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1'6. Abstract 

The pu rpose  o f  t h e  p r o j e c t  was t o  i n v e s t i g a t e  t h e  pe r f o rmance  o f  c h i l d  
r e s t r a i n t s  i n  a c t u a l  c r a s h e s .  T i m e l y  n o t i f i c a t i o n  o f  c r a s h e s  i n  w h i c h  a  
c h i l d  r e s t r a i n t  was used  was s o l i c i t e d  f r o m  s t a t e  and n a t i o n a l  a g e n c i e s  
and o t h e r  o r g a n i z a t i o n s  conce rned  w i t h  v e h i c l e  o c c u p a n t  p r o t e c t i o n .  
N o t i f i c a t i o n s  o f  214 c r a s h e s  were r e c e i v e d ,  and  1 6  cases o f  i n t e r e s t  were  
i n v e s t i g a t e d  i n  d e p t h  a t  t h e  c r a s h  l o c a l e .  These cases a r e  d e s c r i b e d  i n  
d e t a i l ,  and e v a l u a t i o n s  o f  t h e  e f f e c t i v e n e s s  o f  s p e c i f i c  c h i l d  r e s t r a i n t s ,  
used  i n  s p e c i f i c  ways i n  t h e s e  c r a s h e s ,  a r e  made. Two o f  t h e  c rashes  were 
j u d g e d  t o  be c l o s e  i n  c r a s h  c o n f i g u r a t i o n  and  s e v e r i t y  t o  l a b o r a t o r y  
dynamic t e s t  c o n d i t i o n s .  C o n c l u s i o n s  o f  t h e  s t u d y  a r e  as f o l l o w s :  ( 1 )  
s e v e r e  f r o n t a l  c r a s h e s  i n  w h i c h  a  c h i l d  i s  p r o p e r l y  ha rnessed  i n  a  p r o p e r l y  
s e c u r e d  c h i l d  r e s t r a i n t  a r e  r a r e  e v e n t s ;  ( 2 )  c h i l d  r e s t r a i n t s  t h a t  o n l y  meet  
s t a t i c  t e s t  c r i t e r i a  p r o v i d e  some i n j u r y  p r o t e c t i o n  i n  l e s s  s e v e r e  c r a s h e s ;  
( 3 )  c h i 1  d  r e s t r a i n t s  t h a t  meet  dynamic t e s t  c r i t e r i a  p r o v i d e  e x c e l  1  e n t  
i n j u r y  p r o t e c t i o n  when used  p r o p e r l y  and  s t i l l  p r o v i d e  adequa te  p r o t e c t i o n  
i n  some m isuse  modes; and  ( 4 )  f u r t h e r  work  i s  needed w i t h  r e s p e c t  t o  b o t h  
v e h i c l e  s t r u c t u r e s  and  c h i l d  r e s t r a i n t  d e s i g n  t o  p r o v i d e  b e t t e r  s i d e  i m p a c t  
p r o t e c t  i o n  f o r  c h i 1  d r e n  . 
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1.0 Introduction and Scope 

Restraints special ly  designed t o  provide protection for  chil dren in 
crashes have been avai lable  for  about ten years .  In the l a s t  eight  

years ,  many manufacturers have vol untari l y  subjected t h e i r  products to  

dynamic t e s t s ,  simulating usually a  30 mph crash in to  a r ig id  b a r r i e r .  

With the promulgation of the  new Federal Motor Vehicle Safety Standard 

213, Child Restraint  a l l  ch i ld  r e s t r a i n t s  manufactured a f t e r  

January 1 , 1381 , wi 11 have t o  meet dynamic t e s t  requirements. The 

primary c r i t e r i o n  fo r  acceptable performance has been a 1 imit o n  forward 

head excursion, or  the distance the  t e s t  dummy's head i s  allowed to move 

in a  frontal  impact. This project was i n i t i a t e d  to  inves t iga te  the 

performance of chil d r e s t r a i n t s  in actual crashes and, when possible,  

t o  r e l a t e  t h i s  performance t o  the dynamic t e s t  c r i t e r i a  above. 

The r e s u l t s  of an e a r l i e r  s tudy,  l imited geographically t o  two 
3 counties in Michigan, have been reported . I t  was found tha t  unrestrained 

chil dren often received in ju r i e s  from contact with the  vehicle i n t e r i o r ,  

while there was a notable lack of injury among properly res t ra ined 

children in s imi la r  crashes. However, the  extremely low use r a t e  of 

chi ld  r e s t r a i n t s  in vehicles involved in crashes ( 4 . 7 %  in the e a r l i e r  

study) and the l ikel ihood t h a t  these r e s t r a i n t s  would be ins ta l l ed  

incorrec t ly  (67% i n  the e a r l i e r  study) resulted in no cases t h a t  could 

indicate the upper 1 imi t s  of  chi l  d r e s t r a i n t  performance. A nationwide 
attempt t o  ident i fy  severe crashes in which chi ld  r e s t r a i n t s  were 

properly used was therefore 1 aunched. 

2.0 Methodology 

2.1 Noti f i  cation Procedures 

The present study was expanded geographically t o  include the con- 
t inenta l  United Sta tes  and Canada. To e f f e c t  timely no t i f i ca t ion  of 

accident cases, l e t t e r s  ( see  Appendix A )  were sent  to  s t a t e  police and 
t r a f f i c  safe ty  agencies, national t r a f f i c  sa fe ty  agencies, safe ty  

research centers ,  consumer groups, and manufacturers of chi ld r e s t r a i n t s  
asking for  t h e i r  cooperation in notifying us, by co l l ec t  telephone c a l l ,  
of any crash in which a child r e s t r a i n t  was used. A determination would 



then be made whether the case warranted on-scene investigation.  

Noti f i  cations o f  cases were contributed by various governmental units 

and by several organizations in the public and private sectors .  (See 
Case Log, Appendix B . )  Notifications from a l l  sources were received 

a t  the rate of about seven per month for the f l ' r s t  nine months a f t e r  

contacts were established,  A t  t h i s  point,  s t a t e  agency not i f ica t ions  

dropped off  abruptly, b u t  other organizations continued t o  provide 

information. 

Also, a t  about th i s  time, new contacts were made with the Ontario 

Ministry of Transportation and Communications (OMTC)  , who in turn en1 isted 

the cooperation of the Ontario Provincial Police. The resu l t  was a new 

and valuable influx of cases from a jur isdic t ion in which adult  r e s t r a i n t  

use i s  mandatory, and, a1 t h o u g h  chil dren under 5 are exempt from the 

law, child r e s t r a i n t  use i s  estimated by OMTC t o  be between 2Q% and 30%. 

The arrangement included ( 1 )  immediate telephone not i f ica t ion by the 

investigating o f f i c e r  of "serious" crashes involving child res t ra in t s  

and ( 2 )  automatic provision by OMTC of a copy of the accident report .  

During the l a s t  two months of the project ,  copies were provided of a l l  

accident reports coded t o  include chil d r e s t r a i n t  usage, regardless of 

crash sever i ty  or selection by an investigating o f f i ce r .  A comparison 

of the frequency of these cases vs .  those judged t o  warrant investigation 

emphasizes the r a r i t y  of the type of crash event simulated by dynamic 

child r e s t r a i n t  t e s t s .  Of the 134 reports  received .for crashes occuring 

in November and December ( repor ts  o f  cases received a f t e r  December are 

counted here b u t  do not appear on the Case Log,  Appendix B) ,  only two 
were investigated.  Five other cases tha t  appeared to  be potential ly 

in teres t ing from the reports proved t o  be minor impacts with minor 

bruises o r  b i t  l i p s  and one case of non-use. 

2 . 2  Case Sel ection Cri ter ia  

The c r i t e r i a  for  se lect ing crashes to be investigated were based on 

the general goal of acquiring information on the performance of child 

res t ra in t  systems in severe crashes. Because of the importance of 

investigating these crashes soon a f t e r  t he i r  occurence and before the 



evi dence disappeared, i  ndivi dual cases were judged on the information 

immediately available from telephone contacts and, in some cases, from 

pol i  ce reports .  Frontal crashes apparently severe enough t o  approach 

laboratory t e s t  conditions were selected as well as l a te ra l  impacts 

w i t h  occupant compartment i  ntrusi  o n .  A1 1 cases w i t h  s i  gni f i  cant 

in ju r ies  and fa ta l  i t i e s  to  restrained young chi 1 dren were investigated,  

including a case involving f i r e ,  regardless of impact direction or 

severi ty.  

2 . 3  Investigation Procedures 

A t rained HSRI accident investigator located the case vehicle and 

other involved vehicles i f  avai lable ,  measured deformations, ident i f ied  

i n t e r i o r  contact points, checked vehicle be1 t s  for  evidence of 
s t r e tch ing ,  child r e s t r a i n t  marking or wear, and took photographs 

of the exter ior  and i n t e r i o r  of the vehicle. I f  the child res t ra in t  

was s t i  11 in the vehicle, i t  was inspected for webbing marks, contact 

points, deformation or cracking, and harness s t re tching or wear. Top 

t e the r  attachment, i  f  appl i  cab1 e ,  was a1 so noted. Photographs were 

taken of the child r e s t r a i n t  positioned in the vehicle, and the res t ra in t  
was retr ieved by the investi gator. 

Parents of the child were also routinely contacted, unless death 

or serious injury made t h i s  impossible. The child r e s t r a i n t  was 

usually located a t  the parents'  home and inspected there .  I f  possible, 
arrangements were made t o  replace the used res t ra in t  with a new one, a n d  

the crash-invol ved res t ra in t  was taken by the investigator.  However, 
due t o  1 i t i g a t i on ,  some res t ra in t s  could only be inspected and photo- 

graphed. In one case, the investigator was n o t  even allowed t o  see the 
r e s t r a i n t .  In addit ion,  in s p i t e  o f  our best e f fo r t s  t o  convince 
parents tha t  once a r e s t r a i n t  i s  placed under crash loads i t  may f a i l  

the next time, some s t i l l  held t o  the misguided belief  tha t  " i f  i t  worked 

once, i t  will work again" and refused t o  give i t  u p .  

Parents were a1 so interviewed by the investigator regarding re- 
s t r a i n t  attachment, harness use, and in jur ies  t o  the child and other 

occupants. This information was always checked against the physical 
evidence. Medical diagnoses were obtained for injured restrained c h i 1  - 
dren and for  other occupants as appropriate. 



The i n f o r m a t i o n  ga the red  by  t h e  i n v e s t i g a t o r  was then  ana lyzed  

by  p r o j e c t  s t a f f ,  and a  d e s c r i p t i o n  o f  each case was deve loped f rom t h e  

i n v e s t i g a t o r ' s  o b s e r v a t i o n s ,  p a r e n t a l  comments, p o l  i c e  r e p o r t s ,  medi- 

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

3.0 Case D e s c r i p t i o n s  

Twenty cases were i n v e s t i g a t e d  i n  a l l ,  b u t  o n l y  16  p roved  t o  be 

o f  s u f f i c i e n t  i n t e r e s t  t o  r e p o r t  i n  d e t a i l  h e r e .  Among t h e s e  c rashes,  

e i g h t  were f r o n t a l  , s i x  l a t e r a l ,  and two o f  mu1 t i p l e  d i r e c t i o n .  

