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I N T R O D U C T I O N  

S i n c e  1973 o v e r  10 ,000  G e n e r a l  Motors  C o r p o r a t i o n  

p a s s e n g e r  c a r s  have  been  manufac tu red  w i t h  a  p a s s i v e *  

sys t em f o r  p r o t e c t i o n  o f  f r o n t  s e a t e d  o c c u p a n t s  i n  c r a s h e s .  

The sys t em c o n c e p t  i s  b a s e d , o n  t h e  r a p i d  i n f l a t i o n  w i t h  a i r  

o f  neoprene  c o a t e d  ny lon  b a g s  l o c a t e d  i n  t h e  hub o f  t h e  

s t e e r i n g  wheel  and i n  t h e  l ower  r i g h t  s i d e  i n s t r u m e n t  p a n e l .  

These  a i r  b a g s ,  when i n f l a t e d  d u r i n g  a  c r a s h ,  b o t h  d i s t r i -  

b u t e  and  d i s s i p a t e  e n e r g y  i m p a r t e d  t o  them by t h e  o c c u p a n t s  

who c o n t i n u e  t o  move f o r w a r d  i n  t h e  c r a s h .  The a i r  b a g ,  o r  

a i r  c u s h i o n ,  r e s t r a i n t  s y s t e m  s a t i s f i e s  t h e  r e q u i r e m e n t s  of  

?dotor V e h i c l e  S a f e t y  S t a n d a r d  #208 i n  b a r r i e r  i m p a c t s .  

The pu rpose  o f  t h i s  d i s c u s s i o n  i s  t o  d e s c r i b e  t h e  

e l e c t r i c a l  f u n c t i o n s  o f  t h i s  a i r  c u s h i o n  r e s t r a i n t  s y s t e m  

( A C R S ) * *  s o  a s  t o  more e f f e c t i v e l y  e v a l u a t e  t h e  pe r fo rmance  

o f  t h e  s y s t e m  a f t e r  a  c r a s h .  T h i s  e l e c t r i c a l  d e s c r i p t i o n  

o f  t h e  s e n s i n g ,  a c t i v a t i o n  and  d i a g n o s t i c  f e a t u r e s  o f  t h e  

ACRS i s  b a s e d  on knowledge o b t a i n e d  r e l a t i n g  t o  t h e  sys t em 

from t h e  i n v e s t i g a t i o n  o f  many c r a s h e s  i n v o l v i n g  ACRS 

equ ipped  v e h i c l e s ,  and  a v a i l a b l e  l i t e r a t u r e * * *  d e s c r i p t i v e  

o f  t h e  ACRS. I t  s h o u l d  b e  emphasized t h a t  t h i s  e l e c t r i c a l  

d e s c r i p t i o n  i s  p r i m a r i l y  t h e  r e s u l t  o f  a n a l y z i n g  e x i s t i n g  

p r o d u c t i o n  c i r c u i t s  and i n t e r p r e t i n g  t h e s e  e x i s t i n g  c i r -  

c u i t s  w i t h i n  ACRS components i n v o l v e d  i n  c r a s h e s .  T h e r e  

may b e  some i n a c c u r a c i e s ,  b u t  such  i n a c c u r a c i e s  i f  t h e y  do 

e x i s t ,  a r e  b e l i e v e d  t o  b e  q u i t e  minor and  n o t  r e l a t e d  t o  

t h e  s a l i e n t  f e a t u r e s  o f  t h i s  sys t em.  

*Where no e f f o r t ,  on t h e  p a r t  o f  a v e h i c l e  o c c u p a n t ,  i s  
r e q u i r e d  t o  a c h i e v e  a p r e d e t e r m i n e d  l e v e l  o f  p r o t e c t i o n  
from i n j u r y  i n  v e h i c l e  c r a s h e s .  

**Name g i v e n  t o  t h e  G e n e r a l  Y o t o r s  C o r p o r a t i o n  sys t em.  
***See b i b l i o g r a ~ h y .  



FUNCTIONS 

The p r imary  f u n c t i o n s  o f  t h e  ACRS a r e :  

(1) Crash  s e n s i n g ,  

( 2 )  Dete rmin ing  c r a s h  d e c e l e r a t i o n  t h r e s h o l d s ,  

o r  d e g r e e  o f  c r a s h  s e v e r i t y ,  so  a s  t o  d e p l o y  

t h e  a i r  bags  and r e c o r d  t h e  t y p e  o f  dep loy -  

ment ,*  and 

( 3 )  Moni tor  t h e  r e a d i n g  c o n d i t i o n  o f  t h e  sys t em 

f o r  t h e  d r i v e r .  

