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ABSTRACT 

This repor t  i s  based upon an in-depth study (IMPACT 7) o f  73 children 

who occupied cars in  231 crashes on New South Wales roads. The crashes 

were reported to involve chi ldren who were transported from the scene by 
ambulance. The study focused on restrained chi ldren under e ight  years of 

age. This was in view o f  l eg is la t i on  which provided legal impetus from 
March, 1977 i n  New South Wales f o r  chi ldren to  wear adu l t  be l ts  or  child 
res t ra i n t s  o f  a type approved by the Standards Association o f  Australia 
i f  ava i lab le  when t r a v e l l i n g  in passenger vehicles. 

Children in  approved ch i ld  res t ra in ts  were afforded very good crash 
protect ion in  often severe crashes when t h e i r  res t ra in t s  were installed 
co r rec t l y  and not loaded d i r e c t l y  by other parts o f  t h e i r  vehicles. One 
c h i l d  died when her ch i ld  seat was broken from behind by boot luggage and 
the dis located car rear seat back. Three point  emergency locking retractor 
and lap/sash seat be l ts  also provided very good protect ion.  One fatality 
however was reached by deep side vehicle in t rus ion ,  and another occurred 
when the loose sash strap o f  a lap/sash b e l t  lay  across the face o f  a 
c h i l d .  Lap be l t s  were ine f fec t i ve  f o r  two f a t a l i t i e s  because o f  a lack 
o f  control  o f  excursion and p o s s i b i l i t y  o f  e jec t ion .  There was little 
doubt t ha t  the f i v e  chi ldren would have died i f  unrestrained. 
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PREFACE 

The fo l lowing abbreviated key to ch i l d  r e s t r a i n t  types, based on 
Austra l ian Standard 1754-1975 (Amended 1979) should be o f  assistance: 

Type A: Age range b i r t h  upwards (usual ly  l im i ted  to  6 months). 
Includes in fan t  car r ie rs  and restrained bassinets. 

Type B: For toddlers (usual ly 6 months to 4 years).  Refers 
only to forward-facing chairs wi th f u l l  harnesses. 

Type C: Pr imar i ly  f o r  older chi ldren (say 3 years to  8 years). 
Refers only to ful l-harnesses to  be used on original 
car seats or booster devices (Type G). 

Type D: For toddlers. Forward-facing enclosures, guards and 
b a r r i e r  type devices. 

Type E: For toddlers. Rear-facing enclosures, guards and 
b a r r i e r  type devices. 

Type F: For toddlers.  Rear-facing chairs wi th harnesses 
and head-restraints. 

Type G: Pr imar i ly  f o r  older chi ldren.  Anchored booster 
cushions and self-anchored chaises, f o r  use with 
lap/sash bel ts  provided f o r  adul ts .  Can also be 
used wi th Type C harnesses. 
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1. SUMMARY 

(1) A study was made o f  223 crashes i n  New South Wales reported in  the 

period 14th November, 1977 to 31st May, 1978 as having involved a 
c h i l d  under the age o f  e ight  years transported from the scene by 

ambulance. A fu r the r  f i v e  chi ldren were i d e n t i f i e d  through checks 

o f  Police f a t a l  inc ident  messages and three more were reported 

in fo rma l l y .  Thus about 231 crashes were studied in  all. 

(2) A subset o f  these crashes was studied in-depth, the subset consisting 

o f  the 35 crashes in  which a t  leas t  one o f  the under e igh t  children 

was wearing an adu l t ' s  seat be l t  o r  a ch i l d  r e s t r a i n t  approved by the 
Standards Association o f  Australia. 

(3) Only 46 ch i ld ren under e ight  years o ld were considered to  have been 
wearing one o f  these protect ive devices in  the 231 crashes. Four others 

wore unapproved ch i ld  res t ra in ts  and a r t i c l e s  complying with the British 
Standard, and seven chi ldren in the e ight  t o  ten year age group wore 
adu l t s '  be l t s .  They were in  the selected 35 (15%) o f  231 crashes. 

(4) This compared wi th 35 per cent under e igh t  years o ld found restrained 
i n  an observation survey in  Sydney in  November/December, 1977. 

(5) Analysis o f  crash s t a t i s t i c s  in c i t y  and rura l  areas o f  NSW indicated 
t h a t  Sydney dr ivers  have had about the same crash rate as country drivers, 
but t h e i r  crashes resulted in  only h a l f  the number o f  serious casualties 
( k i l l e d  or  hospi ta l ised) among chi ldren aged less than 15 years. This 
suggested a lower usage o f  ch i ld  res t ra in t s  by country drivers. 

(6) Crash protect ion f o r  19 o f  the 20 c h i l d  seat users was very good. The 
only f a t a l i t y  resulted when a ch i l d  seat was broken by rear boot luggage 
and the c h i l d ' s  head contacted the back o f  the d r i v e r ' s  seat. The 
f a t a l  i n j u r i e s  no doubt would have been avoided (as f o r  the restrained 
s i s t e r  adjacent) had the luggage been contained in  the boot. The crash 
would have been unsurvivable f o r  the unrestrained. 
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(7) Five chi ldren wore three point  emergency lock ing- re t rac t ing  and 24 

wore adjustable lap-sash be l t s ,  and e igh t  wore lap bel ts  in 

f requent ly severe crashes which were otherwise unsurvivable. One 

lap/sash belted f a t a l i t y  though died as a r e s u l t  o f  mu l t ip le  injuries 

from contact wi th a deeply intruded side door against which no 
pract icable countermeasure i s  l i k e l y  to  be e f f e c t i v e .  The other lap/ 

sash belted f a t a l i t y  died from a f racture o f  the upper cerv ical  spine 

because her head contacted a very poorly draped sash strap w h i l s t  she 

was asleep. She probably would have survived had the b e l t  been worn 

more snugly. One rear lap be l t  wearer was i n e f f e c t i v e l y  restrained and 

died a f t e r  being ejected from his vehicle ( the f i v e  other  restrained 

ch i ld  occupants survived).  A g i r l  seated on cushions and possibly wear- 
ing a rear lap b e l t  died from head and neck i n j u r i e s .  The source o f  her 

i n j u r i e s  was uncertain but may have been from contact wi th the front 

seats. The impact was severe and un l ike ly  to  be survived i f  unrestrained. 

(8) Four lap/sash wearers were raised above t h e i r  seats by blankets and 

other improvised booster supports. None o f  these chi ldren was seriously 

in jured.  The lap belted ch i ld  on cushions was f a t a l l y  in jured though 
the ro le  o f  the cushions was unknown. 

(9) Four chi ldren occupied bassinettes, three o f  which were unsecured. A 
baby in an unsecured bassinette died from head contact w i th  an intruding 
side door. Another baby was ejected from her unsecured bassinette but 

was unharmed. A baby i n  an unsecured bassinette and a baby in  a 
secured bassinette were not ejected, and unharmed. 

2. CONCLUSIONS 
(1) Children occupying approved ch i l d  seats appeared to have been well 

protected from i n j u r y  even i n  severe crashes. The level o f  protection 

was reduced when res t ra in ts  were incor rec t l y  i n s t a l l e d  i n  vehicles 
and chi ldren incor rec t l y  ins ta l led  i n  restraints. 

(2) Loading on the rear o f  ch i ld  seats by unsecured rear seats o r  boot 
luggage induced collapse o f  the ch i l d  seats o r  the anchor straps. 