E x c l u d i n g  t h e  f i r e  case, n i n e  were c o n s i d e r e d  t o  be seve re  t e s t s  o f  

t h e  c h i l d  r e s t r a i n t  systems, and t h e  r e m a i n i n g  s i x  were modera te l y  

severe  c rashes.  O f  t h e  17 young c h i l d r e n  i n  c h i l d  r e s t r a i n t  dev i ces ,  

two s u s t a i n e d  f a t a l  impac t  i n j u r i e s ,  b u t  seven c h i l d r e n  escaped w i t h  

no i n j u r y  whatsoever .  Twelve c h i l  d ren  were i n  f o r w a r d - f a c i  ng c h i l  d  

r e s t r a i n t s ,  and f i v e  were i n  r e a r - f a c i n g  i n f a n t  o r  c o n v e r t i b l e  c h i l d  

r e s t r a i n t s .  On ly  s i x  o f  t hese  r e s t r a i n t  systems were used c o r r e c t l y ,  

o n l y  one b e i n g  a  f o r w a r d - f a c i n g  c h i l d  r e s t r a i n t  i n  a severe  f r o n t a l  

c rash  . 
The d e s c r i p t i o n s  o f  i n v e s t i g a t e d  cases i n c l  ude t h e  f o l l o w i n g  

i n f o r m a t i o n  : 

(1  ) a  d iagram showing impact  d i r e c t i o n ,  v e h i c l e  damage, occupant  

l o c a t i o n s  i n  t h e  case v e h i c l e  ( i n d i c a t e d  by d o t s )  and c h i l d  

r e s t r a i n t  1  o c a t i o n  and o r i e n t a t i o n  ( i n d i c a t e d  by a  ha1 f c i r c l e ,  

w i t h  i t s  f l a t  s i d e  f a c i n g  r e a r w a r d  o r  f o r w a r d  as a p p r o p r i a t e )  ; 

( 2 )  a genera l  d e s c r i p t i o n  o f  t h e  c rash  even t  and t h e  v e h i c l e s  

i n v o l  ved ; 

( 3 )  i d e n t i f i c a t i o n  o f  t h e  c h i l d  r e s t r a i n t  by  manu fac tu re r  and 

b rand  name, w i t h  a d d i t i o n a l  d e s c r i p t i o n  i f  o l d  or uncommon. 

( 4 )  d e t a i l s  about  usage, i n c l u d i n g  age o f  t h e  c h i l d ,  r e s t r a i n t  

p o s i t i o n  and o r i e n t a t i o n  i n  t h e  v e h i c l e ,  harness use, and 

means o f  s e c u r i n g  t h e  r e s t r a i n t  t o  t h e  v e h i c l e ,  as w e l l  as 

d e t a i l s  abou t  t h e  p h y s i c a l  e f f e c t  o f  t h e  impact  on t h e  

r e s t r a i n t  i t s e l f ;  



( 5 )  a  description of in jur ies  received by the ch i ld ,  i f  any, 

and by other occupants as an indication of crash sever i ty ;  

and 

( 6 )  comments related t o  the performance of the child r e s t r a i n t  

and the significance of the investigated crash. 

The cases are numbered according t o  the Case Log included as Appendix B .  



A ' 68  Chevrolet I1 Nova was travel  - 
ing north a t  5 5  mph, when a '73  Chev- 

r o l e t  Camaro going south s l i d  s ide-  

ways in to  the northbound lane.  

Child r e s t r a i n t :  Bobby Mac 2-in-1. 

Child r e s t r a i n t  usage and performance: A 7-week-old chi ld  was harnessed in  

a  convert ible chi ld  r e s t r a i n t  used in the rear-facing in fan t  mode in the  

center  f ront  pos i t ion .  The r e s t r a i n t  was secured with the vehicle l ap  be1 t .  

The r e s t r a i n t  functioned as intended. 

I n j u r i e s :  There was no injury t o  the chi ld  despi te  mult iple in ju r i e s  to  

the two lap-belted adul ts  flanking the  chi ld .  Upon impact the two adu l t s  

moved forward and t o  the l e f t .  The dr iver  contacted the s t ee r ing  wheel 

rim, the  s t ee r ing  column, and the  l e f t  s ide  door su f fe r ing  a fractured nose 

and bruises.  The adu l t  in the  r igh t  f ron t  position contacted the  instrument 

panel and ashtray suffer ing  various f rac tures  and a lacera ted  lower l i p .  

Both adul t  passengers suffered lap  be1 t i n j u r i e s .  

Comments: This case represents a  good example of the  ef fec t iveness  of 

rear-facing ch i ld  r e s t r a i n t  systems. Examination of the chi I d  r e s t r a i n t  

revealed no s i g n i f i c a n t  contacts  with the vehicle i n t e r i o r ,  and thus the 
r e s t r a i n t  received no support from the  dashboard, a  condition s imi la r  to  

the  laboratory t e s t  configurat ion.  The lack of  in jury  to  the  chi ld  from 



contac t  w i t h  o t h e r  occupants,  from contac t  with i n t e r i o r  su r f ace s ,  o r  

from loading o f  t he  r e s t r a i n t  harnesses themselves,  demonstrates t h e  

e f f ec t i venes s  of  t he  r e s t r a i n t  system. This was a moderately severe  

obl ique f ron t a l  c r a sh ,  not qu i t e  as  severe  as t h e  l abora tory  t e s t  

condi t ions .  



/CASE] 

A '71 Oldsmobile Cutlass was stop- 

ped a t  a  red 1 ight  when i t  was rear-  

ended by a drunken driver in a ' 7 0  

Pontiac Catal ina,  who was swerving 

out of control a f t e r  having j u s t  

side-swiped another vehicle. The 

case vehicle was then pushed into 

the back of a stopped vehicle also 

waiting a t  the 'red 1 ight .  On im- 

pact the case vehicle went u p  in 

flames. The three  unrestrained 

passengers in the f ront  seat  escap- 

ed. A witness attempted to  remove 
the child from the child r e s t r a i n t  b u t  f a i l ed .  He then attempted t o  remove 

the en t i r e  chi ld  r e s t r a i n t  b u t  again fa i l ed .  Intense heat caused him t o  

abandon fur ther  attempts. 

Child r e s t r a i n t :  St rolee  Wee Care 

Child r e s t r a i n t  usaqe and performance: A 14-month-old child was harnessed 

in a forward-facing child r e s t r a i n t  in the center rear  position. The 
r e s t r a i n t  was secured with the lap  be l t ,  b u t  the t e the r  s t rap  was n o t  

anchored. 

In ju r ies :  Although the child died in the f i r e ,  according to the morgue 

repor t ,  she had no apparent crash in ju r ies .  Mirior bruises were sustained 

by the two unrestrained adults  in the f ront .  The unrestrained 16-month- 

old child in the center  f ront  position was not injured.  

Comments: This was a very severe rear-end co l l i s ion .  After the crash,  

the child r e s t r a i n t  system was apparently close t o  the backs of the f ront  
sea t s ,  because of forward intrusion of the rear  sea t  and rearward de- 

formation of the f ront  seatbacks. In t h i s  position access to the child 

r e s t r a i n t  would have been d i f f i c u l t  and the buckle o f  the lap be l t  and 
harness would not even have been v i s ib le .  In addi t ion,  the would-be 



r e s c u e r  was most  l i k e l y  u n f a m i l i a r  w i t h  c h i l d  r e s t r a i n t  systems. Because 

o f  t hese  c i rcumstances i n  comb ina t i on  w i t h  t h e  f i r e ,  i t  i s  n o t  s u r p r i s i n g  

t h a t  he was unab le  t o  f r e e  t h e  c h i l d ,  



The d r i v e r  of  a ' 68  Ford LTD,  a t -  

tempting t o  c ro s s  a major highway, 
f a i l e d  t o  y i e l d  t h e  right-of-way t o  

a s e m i t r a i l e r  t r uck  ca r ry ing  bulk 

cement and t r a v e l i n g  about 50 mph,  

The ca se  v e h i c l e  was s t r u c k  in t h e  

r i g h t  r e a r  and spun o f f  t h e  road. 

Child r e s t r a i n t :  Peterson ( ~ ~ 1 9 7 5 )  with top  t e t h e r  and 5-point  ha rness .  

Child r e s t r a i n t  usage and performance: A 15-month-old c h i l d  was harnessed 

i n  a forward-facing c h i l d  r e s t r a i n t  i n  t h e  r i g h t  r e a r  p o s i t i o n .  The t e t h e r  
was bol ted permanently t o  t h e  c a r ,  and t h e  l a p  b e l t  was a l s o  used t o  

secure  t h e  c h i l d  r e s t r a i n t .  A f t e r  t h e  acc iden t  t h e r e  was a four-  
inch bend i n  t h e  upper r i g h t  por t ion  of  t h e  frame. Also,  t h e  padded back 

was loosened,  poss ib ly  from t h e  impact. Despi te  t h e  severe  impact,  t h e  

c h i l d  r e s t r a i n t  d i d  remain a t t a ched  t o  t he  c a r  and t he  c h i l d  s tayed i n  i t .  

I n j u r i e s :  The c h i l d  su f f e r ed  a r i g h t  s i d e  depressed sku l l  f r a c t u r e  with 

severe  brain  contusion and l a c e r a t i o n s .  The c h i l d  died from t h e s e  in -  

j u r i e s  i n  surgery  a few hours a f t e r  t h e  c r a sh .  An un re s t r a ined  16-month- 

o ld  c h i l d  i n  t h e  c e n t e r  f r o n t  pos i t i on  su s t a ined  a forehead l a c e r a t i o n .  

A n  un r e s t r a ined  3-year-old c h i l d  i n  t h e  l e f t  r e a r  pos i t i on  su f f e r ed  a con- 

cuss ion and l e f t  forehead l a c e r a t i o n .  Another 3-year-old in  t h e  cen t e r  
r e a r  su f f e r ed  a concussion and two black eyes .  

Comments: Although t h i s  r e s t r a i n t  system has a good harness de s ign ,  i t  

l acks  adequate 1 a t e r a l  impact p r o t e c t i v e  s t r u c t u r e .  Because o f  t h i s  , t h e  
r e s t r a i n t  could not prevent  t h e  c h i l d  from impacting t h e  s i d e  o f  t h e  v e -  



h i c l  e  i n t e r i o r  and q u i t e  p r o b a b l y  t h e  s t r i k i n g  v e h i c l e .  However, c o n s i d e r -  

i n g  t h e  s e v e r i t y  o f  t h e  impac t  and t h e  c h i l d ' s  p o s i t i o n  a t  t h e  p o i n t  o f  

maximum i n t r u s i o n  by t h e  s t r i k i n g  v e h i c l e ,  i t  i s  u n l i k e l y  t h a t  a more 

"wrap-around" d e s i g n  wou ld  have saved t h e  c h i l d ' s  1  i f e .  



On a  snowy evening a  ' 7 5  Toyota stop- 

ped on a s l ippery  s t r e t c h  of pavement 

a f t e r  col l  iding wi t h  another car  

s l id ing  out of control . Before the 

passengers could ge t  o u t  of the  c a r s ,  

a t r a c t o r  semi t ra i l e r  going 45 mph 

approached the  same s l  i  ppery s t r e t c h  

of pavement and, unable to  s top ,  

plowed i t s  way through the  two ca r s .  

Child r e s t r a i n t :  ~amy ( c ,  1971) with frame extension a t  r ea r  hase 
t o  f i t  between s e a t  cushions. 