I n  a d d i t i o n  a r e  f e a t u r e s  which measure  t h e  t i m e  e l a p s e d  i n  

which t h e  sys t em i n d i c a t e d  a  m a l f u n c t i o n ,  a s  well  a s  s e n s -  

i n g  when a  deployment  s i g n a l  emanates  from a s e n s o r  and t h e  

a i r  bags  do n o t  d e p l o y .  

ELECTRICAL CIRCUITRY 

An e l e c t r i c a l  s c h e m a t i c  f o r  t h e  ACRS i s  shown i n  

F i g u r e  A - 1 .  The d o t t e d  l i n e s  encompass t h e  v a r i o u s  com- 

p o n e n t s  which compr i se  t h e  kCRS. 

Bid Deployment. The Bumper Impulse  D e t e c t o r  ( B I D )  i s  

l o c a t e d  on t h e  i n s i d e  c e n t e r  a r e  of t h e  v e h i c l e ' s  f r o n t  

bumper. Two e l e c t r i c a l  s w i t c h e s  c l o s e  a s  r e s u l t s  o f  a  

f r o n t a l  b a r r i e r  e q u i v a l e n t  impac t  speed  o f  a p p r o x i m a t e l y  

11 mpn o r  g r e a t e r .  One ( S l )  p r o v i d e s  a n  e l e c t r i c a l  ground 

f o r  t h e  a c t i v a t i o n  c i r c u i t ,  and t h e  o t h e r  (S2)  p r o v i d e s  t h e  

t12VDC a c t i v a t i o n  s i g n a l .  

Schemat ic  4 - 2  b e t t e r  i l l u s t r a t e s  how t h i s  p o r t i o n  o f  

t h e  sys t em o 2 e r a t e s .  

*There a r e  two d i s t i n c t  deployment  r a t e s  for t h e  p a s s e n g e r  
a i r  bag ,  a  " low l e v e l "  deployment  and a  " h i g h  l e v e l "  de- 
ployment .  Each d e t e r m i n e s  a i r  bag deployment  r a t e  r e l a t i v e  
t o  t h e  s e v e r i t y ,  o r  v e h i c l e  d e c e l e r a t i o n ,  i n  t h e  c r a s h .  



.BID s w i t c h e s  S1 and S2 c l o s e  a s  a  r e s u l t  of  an 

impact .  

.+12 v o l t s  D . C .  from t h e  "tl2VDA A Bus" provided 

through Pin-D on t h e  B I D ,  through c l o s e d  swi tch  

S 2 ,  r e t u r n i n g  o u t  of  t h e  B I D  through Pin-E. 

@This  t l 2 V D C  a c t i v a t i o n  s i g n a l  ( f rom above) i s  i n -  

c i d e n t  t o  Pin-N i n  t h e  s e n s o r  u n i t ,  where it i s  

a p p l i e d  through d i o d e  D 4  t o :  

.*Passenger a i r  bag (low l e v e l )  through d i o d e  

D7 and o u t p u t  Pin-K on Sensor  U n i t ,  and t o  

..Driver a i r  bag through d i o d e  D5 and o u t p u t  

P in-J  on Sensor  Uni t .  

.A ground r e t u r n  f o r  t h e  t l 2 V D C  through t h e  a i r  bag 

d e t o n a t o r s  ( o r  a c t i v a t o r s )  i s  provided th rough  Pin-B 

on t h e  B I D ,  through c l o s e d  s w i t c h  S l ,  and o u t  of  t h e  

B I D  v i a  Pin-A t o  ground. 

.This ground o u t p u t  (Pin-B on B I D )  i s  provided 

d i r e c t l y  t o  t h e  ground s i d e  of t h e  passenger  a i r  

bag.  

.And t o  t h e  d r i v e r  a i r  bag through Pin-L on t h e  

Sensor  U n i t ,  which i s  common t o  Pin-H, hence t o  t h e  

ground s i d e  o f  t h e  d r i v e r  a i r  bag d e t o n a t o r .  

rThus,  both  t h e  tl2VDC and a  ground r e t u r n  i s  a p p l i e d  

t o  both  t h e  d r i v e r  a i r  bag and low l e v e l  deployment 

s i d e  of t h e  2assenger  a i r  hag. 