(3) Children i n  adul t  be l ts  with lap and sash conf igurat ions appeared to 
have been well protected even in severe crashes though a sash strap 
poorly placed or loosely adjusted near the head may cause injury. 

(4) Indicat ions were tha t  chi ldren possibly have been adequately restrained 
less frequent ly i n  country areas. 
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3. INTRODUCTION. 

The study reported here follows an e a r l i e r  in-depth study o f  children 
in crashes (Vazey,1977). The study by Vazey dea l t  with chi ldren "who were 
ostens ib ly  restra ined in  preparation f o r  crashes, and who ac tua l l y  exper- 
ienced c o l l i s i o n s  o f  the passenger cars in  which they were travelling". 
Children i n  c h i l d  res t ra in ts  approved by the Standards Association of 
Aus t ra l ia  (SAA) in adul t  bel ts  as normally f i t t e d  to Austral ian cars, and 
i n  unapproved res t ra in ts  and bassinettes had been included. Much o f  the 
repor t ing format used by Vazey has been used in  t h i s  report. 

In the present study i t  was hoped to f u r the r  i d e n t i f y  short-comings 
p r i n c i p a l l y  i n  SAA approved ch i l d  res t ra in t s  and adu l t  seat be l ts  of 
Austral ian cars by in-depth invest igat ions o f  crashes. I t  was anticipated 
t ha t  short-comings would re la te  to crash protect ion and normal (non-crash) 

use. 

I t  was expected that  crash experience would be gained o f  a r t i c l e s  with 

type approval to the r e l a t i v e l y  new Austral ian Standard AS1754-1975, Child 
Restraints f o r  Passenger Cars and Derivat ives, which was a rev is ion of 
Austra l ian Standard ASE46-1970, Child-Restraining Devices f o r  Passenger Cars. 

Furthermore, the int roduct ion o f  Regulation 110G o f  the Motor Traffic 
Act (Motor T r a f f i c  Act 1909 and Regulations) was intended to  provide legal 
impetus in  New South Wales to the wearing o f  approved c h i l d  res t ra in ts  and 
adu l t  be l ts  from 1 March, 1977, by chi ldren undereightyears.  Consequentlya 

new study o f  restra ined chi ldren in crashes was considered necessary. 

This study, known as IMPACT 7, deal t  wi th selected crashes which 
occurred between 14th November, 1977, and 31st May, 1978, inclusive. 
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4 . METHOD 
4.1 APPROACH 

Generally, a crash in  th is  report refers to impact o f  a motor vehicle 

using publ ic roads o f  New South Wales. A restrained c h i l d  in  t h i s  study 

was intended to be a person under e igh t  years secured a t  the time o f  a 
crash in  a c h i l d  res t ra in ing  device o f  a type approved by the Standards 

Association o f  Aus t ra l ia ,  or  in an adul t  seat b e l t  (emergency locking 

re t rac to r ,  adjustable lap/sash or lap b e l t ) ,  o r  in  combinations o f  the 

above. The chi ldren o f  t h i s  study were reported to have been conveyed 

to hospital o r  pr ivate medical pract ice as a r e s u l t  o f  the crash though 

some were apparently uninjured. 

With the co-operation o f  the New South Wales Health Commission all 

ambulance stat ions in  New South Wales were requested to advise the Central 

D i s t r i c t  Ambulance headquarters in  Sydney whenever they transported a child 

to hospital from a motor vehicle crash. These notices were relayed by 

radio and telephone from stat ions w i th in  the Sydney metropoli tan area and 

by te lex  message from country s ta t ions.  To supplement information provided 

by ambulance services and to ensure as few incidents as possible escaped 

a t ten t ion  the pol ice fa ta l  inc ident  message forms (P242's) were included 

as part  o f  the n o t i f i c a t i o n  system. Each morning the Uni t  received copies 

o f  the P242's. These forms are required to be completed w i th in  two hours of 

t r a f f i c  crashes involv ing a f a t a l i t y .  The P242's were vetted each morning 

to check f o r  crashes involv ing chi ldren nominated as the f a t a l i t y  or  vehicle 

occupant. 

No t i f i ca t ions  were logged, on rece ip t ,  then passed to the Unit's Police 
Liaison O f f i ce r .  He then contacted the pol ice who attended the crash to 
obtain par t i cu la rs  o f  the part ies and vehicles involved, together wi th  their 
opinion on r e s t r a i n t  usage. The ca l l s  provided the opportuni ty to introduce 
the Un i t ' s  f i e l d  team to the pol ice o f f i ce rs  concerned and to obtain their 
clearance to proceed wi th the invest igat ion when r e s t r a i n t  usage was suspected. 
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At times the attending police were not able to provide information 

wi th confidence regarding ch i l d  r e s t r a i n t  usage. In these circumstances 
the f i e l d  s t a f f  i n i t i a t e d  t h e i r  own enquir ies through the ambulance and 

hospital  personnel and the pr inc ipals  involved. The Police Liaison 

O f f i ce r  also fol lowed up each o f  the f a t a l  notices i d e n t i f i e d  as a possible 

case. Thus f i e l d  s t a f f  only undertook in-depth invest igat ions when there 

was the strong p o s s i b i l i t y  o f  the chi ldren in  question having 
been rest ra ined in  an approved manner. Consequently i t  was possible that 

some crashes re levant  to  the study were overlooked, but every endeavour 

was made to minimise such p o s s i b i l i t i e s  by thorough o f f i c e  enquiries. 

Generally teams o f  behavioural sc ien t i s t s  and engineers investigated 

crashes through interviews and vehic le,  safety equipment and s i t e  inspections. 

Interviews often encompassed the ch i ld ren,  parents, vehicle operators, 
witnesses, pol ice and rescue services. Photographs, pocket tape recorders, 

f i e l d  notes and cer ta in pol ice and ambulance forms were used to c o l l e c t  or 
store informat ion.  The procedures used to gather information were similar 

to  those o f  previous in-depth studies (Vazey, 1977 and Herbert and Corben, 
1977) w i th  the emphasis on interv iewing,  inspections o f  vehicles and safety 

equipment, and i n j u r y  data collection. 

4.2 SAMPLE 

Any c h i l d  under eight  years, thought to have been wearing an approved 
ch i l d  r e s t r a i n t  or  adu l t ' s  seat b e l t ,  and transported by New South Wales 
Ambulance from a road crash was included in  the study. 

This sample allowed the study o f  223 crashes no t i f i ed  by ambulance 
services. A f u r t h e r  f i v e  were i den t i f i ed  by checking pol ice f a t a l  incidence 

messages, and three were no t i f i ed  in formal ly  making 231 in  a l l  during the 
period. 
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5. RESULTS 

5.1 CRASH ANALYSIS 

Of 223 notices scrut in ised and eight  other n o t i f i c a t i o n s  35 incidents 

became accepted as relevant in-depth crash studies f o r  t h i s  repor t .  Six 

crashes occurred i n  b u i l t  up areas around Sydney, nine in  country built 

up areas and 20 on highways and non-urban roads. Eleven crashes occurred 

on weekends and 24 on weekdays (21 o f  the 24 weekday crashes occurred 

between 6.00am and 6.00pm). Seventy three chi ldren occupied vehicles 

containing case subjects. F i f t y  seven chi ldren wore adu l t s '  be l ts  or 
ch i l d  res t ra in t s .  Table (Al )  o f  Appendix A de ta i l s  the age and types 

o f  res t ra in ts  used by the chi ldren.  Forty s i x  o f  66 ch i ld ren under eight 

years wore adults' bel ts  o r  c h i l d  res t ra in ts  with SAA type approval (53 in 
t o t a l ) .  Even in these vehic les,  occupied by restrained ch i ld ren ,  there 

were s t i l l  12 who were completely unrestrained. 