Child r e s t r a i n t  usage and performance: A 2-year-old chi ld  was in a  fo r -  

ward-facing chi ld  r e s t r a i n t  in  the  l e f t  rear  pos i t ion .  The vehicle lap  

b e l t  was used t o  secure the  chi ld  and the  r e s t r a i n t  in the  c a r ,  b u t  the  

shoulder s t r aps  attached t o  the  chi ld  r e s t r a i n t  were not used. The re-  

s t r a i n t ,  which had been purchased used, lacked padding on the  arm r e s t .  

Upon impact with the  intruding vehicle i n t e r i o r ,  the  tubular  frame was 

severly d i s t o r t e d  and the head r e s t r a i n t  broken o f f ,  

I n j u r i e s :  The chi ld  received only a  few fac ia l  scra tches .  The unre- 

s t r a ined  f r o n t  s e a t  passengers sustained major i n j u r i e s  . 

Comments: The performance of the  r e s t r a i n t ,  which meets only the  s t a t i c  
t e s t  c r i t e r i a  o f  FMVSS 213, was not t r u l y  t e s t ed  in t h i s  severe r ea r  and 

near-side crash.  Although the use of the l ap  be l t  t o  anchor both chi ld  and 

r e s t r a i n t  prevented the  chi ld  from impacting the  i n t e r i o r ,  the  position of  

the r e s t r a i n t  r e l a t i v e  t o  the  point of impact was more responsible fo r  pre- 

venting i n j u r i e s .  A lap  b e l t  would have been as e f f e c t i v e .  





For reasons unknown, the  d r ive r  of a 

' 7 6  Cadillac l e f t  the  roadway. 

Traveling on the s o f t  shoulder she 

s t ruck a mail box, speed l i m i t  s ign ,  

and f i n a l l y  crashed head-on in to  a 

la rge  elm t r e e .  

C h i 1  d r e s t r a i n t :  General Motors Infant  Love Seat .  

Child r e s t r a i n t  usage and performance: A 2-month-old chi ld  was in a rear -  

facing in fan t  r e s t r a i n t  in  the center  f r o n t  pos i t ion ,  The chi ld  was not 

harnessed in the r e s t r a i n t ,  b u t  the l a t t e r  was secured in the car with the  lap  

be l t .  Upon impact the f ron t  seatbacks deformed forward, and the  in fan t  

r e s t r a i n t  was squeezed between the seatback and the  intruding dash. The 

r e s t r a i n t  a l so  showed evidence of having contacted the  s t ee r ing  wheel, 

The in fan t  r e s t r a i n t  functioned properly. 

In ju r i e s  : The chi 1 d was uninjured. The unrestrained dr iver  received 

f a t a l  chest  and abdominal i n j u r i e s .  

Comments: I n  t h i s  very severe f ronta l  crash,  the r e s t r a i n t  demonstrated 

the effect iveness of the  rear-facing posi t ion even without the  use of the  

harness. The r e s t r a i n t ' s  impact with the  dashboard prevented i t  from 

rota t ing  forward, thus minimizing the  need fo r  the  harness in t h i s  case. 





A ' 7 6  Peugeot was t r a v e l i n g  on a  

roadway with a  designated speed of 

45 mph, when a  '71 Mustang crossed 

t he  cen t e r  1 ine  and crashed head- 

on i n t o  t he  Peugeot. 

Child r e s t r a i n t :  General Motors Child Love Sea t  

Child r e s t r a i n t  usage and performance: A 2-year-old c h i l d  was harnessed 

in  a  forward-facing c h i l d  r e s t r a i n t  in  t he  r i g h t  r e a r  pos i t i on .  The r e -  

s t r a i n t  was secured t o  the  ca r  with the  l ap  b e l t ,  and t he  top t e t h e r  was 

threaded behind t he  r e a r  seatback and anchored t o  t he  r i g h t  r e a r  wheel 

wel l .  Impact f o r ce s  cracked t he  p l a s t i c  s h e l l  i n  several  p l ace s ,  b u t  

t h e  c h i l d  was well protected by the  r e s t r a i n t .  

I n j u r i e s :  The 2-year-old in the  c h i l d  r e s t r a i n t  was uninjured.  The r e -  

s t r a i n e d  a d u l t s  i n  t he  f r o n t  s e a t  su f f e r ed  var ious  f r a c t u r e s  requ i r ing  

h o s p i t a l i z a t i o n .  A 4-year-old c h i l d ,  r e s t r a i n e d  by a  l a p  b e l t  i n  the  l e f t  

r e a r ,  sus ta ined  a  f r a c tu r ed  pe lv i s .  

Comments: This very severe  f r o n t a l  crash i s  comparable to  simulated lab-  

o r a to ry  t e s t  cond i t i ons .  The top t e t h e r  was anchored a t y p i c a l l y ,  al lowing 

more s t r a p  l eng th  and r e s u l t i n g  i n  more forward motion than usual upon im- 

pact .  The r e s t r a i n t  performed e f f e c t i v e l y  a1 though t h e  she l l  was cracked.  

The cracking could have been due t o  t he  unusual t e t h e r  s t r a p  rou t ing  and/ 
o r  t he  poss ib le  aging ( 4  y e a r s )  o f  the  p l a s t i c .  In a d d i t i o n ,  in  preventing 

a  s e r i ous  head i n ju ry  t o  the  four-year-old ,  t he  l ap  b e l t  demonstrated i t s  

e f f ec t i venes s  a s  a  r e s t r a i n t  system fo r  young ch i l d r en .  The pe lv ic  i n ju ry  could 



p r o b a b l y  have been a v o i d e d  had a n  uppe r  t o r s o  harness  o r  a c h i l d  r e s t r a i n t  

been used.  



A '78 Chevrolet Impala s t a t i o n  

wagon was s t ruck o n  the  r i g h t  s ide  

a t  an in te r sec t ion  by a '73  

Chevrol e t  Monte Carlo t ravel ing  

40-45 mph.  

Chi 1 d  r e s t r a i n t :  Peterson ( c ,  1973) with 3-poi n t  harness. 

Chi 1 d  r e s t r a i n t  usage and performance: A 2-year-01 d chi1 d was harnessed 

in a forward-facing chi ld  r e s t r a i n t  in the  l e f t  rear  pos i t ion .  The r e s t r a i n t  

was properly secured w i t h  the  lap  b e l t  through the  frame. Upon impact the  

c h i l d ' s  body s t ruck the r i g h t  s ide  of the  padded arm r e s t  with s u f f i c i e n t  

force t o  dislodge i t  .from i t s  anchor p i n ,  b u t  n o t  enough to  cause in jury .  

In ju r i e s :  The chi ld  was not in jured .  The res t ra ined d r i v e r ,  a 3-year- 

old chi ld  wearing an  adu l t  lap  be1 t in  the r i g h t  r e a r ,  and three unre- 

s t ra ined children r id ing in the cargo area a l l  received minor i n j u r i e s .  

Comments: This was a moderate-to-severe f a r - s ide  impact. The r e s t r a i n t  

system protected the  chi ld  by preventing impact with the other  chi ldren .  

In cont ro l l ing  the c h i l d ' s  motion as  a  f a r - s ide  occupant, t h i s  r e s t r a i n t  

was e f f e c t i v e ,  despite  the f ac t  t h a t  t h i s  model only meets the s t a t i c  t e s t  

c r i t e r i a  of FMVSS 21 3. B u t  i f  the r e s t r a i n t  had been positioned cn the 

near-side of impact, i t  may not have been as e f f e c t i v e .  The chi ld  in the 

near-side position did s u f f e r  minor i n j u r i e s .  



A ' 7 2  Pinto hatchback crossed the 

center  l i n e  amid blowing snow and 

struck an oncoming ' 7 6  Ford Torino 

w i t h  i t s  l e f t  f ron t  end. 

Child r e s t r a i n t :  General Motors Child Love Seat .  

Child r e s t r a i n t  usage and performance: A n  11-month-old, 21 1 b.  ch i ld  was 

harnessed in a forward-facing chi ld  r e s t r a i n t  in the r i g h t  rear  posi t ion.  

The r e s t r a i n t  was secured only by the  lap  b e l t  around the molded p l a s t i c  

base, the  t e t h e r  not being anchored. Despite the method of attachment 

to  the  vehic le ,  the chi ld  r e s t r a i n t  functioned well ,  and no occupant- 

to-vehicl e contact  was observed. 

In ju r i e s :  The chi ld  was not in jured ,  The unrestrained f ron t  sea t  

occupants sustained major i n j u r i e s .  

Comments: Even though the r e s t r a i n t  was secured a t  i t s  base, allowing 

for  grea ter  forward ro ta t ion  than usual with an untethered chi ld  r e s t r a i n t ,  

i t  provided adequate protect ion in t h i s  moderately severe crash.  





A ' 7 6  Chevrol e t  Monte Carlo was 

struck on the  l e f t  s ide  by a  ' 7 2  

Ford pick-up truck,  which had f a i l -  

ed t o  s top  a t  a  s top s ign .  

Child r e s t r a i n t :  General Motors Child Love Sea t .  

Child r e s t r a i n t  usage and performance: A 4-year-old chil  d , whose height 
exceeded t h a t  recommended by the  r e s t r a i n t  manufacturer, was r id ing 

unharnessed in a  forward-facing chil d r e s t r a i n t  in the r igh t  f ront  posi t ion.  
The r e s t r a i n t  was properly secured, however, with the  lap  be1 t ( t h e  shoulder 

harness being behind the  chi ld  r e s t r a i n t ) ,  and the  t e the r  was attached t o  

the  rear  lap  be l t .  The chi ld  s a t  t a l l  enough t h a t  her head extended above 

the top of the s ide  wings, Because of her s i z e  and bulky c lo th ing,  the  

chi ld  seemed to be adequately res t ra ined by the  adu l t  l ap  be1 t over the 

chi ld  r e s t r a i n t .  

I n j u r i e s :  Because of her height ,  the  c h i l d ' s  head contacted the window 

on the r i g h t  s i d e  causing minor swell ing,  The res t ra ined d r ive r  received 

fractured r i b s  and mu1 t ip1  e  l ace ra t ions .  

Comments: The r e s t r a i n t ,  even used improperly, did hold the child in 

place i n  t h i s  moderate s ide  impact. I f  the  harness had been fas tened,  

the r e s t r a i n t  m i g h t  even have prevented the head impact w i t h  the window, 



A ' 7 4  Toyota was struck on the l e f t  

s ide  by a ' 78  GM pick-up truck,  which 

was t ravel ing about 50 rnph and had 

entered the in tersect ion against  a  

red l i g h t .  

Child r e s t r a i n t :  Dorel (Canadian manufacturer) with top t e t he r .  

Child r e s t r a i n t  usage and performance: A 16-month-old child was har- 

nessed in a forward-facing child r e s t r a i n t  in the l e f t  rear  posi t ion,  

The r e s t r a i n t  was secured by wrapping the lap  be l t  twice around the lower 

rear  portion of the tubular  frame. Threading the be l t  once through a 

higher s l o t  i s  recommended by the manufacturer. The child was being t rans-  

ported i n  a  vehicle other than his pa ren t s ' ,  and no anchorage was available 

for  the  top t e t he r .  The vehicle s ide  panel impacted the child r e s t r a i n t  

a t  the f ront  l e f t ,  bending the tubular base and crushing the l e f t  f ront  

corner of the p l a s t i c  s h e l l .  Considering the level of in t rus ion,  the child 

r e s t r a i n t  functioned wel l ,  although the ch i l d ' s  arm was trapped between 
the r e s t r a i n t  and the vehicle i n t e r i o r .  The unorthodox method of securing 

the chi1 d r e s t r a i n t  was probably due t o  the d r i ve r ' s  unfamil i a r i  t y  with 
the system b u t  was not l ike ly  t o  have affected i t s  performance in th i s  crash. 