To conf i rm t h a t  a  low l e v e l  deployment has  o c c u r r e d ,  

t h e  f o l l o w i n g  t e s t ,  o r  check-out ,  procedure  may be fo l lowed:  

( a )  Disconnect  t h e  Sensor  U n i t  from t h e  ACRS through 

s e p a r a t i n g ,  o r  open ing ,  t h e  Sensor  Uni t  e l e c t r i c a l  

c o n n e c t o r .  



( b )  With a  low c u r r e n t  r e s i s t a n c e  t e s t  me te r* ,  

measure  a s  l i s t e d  on t h e  f o l l o w i n g  page** under  

T a b l e  A - 1 .  

Low Leve l  Deployment. I n  t h i s  mode o f  deployment ,  t h e  

ACRS i s  a c t i v a t e d  th rough  m a g n e t i c a l l y  h e l d ,  pendulum t y p e ,  

s e n s o r  s w i t c h e s  i n  t h e  Senso r  U n i t .  These c l o s e  a s  a  re- 

s u l t  o f  an  impact  whose b a r r i e r  e q u i v a l e n t  speed  i s  approx-  

i m a t e l y  e q u a l  t o  o r  g r e a t e r  t h a n  11 mph, o r  18 G i n  de- 

c e l e r a t i o n ,  b u t  l e s s  t h a n  30 G i n  d e c e l e r a t i o n .  

T h i s  c o u l d  b e  an u n d e r r i d e  t y p e  i m p a c t ,  o r  a n  impact  

where t h e  f r o n t  bumper i s  n o t  c o n t a c t e d  f i r s t ,  s o  t h a t  t h e  

B I D  i s  n o t  a c t i v a t e d .  T h a t  i s ,  B I D  s w i t c h e s  S 1  and S2 do 

n o t  c l o s e  i n  impac t .  T h i s  can  b e  fo l lowed  i n  F i g u r e  A - 3 .  

*Sensor  s w i t c h  LL2 i n  t h e  Senso r  U n i t  c l o s e s ,  and 

ot12VDC from t h e  " A  Bus" i s  a p p l i e d  t o  Pin-B o f  t h e  

Senso r  U n i t  t h rough  d i o d e  D l .  

.Closed s e n s o r  s w i t c h  LL2 r e c e i v e s  tl2VDC th rough  

d i o d e  D5 o f  t h e  Senso r  Un i t  and i s  a l s o  i n c i d e n t  t o  

P in - J .  

.The +12VDC a t  P in - J  of  t h e  Senso r  U n i t  i s  a l s o  corn- 

non t o  t h e  p l u s  (+)  s i d e  o f  t h e  d r i v e r  a i r  bag 

d e t o n a t o r .  

a S i m i l a r l y ,  t h e  tl2VDC th rough  d i o d e  9 7  becomes i n -  

c i d e n t  t o  Pin-K o f  t h e  p a s s e n g e r  a i r  bag ,  low l e v e l  

d e t o n a t o r .  

*The p a t h  f o r  ground r e t x r n  o f  t h e  t l 2 V D C  i s  p r o v i d e d  

th rough  s e n s o r  s w i t c h  L L 1  i n  t h e  Senso r  U n i t ,  t h e  

low l e v e l  a rming  s w i t c h .  T h i s  s w i t c h  o f f e r s  a d e g r e e  

*Where t h e  t e s t  c u r r e n t  i s  e q u a i  o r  12ss t h a n  50 x a .  
**These v a l u e s  a r e  a l s o  ~ i v e n  i n  a  Genera? ! l c to r s  Cor- 

? o r a t i o n  t e s t  p r o c e d u r e .  





of  redundancy t o  reduce  t h e  change o f  an  i n a d v e r t e n t  

deployment.  

To conf i rm t h a t  a  low l e v e l  de2loyment has  o c c u r r e d  

t h e  t e s t ,  o r  check-out ,  procedure  d e s c r i b e d  i n  Table  A - 1  

may be fo l lowed.  

High Level  Deployment. T h i s  deployment mode r e s u l t s  

from c r a s h e s  which a r e  more s e v e r e  t h a n  c r a s h e s  which r e s u l t  

i n  low l e v e l  deployment.  For  h igh  l e v e l  deployment t o  

o c c u r ,  a  s i m i l a r  f u n c t i o n i n g  of  t h e  ACRS c i r c u i t r y  o c c u r s .  

@The +12VDC and ground needed f o r  deployment of t h e  

d r i v e r  a i r  bag and low l e v e l  deployment of  t h e  

passenger  a i r  bag o c c u r s  a s  d e s c r i b e d  above. 