Tables o f  resul ts  are provided in  Appendix A. Detai ls  o f  injuries 

to  the ch i l d  seat users are provided in  Appendices B and C w h i l s t  Appendix 

B also provides de ta i l s  o f  crashes f o r  a l l  restrained ch i ldren who 
received moderate i n j u r y  o r  worse, or  where vehicle damage was rated more 
than 4. (See Section 5.3) 

5.2 CHILD CASUALTIES IN COUNTRY AREAS 

I t  was disconcert ing t ha t  in only 35 out o f  231 crashes could it 
reasonably be considered tha t  any ch i l d  was wearing some form o f  approved 
r e s t r a i n t  ( inc luding adu l t s '  seat belt).The 15 per cent wearing ra te  was 
p a r t i c u l a r l y  surpr is ing because a survey by Crof t  (1977) i n  Sydney had shown 
35 per cent o f  chi ldren to  be restrained in daytime urban traffic. 

In t h e i r  paper presented to  the Road Safety I n i t i a t i v e s  1980 
Commemorative Conference, Melbourne, Herbert and Freedman (1980) dea l t  with 
the issue o f  ch i l d  r e s t r a i n t  p u b l i c i t y  campaigns and t h e i r  e f fec ts  i n  city 
and country areas o f  NSW. They studied ch i l d  passenger casua l t ies ,  by 
address o f  d r i ve r .  In order to have large numbers f o r  analysis and to make 

use o f  avai lable population data, the study was o f  d r ivers  having casualties 
aged under 15 years. (The l a t e s t  population data are f o r  the year 1976). 
(Lukin 1980). 



Analysis o f  the data provided in  Table (A2) showed tha t  the numbers for 

Newcastle and Wollongong were too small f o r  conclusions to  be drawn. It 

was c lear  however tha t  Sydney dr ivers had s i g n i f i c a n t l y  fewer c h i l d  serious 

casualty crashes than dr ivers l i v i n g  in  rura l  N.S.W., but did not have fewer 

t o t a l  casualty crashes ( that  i s ,  including minor casualties). 

In other words, Sydney dr ivers had about the same crash rate as 
country d r i ve r s ,  but t h e i r  crashes resulted in  only h a l f  the number of 

serious casual t ies ( k i l l e d  or  hospital ised) among chi ldren aged less than 

15 years. This suggested a lower usage o f  c h i l d  res t ra in ts  by country 
drivers. 

This was thought also to possibly explain why the dramatic increase in 

c h i l d  r e s t r a i n t  usage in  Sydney has not been matched by an equal ly dramatic 

drop in c h i l d  casualt ies across N.S.W. as a whole. 

5.3 STUDY VEHICLES 

Exter io r  damage to the study vehicles was described as f o r  Vazey and 
Holt (1976). The d i rect ions o f  major c o l l i s i o n  forces which led t o  maximum 

damage ra t i ng  i n  each crash were d is t r ibu ted  as shown in  Table (A3). Damage 

to  the ex te r io rs  o f  case vehicles was rated again as described by Vazey and 
Holt (1976). The rat ings are on a nine point  scale and the d i s t r i b u t i o n  of 
the ra t ings i s  shown in Figure 1. Nearly 50% o f  vehicles were assessed as 
having vehic le damage rat ings o f  more than 4, ind icat ing extensive damage 
to many o f  the study vehicles. Major c o l l i s i o n  forces were from above (roll- 
over) in  seven, from the side in 13 and from the f r o n t  in  12 crashes. Crash 
damage resul ted i n  in t rus ion o f  i n t e r i o r  surfaces o f  the occupant compartment 
in  20 study vehic les,  wi th the in t rus ion surfaces estimated to be w i th in  reach 
o f  14 restra ined ch i ld ren.  I n t e r i o r  contact by some restrained chi ldren was 
noted where no vehic le in t rus ion had occurred. 

5.4 CHILD SEATS AND THEIR OCCUPANTS 

5.4.1. Seat and Child Ins ta l la t ions .  There were 20 chi ldren who occupied 
ch i l d  seats and harnesses. These a r t i c l e s  (described in  Austral ian Standard 
ASE46-1970, Chi ld-Restraining Devices f o r  Passenger Cars, and Australian 
Standard AS1754-1975, Child Restraints f o r  Passenger Cars and Derivatives 

as Type B c h i l d  res t ra in t s )  were forwarded facing and comprised 
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a harness wi th chai r .  The approved a r t i c l e s  were intended f o r  a range of 

chi ldren whose mass l i e s  w i th in  9 to 19kg and su i tab le  f o r  most children 

between s i x  months and four  years. Table (A4) o f  Appendix A summarises 

the ch i l d  seats encountered i n  t h i s  study. Two a r t i c l e s  were o f  a type 

approved to AS1754-1975, 14 to  ASE46-1970, two to  BS 3254 ( B r i t i s h  origin) 

and two were recognised as unapproved. The Safe-N-Sound brand was carried 

by 15 a r t i c l e s ,  S tee lc ra f t  by three, and there were the two British 

manufactured ch i l d  seats. The preponderance o f  the Safe-N-Sound products 

re f lec ted frequencies (p < 0.05) observed in the Cro f t  surveys. The 

po lar isat ion to the Safe-N-Sound brand in the crash study was thought to 

r e f l e c t  consumer taste rather than a fundamental safety problem peculiar 

to Safe-N-Sound products. 

Number o f  Study Vehicles 

7 

54% of 
Vehicles 

5 
1 unknown 

0 1 2 3 4 5 6 7 8 9 
Major Vehicle 
Deformation Rating 

Figure (1) : D is t r ibu t ion  o f  Major Vehicle Deformation Ratings. 
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There were 11 instances in which i t  was considered t ha t  the restraints 
had been i n s t a l l e d  in  the vehicle in a manner d i ss im i l a r  to tha t  recommended 
by the manufacturers. Some ins ta l l a t i ons  had been ef fected without use o f  all 
anchor s t raps,  incor rec t  passage o f  adu l t  res t ra in ing  bel ts  about the child 

seats, o r  the use o f  combinations o f  adjacent adu l t  be l ts  which l e f t  the child 

seats leaning loosely. 

Other improvisations incor rec t l y  u t i l i s e d  adu l t  be l ts  or  their 
anchorages when only bel ts  o f  the ch i l d  seat should have been used. This 
general ly resul ted in slackness in the i n s t a l l a t i o n .  Two c h i l d  seats had 
been secured to wooden panel l ing in a camper van. The panel l ing was an 
unsound base and broke away under crash forces. 

Five chi ldren were thought to have been belted i n to  t h e i r  ch i l d  seats 
inappropr ia te ly .  Some parents had used harness lower sash guide slots 
instead o f  upper s lots f o r  chi ldren over 14 kg mass. Others allowed loose 
adjustment i n  the harness and, in the case o f  an unapproved a r t i c l e ,  no 
use o f  harness. 