In jur ies  : The child was, unconscious a f t e r  the accident and received a 

broken l e f t  arm and facia l  lacerat ions from broken glass.  The restrained 
dr iver  received fa ta l  internal  i n j u r i e s ,  and the other occupants sus- 

t a i  ned various minor in ju r ies .  



Comments: T h i s  was a  seve re  n e a r - s i d e  impac t  i n  wh ich  t h e  p o s i t i o n  o f  t h e  

r e s t r a i n t  j u s t  b e h i n d  t h e  c e n t r a l  p o i n t  o f  c o n t a c t  was c r i t i c a l .  The c h i l d  

s u f f e r e d  i n j u r i e s  from i n t e r i o r  i n t r u s i o n ,  b u t  p r o b a b l y  n o t  f r om d i r e c t  

impac t  w i t h  t h e  s t r i k i n g  v e h i c l e .  A l t hough  t h e  t e t h e r  was n o t  anchored, 

t h e  r e s t r a i n t  was e f f e c t i v e  i n  p r e v e n t i n g  p o s s i b l y  f a t a l  i n t e r a c t i o n s  between 

t h e  c h i l d  and t h e  i n t r u d i n g  i n t e r i o r  and s t r i k i n g  v e h i c l e .  I t  appears t h a t  

t h e  l o w e r  s i d e  wings p r o t e c t e d  t h e  c h i l d  a g a i n s t  l e g  and p e l v i c  i n j u r y .  



A '78 Vol kswagen Dasher s t a t i o n  

wagon was struck in the  l e f t  f r o n t  

by a ' 7 4  Ford Torino s t a t i o n  wagon, 

which had crossed the  center .  1 ine 

t o  avoid another vehicle.  The case 

vehicle (Dasher) then ro ta ted  and 

was h i t  o n  the  r i g h t  s ide  by an-  
other  vehicle,  

Child r e s t r a i n t :  Bobby-Mac Deluxe, 

Child r e s t r a i n t  usage and performance: A 21-month-old chi ld  was harness- 

ed in  a forward-facing chi ld  r e s t r a i n t  in the r i g h t  f r o c t  posi t ion.  The 

sh ie ld ,  a  c r i t i c a l  component of t h i s  r e s t r a i n t  system., was n o t  in  use. 

The r e s t r a i n t  was secured with the  l ap  b e l t  th rough  the s l o t s  normally 

used fo r  the rear-facing pos i t ion .  Upon the  i n i t i a l  lef t-forward impact, 

the r e s t r a i n t  allowed the c h i l d ' s  head t o  contact  the dash. A t  the  sec- 

ond impact, the  tubular  frame d i s to r t ed  downward on i t s  r i g h t  s ide .  Con- 

s ider ing  the improper mode of use, the  child r e s t r a i n t  functioned well.  

In ju r i e s :  The chi ld  received fac ia l  abrasions and contusions and a 

swollen r i g h t  eye b u t  remained conscious and a l e r t .  The unrestrained 

dr iver  sustained f a t a l  head and neck i n j u r i e s ,  and the  unrestrained rea r  

sea t  occupant received fac ia l  bone f rac tu res  and brain concussion. 

Comments: This was a very severe crash con~parable in sever i ty  to lab- 

oratory t e s t  condit ions.  Even t h o u g h  the r e s t r a i n t  was used improperly 
without the sh ie ld ,  i t  did minimize the c h i l d ' s  i n j u r i e s .  The fac ia l  
in ju r i e s  sustained from dashboard contact  cou1 d have been avoided had 

the shie ld  been used. This case i s  a good i l l u s t r a t i o n  of forward head 

excursion in the absence of a  sh ie ld .  



A ' 7 7  Toyota Corolla was proceed- 

ing a t  3 5  mph when a ' 7 9  Chevrolet 

Corvette was approaching in  the  

opposite lane a t  high speed, After 

s l id ing  out of control a t  a curve, 

the Corvette crossed over the  case 

veh ic le ' s  lane and, braking hard, 

s l i d  onto the shoulder. I t  then 

immediately returned t o  the road 

impacting the case vehicle in the 
f ront  with i t s  l e f t  s ide.  

Child r e s t r a i n t s :  General Motors Infant  Love Seat 

Teddy T o t  Model 6600 ( c .  1971), with tubular s t ee l  frame 

and shoulder s t r aps  t h a t  a t tach  t o  the adu l t  l ap  be1 t .  

Child r e s t r a i n t  usaqe and performance:, A 1-year-old chi ld  was harnessed in 

a rear-facing infant  r e s t r a i n t  in the r i g h t  f ron t  posi t ion.  The r e s t r a i n t  

functioned e f fec t ive ly  in protecting the chi ld .  A 2-year-old child was 

in a forward-facing chi ld  r e s t r a i n t  in the l e f t  rear  posi t ion.  The child 

and r e s t r a i n t  were anchored t o  the car  w i t h  the lap be l t  only. The shoul- 

der s t r aps  were n o t  fastened.  

In ju r i e s :  The 1-year-old child in the rear-facing in fan t  r e s t r a i n t  sus- 

tained a  fac ia l  cut  possibly due t o  f ly ing g lass .  The 2-year-old child 

received a cut  on the  face ,  possibly from g lass ,  a n d  a  sprained r i g h t  

arm. The res t ra ined dr iver  s truck the windshield with his head, while 

the unrestrained r i g h t  rear  adul t  passenger moved forward between the two 

f ron t  sea ts  and struck the windshield and dashboard. 

Comments: This was a  severe frontal  crash. The infant  r e s t r a i n t  per- 

formed very e f fec t ive ly .  I t s  performance was aided by the back of the 

r e s t r a i n t  being supported agains t  the instrument panel. The chi ld  re- 

s t r a i n t  in the  back s e a t ,  a  model t h a t  only meets the s t a t i c  t e s t  

c r i t e r i a  of  FMVSS 213, was being used e s s e n t i a l l y  as a  booster chair  



w i t h  t h e  a d u l t  l a p  b e l t  b e i n g  t h e  r e s t r a i n t  system. The c h i l d  i n  t h i s  

r e s t r a i n t  p r o b a b l y  c o n t a c t e d  t h e  back o f  t h e  d r i v e r ' s  s e a t  w i t h  h i s  head 

and chest ,  b u t  no s i g n i f i c a n t  i n j u r y  was s u s t a i n e d .  An upper t o r s o  r e -  

s t r a i n t  f o r  t h i s  c h i l d  m i g h t  have p reven ted  t h e  arm i n j u r y  he s u s t a i n e d .  



A '78 Plymouth, Volare s t a t i o n  wagon, 

towing a camper t r a i l e r ,  was h i t  by 

a t r a c t o r - t r a i l e r  t ravel  ing 1 e f t  of 

the center  l i n e .  The l e f t  s ide  and 

roof of the case vehicle were shear- 

ed o f f ,  and the  camper t r a i l  e r  be- 

came detatched. 

Child r e s t r a i n t s :  General Motors Child Love Seats .  

Chi1 d r e s t r a i n t  usage and performance: One chi 1 d r e s t r a i n t  was unoccupied 

in the l e f t  rear  posi t ion.  I t  was possibly secured by the  lap  b e l t ,  b u t  

the top t e the r  was not anchored. A 1-year-old chi ld  was being held by 

the mother in the  center  r ea r  posi t ion.  A 4-year-old chi ld  was in an 

unsecured chi ld  r e s t r a i n t  in the r i g h t  r ea r .  Harness use could not be 

determined, because an interview with the  f a the r  and access t o  t h i s  

l a t t e r  chi ld  r e s t r a i n t  were denied, 

I n j u r i e s :  The lap-held younger chi ld  received head i n j u r i e s ,  and the  

older  chi ld  a  possible fractured collarbone. Detai ls  were not ava i l ab le .  
The adu l t  holding the chi ld  was decapitated by the intruding s t r u c t u r e ,  

while the  unrestrained f ron t  s e a t  occupants sustained mi nor i n j u r i e s .  

Comments: Although the case vehicle underwent extensive des t ruct ion  of 

the occupant compartment, i t  may not have involved a severe impact in 

terms of vehicle decelera t ion .  There were two chi ld  r e s t r a i n t s  i n  the  
r ea r  outboard s e a t  pos i t ions ,  b u t  only one was occupied. The occupied 
chi ld  r e s t r a i n t  was not properly secured, b u t  the  lack of information 

on i t s  use precludes judgement of i t s  performance. The unoccupied re- 
s t r a i n t  was next to  the  s ide  of the car  t h a t  was ripped o f f .  The re-  



s t r a i n t  was broken s l i g h t l y ,  b u t  i t s  condition does not guarantee t h a t  

i n ~ u r y  might not have occurred to a chi ld  s i t t i n g  in t h a t  r e s t r a i n t .  The 
addition of the  c h i l d ' s  weight m i g h t  have had an e f f e c t  on the  ro ta t ional  
motion of the combined chi ld  and r e s t r a i n t  during the crash.  



The dr iver  of a  '71 Buick Sky- 

l a rk  had an e p i l e p t i c  se izu re ,  

crossed the center  l i n e ,  and 

ran head-on in to  a t r a c t o r  semi- 

t r a i l e r .  Each vehicle had been 

t ravel ing  about 40 m p h .  

Chi1 d r e s t r a i n t :  General Motors Infant  Love Seat 

C h i l d  r e s t r a i n t  usage and performance: A 4-month-old chi ld  was in  a  rear -  

facing in fan t  r e s t r a i n t  in the  center  f ron t  pos i t ion .  The r e s t r a i n t  was 

properly secured by the vehicle lap  b e l t ,  although the  be l t  may have 

been somewhat loose. (Extensive s t re tching of the  be1 t occurred. ) The 

harness had been dismantled and was underneath the  chi ld .  Upon impact 

the top of the r e s t r a i n t  ro ta ted  forward and contacted the  dash, In 
addi t ion ,  the p l a s t i c  welds between the  inner and outer  s h e l l s  broke, 

b u t  the  s h e l l s  remained i n  place during the crash .  The r e s t r a i n t  func- 

tioned properly despi te  improper usage. 

In ju r i e s :  The chi ld  was not in jured .  Minor i n j u r i e s  were sustained 

by the lap-belted d r ive r .  

Comments: In t h i s  moderately severe f ronta l  c rash ,  the effect iveness 

of the rear-facing pos i t ion ,  even without the use of the harness, was 

demonstrated. The forward ro ta t ion  of the infant  r e s t r a i n t  was 1 imi t- 

ed by the dashboard, thus minimizing the need fo r  the  harness. 





A '75 Ford Torino, slowing from 50 

m p h ,  turned l e f t  into the path of 
a '78 Dodge pick-up truck t ravel -  

ing a t  50 mph.  

C h i l d  r e s t r a i n t :  Strolee Wee Care 

Child r e s t r a i n t  usage and performance: A n  8-month-old child was harness- 

ed in a forward-facing child r e s t r a i n t  in the center f ront  position. The 
r e s t r a in t  was secured w i t h  the vehicle lap be1 t ,  and the te ther  was wrap- 

ped t igh t ly  around the r ight  f ront  seat.head r e s t r a in t .  Due to the te ther  

attachment, the child r e s t r a i n t  rotated forward during the crash b u t  re-  

turned t o  the upright posit ion.  Otherwise the r e s t r a in t  functioned prop- 

erl  y . 
In jur ies :  The child was not injured. 