@The +12VDC needed t o  i n i t i a t e  h igh  l e v e l  deployment 

of  t h e  passenger  a i r  bag i s  provided through t h e  

"Hi Level"  s e n s o r  s w i t c h  t o  Pin-M of t h e  Sensor  

Uni t .  T h i s  i s  shown d i a g r a m a t i c a l l y  i n  schemat ic  

F i g u r e  A - 4 .  

To conf i rm t h a t  a  h igh  l e v e l  deployment h a s  o c c u r r e d ,  

t h e  f o l l o w i n g  t e s t ,  o r  check-out ,  procedure  may be  f o l -  

lowed: 

( a )  Disconnect  t h e  Sensor  Vni t  from t h e  ACRS through 

s e p a r a t i n g ,  o r  opening,  t h e  Sensor  Uni t  e l e c t r i -  

c a l  c o n n e c t o r .  

( b )  With a  low c u r r e n t  r e s i s t a n c e  t e s t  meter* ,  mea- 

s u r e  a s  shown on Table  A - 2 .  * *  

*Where t h e  t e s t  c u r r e n t  i s  e q u a l  o r  l e s s  than  5 0  ma. 
**These v a l u e s  a r e  a l s o  g iven i n  a Genera l  Yotors  Cor- 

p o r a t i o n  t e s t  procedure .  





PRESSURE FAILURE 

The low p r e s s u r e  swi tch  which is  shown i n  t h e  c e n t e r  

l e f t  p o r t i o n  o f  t h e  e l e c t r i c a l  d iagram,  and which i s  no ted  

a s  b e i n g  normal ly  c l o s e d ,  i s  used t o  monitor  p roper  p r e s s u r e  

of s t o r e d  g a s  i n  t h e  i n f l a t o r  u n i t .  When gas  p r e s s u r e  i s  

reduced t o  a  l e v e l  t h a t  cou ld  compromise performance ( i n -  

f l a t i o n  r a t e  and i n f l a t i o n  l e v e l )  of  t h e  passenger  a i r  bag 

t h i s  s w i t c h  w i l l  open. When t h i s  o c c u r s ,  c i r c u i t  f u n c t i o n s  

can  be fo l lowed w i t h  t h e  a i d  of  F i g u r e  A-5 a s  f o l l o w s :  

.The e l e c t r i c a l  ground r e f e r e n c e  t o  i n p u t  1 4  o f  t h e  

comparator  l o g i c  component i n  t h e  Sensor  Uni t  i s  

opened. 

*Output # 5  of t h e  comparator  l o g i c  component i s  then  

r a i s e d  i n  v o l t a g e ,  a s  a  r e s u l t  of  t h e  l o s s  of  t h e  

ground r e f e r e n c e  on i n p u t  1 4 .  

*This i n c r e a s e  i n  v o l t a g e  on # 5  forward b i a s e s  t h e  

base - to -emi t t e r  j u n c t i o n  o f  t r a n s i s t o r  QS-466 s o  a s  

t o  pe rmi t  conduc t ion  through t h e  t r a n s i s t o r .  

a T r a n s i s t o r  QS-466 i n  i t s  conduc t ing  mode p r o v i d e s  a 

ground r e t u r n  f o r  warning lamp Pin-G of  t h e  Sensor  

U n i t ,  a s  well a s  Pin-G and Pin-C o f  t h e  Recorder  

U n i t ,  t o  t h e  warning lamp. 

.Trans i s to r  93-1834 i n  t h e  Recorder U n i t ,  normal ly  

b i a s e d  " O N " ,  o r  conduc t ing ,  p r o v i d e s  r 1 2 V D C  t o  Pin-A 

and t h e  p o s i t i v e  ( + )  s i d e  of  t h e  warning lamp. 

*Also, w i t h  Pin-G h e l d  low by QS-466 ,  c u r r e n t  f lows 

through t h e  t ime r e c o r d e r  t o  r e c o r d  t ime  e l a p s e d  

s i n c e  t h e  f a i l u r e  e x i s t e d .  



LOW SEVERITY CRASH ACRS DEPLOYMENT 

I n  t h i s  mode, a  c r a s h  may occur  b u t  below t h e  t h r e s -  

ho ld  of d e s i g n  s e v e r i t y  f o r  deployment o f  t h e  ACRS a i r  

bags .  A sys tem f e a t u r e  i n  t h e  Recorder  U n i t  w i l l  r e c o r d  

such an  e v e n t  by blowing a  f u s e .  Th i s  can  be fo l lowed on 

F i g u r e  A - 6 .  