5.4.2 Chi ld Seat Damage. Nine ch i l d  seats evidenced notable crash damage. 
Eight o f  these a r t i c l e s  were involved in severe crashes. Loads applied by 
the decelerat ing ch i l d  were complicated and aggravated by incor rec t  installation 
(007E, 019D, 036F, 0370( i i )  and addi t ional  loading by parts o f  the vehicle 
(035E, 036D, 0 3 7 0 ( i i ) ) .  Fractures o f  adu l t  sash strap keyways involved 
ch i ldren POO7D and P013F. 

There were serious consequences when other parts o f  the vehicle applied 
addi t ional  crash loads. For example, the upper anchor straps o f  the child 
seat o f  c h i l d  035E broke away from the seat shel l  when the rear seat o f  the 
vehicle was pushed forward by boot luggage. The c h i l d  seats o f  children 
0360 and 036F were deformed and fractured heavi ly in  par t  by the decelerating 

rear f o ld ing  seat o f  t h e i r  s tat ion sedan. For c h i l d  007E incor rec t  installation 
prec ip i ted  tors ional  loads which twisted her Steel c r a f t  C58 res t r a i n t .  The 
c h i l d ' s  upper torso penetrated side glazing as a consequence. The Safe-N-Sound 
Tr isafe  Mk7 o f  c h i l d  019D, i ns ta l l ed  using two adjacent lap/sash bel ts  in the 
back o f  a small car, suffered gross fractures o f  the seat shel l  in that 
conf igura t ion .  The assemblies o f  a number o f  ch i l d  seats (P0070, 007E, 036F) 
probably were loose p r i o r  to the crashes as indicated by loose or  missing nut 
and b o l t  components. 
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5.4.3 Crash Protect ion. The i n j u r y  pattern f o r  the 16 chi ldren who occupied 

Type B c h i l d  seats wi th ASE46-1970 or AS1754-1975 type approval i s  shown in 

Table (A5). Only four o f  the chi ldren received i n j u r i e s  considered severe or 

worse (AAAM, 1976) when evaluated against the Abreviated In ju ry  Scale (A.I.S). 

There was one f a t a l i t y  i n  a Type B a r t i c l e .  Chi ld 035E received 

fa ta l  brain stem i n j u r i e s  when the upper anchor straps broke away from the 

ch i ld  seat (as described previously).  The ch i l d  seat rotated about its 

lower anchor strap and the c h i l d ' s  face impacted the d r i v e r ' s  seat back near 
the head restraint. 

Child 036D survived a fractured skul l  on the r i g h t  s ide, probably 

from impact wi th the adjacent roof  p i l l a r  which had moved s l i g h t l y  over and 

in to  her head space. The loosely i ns ta l l ed  ch i l d  seat promoted head 

excursion. The c h i l d  received mul t ip le  fractures o f  the lower limbs from 

unknown sources. Child 019C received mul t ip le  f ractures and fac ia l  lacerations 

from contact wi th a deeply intruded dash assembly. 

There were f i v e  instances o f  moderate i n j u r y  to the various body 

regions. Child 036D received a fractured skul l  w i t h  no underlying brain 
i n j u r y  from contact w i th  the side roof  p i l l a r .  Chi ld 035E, i n  addit ion to 
her f a ta l  i n j u r i e s ,  received bruis ing o f  the r i g h t  lung and f ractured left 
radius and ulna, also probably from contact wi th the d r i v e r ' s  seat. Child 
036F received a fractured c l a v i c l e ,  f ractures o f  both femurs with abrasions 

to the face, chest and i l i a c  crests.  The occupant space around c h i l d  036F 

was intruded only marginal ly.  The sources o f  the f ractures to both femurs 
and fac ia l  abrasions were not determined. The f ractured r i g h t  clavicle, 

a t  the mid-span o f  the bone, possibly resulted from loading by the right 
harness st rap.  Abrasions to the chest and both i l i a c  crests probably 
resulted from loading by the harness also. 

Minor i n j u r i e s  prevai led amongst the ch i ld ren.  Cuts to the face 
and body from f l y i n g  glass, and harness strap abrasions to the neck,clavicle 
an te r io r  chest and abdomen were noted. 

The four  chi ldren occupying other than SAA approved c h i l d  seats 
received only minor injuries. 
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5.4.4 Rescue from Child Seats. In general t h i s  study did not deal wi th the 
issue o f  rescue from ch i l d  seats or o ther  r e s t r a i n t s ,  as rescuers frequently 

had not been avai lable f o r  interv iew. Nevertheless, there appears to have 

been l i t t l e  d i f f i c u l t y  encountered wi th ex t rac t ing chi ldren from the Type B 
c h i l d  seats o f  t h i s  study. A few deta i l s  follow: 

A f t e r  a car had ro l l ed  onto i t s  side against a tree the fa ther  had 
stated t h a t  rescue o f  his son (P016F) in  th i s  awkward conf igurat ion had 
been easy. I t  was noted t ha t  some rescuers had preferred to unbuckle or 
cut  a d u l t  be l ts  which had secured ch i l d  seats and remove the ch i l d  in the 
r e s t r a i n t  from the vehicle. Child 035E was removed in  her c h i l d  seat which 
apparently was used as a body s p l i n t ;  and s i m i l a r l y  f o r  0370(i). 

5.5 CHILDREN IN ADULT BELTS 

5.5.1 Adul t  Bel ts .  The adul t  bel ts examined in t h i s  study were o f  three types: 

emergency locking re t rac to r  bel ts (ELR's) as f i t t e d  in  the front 
outer seating pos i t ions,  adjustable lap/sash bel ts  (lap/sash) fitted 

to the f r o n t  and rear outer seating pos i t ions,  and adjustable lap only belts 

as f i t t e d  in  the central seating posit ions o f  Austral ian cars. 

The a d u l t  bel ts  worn by chi ldren i n  th i s  study had been f i t t e d  to 
vehicles manufactured in  1969 or  l a t e r ,  and thereby complied wi th Australian 
Design Rules (ADR's) o f  the Austral ian Transport Advisory Council. 
The ADR's f o r  seat be l ts  aimed to provide good and comfortable 
f i t  by con t ro l l i ng  anchorage locat ions and webbing layout.  The intention 

was t h a t  crash protect ion would be improved with frequent wearing and good 
wearing prac t ice .  The seat belts designed under the ADR's were intended 

to be su i tab le  f o r  persons about s i x  years and o lder ,  f o r  a l l  seating 
posi t ions except f o r  t h a t  o f  the d r i ve r .  In the present study 30 o f  the 37 
ch i ldren who wore adu l t  bel ts  were about s i x  years old or  younger. I t  was 
hoped, therefore,  tha t  the performance o f  the seat be l ts  worn by children 
i n  t h i s  study might provide fu r the r  ins igh t  i n to  the e f f i cacy  o f  adul t  seat 
be l ts  f o r  the younger c h i l d  in general. The i n j u r y  pattern f o r  the 37 
ch i ldren who wore adul t  seat bel ts  i s  shown in Table (A6). 

5.5.2 Retractors (ELRs). There were f i v e  chi ldren who wore ELRs. The 
ch i l d ren ,  i n  l e f t  f r o n t  seats, received minor i n j u r i e s  only. 
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Of note were the circumstances o f  c h i l d  030C. She was a four  year 
old g i r l  nursed by her fa ther .  The sash b e l t  passed over the father's 

l e f t  shoulder and under the g i r l ' s  l e f t  shoulder. The lap b e l t  was buckled 

over the g i r l ' s  lap. She received a bruise on the forehead, grazes under 

the l e f t  armpit from the sash webbing, a sore knee and cu t  l e f t  ankle when 

the s ta t ion  sedan ro l l ed  over. 