Comments: In s p i t e  of the inadequate te ther  anchorage, the r e s t r a i n t  
prevented the child from contacting the vehicle i n t e r i o r  and thus per- 

formed adequately in th i s  moderately severe crash. 



A '78  Chevrolet Ma1 i  bu  s t a t i o n  wagon 

went out  of control o n  a  divided 

highway, crossed the  median, r o t a t -  

ed,and skidded sideways in to  an on- 

coming ' 7 9  Chrysler t ravel ing  a t  50 

m p h ,  

Child r e s t r a i n t :  Dyn-0-Mite Carr ier  Car Seat .  

Child r e s t r a i n t  usage and performance: A 7-month-old chi ld  was harnessed 

in a  properly secured rear-facing in fan t  r e s t r a i n t  in the center  f ron t  

posi t ion.  Fully res t ra ined adu l t s  occupied s e a t s  on e i t h e r  s ide .  Im- 

pact forces resul ted  in  a maximum crush o f  38 inches a t  the  B p i l l a r ,  

and the  chi ld  r e s t r a i n t  and i t s  occupant were crushed between the  .two 

adu l t  occupants. The chi ld  r e s t r a i n t  was f l a t t ened  and the  shel l  par- 

t i a l l y  broken. 

In ju r i e s :  The ch i ld  received f a t a l  head i n j u r i e s .  Major i n j u r i e s  were 

sustained by the  res t ra ined adul t occupants. 

Comments: This was a very severe l a t e r a l  impact t h a t  involved extensive 

in t rus ion in to  the  f ron t  s e a t .  The three  f ron t  s e a t  passengers were 
forced in to  the  space normally occupied by the  r i g h t  f r o n t  passenger. 

The f a t a l  i n j u r i e s  t o  the  chi ld  were due primarily t o  contact  with the  

adu l t  occupants. A1 though the  s t r u c t u r e  of t h i s  pa r t i cu la r  r e s t r a i n t  

system i s  f a i r l y  f l e x i b l e ,  the forces act ing on the  system were so g rea t  
t h a t  i t  i s  doubtful t h a t  any conventional in fan t  r e s t r a i n t  system would 

have prevented the d i r e c t  loading of the chi ld  by the  vehic le  occupants. 

The rear-facing,  open nature of in fan t  r e s t r a i n t s  a1 so 1 eaves the  chi ld  



vulnerable  t o  occupant con tac t  i n  ob l ique  impacts.  I t  was not poss ib le  t o  

d i scern  whether o r  not t h e  i n f a n t ' s  head contacted t he  s t e e r i n g  o r  s h i f t  

con t ro l s  e a r l y  i n  the  impact, because of t he  f i n a l  s e v e r i t y  of t he  i n t ru s ion  

i n  t h a t  a r ea .  



4 .0  Discussion of  Child Restraint  Performance 

A wide var ie ty  of chi ld  r e s t r a i n t  systems was represented among 

the 16 cases described, including eleven di f f e ren t  designs from e igh t  

d i f f e ren t  manufacturers. Among the 17 r e s t r a i n t s  in use, the  most 
common child r e s t r a i n t  was the GM Child Love Seat ( 4 )  a n d  the most 

common infant  r e s t r a i n t  was the  GI4 Infant  Love Seat ( 3 ) .  Nine of the 
twelve child r e s t r a i n t s  required top t e t h e r s ,  b u t  only three  of those 

were ins ta l l ed  correc t ly .  Three of the  r e s t r a i n t s  were of the  type 
general ly  considered not t o  be dynamically crashworthy, a1 though they 

met the s t a t i c  t e s t  c r i t e r i a  of FMVSS 213. 

There were three cases in which the same r e s t r a i n t  system, the G!! 

Infant Love Seat ,  was used in the same manner in each cras? (2-8,2-68, and 

2-99). In these cases;  the  instrument panel served as addit ional  su;port 

for  the r e s t r a i n t  and minimized i t s  forward ro ta t ion .  A s imi lar  case ( 2 - 2 )  

involved a rear-facing Bobby-Mac 2-in-1 convert ible ch i ld  r e s t r a i n t .  

This r e s t r a i n t  did not contact the instrument panel, apparently due 

t o  the vehicle sea t  position and the  i n t e r i o r  configuration of the com- 

partment, b u t  retained the infant  e f fec t ive ly  w i t h  no in ju ry .  The 

remainder of  the  cases represented such a wide var ie ty  of crash con- 

d i t i o n s ,  r e s t r a i n t  system use o r  misuse, and sea t ing  positions tha t  

d i r e c t  comparisons o r  combining of data i s  not reasonable. Thus, 

fur ther  general izat ions on the  performance of a  pa r t i cu la r  type o r  brand 

of r e s t r a i n t  system a re  not possible.  Only the performance of an indi- 

vidual r e s t r a i n t  system in a pa r t i cu la r  crash can be judged from the  

invest igat ions in t h i s  study. 

I t  i s  possible,  however, t o  discuss the  general combined performance 

of chi ld  r e s t r a i n t  systems in terms of crash type. In the eight  f ronta l  

crashes,  the r e s t r a i n t  systems invest igated provided e f fec t ive  protection 
for  t h e i r  chi ld occupants. Even in f ive  severe frontal  crashes,  in 
which some of the adul t  occupants were e i t h e r  k i l l ed  or ser ious ly  in jured ,  

the restrained children were only s l i g h t l y  injured,  i f  a t  a l l .  I n  

con t ras t ,  the 1 a t e ra l  crash performance of the  r e s t r a i n t  systems varied 

grea t ly ,  w i t h  two f a t a l i t i e s  and one serious injury being produced in 

the  s i x  s ide  impact cases.  This s i tua t ion  i s  s imi la r  t o  t h a t  w i t h  adults  : 



near-side occupants positioned close t o  the area of impact are very 

l ike ly  t o  suffer  serious or fa ta l  in jury ,  even i f  they are restrained.  

The local nature of s ide  impacts i s  demonstrated by the following 

three cases. In Case 2-4, the  child was ki l led  by head contact with 

the impacting object ,  a  truck, tha t  intruded along the rear  half of 

the vehicle where the  child was seated. In Case 2-57 the intruding 

vehicle struck jus t  in front o f  the seated position of the child,  b u t  

contact occurred t o  the extent tha t  the  child suffered a fractured 

arm and facial  lacerat ions.  Finally, in Case 2-6, which was similar  

in some aspects of the major intrusion t o  that  of Case 2-57, the 

intrusion of the s t r i k ing  object ,  a  t ruck,  was jus t  f a r  enough forward 

of the seated child tha t  the child was uninjured. 

Fatal in jur ies  occurred i n  three cases. Two of these cases were 

side impacts. In addition t o  Case 2-4 discussed above, severe intrusion 

and occupant-to-occupant contact resulted in the death of an infant  in 

Case 2-103. The th i rd  f a t a l i t y  case (2-3) was in a severe rear-end 

col l i s ion w i t h  ensuing f i r e .  No attempt was made t o  remove the child 

from the r e s t r a in t  until  a f t e r  the f i r e  had developed, and the rescuer 

was not familiar  with the r e s t r a in t  system. In addition, the res t ra in t  

harness hardware and the vehicle lap bel t  were obscured from view 

because of intrusion of the rear sea t  toward the back of the front  seat .  

The role of the child r e s t r a i n t  in t h i s  case could only be conjectural ,  

b u t  the case does emphasize the concern over emergency egress from 
r e s t r a in t  systems. 

Two of the crashes involving forward-facing child res t ra in t s  (2-10 
and 2-59)  were close in impact direction and sever i ty  t o  child res t ra in t  

dynamic t e s t  conditions. The f i r s t  was an almost d i rect  head-on col- 

l i s i on ,  in which a GM Child Love Seat was ful ly  secured in the back seat .  

Impact forces were suf f i c ien t  t o  crack the p las t i c  she l l .  The only 
unusual aspect was the  t e the r  anchorage point and thus the extra-long 

te the r  s t rap .  This may have allowed fur ther  head excursion than would 
otherwise have occurred, b u t  the child was n o t  injured. The second 
case was a l e f t - f ron t  impact in which a Bobby-Mac Deluxe was used 
forward-facing without the shield.  Although t h i s  child res t ra in t  normally 
allows excessive head excursion in a dynamic t e s t  without the sh ie ld ,  the 



c h i l d ' s  contact with the  dash resul ted  in f a i r l y  minor fac ia l  i n j u r i e s ,  
while the dr iver  in t h i s  case was k i l l ed .  I t  would be in te res t ing  to  
simulate these  crashes on a n  impact s led  to  compare head excursion levels  

allowed by the  child r e s t r a i n t s  in actual vehicles with those allowed by 

child r e s t r a i n t s  secured t o  a  standard laboratory t e s t  sea t .  

Lateral impact t e s t s  have not t r a d i t i o n a l l y  been used t o  evaluate 

the performance of chi ld  r e s t r a i n t s  in the  United S t a t e s ,  and no l a t e r a l  

t e s t  c r i t e r i a  a re  included in the  revision of FMVSS-213. I t  i s  c l e a r  

from even these  few cases t h a t  current  chi ld  r e s t r a i n t  designs provide 

be t t e r  f ronta l  than s ide  impact protect ion.  In Canada, chi ld  r e s t r a i n t s  

a re  required t o  l i m i t  l a t e r a l  head excursion to 15 inches from the 

dummy center1 ine  when impacted from the s ide .  Tests observed a t  HSRI 

indica te  tha t  s ide  wings provided on most r e s t r a i n t s  a re  not pa r t i cu la r ly  

e f fec t ive  in r e s t r a in ing  the  head b u t  instead bend outward d u r i n g  impact 

with the  head. For near-side occupants, intrusion of the  s t r i k i n g  

object  poses a  grea ter  danger than does excessive excurison of the 

c h i l d ' s  head. Although improvements could ce r t a in ly  be made in the 

l a t e r a l  protection offered by chi ld r e s t r a i n t s  themselves, i t  may be 

tha t  the  increased strength and energy-absorbing capabil i t i e s  of vehicle 

s ide  s t r u c t u r e s ,  planned for  an upgraded FMVSS-214 on s ide  impact pro- 

t ec t ion ,  wi l l  be an even more e f fec t ive  solu t ion  t o  the  problem. 

5.0 Concl usi ons 

1 .  Severe frontal  crashes in which a chi ld  i s  properly harnessed in a  

properly secured chi ld  r e s t r a i n t  a re  r a re  events.  

2 .  Child r e s t r a i n t s  t h a t  only meet the s t a t i c  t e s t  c r i t e r i a  of FMVSS 

213 were found t o  provide some injury protection in l e s s  severe 

crashes,  these  types of crashes a lso  being the most common. 

3. Child r e s t r a i n t s  t h a t  meet dynamic t e s t  c r i t e r i a  s imi la r  to those of 
the revised MVSS-213 provide excel lent  injury protection when 
properly used and s t i l l  provide adequate protect ion,  even in severe 

crashes,  in some misuse modes. 