.The "Lo GI' s e n s o r  swi tch  i n  t h e  Recorder Uni t  c l o s e s ,  

o r  makes e l e c t r i c a l  c o n t a c t .  

.This p r o v i d e s  a  p a t h  from t l 2 V D C  t o  ground,  through 

f u s e  F3 which causes  t h e  f u s e  t o  open. 

.The p a t h  from +12VDC t o  ground through f u s e  F2 and 

d iode  D l ,  and through t h e  normal ly  c l o s e d  low p r e s s u r e  

s w i t c h  c a u s e s  f u s e  F2 t o  open. 

To de te rmine  i f  such a  low t h r e s h o l d  c r a s h  h a s  oc- 

c u r r e d ,  t h a t  i s  w i t h o u t  deployment,  f u s e s  F2 and F3 must be 

checked.  A recommended procedure  f o r  accompl ishing t h i s  i s  

a s  fo l lows :  

( a )  Disconnect  connec to r  a t  Recorder U n i t .  

( b )  With a  low impedance r e s i s t a n c e  mete r :  

(1) P l a c e  n e g a t i v e  - probe on Pin-E. 

( 2 )  P l a c e  p o s i t i v e  (+ )  probe on Pin-B. 

( 3 )  Reading shou ld  be i n f i n i t e  r e s i s t a n c e  

f o r  f u s e  F2 t o  be open.  

( 4 )  I f  r e s i s t a n c e  r e a d i n g  i s  11,500 ohms, 

t h e n  f u s e  F2 i s  i n t a c t  and n o t  open. 

(Note ,  r e a d i n g  may n o t  be p r e c i s e l y  11,500 

ohms because  of  t h e  r e s i s t a n c e  d rop  through 

d iode  D l  and t r a n s i s t o r  E Q - 1 8 3 4 .  The 

a c t u a l  r e a d i n g  w i l l  depend on t h e  t e s t  

meter  used.  ) 



( 5 )  Move t h e  n e g a t i v e  ( - )  probe  t o  Pin-D. 

( 6 )  I f  r e s i s t a n c e  r e a d i n g  i s  4,300 o h m ,  

f u s e  F3 i s  n o t  open.  

( 7 )  I f  a  r e s i s t a n c e  r e a d i n g  o f  6 ,800  ohms, 

i s  shown, f u s e  F3  i s  open.  

H I G H  SEVERITY CRASH - BEYOND ACRS CAPABILITY 

I n  t h i s  c r a s h  mode, a  h i g h  speed  c r a s h ,  b o t h  d r i v e r  

and p a s s e n g e r  a i r  bags  d e p l o y .  The p a s s e n g e r  bag d e p l o y s  

a t  h i g h  l e v e l ,  y e t  t h e  s e v e r i t y  o f  t h e  c r a s h  i s  beyond t h e  

c a p a b i l i t y  o f  t h e  ACRS, a s  an  e f f e c t i v e  r e s t r a i n t  s y s t e m ,  

t o  r e d u c e  i n j u r y .  The m a n u f a c t u r e r  h a s  i n c o r p o r a t e d  f e a -  

t u r e s  i n  t h e  ACXS d e s i g n  t o  d e t e r m i n e  when such  a  c r a s h  

t a k e s  p l a c e .  What l e v e l  o f  c r a s h  s e v e r i t y ,  o r  what con- 

s t i t u t e s  a  c r a s h  beyond t h e  c a p a b i l i t y  of  t h e  ACRS h a s  n o t  

been s p e c i f i e d . *  

F i g u r e  A-7 i s  i n c l u d e d  a s  an a i d  t o  u n d e r s t a n d i n g  c i r -  

c u i t  per formance  d u r i n g  such  a  c r a s h .  

@ D r i v e r  and p a s s e n g e r  a i r  bags  d e p l o y  i n  h i g h  l e v e l  

deployment  a s  d e s c r i b e d  unde r  High Leve l  Ceployment 

above.  

@The "Lo G "  s e n s o r  s w i t c h  i n  t h e  Recorder  U n i t  c l o s e s  

w i t h  a  c u r r e n t  s u r g e  from t h e  +12VDC B-bus t o  ground 

t h r o u g h  f u s e  F 2 ,  d i o d e  D l ,  and  Pin-E t o  Pin-? i n  t h e  

Senso r  U n i t ,  t o  ground th rough  Pin-E t o  t h e  Senso r  

U n i t  and no rma l ly  c l o s e d  low p r e s s u r e  s w i t c h .  T h i s  

c u r r e n t  s u r g e  opens  f u s e  F2. 