5.5.3 Lap/sash Bel ts.  There were 24 chi ldren who occupied lap/sash belts. 

Eighteen chi ldren received minor or  no i n j u r i e s .  Minor i n j u r i e s  took the 

form o f  seat b e l t  abrasions, abrasions and lacerat ions from contact with 
vehicle i n t e r i o r s  or  lacerat ions from f l y i n g  glass. 

Two chi ldren received minor or moderate i n j u r i e s .  Child 014F, a 
four  year old boy i n  the rear l e f t  seat o f  a s ta t ion  sedan, suffered a 
fractured c lav i c l e  probably from contact wi th the in t rud ing  side door and 
lacerated and bruised l e f t  f oo t  which was jammed by the in t rud ing door 
against the squab o f  h is own seat. He had been seated with h is r i g h t  foot 
tucked under his bottom and l e f t  foo t  dangling between the door and the 
side o f  his seat squab. The sash straps o f  his and the adjacent girl's 

seat bel ts  had been inadvertent ly jammed under the upper restraining 
locks o f  the rear fo ld ing  seat. 

Child 020D was a s i x  year old g i r l  who probably wore her rear right 
lap/sash b e l t  loosely.  She received abrasions to the cheek and nose and a 
fractured l e f t  leg from unknown sources. The f r o n t  o f  the sedan impacted a 
tree. 

Two other chi ldren received severe i n j u r i e s .  Chi ld 003D was a seven 
year o ld boy in  the r i g h t  rear seat o f  a sedan which was intruded deeply on 
the l e f t  side doors by another sedan. The boy suf fered a contused left 
lung, l e f t  kidney, tense abdomen and fractured pe lv is  probably from contact 
with h is seat b e l t  and the adjacent unrestrained occupants. His unrestrained 
s i s t e r  in  the l e f t  rear seat and a dog in  the middle seat were killed. 
Child 023D, a seven year old boy, received a displaced f rac tu re  o f  the 
r i g h t  c l av i c l e  probably from contact wi th the in t rud ing  side door of 
his sedan which was impacted on the r i g h t  side by another sedan. Two 
chi ldren were f a t a l l y  in jured.  Child 004C, a four  year old girl, 
received a f rac ture  o f  the upper cervical  spine w i th  cord i n j u r y  and seat 
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b e l t  abrasions t o  the l e f t  face and across the lower abdomen and pelvis when 
her sedan impacted a roadside cu lver t .  The l i t t l e  g i r l  had been asleep with 

a loosely adjusted sash strap tucked under the l e f t  side o f  the head. Her 
head l ay  on a p i l l ow  against the l e f t  f r o n t  door. At  impact, contact o f  her 

face w i th  the poorly placed seat b e l t  in  combination with her sleeping 

posture probably caused the cervical fracture. 

Child 032C, a s i x  year old g i r l ,  was retarded and had the proportions 
o f  an i n f a n t .  She had worn the l e f t  f r o n t  lap/sash b e l t  wi th the sash passed 
behind the l e f t  shoulder. Her fa ta l  i n j u r i e s  resulted from contact with the 
deeply intruded l e f t  f r o n t  door o f  the sedan which had been side impacted 
by another sedan. I t  was most probable t ha t  she would have received fatal 
i n j u r i e s  even i f  the b e l t  had been worn correctly. 

5.5.4 Boosted Lap/sash Wearers. There were four  chi ldren who wore lap/sash 
be l ts  and were raised above t h e i r  seats. A l l  received minor i n j u r i es  only. 
Chi ld 035D was a g i r l ,  about f i v e  years, who was restrained on two cushions 

on the rear  r i g h t  seat in a very severe head on c o l l i s i o n .  She received 
b e l t  bruises and a cut  on the r i g h t  neck. Child 038C in the f r o n t  l e f t  seat 

was a g i r l ,  about nine years, restrained w h i l s t  seated on folded blankets. 
She received lacerat ions and shock. Her restrained brother on the rear left 

seat also was placed on folded blankets and received lacerat ions and shock. 
Their  sedan suffered only minor damage when i t  s t ruck an embankment and 
r o l l e d  over. The unrestrained f i v e  year o ld brother i n  the middle rear 
seat died from head i n j u r i e s .  Child 040D in  the rear r i g h t  seat o f  a sedan 

wore the lap pa r t  o f  his lap/sash b e l t  when placed on a p i l l ow .  He received 

minor scalp lacerat ions and bruises when his sedan towing a caravan sideswiped 

another sedan. 

5.5.5 Lap Bel ts .  Eight chi ldren were thought to have worn lap be l t s .  Two 

o f  the ch i ld ren were killed. 

Three ch i ldren occupied a s ta t ion  sedan which r o l l e d  over in to  a 
paddock. A f i v e  year old boy apparently wore his middle rear lap b e l t  but 

was ejected from the vehicle during ro l l ove r .  He sustained a fractured 

upper cerv ica l  spine probably fron contact w i th  the ground. A s i x  year old 

g i r l  and a ten year old boy occupied the optional rear deck bench seat 
and received only minor injuries. 
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f r o n t  seats were killed. 

5.5.6 Rescue from Adult  Belts. There we no ind icat ions tha t  rescue from 

adu l t  be l ts  involved d i f f i c u l t i e s  with the bel ts  themselves. A rescuer 
had preferred to cut  a seat b e l t  to eFfec escue on one occasion. 

5.6 BASSINETTES. 

No bassinette r e s t r a i n t  had 
AS1754-1975 a t  the time o f  th is  study buu 
vehicles occupied by restrained chi ldreh :T 

hroval to ASE46-1970 or 
bassinettes were in the 

his study. 

A s i x  months o ld baby boy occupied an unrestrained bassinette on 
the rear seat o f  a sedan. The ch i l d  ',‘!as adjacent to doofs in t rus ion  from 
side impact by another sedan. The a ,  a r e s u l t  o f  head impact 
with the in t rud ing side door. A t h r  baby g i r l  was well 
secured in her bassinette by a Mid :rette r e s t r a i n t  on the 
back seat o f  a sedan. The baby was a severe f ron ta l  impact. 
A baby in an unrestrained bassinette an seat o f  a s ta t ion  sedan 

was uninjured i n  a minor f ronta l  c r a h  d a Jronths o ld baby girl 
occupied a cane bassinette wedged in rear pos i t ion  along the 
long axis o f  a sedan, pa r t l y  between jre bucket seats. In the 
crash the bassinette tipped forward somersaulted onto the 
f r o n t  seat to face downwards with her crds the f r o n t  o f  the 
vehicle. She was uninjured despizc- 
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7. APPENDIX A : TABLES OF RESULTS, 
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TYPE OF 
RESTRAINT 

AGES (YEARS) 

Less Than 1 1 to 4 
Inclusive 

5 to  7 
Inclusive 

8 to 10 
Inclusive TOTAL 

Type B Child Seat 5 15 0 0 20* 

Emergency Locking 
Retractor Belt 0 1 3 1 5 

Lap/Sash Belt 0 8 11 5 24 

Lap Belt 0 4 3 1 8 

Unrestrained 0 5 7 0 12 

Bassinettes 4 0 0 0 4 

TOTAL 9 33 24 7 73 

(*Includes four not having SAA type approval). 

