCL6 OCCUPANTS= IRPACT DYNAMICS 0 
AN REACTXQN TO HILXTARW MHXCtE RIDE= HUN 
N I N I T I A L  FEDERAL WOTDR VEHfCtE SAFETY STANDARD ON MANDATORY 

CRASH RESEIRCH FOR WHIGtE SAFETY= 
N I H t T f A l  FEDERAL Hf3'KtR VtH6CLQ SAFETY= A PROPOSAL FOR A 

%The digit in the first column of t h e  entry code denotes the sec 
the entry is located alphabetically b y  the letters which follow. 
t h e  first column denotes an entry located i n  Section 10. 

3UNIT-SC57 
31BU6A-JS66 
5lYOLF-RA61 
4GOLD-DE46 

PATR-LM66 
8STAT-JD65 
6TOLI-SH64 
7'CHIE-R 64 
9VANP-RE64 
81(ALO-J656 
8STAT-Job5 
1PROV-EL66 
4HESS-JL56 
5MCCO-JT63 
SIIANH-D 6 6  
SNATI-SC60 
EIDEHA-H 5 2  
8E)EHA-H 5 6  
8REDF-FA65 
7E;LAI-OH61 
1VYKU-HC64 

SOC I - A E 5 4  
8).lERE-OC60 

RIANO-FE49 
SGiRIH-G 6 5  
5klOLF-RA6 1 
1Z.IHM-FP48 
5SEAT-8161 
8C.ONS-U 92 
61'0UR-B 611 

WILL-JH62 
8STER-A 66 
1Wll LL-CQ57 
8VAt.U-5066 
6 C O R k G A 6  1 
5HUHA-VI52 
5HCFA-RA55 
50LQM-GWbl 
6GOLO-DE46 
?COOK-E 48 
IHART-DE67 
1FREQ-RH62 
5HCFA-RA60 
5 N A T I - S t 6 0  
8SOCI-AE91 

PATR-tM66 
SSTER-S 6 1  
BAUTO-MA66 
ILUND-LC64 
?AUTO-CIA91 

tion in which 
A blank in 



ENTRY CODE* 
DEL UF BAN FOR SfUOY OF VlMtCLP SEAT AND SUSPENSION* BIOUECH 

SAE NCTOR MOIOCL& SEAT BELT A C T I V I T I E S =  
REQUIREIWNTS SAE= ROTOR W H t t L t  SEAT BELT ANCHORA6E GEOMETRY 
ED PRACTICE F I X E S  ROTOR VaHlCLB SEAT BELT ANCHORAGE GEOMETRY 

ROTOR W H I C L E  SEAT BELT ANCHORAGE= 
BOTQR WWICLC SCAT BELT ANCHORAGE* 

WHENDED PRACTICE= BOMlR WHICLO SEAT BELT ISSEUBLIES,  SAE RE 
WOTaR VEHlCLb SEAT BELTS= 

DESIGNING VBHICLE SEATS FOR GREATER COWFORT= 
OCCUPANT OF A CRASHING VBHICLEs A FUNOAUENTAL STUDY= STOPPI 

CE FOR AN OCCOPAW OF A VRHfCLt= A PROTECTIVE D E V I  
CTION FOR CHILOREN I N  A VIH1Ct.B- ACCIDENT PROTE 
IPMENT QN AN AUTOHOTEYE WIHICLB* SAFETY FEATURES* STANDARD V 
HE HURAN BODY I N  #OWING WHZCLtS AND RECENT DEVELOPttERTS I N  

SAFETY BELTS FOR H6TOR VlHlCLPS USING A TEST OURMY AND ACCE 
NTAL DEATHS I N  K I L I T A R Y  VtHICLES.q ACCIDE 
AFETY HARNESS FOR HCTOR VWICLES. INCLUDING NATlONAL SPECIF1  

SAFETY BELTS FOR MOlMR VEHICLES= 
OF SEdTS FOR AUTWOTIVE VBHfCtES= ANCHORAGE 
R ADVANCE UANNEG F L I G H T  V%#ICLeg* IWVESTIGATION OF A PERSONN 
FETY DEVICES FOR GRCUNQ WHICLESq SA 
ANT PROTECTION IN nOmR vsnxcLesa SAFE AND UNSAFE UPPER TORS 

DEVICES FOR AWTOHOTIVE VB#lCL%S* SAFETY 
L T  ASSEMBLEES FOR HOTOR VIJMICLPS- SEAT BE 
CHORAGES FOR AUTWOTIVE VlfHlCLtS* STANDARD FOR RESTRAINING D 

DESIGN AND OPERATIOMIF VBHICULIR EQUIPBENT- HURAN 8OOY S I Z E  
HAN EKGI#EERING DATA TO YW!tCULIR SEAT DESIGN= THE A P P L I C A T I  
GRAOES VON S I T Z E W  E I N E  WRFSINQRTE MEtHODE ZUR BESTIBWUNG 0 