4. Protection from s ide  impact, pa r t i cu la r ly  when in t rus ion i s  

involved, i s  as  d i f f i c u l t  a  problem for  chi ldren as i t  i s  for  other  
occupants. Current chi1 d r e s t r a i n t  designs provide be t t e r  frontal  



than l a te ra l  crash protection, and  the revision of FMVSS-213 

does not yet address the l a t t e r  s i tua t ion ,  Further work needs t o  

be done with respect t o  both vehicle s t ructures  and  child r e s t r a i n t  

designs t o  provide an ef fect ive  means of protecting children from 

th i s  source of serious injury and  death. 
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Appendix A 





The Highway Safety Ressarch In s t i t u t e  a t  the University o f  b:i chi  an 
i s  pr2sently conducting a nationwide study of car c r a s h ~  invciving 
children.  \Is 3r2 par t i cu la r ly  concerned w i t h  severe accidents in which - child r e s t r a i n t s  were present and being used. I he major objectives o f  
such a study a re :  

1 )  Cetsrmination of injury patterns of restrained children.  

2 )  Assessment c f  the effectiveness of child r e s t r a i n t  
systems presently in use. 

We will be hand1 ins  the deta i led  investigations ourselves. Howevsr, 
we seek your ass is tance  in a l e r t i ng  us to  tnose accidents which coula be 
af  possible i n t e r e s t  to us. hie would l i k e  not i f ica t ion on any accidenr 
i n  lvvhich any child in a child r e s t r a i n t  was an occupant in a passenger 
c a r ,  van, or  s t a t ion  wagon of any make or model. because timing i s  a  
c r i t i c a l  f a c to r ,  we would appreciate on-scene no t i f i ca t ion  whenever possible. 

If  you need t o  not i fy  us about an accident which may meet our require- 
ments please ~ 3 1 1  co l l e c t  t o  Brenda Robinson (213) 763-3582 or  3 r .  John Melvin 
(31  3 )  763-3462. 

Thank you fo r  your cooperation. 

John W. ideivin, P h . 3 .  
Research S c i s n t i s i  

J:4M: bjc 
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Log I Locat  i o n  

Michigan 

Tennessee 

C a l i f o r n i a  

Tennessee 

t l ich igan 

Tennessee 

C a l i f o r n i a  

lennessee 

Kentucky 

l i c h i g a n  

Acc iden t  
Date 

10/5/18 

3/20/78 

10/7/78 

#/I 5/78 

0/11/78 

0/18/78 

0/ 1 / 7 0  

0/30/78 

1/21/78 

1  /29/ 70 

N o t i f i c a t i o n  
Date 

- - . -- - - - 

N o t i f i c a t i o n  
Agent 

Loca l  p o l i c e  

Emergency room 
s t a f f  

ACTS 

Emergency room 
s t a f f  

Ingham County 
S h e r i f f  

Emergency room 
s t a f f  

ACTS 

Emergency room 
s t a f f  

Kentucky S t a t e  
Pol i c e  

T e l  eplrone f o l  low-11p1 
Repor ts  r e c e i v e d  

Father  u n a v a i l a b l e  - 
i n  j a i l .  

P o l i c e  r e p o r t  r e -  
quested . 

none 

P o l i c e  r e p o r t .  

Medical records .  

P o l i c e  r e p o r t  de- 
layed. Mother i n -  
terv iewed.  

none 

Pol i c e  r e p o r t  

'01 i c e  r e p o r t .  

' o l i c e  r e p o r t .  Leve l  
I I case ff 3781 129FI.M 

Case Notes 
. - -- -. --- --- 

4 mo.. 16 I b  e j e c l e d  from GM I n -  
f a n t  C a r r i e r .  

4 mo. i n  unknown CR. 2  o t h e r  
c h i l d r e n .  Minor  i n j u r i e s .  

C h i l d  i n  i n f a n t  home c a r r i e r  
and l a p  be1 t. 

1  y r .  i n  CR. No i n j u r y .  Side- 
swipe. 

3 y r .  i n  l a p  b e l t .  F a t a l  i n  
o t h e r  v e h i c l e .  

R i g h t  r e a r  impact.  2 Y r .  i n  p re -  
213 Peterson, l e f t  r e a r ,  p r o p e r l y  
secured. F a c i a l  c u t  from broken 
m i r r o r .  

9 y r .  i n  l a p  b e l t .  No i n j u r y .  

4 mo. i n  unknown CR. No i n j u r y .  
Minor  i n t e r s e c t i o n  c o l l i s i o n .  

1  y r .  i n  CIt, r i g h t  r e a r .  R i g h t  
f r o n t  c o l l  i s i o n .  l n j t l r y  unk~~own.  

ACRS v e h i c l e  ( d i d  n o t  dep loy )  wi t1  
2  y r .  i n  GM C h i l d  Seat,  cen te r  
r e a r .  Minor  f r o n t - r i g h t  crash.  

In -dep th  
I n v e s t  l g a  t i o n  

no - minor  

no - minor  

no - mi nor . 

C.R. 
Obta ined 

o r  
Inspec ted  
. .- - -- - - 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 



Log I Loca t  i o n  

exas 

l i c h i g a n  

rennessee 

l i c h i g a n  

rennessee 

rennessee 

renr~essee 

lenrressee 

C a l i f o r n i a  

Acc iden t  
Date 

N o t i f i c a t i o n  
Date 

.- 

N o t i f i c a t i o n  
Agent 

Texas Highway 
P a t r o l  

Local  p o l i c e  

Emergency room 
s t a f f  

Mich igan Dept . 
St.  Ilwys. & 
Trans. 

Emergency room 
s t a f f  

Emergency room 
s t a f f  

Emergency room 
s t a f f  

Enlergency rooln 
s t a f f  

t lagazi ne 
a r t i c l e  

Telephone fo l low-up /  
Repor ts  r e c e i v e d  

'01 i c e  r e p o r t .  

'01 i c e  r e p o r t .  

' o l i c e  r e p o r t  r e -  
quested, wrong one 
received. 

qother in te rv iewed.  

"1 i c e  r e p o r t  request 
?d . 

Pol i c e  r e p o r t  request 
~d . 

P o l i c e  r e p o r t  request  
cd . 

Pol i c e  r e p o r t  request 
ed . 

Pol i c e  r e p o r t  request 
ed . 

Case Notes 

Van i n t o  d i t c h .  1 1/7 y r .  i n  
Kantwet, r i g h t  f r o n t .  Head 
l a c e r a t i o n s  from s i d e  o f  CR. 

Minor  f r o n t  co rner  impact.  Ch i ld  
i n  r e a r ,  n o t  i n  r e a l  CR. Reportc 
as f a i l u r e .  No i n j u r y .  

1 y r .  i n  unknown CR. Forehead 
contus ion,  abdominal con tus ion .  
No f x .  

Minor rear-end.  1 y r .  i n  GM Ch i1  
Seat,  n o t  te thered .  No i n j u r y .  

3 y r .  i n  CR, f r o n t  s e a t .  Abras ior  
over  sternum. 

2 mo. i n  i n f a n t  CR. Red spo t  
on r i g h t  telnple. 

3 mo. i n  " i n f a n t  seat"  which " f e l  
over." Head i n j k t r i e s .  

8 nto. i n  i n f a n t  CR.  r a c i a l  
abras ions,  i x  l e g .  

Head-on w i t h  t r u c k .  6 mo. i n  
" i n f a n t  sea t  w i t h  seat  b e l t . "  
Moderate i n j u r i e s .  D r i v e r  f a t a l  . 

I n - d e p t h  
I n v e s t i g a t i o n  

no - r o l l o v e r  

no - l a c k  
i n f o .  

110 - minor  

no - l a c k  
i n f o .  

no - l a c k  
i n f o .  

no - n~is t rse 

no - l a c k  
i n f o .  

no - t ime l a g  

C.R. 
Obta ined 

o r  
Inspec ted  



Log I 

2-41 

2-42 

2-43 

2-44 

2-45 

2-46 

P 
w 

2-47 

2-48 

2-49 

2- 50 

2- 51 

no e n t r y  

l lary land 

Louis iana 

no e n t r y  

Iowa 

C a l i f o r n i a  

Mich igan 

kl ichigan 

flew York 

tleu York 

C a l i f o r n i a  

Acc iden t  
Date 

1/?/79 

1/?/79 

12/22/78 

1/13/79 

12/15/78 

2/4/79 

1/15/79 

1 / ?/79 

1978 

N o t i f i c a t i o n  
Date 

N o t l f i c a t f o n  
Agent 

Bobby-Mac Co. 

Bobby-Mac Co. 

Iowa De-pt. o f  
Pub1 i c  Sa fe ty  

C l i p p i n g  from 
I I l ls  

HSRI employee 

D r i v e r  

Calspan 

Cal span 

Bobby-Hac Co. 

Telephone f o l  low-II~/ 
Repor ts  r e c e l v e d  

none 

none 

P o l i c e  r e p o r t .  

none 

none 

Pol i c e  r e p o r t .  

none 

none 

none 

Case Notes 
-- -- - 

7 mo. i n  Bobby-Mac. Ro l lover .  
F a c i a l  s c r a t ~ 1 1 .  

4 mo. i n  Bobby-Mac, cen te r  r e a r .  
R o l l o v e r .  No i n j u r y .  

8 mo. i n  Bobby-Mac i n  cen te r  
f r o n t .  Ilead-on. 140 i n j u r y .  

3 wk. i n  " i n f a n t  seat  be1 ted", i n  
r o l l o v e r .  

Miscoded ACRS case. 

Head-on c o l l i s i o n .  1 y r .  i n  GM 
C h i l d  Seat secured around bo t to~n .  
Not te thered.  No i n j u r i e s .  

1111pact w i t h  t r u c k .  9 IIIO. and 
2 y r .  i n  CR's i n  r e d r .  

Veh ic le  t o t a l e d .  No i n j u r y  t o  3 
occt~pants.  

Il igtt-speed r o l l o v e r .  I0 lno. i n  
Bobby-Mac. No i n j u r y .  

I n - d e p t h  
I n v e s t i g a t i o n  

-. 

no - r o l l o v e r  

no - r o l l o v e r  

no - personne 
u n a v a i l a b l e  

no - r o l l o v e r  

no - t ime l a g  

3/1/79 

no - t ime l a g  

no - l a c k  
i n f o .  

no - r o  1 1 over 

C.R. 
Obta ined 

0 r 
Inspec ted  

no 

no 

no 

no 

no 

Obt. 

no 

no 

no 



Log t L o c a t i o n  
- 

C a l i f o r n i a  

I i o r t h  Caro l ina  

I i o r t h  Caro l ina 

Onta r io  

Michigan 

Onta r io  

Onta r io  

Pennsylvania 

N o t i f i c a t i o n  
Date 

- 

N o t l f i c a t l o n  
Agent 

Newspaper 
c l i p p i n g  

Il ighway Sa fe ty  
Res. Center. N. 
Carol  i n a  

HSRC 

C l i p p i n g  from 
I IHS 

HSRI employee 

Consumer's 
Assoc. o f  
Canada 

Comsumer's 
Assoc. o f  
Canada 

Bobby-Nac Co. 

Acc iden t  
Date 

-- 

11/29/78 

2/27/79 

11/10/78 

2/4/79 

4/16/79 

5/3/79 

5/5/79 

2/27/79 

Telephone fo l low-up /  
Repor ts  r e c e i v e d  -- 

none 

P o l i c e  r e p o r t .  Tran- 
s c r i p t  o f  IlSRC i n t e r -  
view. 

P o l i c e  r e p o r t .  
L e t t e r  from mother. 

none 

P o l i c e  r e p o r t .  