TABLE ( A l ) :  Types o f  res t ra in ts  and ages o f  ch i ldren occupying 

35 crashed vehicles studied in-depth. 
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DIRECTION OF MAJOR COLLISION FORCE NUMBER OF STUDY VEHICLES 

11 o'clock 3 

Frontal 12 o'clock 4 

1 o'clock 5 

12 

2 o'clock 2 

Right Side 3 o'clock 5 

4 o'clock 0 

8 o'clock 0 

Le f t  Side 9 o'clock 3 

10 o'clock 3 

13 

5 o'clock 1 

Rear 6 o'clock 2 

7 o'clock 0 

3 

Above 13 o'clock 7 

7 

TOTAL 

35 

TABLE (A3): Directions o f  major c o l l i s i o n  forces f o r  35 crashed 

vehicles studied in-depth. 
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RESTRAINT CHILD RESTRAINT 
TYPE-APPROVAL 

INSTALLATION* 
RESTRAINT 

MAJOR CRASH 
DAMAGE Restraint  Chi ld in 

IN Vehicle Restraint 

Safe-N-Sound 
Premier X4 P014B ASE46-1970 X / No 

035E / / Yes 
PO1OF Not approved X X No 

KL P010D ASE46-1970 / X No 
036D " X / Yes 
0370(i) " X / No 
0370(ii) " X / Yes 

Tr isafe Mk7 POO7D " / / Yes 
POO9F X X No 
P013F / / Yes 
P016F X I No 
019C I / Yes 
023F I / No 
012F AS1754-1975 / I No 
019D X / Yes 

Steel craft 
C58 007E ASE46-1970 X / Yes 

036F X / Yes 
C52 020F Not approved / X No 
Others 
Mothercare P015F BS 3254-1960 I / No 
Br i tax  Star Rider 028F X X No 

TOTALS 20 Children ( i9) , (X11)( /15) , (X5)(Yes 9),(No 11) 

* / :  I n s t a l l a t i o n  s im i l a r  to  recommended manner. 
X: I n s t a l l a t i o n  d iss im i la r  to recommended manner, includes incomplete. 

TABLE (A4): The Type B Child Seats encountered in  the 35 crashed vehicles 
studied in-depth. 
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BODY REGION A.I.S. 

0 1 2 3 4 5 6 
Nil Minor Moderate Severe Serious Critical Maximum 

General 2 13* 0 1 0 0 0 
(0370(i)) 

Head and Neck 11 3 1 0 0 1 0 
(035E) 

Thorax 15 0 1 0 0 0 0 

Abdomen 15 0 1 0 0 0 0 

Extremities 12 0 2 1 1 0 0 
(019C) (0360) 

* Includes the scores o f  f i v e  chi ldren with minor i n j u r i e s  to the head 
and neck which were super f ic ia l  and thus categorised as general. 

Note: A fu r the r  four  chi ldren (two in  Type B c h i l d  seats with 
BS 3254 type approval and two in Type B ch i ld  seats with no 
type approval) received minor i n j u r i es  only. 

TABLE (A5): I n ju ry  Pattern f o r  16 chi ldren who occupied Type B c h i l d  seats 
wi th SAA type approval encountered in the 35 crashed vehicles 

studied in-depth. 
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BODY REGION 
A.I.S. 

0 
Nil 

1 
Minor 

2 
Moderate 

3 
Severe 

4 5 
Serious Critical 

6 
Maximum 

General 3 33 1 0 0 0 0 

Head and Neck 30 3 0 0 0 4* 0 

Thorax 33 0 0 3 1* 0 0 

Abdomen 34 1 0 1 0 1* 0 

Extremities 30 0 4 3 0 0 0 

* 1 score involved child 032C. 

TABLE (A6): Injury pattern for 37 children who wore adult seat belts 
in the 35 crashed vehicles studied in-depth. 
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8, APPENDIX B: SUMMARIES OF SERIOUS CRASHES 

Detai ls are provided o f  crashes invo lv ing the 
restrained chi ldren who received moderate i n j u r y  (AIS=2) 

or  worse, or  vehicles receiving damage rated a t  5 

o r  more. 

Included are summaries o f  case studies : 
P007, P009, P013, 002, 003, 004, 014, 019, 020, 021, 
023, 024, 030, 032, 035, 036, and 037. Extent of 
damage o f  14 case vehicles was rated a t  5 o r  more, 
two a t  4 and one was a t  1 on a nine point 

scale. 

Abbreviated In jury  Scores ( A . I . S . ) ,  Overall 
Abbreviated I n j u r y  Scores (0 .A . I .S . )  and Injury 
Severi ty Scores ( I .S .S . )  also are included. 
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DETAILS OF IMPACT 7 CASE NUMBER P007 

Study Vehicle P007 was a 1977 Ford Falcon s ta t ion  sedan. The Falcon 
veered o f f  the r i g h t  side o f  a sweeping l e f t  hand bend, down an 
embankment and ro l led  end f o r  end and sideways coming to res t  in  a 
f i e l d .  Maximum vehicle damage was rated as 8, force d i rec t ion  was 
assessed a t  13 o'clock. 
Chi ld P007C was a boy aged f i ve  years on the f r o n t  l e f t  seat. He 

wore an emergency locking re t rac to r  well reeled out to accommodate his 
p a r t l y  prost rate sleeping posi t ion.  He received an A . I .S .  o f  10000, 
0 .A . I .S .  o f  1 and I .S.S. o f  1 from a cut to  his l e f t  hand. 
Chi ld POO7D was a boy aged three years on the rear r i g h t  seat. He was 
secured i n  a Safe-n-Sound Tr isafe Mk.7 ch i l d  seat wi th AS E46-1970 type 
approval. The ch i ld  seat was retained by an adjustable lap/sash belt 
a l lowing noticeable la tera l  movement o f  the ch i l d  seat. Excessive 
displacement between the seat shel l  and i t s  supporting base was related 
to  loose nuts on the two lower securing bo l t s .  The supporting base 

was cracked on the inboard side o f  the r i g h t  upper sash guide. There 

were no apparent d i f f i c u l t i e s  with rescue. The c h i l d  received an A.I.S. 
o f  10000, 0 .A . I .S .  o f  1 and I .S.S. o f  1 from a minor lacerat ion to the 
forehead. 
Chi ld P007E was a boy aged f i ve  years on the middle rear seat. He 
probably was wearing a lap b e l t  adjusted loosely but was ejected through 

an open window o f  the vehicle during ro l l ove r .  He received an A.I.S. 
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o f  15300, 0 . A . I . S .  o f  5 and I . S . S .  o f  35 and d ied  because o f  a fracture 

o f  the  ce rv i ca l  s p i n e ,  probably rece ived  on c o n t a c t  wi th  t h e  ground. 
Child POO7F was a boy aged e i g h t  yea r s  on the  r e a r  l e f t  s e a t .  He was 
e f f e c t i v e l y  r e s t r a i n e d  by an a d j u s t a b l e  l a p / s a s h  b e l t  and r ece ived  an 
A . I . S .  o f  10000, 0 . A . I . S .  o f  1 and I . S . S .  o f  1 because o f  a 50mm 

l a c e r a t i o n  t o  h i s  r i g h t  foot. 
Child POO7G was a g i r l  aged s i x  yea r s  on the  r i g h t  s i d e  o f  a rear- 
fac ing  s e a t  f i t t e d  as a manufac tu re r ' s  accessory  in  t h e  r e a r  luggage 

bay o f  t h e  s t a t i o n  sedan.  She wore a r e p o r t e d l y  snugly  f i t t i n g  lap 

b e l t  which secured her  in  t h e  c r a s h .  She rece ived  an A . I . S .  o f  10000, 

0 . A . I . S .  o f  1 and I . S . S .  o f  1 from a minor l a c e r a t i o n  t o  t h e  l e f t  lower 

leg 

Child POO7H was a boy aged t e n  y e a r s  on t h e  l e f t  s i d e  o f  t h e  rear-facing 

s e a t  and wore a l ap  b e l t .  He rece ived  an A . I . S .  o f  10000, 0 . A . I . S .  o f  1 

and I . S . S .  o f  1 because o f  l a c e r a t i o n s  t o  the  face  from c o n t a c t  with an 
unsecured sewing machine i n  the  luggage bay. 