R t E N r  VtSR9QbRMUISIROSZEN VON SICHERHEITSGU 
DYMAMISCHER BELASTUNGl Y m U t V & U  VON SICHERHEITS6URTEN B E 1  

SEAT BELTS VBRSUS SHOULDER HARNESS= 
I N T  SYSTER STUDY, CH-47 VBRfOt CHINOOK* CRASH INJURY EVALUAT 
NT SYSTEHS STUDY, CH-47 WRTOL CHINOOKE CRASH INJURY EVALUAT 
t SYBTElO STUDY. CM-47 YBRTOL C t i I # 0 0 K ~  PERSONNEL RESTRAIN 
H I G H  STRAIN RATES& PART V l r  THE PROPAGATION OF PLASTIC  WAVES 

MUUAN REACTIONS f O  V t lRAT lBC SAE= 
Vt lRATION SENSE AND FATIGUE= 

HURAN SWICEPTABIL-ITY TQ VfbRATIONa 
AT BELTS, A PERSPECTIVE VIEW= AUTO SE 
on A T E c x n r c A L  POINT OF V ~ E W I  SAFETY BELTS FOR DRIVERS FR 
THE HUHAN BODY TOCERATE VIDLeWT CRASHES.= CAN 
POSES PAR LES S fE6ES OE W I T U R E S t  QUELQUES PROBLEHES 
STRUCTURE AND FUNCTIOI, VEIL. 10 HAM I N  

D I E  BEANSPWCHUNG M N  AUTOSICHERWEITSGURTEN= 
R BELhSJWNG= VERMALTEW YON SICHERHEITSGURTEN B E 1  OYNAHISCHE 

ER= ANALYSE OER OYNAHtK YON SICHERHElTSGURTEN FUER KRAFTFAHR 
VERFORMUN6SgROSZEN VilN SICHERHEITSGURTEN= 

#HUNG DES KOUFORTGRADES V O W  S I T t E N =  E I N E  VERFEINERTE UETHODE 
A I R t R A F T s  AFT WS FORWARD FACIN6  SEATS I N  TRANSPORT 

7WISES-A 64 
8WEFF-R365 

WOTOIVS62 
BNEW -RP62 
ISOCI -AE93  
8SOCI-hE95 
830CI -AE92  
ICANA-SA63 
7KEEG-JJ64 
1EGLI-A 67 
1SANT-V 6 5  
IVESZ-K 64 
l L E E  -H 59 
7HCCO-CE47 

Y I LL- J H 6 2  
60Afl1-RW56 
BEIFF-A161  
8KE I L - E  62 
86ENE-SA66 
6FREE-HE62 
1RYAN-JJ60 
8STAT-JD65 
1RVAN-JJSB 
88RIT -S161  
1CANA-GS66 
SHCFA-RA53 
7RAOK-A056 
'TCOER-R 6 4  
8KIEL-E 6 6  

KEIL-E 9 1  
8FUt.T-JL46 

PAYN-PR64 
1AVIA-SE92 
1HALE-JL64 

TAPL-8060 
SJACU-HM36 
SKEIG-G 4 6  
SPOST-F 44 
ICONS-U 91 
8HAES-A 6 2  
6DEHA-H 48 
7WISN-A 61  
SKAHN-F 43 

KEIL-E 9 2  
KEIL-E 91 
N I L L - J H 6 4  

8RIEL-E 66 
7COER-R 64 
7 A I R  - T A b l  

*The d i g i t  i n  t h e  f i r s t  column of t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is l o c a t e d  a l p h a b e t i c a l l y  by t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  column denotes  a n  e n t r y  l o c a t e d  i n  Sec t ion  10 .  



ENTRY CODE* 
ERATIONS 1 THE FORYARD YS REARWARD FACING PASSENGER SEATS* % J U S G - ~ C ~ ~  
FETY FEATURES, StANOARO W I e  OPTIONAL EQUIPMENT ON AN AUTOHOT 1LEE -H 59 

PROPAGRTION OF PLASTIC YRWES I N  F I N I T E  CYLINDERS OF A STRAI TAPL-$060 
W I  HUST MAKE A DECISION= 1PALH-FC65 

f SEATIkG UNDER VARIOUS UgrtMER CQNOITIONS= STUDY 0 7C00K-E 48 
ESTI6ATION OF S E W  BELT Y%8IlNE SERVICE L IFE=  I N V  STET-tH64 
ESTIGATIOM OF SERT 0ELT WEtE@IME SERVICE L I F E *  I N V  B!iTET-CH64 
OTTONo SHGULOEW HARNESS W&IBIW* A COMPARISON OF DACRON, NY BIIARR-J 5 3  

P I B E L L I  RESILIENT V % l # # f N e ~  8PIRE-RW63 
ON OF RCAF SEA? HARNESS M B B B I N 6 ~  DETERlQRAfI  8UAYL-CH54 
PROPERTIES CF RESbRAINT Ul!181Nfh EFFECT OF RAPID LOADING RAT HALE-JL91 
N OF NYLON SEAT HARNESS Y8881WCr; EXARINATIO BAYL-CH58 
THE C-124A PILOT SEAT l WIBBII*COCIPOI$ EVALUATION OF 75,L EC-RF94 
-97AJKC97E P l L U f  SEAT ( UIIPR8tCOMPQRT EVALUATION OF THE C 75LEC-RF92 