@ S i m i l a r l y ,  t h e  "Hi-G" s e n s o r  s w i t c h  i n  t h e  Xecorder  

U n i t  c l o s e s  w i t h  a  c u r r e n t  s u r g e  from t h e  +12VDC 

*White n o t  c o m p l e t e l y  d e f i n e d ,  i t  i s  c o n j e c t u r e d  t h a t  t h i s  
l i m i t  may be  an  e q u i v a l e n t  b a r r i e r  speed  e q u a l  o r  g r e a t e r  
t h a n  50 mph. 



B-bus t o  ground through f u s e  F1 and Pin-D. Th i s  

c u r r e n t  s u r g e  opens f u s e  F1. 

.The t 1 2 V 3 C  i n c i d e n t  t o  f u s e  F 2 ,  a s  a  r e s u l t  of  t h e  

"Lo-G" s e n s o r  s w i t c h  c l o s i n g  i s  a l s o  i n c i d e n t  t o  

f u s e  F3. A p a t h  t o  ground is  provided th rough  Pin- 

D .  The r e s u l t a n t  c u r r e n t  s u r g e  h e r e  opens f u s e  F3. 

.Thus, a l l  t h r e e  f u s e s  F1, F 2 ,  and F3 i n  t h e  Recorder  

Uni t  w i l l  be open,  o r  "blown" i n  a  h igh  speed ,  h i g h  

s e v e r i t y  c r a s h  deemed beyond t h e  c a p a b i l i t y  of  t h e  

ACZS . 

A recommended procedure  f o r  measuring whether  t h e s e  

f u s e s  ( F l ,  F 2 ,  and F3) a r e  open i s  a s  f o l l o w s :  

( a )  Disconnect  connec to r  a t  Recorder  U n i t .  

(b) With a low impedance r e s i s t a n c e  meter :  

(1) Follow procedure  f o r  check ing  f u s e  F2 and 

F3 a s  d e s c r i b e d  under "Low S e v e r i t y  Crash - 
No ACRS Deployment" above. Here r e s i s t a n c e  

r e a d i n g s  w i l l  be d i f f e r e n t  f o r  checking F3 

because  o f  F1 be ing  open. 

For f u s e  F1:  

( 2 )  P l a c e  n e g a t i v e  ( - 1  probe on Pin-D. 

( 3 )  P l a c e  p o s i t i v e  (+I probe on Pin-B. 

( 4 )  Note t h e  r e a d i n g .  

( 5 )  Reverse t h e  probe ( -  t o  B ,  + t o  D )  and 

n o t e  t h e  r e a d i n g .  

( 6 )  ,If  t h e  r a t i o  o f  t h e  r e a d i n g s  between 

s t e p s  ( 4 )  and ( 5 )  i s  g r e a t e r  t h a n  1 0 0 : 1 ,  

f u s e  F l  i s  open. 



SUMMARY 

Design f e a t u r e s  of t h e  GM ACRS i n c l u d e  t h e  a b i l i t y  t o  

d i f f e r e n t i a t e  between c r a s h  d e c e l e r a t i o n  t h r e s h o l d s ,  and 

moni to r ing  of  t h e  ready  c o n d i t i o n  o f  t h e  sys tem,  i n  

a d d i t i o n  t o  c r a s h  s e n s i n g .  Also ,  t ime e l a p s e d  s i n c e  a  

system mal func t ion  was i n d i c a t e d  i s  recorded .  Methods t o  

de te rmine  l e v e l s  of deployment,  gas  p r e s s u r e  f a i l u r e ,  non- 

deployment i n  a c r a s h ,  and c r a s h  s e v e r i t y  beyond ACRS 

c a p a b i l i t y  a r e  d e s c r i b e d .  

These a r e  p r e s e n t e d  t o  p e r m i t  c r a s h  i n v e s t i g a t o r s  t o  

more e f f e c t i v e l y  e v a l u a t e  ACRS performance once a  c r a s h  has  

occur red .  The d i s c u s s i o n  of ACRS e l e c t r i c a l  c i r c u i t r y  pre-  

s e n t e d  h e r e  was o b t a i n e d  from t h e  i n v e s t i g a t i o n  of  many 

c r a s h e s  i n v o l v i n g  ACRS equipped v e h i c l e s  and a v a i l a b l e  

d e s c r i p t i v e  t e c h n i c a l  l i t e r a t u r e .  
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