Other Occupant: The 28 y e a r  o ld  mother and d r i v e r  d id  n o t  wear the 

emergency locking  r e t r a c t o r  s e a t  b e l t  a v a i l a b l e  because i t  reportedly 

had become s e i z e d  in  t h e  r e t r a c t e d  p o s i t i o n  be fo re  t h e  c r a s h .  The 

r e t r a c t o r  was observed t o  be f u l l y  r e t r a c t e d  and t o  r e s i s t  r e e l  out, 
a f t e r  t he  c r a s h .  The mother rece ived  a f r a c t u r e d  r i g h t  w r i s t  and a 
chipped vertebra. 
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DETAILS OF IMPACT 7 CASE NUMBER P009 

Study Vehicle P009 was a 1972 Holden Torana four  door sedan. At  a four 

way in te rsec t ion  the Torana was impacted on i t s  r i g h t  side doors by a 
Ford Falcon sedan which approached from the r i g h t  o f  the Torana. After 
the f i r s t  impact the Torana rotated and r o l l e d  onto i t s  l e f t  side then 

on to i t s  roof .  Maximum vehicle damage was rated as 5, force direction 

was assessed a t  3 o'clock. 
Chi ld POO9F was a boy aged one year ten months on the rear l e f t  seat. He 

was i n  a Safe-n-Sound Tr isafe Mk.7 ch i l d  seat wi th AS E46-1970 type 
approval. The lower pa i r  o f  sash s lo ts  were used i n  sp i te  o f  the child 
having at ta ined 15kg mass (contrary to recommended use). The device was 
i n s t a l l e d  i nco r rec t l y  having the adjustable lap/sash b e l t  passed around 
the f r o n t  panels o f  the device instead o f  the correct  seat b e l t  passages 
between the seat shel l  and base. The ch i l d  received an A . I .S .  o f  10000, 
0 .A . I .S .  o f  1 and I.S.S. o f  1 because o f  the harness induced shallow abrasion 

across his r i g h t  clavicle. 
Other Occupants: The unrestrained 24 year o ld  mother received minor bruising. 
A s i x  months old baby boy i n  an unrestrained bassinet placed along the rear 
seat adjacent to  the in t ruding car side (wi th head near the r i g h t  door) died 

as a r e s u l t  o f  a f rac ture  o f  the sku l l  wi th underlying brain damage. 
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DETAILS OF IMPACT 7 CASE NUMBER P013 

Study Vehicle P013 was a 1971 BMW 2002 two door sedan. The r i g h t  front 

corner o f  the BMW impacted a Holden sedan which had turned across the 

path o f  the BMW to enter a petrol service s ta t ion .  Maximum vehicle 

damage was rated as 8,  force d i rec t ion  was assessed a t  2 o'clock. 

Child P013F was a boy aged two years four months on the rear l e f t  seat. 

He was e f f e c t i v e l y  restrained by a Safe-n-Sound Tr isa fe  Mk.7 c h i l d  seat 
wi th AS E46-1970 type approval. The ch i l d  seat was secured by an 
adjustable lap/sash b e l t .  A 15mm crack had or ig inated a t  the left 

upper sash keyway with associated scuf f ing.  Scuff ing was noted also on 
the l e f t  side o f  the lap strap channel. There were no apparent difficulties 

with rescue. The boy received an A. I .S .  o f  11000, 0 .A . I .S .  o f  1 and I.S.S. 
o f  2 as a r e s u l t  o f  a loosened l e f t  lower canine and f i r s t  premolar, a 
s p l i t  tongue, lacerated lower l i p ,  and abrasion to the base o f  the right 
neck from the harness. 
Other Occupants: The 36 year o ld stepfather who drove wore his adjustable 
lap/sash b e l t .  He was knocked unconscious and received a broken l e f t  wrist 
and seat b e l t  abrasions to the chest. The 28 year o ld  stepmother on the 
l e f t  f r o n t  seat wore an adjustable lap/sash be l t .  She received a laceration 

to the l e f t  knee and seat b e l t  abrasions to  the chest and neck. A three 
months o ld baby i n  a bassinet e f f ec t i ve l y  secured by a Micklem 701 bassinette 

r e s t r a i n t  was uninjured. 
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DETAILS OF IMPACT 7 CASE NUMBER 002 

Study Vehicle 002 was a 1977 Datsun 240K fou r  door sedan. In heavy rain 
and on approaching a l e f t  hand bend the Datsun crossed to  the incorrect 
side o f  the road and co l l ided wi th the r i g h t  f r o n t  side on an oncoming 
vehic le towing a caravan. Maximum vehicle damage was rated as 7, force 
d i rec t i on  was assessed a t  1 o'clock. 
Chi ld 002D was a boy aged s ix  years eleven months on the rear r i g h t  seat. 
He was e f f e c t i v e l y  restrained by an adjustable lap/sash b e l t  and received 

an A . I .S .  o f  10000, 0 .A. I .S .  o f  1 and I .S.S. o f  1 as a resu l t  o f  a lacer- 
a t ion o f  the l e f t  eyebrow and a bruised l e f t  thumb. 
Child 002F was a g i r l  aged eight years ten months on the rear l e f t  seat. 
She was e f f e c t i v e l y  restrained and received an A . I .S .  o f  10000, 0.A.I.S. 
o f  1 and I .S .S.  o f  1 from a minor abrasion to the r i g h t  f o o t  from her 
sandle buckle. 
Other Occupants: The 33 year old fa ther  who drove wore an emergency 
locking re t r ac to r  b e l t  and received a minor lacerat ion over the l e f t  eye. 
The mother on the l e f t  f r o n t  seat wearing an emergency locking retractor 
b e l t  received minor i n j u r i es  (de ta i l s  unknown). A s i x  months o ld baby girl 
i n  an unrestrained bassinette on the rear seat was uninjured. 
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DETAILS OF IMPACT 7 CASE NUMBER 003 

Study Vehicle 003 was a 1974 Holden Torana four  door sedan. In ra in  the 
Torana rotated sideways on a curve and the l e f t  rear door and side panel 

were impacted by an oncoming V8 Torana sedan. Maximum vehic le damage 

was rated as 5, force d i rec t ion  was assessed a t  9 o'clock. 
Child 003D was a boy aged seven years one month on the rear r i g h t  seat. 
He wore an adjustable lap/sash be l t  and received an A . I .S .  o f  10333, 