PRGQRIETARY PROFECTIVE UfflS= BP'ROP-PU6i 
RElCALPROBLEH= STEERING YWEZL INJURY OF THE LIVER PRESENTS 6 6SfEE-HI66  
TRANSVERSE ACCELERATION YHEM I N  THE SITTING POSITION= MAN'S 6EAWB-EH45 
G TYPES DF ACCELERATION MHOCH OCCUR I N  FLYING= CONCERNING HU bRUFE-S 92 
@ TYPES OF ACCELERATION UHfCM OCCUR I N  FLYINGS ON RESISTANCE 6RUFF-S 93 
E FALLACY QF THE TERM @HUWrPEASW ENJURVanTH 68RAU-PH93 

a WHIPL&SH8 INJURIES= 6DOHL-JJ64 
EWICLE FLEET OPERATORS@ YHO A R E  NATIONAL SAFETY COUNCIL U E H ~  5NAf I -SC60 
STATE YIELDS CLUES= HOU WfLL DRIVERS REACT TO FACTORY-INSTAL 5SCOT-BY63 

STUDY CF SEAT 8EC"TS I #  WISCOWSII AUTOMtIBILE ACCIDENTS SEAT BASNA-V 62 
STUDY OF SEAT BELTS X A  YtSCONflM AUTOMOBILE ACCIDENTS= A BAUTO-CI63 

LTS* STUDY CONDUCTED / M  UESCQNSIW BY NEL YORK STATE YIELDS C 5SCOT-BY63 
JERK WITH AND YLfHQU7 SEAT CVSHIQNSt 7HC6D-VR63 

I T Y  Qf THEHUMAN BODY TC UETHStlWD HIGH IHPACT FORCES= HEASUR MURZ-EM48 
IT ION=  FAN'S k B I L I T V  TO YtTWS71MO TRANSVERSE ACCELERATION WH 6LAUB-EH45 
AFETY FOUNDbTION IMPACT YCO:RI AND PLANS,= AVIATION CRASH INJU  bKRAF-HA61 
O KINGDCHr CRASH #MJURY OfBRl QF THE ROAD RESEARCH LABORATORY 6STAR-JH60 
HUMAN FACTORS REFEREIKE WORKS= I BIBLIOGRAPHY AWD OVERVIEU 0 4RiONC-P663 
HQCKUP SVALUATIONC FORT YOATMI TEXAS* 7 JULY 1 9 6 0 1  19-20 JAN CARR-J 60 

SEAT OESZGN F6R C R A S H  4dBRZrllRHESS NAGAf 7PINK-1157 
ULOER BELT DEVELOPEC A l  WIICHT FIELO% SAFETY SHO 8SAFE-Sf339 

FRRQIBT OISHs 8WRON-Cr b 7  
ERSOkkEk ACCOUfiQDITIONS -7aAm P KIDCH-RJb6 

SEAT BELTS-131E V$hR L ~ T E R J  8SCHR-DJ62 
ESEARCH EXPERTS SAY*  @ YES,'* AUTO SEAT BELTS* GOVERNMENT 8AUTO-SB6Q 
JANUARY 1961s UeS. ARMY VWCI-L~D BELL IROQUOIS HELICOPTER HOCK CARR-J 6 0  
ONSIN EIY NEW YORK SFAWE WtBlLDS CLUES= HOW WILL DRIVERS REACT 5SCOT-BY63 
S TYPE SAFETY BELT= CIEW V O R I  t.AW REGARDING AOULTaS SHOULDER 3Allf 'TO-MA64 
TED I N  WISCONSIN B V  HBW #ORB STATE YIELDS CLUES= HOW WILL DR SSCOT-BY63 

BUSES CXSCUSSED f N  NEX YOIN* VALUE OF SEAT BELTS I N  SCHOOL 8VdILU-SBbb 
REU HARNESb LETS VW HQWE FREELY= 8MEW -HL55 

ARE tau SITTING COUFORTABLY*z 7Ctt IS-J 65 
SAFETY DEVICE F:klR far8)UR CAR= IJEWE-RJ62 

FASTEN TDUR SEAT BELT* 8FAST-YSb2 
HOW SAFE ARE t a O R  SEAT BELTS,= 8HC)W -SA62 

I N E  VERFBINERTE RETHODE LUR BESTIHMUNG DES KOWFORTGRAOES VON 7COER-R 4 4  
ZEUGSI 72ENs RESSGERAEI ZUR ENTWICKLUNG UND BEURTEILUNG UON 7TtIIE-R 64 

XOR FRAGE DER SICHERHEITS-KARaSSERIE I R I  XM-W 64 

%The d i g i t  i n  t h e  first colulnn o f  t h e  e n t r y  code denotes  t h e  s e c t i o n  i n  which 
t h e  e n t r y  is located aYphabct ica l ly  by t h e  l e t t e r s  which fo l l ow .  A blank i n  
t h e  f i r s t  columl~ denotes  a n  erltry l o c a t e d  i n  Sec t i on  10 .  