Canada Consu~ner 8 
Corp, A f f a i r s  r e p o r t  
and photos.  P o l i c e  
r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  
t l ed ica l  records.  

S ide impact w i t h  t r u c k .  18 mo.. 
r e s t r a i n t  unknown.Skul1 f r a c t u r e .  
D r i v e r  f a t a l .  

4 ma. i n  S t r o l e e ,  l e f t  r e a r .  R o l l -  
over .  No i n j u r y .  D r i v e r  be1 ted,  
so re  neck. 

t l i n o r  c o l l i s i o n .  15 ma. i n  CIt, 
r i g h t  f r o n t .  Pregnant d r i v e r  
be l ted .  No i n j u r i e s .  

C a r - t r a i n  c o l l i s i o n .  17 n o .  i n  
CR, m inor  i n j u r i e s .  Parents 
f a t a l .  Car dragged. 

L e f t  s i d e  c o l l i s i o n .  4 y r .  unhar- 
nessed i n  GEl C h i l d  Seat, te thered ,  
r i g h t  f r o n t .  Minor head i n j u r y .  I 
L e f t  s i d e  impact. 16 nlo. i n  Dore l  
333,  n o t  te thered ,  l e f t  rea r .  Fx 
arm, f a c i a l  l a c e r a t i o n .  

F a t a l  e j e c t i o n  o f  4 ma. h e l d  by 
f a t h e r ,  l e f t  r e a r .  CR i n  v e h i c l e  
n o t  i n  use. 

Severe head-on. 21 [no. i n  Bobby- 
Mac Deluxe, r l g t ~ t  front. ,  no sh ie ld .  
Fac ta l  i n j u r y .  D r i v e r  f a t a l .  

I n - d e p t h  
I n v e s t i g a t i o n  

no - t ime l a g  

a v a i l a b l e  

no - minor  

no - unusual 

4/19/79 

5/14/79 

5/15/79 

C.R. 
Obta ined 

o r  
I nspec: t e d  

no 

no 

no 

Obt. 

I n s l ~ .  

011 t . 



Locat  i o n  

Iowa 

Pennsylvania 

Minnesota 

Michigan 

Onta r io  

Onta r io  

O n t a r i o  

Onta r io  

Michigan 

Acc iden t  
Date 

N o t i f i c a t i o n  
Agent 

Iowa Dept. o f  
T r a n s p o r t a t i o n  

ACTS 

HSRI NASS team 

Local  p o l i c e  

Loca i  p o l i c e  

Local  p o l i c e  

Local  p o l i c e  

llSRl a c c i d e n t  
i n v e s t i g a t o r .  

Telepllone fo l low-up /  
Repor ts  r e c e i v e d  

liewspaper C l i p p i  ng 

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t  r e -  
quested. Fanl i ly un- 
reachable.  

Pol i c e  r e p o r t .  NASS 
r e p o r t  . 

P o l i c e  r e p o r t  

P o l i c e  r e p o r t  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

Pol i c e  r e p o r l .  

Head-on wi t11 t r u c k .  1  y r .  unre-  
s t r a i n e d ,  f a t a l .  

L e f t  s i d e  i n ~ p a c t .  10 mo. i n  
Bobby-Mac, cen te r  f r o n t .  No 
i n j u r i e s .  

S ide  i l n p a ~ t .  6 nlo. lw i r ls  i n  GM 
I n f a n t s .  

Rear impact.  2 y r .  and 4 y r .  i n  
r e a r  seat  i n  CR's. 4 y r .  n o t  
secured. No i n j u r i e s  

Minor  f r o n t  co rner  impact.  1  y r .  
i n  CR c e n t e r  rear .  No i n j u r y .  

Rear end. 3 y r .  i n  l a p  b e l t ,  
r i g h t  r e a r .  Fx s k u l l .  

Minor  f r o n t  co rner  impact .  4 y r .  
i n  CR, l e f t  r e a r .  No i n j u r y .  

F r o n t a l  inipaczt. 3 y r .  and 1  y r .  
i n  r e a r  i n  CR's. No in . jur ics .  
Low speed. 

Ilead-011. 1  y r .  i n  GM I n f a n t ,  
r i g h t  f r o n t .  2 y r .  i n  Teddy l o t .  
6600. Glass l a c e r a t i o n s .  

I n - d e p t h  
I n v e s t  l g a t i o n  

no - no CR 

I no - minor  
I 

no - l a c k  i n f o  

I - rear-end 

no - mir lor 

C.R. 
Obta ined 

o r  
I n s  pec te t l  

no 

no 

no 

no 

I10 

no 

no 

Obt 



Log # 

2-69 

2-70 
t h r u  
2-73 

2-74 
t h r u  
2-78 

2-79 

2-80 

2-81 

1-82 
t h r u  
2-84 

2-85 

2-86 

2-87 

2-88 

L o c a t i o n  

New York 

va r ious  

v a r i o u s  

O n t a r i o  

O n t a r i o  

New York 

va r ious  

O n t a r i o  

O n t a r i o  

O n t a r i o  

Onta r io  

N o l i f i c a t i o n  
Da te  

10/9/78 

I 
1/25/79 

3/3/79 

7/25/79 

7/25/79 

7/31/79 

8/15/79 

R/ 13/79 

8/13/79 

8/13/79 

8/13/79 

- 

I N o t i f i c a t i o n  
Agent 

A c c l d e n t  
Date 

9/ ? /78 

8/78 - 10/78 

7/78 - 1/79 

7/23/79 

6/29/79 

71 ? /79 

5/79 - 7/79 

8/7/79 

8/11/79 

8/11/79 

8/13/79 

S t r o l e e  

S t r o l e e  

S t r o l  ee 

Loca l  p o l i c e  

Loca l  p o l i c e  

Phys ic ians  
f o r  Auto Safe- 
t y  

S t r o l e e  

Local  p o l i c e  

Loca l  p o l i c e  

Loca l  p o l i c e  

Loca l  p o l i c e  

none 

Telephone f o l l o w - u p /  
Repor ts  r e c e i v e d  

-~ 

none 

Case Notes 

none 

I R o l l o v e r .  22 mo. i n  S t r o l e e .  No 
i n j u r y .  

I 2 head-on's. 2 r o l l o v e r s .  No 
i n j u r i e s .  

Var ious impacts.  C h i l d r e n  n o t  
i n j u r e d  o r  r ~ i n o t -  b r u i s e s .  Other 
occupants i n j u r e d .  

P o l i c e  r e p o r t  r e -  I R o l l o v e r .  C h i l d  i n  S t r o l e e  
quested. 

P o l i c e  r e p o r t  r e -  I 6 mo. i n  i n f a n t  CR. Fx ank le .  3  
quested. a d u l t s  f a t a l .  

none 

none 

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

4  y r .  h e l d  by a d u l t .  8  y r .  I n  
l a p  be1 t. 

S ide  and r e a r  impacts.  C h i l d r e n  
under 1 y r .  i n  S t r o l e e s .  No 
i n j u r i e s .  

S ide  impact. 4 y r .  i n  l a p /  
shoulder  b e l t s .  No i n j u r i e s .  

Rear-end. t o t a l e d .  6  mo. i r ~  CR 
r i g h t  r e a r .  3  yr. ,  l e f t  r e a r ,  
l a p  b e l t .  Minor  i n j u r i e s  

Rear-end. 11 IIIO. i n  S t r o l e e .  
l e f t  r e a r .  No i n j u r y .  

P o l i c e  r e p o r t .  I Rear-end. 6 mo. i n  CR, r i g h t  f r o n t  
No i n j u r y .  

I n - d e p t h  
l n v e s t i y a t i o n  

no - r o l l o v e r  

no - t ime l a g  

no - t i m e  l a g  

no - r o l l o v e r  

no - l a c k  
i n f o .  

no - no CR 

no - t i m e  l a g  

no - rear-end 

no - rear-end 

no - rear -end  

C.R. 
Ob ta ined  

-- - 

I 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 



Log 1 
-- 

2-89 

2-90 

2-91 

2-92 

2-93 

cn 
W 

2- 94 

2- 95 

2- 96 

2-97 

Loca t  i o n  

O n t a r i o  

O n t a r i o  

E l i  s s o u r i  

Tennessee 

New York 

3 n t a r i o  

I r ~ t a r i o  

I n t a r i o  

l i c h i g a n  

A c c i d e n t  
Date 

-- 

8/20/79 

8/26/79 

8/21/79 

8/22/79 

8/27/79 

9/23/79 

10/12/79 

10/23/79 

10/19/79 

N o t i f i c a t i o n  
Date 

8/21/79 

8/27/79 

9/10/79 

9/10/79 

9/10/79 

9/24/79 

10/15/79 

10/24/79 

10/77/79 

Notification 
Agent 

I -ocal  p o l i c e  

Local  p o l i c e  

Cl  i p p i  ng from 
I 111.5 

Cl  i p p i  ng f rom 
I I H S  

Cl  i p p i n g  f rom 
I IHS 

Local  p o l i c e  

Local  p o l  i c e  

Local p o l i c e  

ISRI a c c i d e n t  
i n v e s t i g a t o r  

Telephone f o l  low-crp 
Repor ts  r e c e l  ved 

Pol i c e  r e p o r t  r e -  
quested. 

P o l i c e  r e p o r t  r e -  
quested. 

none 

'01 i c e  r e p o r t  

'01 i c e  r e p o r t  de layel  

' o l i c e  r e p o r t .  

'01 i c e  r e p o r t .  Tel e- 
honed d r i v e r .  

Case Notes 

F r o n t a l  impact.  2  y r .  and 4 y r .  

R o l l o v e r .  2  y r .  male. 

R o l l o v e r .  8  mo. i n  CR. No i n -  
j u r y  - 
R o l l o v e r .  1 6 m o .  i n  CR. No i n -  
j u r y .  

R o l l o v e r .  17 day i n  i n f a n t  
c a r r i e r .  No i n j u r y .  

Van/ l~ lo torcyc le impact.  2  y r .  i n  
CR, c e n t e r  f r o n t .  Min imal  i n j u r y  
C y c l i s t  f a t a l .  

L e f t  s i d e  impact.  1  y r .  i n  CR i n  
l e f t  r e a r ,  fo rward  f a c i n g .  No i n -  
j u r y .  D r i v e r  m inor  i n j u r y .  

Ro l lover .  1 y r .  i n  CR i n  r i g h t  
rea r ,  3 y r .  i n  b e l t ,  l e f t  r e a r .  
No i n j u r y .  

Yinor f r o n t  l e f t  impact.  8 mo. 
i n  Century, f a c i n g  lilr.ward, r i g h t  
rear .  B i t  l ong~re .  

I n - d e p t h  
I n v e s t i g a t i o n  

no - l a c k  
i n f o .  

no - r o l l o v e r  

no - r o l l o v e r  

no - r o  l l o v e r  

no - r o l l o v e r  

no - minor  

no - t ime l a g  

no - r o l l o v e r  

C.R. 
Obta ined  

o r  
Inspec ted  









Log I L o c a t i o n  

Onta r io  

O n t a r i o  

Onta r io  

Onta r io  

Onta r io  

O n t a r i o  

O n t a r i o  

O n t a r i o  

O n t a r i o  

Acc iden t  
Date 

- - - - -- 

11/9/79 

11/10/79 

11/11/79 

11/12/79 

11/12/79 

11/12/79 

11/14/79 

11/14/79 

11/13/79 

N o t i f i c a t l o n  
Date 

N o t i f i c a t l o n  
Agent 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

Telephone f o l l o w - u p /  
Repor ts  r e c e i v e d  

- 

P o l i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  

P o l i c e  r e p o r t .  

Pol i c e  r e p o r t .  

P o l i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Case Notes 

F r o n t  l e f t  impact.  1 y r .  i r ,  CR 
i n  r i g h t  r e a r .  No in . ju r ies .  

R i g h t  s i d e  impact.  3  y r .  i n  CR 
i n  c e n t e r  f r o n t .  No i n j u r i e s .  

Rear-end impact.  6 ma. i n  CR 
i n  r e a r  l e f t .  No i n j u r i e s .  

t l i n o r  f r o n t  l e f t  impact.  5 1  /2 
ma. i n  CR i n  r e a r  c e n t e r .  

Rear-end is lpact .  2 y r .  i n  CR i n  
r e a r  r i g h t .  4 y r .  i n  l a p  b e l t  
i n  r e a r  l e f t .  

S ide  impact  t o  r i g h t  r e a r .  16 ma 
i n  CR i n  cen te r  f r o n t .  6 y r .  i n  
l a p  b e l t  i n  r i g h t  f r o n t .  

F r o n t  impact.  2 1 /2 y  r. i n  CR i n  
r e a r  l e f t .  1  y r .  i n  CR i n  r e a r  
cen te r .  No i n j u r i e s .  

L e f t  s i d e  i l ~ ~ p a c l .  2 y r .  i n  CR i n  
i n  r e a r  r i g l ~ t .  tlo i n j u r i e s  

F r o n t  l e f t  i l n p d ~ t .  5 y r .  i n  CR 
i n  r e a r  c e n t e r .  No i n j u r i e s .  

I n - d e p t h  
I nves t l g a t i o n  

no - mi nor  

no - rear-end 

no - m i n o r  

r e a r  - end 

no - minor  

no - mi  nor  

no - 111inor 

no - m inor  

C.R. 
Obta ined  

o r  
Inspec ted  

- - - - -- - - 

no 

110 

no 

no 

no 

no 

no 

no. 

no 





Log I 

2- 140 

2-141 

2-142 

2-143 

2-144 

2-145 

2-146 

2-147 

2- 148 

Locat  i o n  

O n t a r i o  

O n t a r i o  

O n t a r i o  

Onta r io  

Onta r io  

O n t a r i o  

O n t a r i o  

O n t a r i o  

Onta r io  

A c c i d e n t  
Date 

N o t l f i c a t l o n  
Date 

Te lep t~one  fo l low-up /  
Repor ts  r e c e f v e d  -- 

Pol i c e  r e p o r t .  

Pol i ce1  r e p o r t .  

P o l i c e  r e p o r t .  

Pol  i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol  i c e  r e p o r t .  

Pol  i c e  r e p o r t .  

Case Notes 

L e f t  f r o n t  c o r n e r  i n ~ p a c t .  8 mo. 
i n  CR f r o n t  r i g h t .  No i n j u r i e s .  

S ide impact t o  r i g h t  f r o n t .  3 y r  
i n  CR i n  r e a r  r i g h t .  Minor  i n -  
j u r i e s  t o  d r i v e r  . 

Rear-end iaipact.  1  y r .  i n  CR i n  
c e n t e r  f r o n t .  Minor  i n j u r i e s  t o  
d r i v e r .  

R o l l o v e r .  2 y r .  i n  CR i n  r e a r  
r i g h t .  5 y r .  i n  l a p  b e l t  i n  r e a r  
l e f t .  Minor  i n j u r i e s  t o  a l l .  

L e f t  r e a r  co rner  impdct .  5 y r .  
u n r e s t r a i n e d  i n  f r o n t  r i g h t .  

Rear-ended. 2  y r .  i n  CR i n  l e f t  
r e a r .  No i n j u r i e s .  

F r o n t  l e f t  co rner  impact .  ! y r  
i n  CR i n  center- f r o n t .  Ho I n -  
j u r i e s .  

F r o n t  l e f t  i ispact .  1 y r .  i n  CR 
i n  f r o n t  r i g h t .  I lo i n j u r i e s .  

F r o n t  l e f t  impact .  2 y r .  i n  CR 
i n  r e a r  l e f t .  4  y r .  i n  l a p  b e l t  
i n  r e a r  cen te r .  No i n j u r i e s .  

I n - d e p t h  
I n v e s t i g a t i o n  

no - minor  

no - minor  

no - r o l l o v e r  

no - minor  

no - minor  

C.R. 
Obta l n e d  

o r  
lnspec  t e d  

- .- -- - - 



Locat  i o n  

Onta r io  

Onta r io  

Onta r io  

Onta r io  

Onta r io  

O n t a r i o  

O n t a r i o  

Onta r io  

Acc iden t  
Date 

N o t i f i c a t i o n  
Date Case Notes 

- - - - - -- - -- - - - - . 

F r o n t  impact w i t h  deer. 1 y r .  i n  
CR i n  r e a r  c e n t e r .  Deer k i l l e d .  

L e f t  f r o n t  impact.  3 yr. i n  CR 
i n  r e a r  r i g h t .  7 y r .  i n  CR i n  
i n  f r o n t  r i g h t .  No i n j u r i e s .  

R i g h t  f r o n t  is lpact.  1  . y r .  i n  CR 
i n  r e a r  center.. No i n j u r i e s .  

Rear l e f t  co rner  Impact.  3 y r .  
i n  CR i n  r e a r  cen te r .  No i n j u r i e  

F ron t  r i g h t  co rner  inipact.  8 nro. 
i n  CR i n  r e a r  c e n t e r .  No i n j u r f e  

S ide  impact t o  r i g h t  r e a r .  1 y r .  
i n  CR i n  r e a r  c e n t e r .  No i n j u r i e  

L e f t  s i d e  impact.  1 y r .  i n  CR i n  
r e a r  r i g h t .  Ho i n j u r i e s .  

R i g h t  r e a r  co rner  impact .  1  y r .  
i n  CR i n  c e n t e r  f r o n t .  No i n -  
j u r i e s .  I 
L e f t  f r o n t  s i d e  i1:lpact. 6 nlo. i n  
CR, p e l v i c  b e l t  o n l y ,  i n  r e a r  
r i g h t .  No i n j u r i e s .  

C.R. 
Obta ined 

o r  
I ns pec: t ed 



Log I 

2-158 

2-159 

2-160 

2-161 

cn 
d 

2-162 

2- 163 

2- 164 

2- 165 

2-166 

Loca t  i o n  

I n t a r i o  

I n t a r i o  

I n t a r i o  

I n t a r l o  

t n t a r i o  

l n t a r i o  

l n t a r i o  

l n t a r i o  

n t a r i o  

Acc iden t  
Date 

N o t l f i c a t i o n  
Date 

No t1  f l c a t i o n  
Agent 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

OMTC 

Telephone f o l  l ow-~rp /  
Repor ts  r e c e i v e d  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  
Mother in te rv iewed.  

P o l i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t  

Pol i c e  r e p o r t .  

Pol i c e  r e p o r t .  
b t h e r  in te rv iewed.  

9 0 1  i c e  r e p o r t  

Case Notes 

S ide  impact t o  r i g h t  and l e f t  
f r o n t .  1  y r .  i n  CR i n  r e a r  cen- 
t e r .  No i n j u r i e s .  

S ide  impact t o  l e f t  f r o n t .  1  y r .  
i n  CR i n  r e a r  r i g h t .  Minor  i n -  
j u r i e s .  

F ron t  l e f t  impact.  20 nlo. i n  CR 
i n  r e a r  c e n t e r .  No i n j u r i e s .  

Impact t o  r e a r  r i g h t .  1  y r .  i n  
CR i n  f r o n t  l e f t .  No i n j u r i e s .  

Impact t o  r i g h t  s i d e .  3 y r .  . i n  
CR i n  r e a r  r i g h t .  No i n j u r i e s .  

Rear impact t o  l e f t  s i d e .  2  y r  
i n  CR i n  r e a r  r i g h t .  2 y r .  i n  
l a p  b e l t  i n  r e a r  l e f t .  No i n -  
j u r i e s .  

F ron t  impact.  5 mo. i n  CR i n  rear  
c e n t e r .  3 y r .  u n r e s t r a i n e d  i n  
f r o n t  r i g h t .  No i n j u r i e s .  

Minor f r o n t  inipact. 1  y r .  i n  CR 
i n  f r o n t  r i g h t .  Minor  i n j u r i e s .  

r r o n t  l e f t  i s ~ p a c t .  ! y r .  i n  CR i n  
r e a r  c e n t e r .  4 y r .  i n  l a p  b e l t  
i n  r e a r  r i g h t .  No i n j ~ ~ r i e s .  

I n - d e p t h  
I n v e s t i g a t i o n  

no - minor  

no - ii~i nor  

no - minor  

no - rear-en1 

no - minor  

no - minor  

no - minor  

no - m inor  

no - ininor 

C.R. 
Obta ined  

o r  
lnspec ted  





Ontar io  

O n t a r i o  

Onta r io  

Onta r io  

Onta r io  

Onta r io  

Onta r io  

Onta r io  

Acc iden t  
Date 

N o t i f l c a t i o n  
Date 

Telephone fo l low-up /  
Repor ts  r e c e i v e d  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  

P o l i c e  r e p o r t .  
Grandmother i n t e r -  
viewed. 

P o l i c e  r e p o r t .  

Case Notes 
~- - -~ - -.A- 

Minor  l e f t  r e a r  s i d e  impact. 2 y r  
i n  CR i n  r i g h t  r e a r .  No i n j u r i e s .  

L e f t  f r o n t  and s i d e  impact w i t h  
p o l e .  2 y r .  i n  CR i n  l e f t  r e a r .  
No i n j u r i e s .  

Minor  l e f t  s i d e  i ~ s p a c t .  1 y r .  i n  
CR I n  r i g h t  r e a r .  ISo i n j u r i e s .  

L e f t  f r o n t  impact w i t h  p o l e .  3 y r  
i n  CR i n  l e f t  r e a r .  No i n j u r i e s .  

L e f t  f r o n t  impact.  5 mo. i n  CR i n  
c e n t e r  r e a r .  No i n j u r i e s .  

F ron t  impact.  3 y r .  i n  CR i n  
r i g h t  f r o n t .  6 nlo. i n  CR i n  r i g h t  
r e a r .  No i n j u r i e s .  

L e f t  s i d e  impact.  2 nlo . on  
mother 's  l a p  i n  r i g h t  f r o n t .  Minor  
b r u i s e s .  

Veh ic le  R 1 rear-ended by r i g h t  
s i d e  o f  v e h i c l e  # 2 .  I n  v e h i c l e  
I 1: 2 y r .  f n  CR i n  l e f t  r e a r ;  2 
y r .  i n  CR i n  r i g h t  rea r .  I n  ve-  
h i c l e  # 2: 2 y r .  i n  CR i n  r i g h t  
f r o n t .  No i n j u r i e s .  

I n - d e p t h  
I n v e s t i g a t i o n  

no - ininor 

no - minor  

no - minor  

no - minor  

no - minor  

no - ininor 

no - non use 

no - minor  

C.R. 
n b t a  i n e d  

o r  
I ns pec t ed 

. . - - - . - - 

no 

no 

no 

no 

no 

no 

no 

no 