0 .A. I .S .  o f  4 and I .S.S.  o f  27 from a contused l e f t  lung and l e f t  kidney, 

a tense abdomen and f ractured pelvis. 
Other Occupants: The 44 year old fa ther  who drove wore an adjustable 
lap/sash b e l t  and received a f racture to the base o f  the sku l l  and a 
bruised l e f t  arm. The 40 year old mother on the l e f t  f r o n t  seat wore 
an adjustable lap /  sash b e l t  and received mul t ip le  lacerat ions which 
required f i v e  days hosp i ta l i sa t ion .  The 12 year o ld  g i r l  on the left 

rear seat adjacent to  the vehicle in t rus ion was unrestrained and died 

as a r e s u l t  o f  in te rc ran ia l  haemorrhage and torn falxtentorum. A dog 

on the middle rear seat died. 
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DETAILS OF IMPACT 7 CASE NUMBER 004 

Study Vehicle 004 was a 1972 Datsun 1200 four  door sedan. The Datsun 
crossed to the incorrect  side o f  the road, continued on to  jump a 
shallow cu l ve r t  and impacted i t s  f a r  bank. Maximum vehicle damage 

was rated a t  6,  force d i rec t ion  was assessed as 1 o'clock. 
Child 004C was a g i r l  aged four  years on the l e f t  f r o n t  seat. Whilst 
asleep the c h i l d  wore an adjustable lap/sash b e l t  w i th  the loose sash 

strap draped under the l e f t  side o f  the head on a p i l l ow  against the 
l e f t  f r o n t  door. She received an A . I .S .  o f  15000, 0 .A . I .S .  o f  5 and 
I .S.S.  o f  26, and died as a resu l t  o f  a f rac ture  o f  the upper cervical 
spine wi th  in jured cord, wi th seat b e l t  abrasions across the l e f t  face, 
lower abdomen and pelvis. 
Other Occupant: The 36 year old mother who drove wore an adjustable 
lap/sash b e l t  and received a fractured r i g h t  leg and arm, facial 
lacerat ions and seat b e l t  abrasions across the chest and l e f t  hip. 



- 36 - 
DETAILS OF IMPACT 7 CASE NUMBER 014 

Study Vehicle 014 was a 1973 Ford Fairmont s ta t ion  sedan. The Fairmont 

veered from a s t r a i g h t  section o f  road where i t s  l e f t  side co l l i ded  with 

a t ree.  Intusion resulted mainly on the l e f t  middle roof  p i l l a r  and 

rear door. Maximum vehicle damage was rated a t  6, force d i rec t i on  was 
assessed as 10 o'clock. 
Child 014D was a g i r l  aged three years on the rear r i g h t  seat. She wore 
a loosely adjusted lap/sash seat be l t .  The sash strap was caught behind 

the fo ld ing-seat  top la tch .  She received an A . I .S .  o f  10000, 0 .A . I .S .  of 
1 and I .S.S. o f  1 as a r e s u l t  o f  lacerations to the face and forearms from 
f l y i n g  glass. 
Child 014F was a boy aged four  years on the rear l e f t  seat adjacent to the 
vehicle in t rus ion .  He wore a loosely adjusted lap/sash b e l t .  His sash 
strap was caught behind the fo ld ing-seat  top la tch .  He received an A.I.S. 
o f  10002, 0 .A. I .S .  o f  2 and I .S.S. o f  5, from a f ractured l e f t  clavicle 
and lacerations and contusions to the l e f t  foo t  which became jammed by the 
in t rud ing door. He was a f r i end  of the girl. 
Other Occupant: The mother o f  the g i r l  drove. She wore an adjustable 
lap/sash b e l t  and was knocked unconscious i n  the crash. 
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DETAILS OF IMPACT 7 CASE NUMBER 019 

Study Vehicle 019 was a 1969 Renault R10 four  door sedan. The Renault 

veered across double yel low l ines a t  a c res t  in  the road and co l l ided with 

the f r o n t  o f  a Ford F100 U t i l i t y .  Maximum vehicle damage was rated a t  9, 

force d i rec t i on  was assessed as 12 o'clock. 
Child 019C was a g i r l  aged two years e igh t  months and occupied the front 
l e f t  seat. She was secured i n  a Safe-n-Sound Tr isa fe  Mk.7 c h i l d  seat with 
AS E46-1970 type approval. The ch i l d  seat was retained by an adjustable 
lap/sash b e l t .  The ch i l d  was e f f e c t i v e l y  restrained despite gross vehicle 
i n t rus ion  o f  her cabin space. The metal leg o f  the c h i l d  seat had been 
deformed on loading i n to  the seat squab, and the shoulder straps and harness 

showed heavy loading. Rescue was achieved by cu t t ing  the lap/sash belt 

f ree  o f  the c h i l d  seat and removing i t  w i th  the occupant from the vehicle. 

The c h i l d  received an A . I .S .  o f  11003, 0 .A . I .S .  o f  3 and I .S.S.  o f  11 from 
mu l t i p le  f a c i a l  lacerat ions,  a f ractured r i g h t  c l a v i c l e ,  f ractured right 
second and t h i r d  metacarpal necks and f ractured l e f t  femur, w i th  abdominal 
and r i g h t  ankle lacerations and abrasions to the l e f t  forearm and right 
shoulder. 
Chi ld 019D was a baby g i r l  aged 11 months and occupied the r i g h t  rear seat. 
She was secured i n  a Safe-n-Sound Tr isa fe  Mk.7 c h i l d  seat wi th  AS 1754- 
1975 type approval. The ch i l d  seat was retained by a combination o f  the 
lap and sash strap carrying the tongue o f  the r i g h t  rear  seat b e l t  and the 
lap s t rap carry ing the buckle o f  the l e f t  rear seat b e l t .  Webbing passage 
was cor rec t  though. The c h i l d  seat received a f rac tu re  a t  the crotch strap 
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s l o t  running to  the edge o f  the moulding, and an extensive fracture 

running from the outboard corner o f  the r i g h t  upper adu l t  b e l t  sash 

guide down the back o f  the moulding to the metal frame a t  the right 

hinge po in t .  Despite the imminent collapse o f  the moulding which 

supported the adu l t  seat b e l t  the ch i l d  received only an A . I .S .  of 

10000, 0 .A. I .S .  o f  1 and I.S.S. o f  1 from abrasions t o  the ch in ,  and 

an te r io r  neck because o f  contact with the sash straps. 

Other Occupant: The 30 year old mother who drove was secured by an 
adjustable lap/sash b e l t  and received f ractures from the second to the 

seventh r i g h t  r ibs  wi th  respiratory embarrassment, a pos te r io r  dis- 

locat ion o f  the r i g h t  h ip ,  fac ia l  and leg lacerat ions.  In t rus ion  was 
not as deep on her side as tha t  o f  her daughter's on the l e f t  front 
seat. 
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DETAILS OF IMPACT 7 CASE NUMBER 020 

Study Vehicle 020 was a 1973 Ford Falcon four  door sedan. The Falcon 
struck a pothole in  the road, veered l e f t  and co l l ided  wi th a tree. 
Maximum vehicle damage was rated as 7, force d i rec t ion  was assessed at 
11 o'clock. 
Child 020C was a g i r l  aged seven years who occupied the f r o n t  l e f t  seat. 
She was e f f e c t i v e l y  restrained by an emergency locking re t rac to r  belt 
and received an A . I .S .  o f  10000, 0 .A . I .S .  o f  1 and I .S.S.  o f  1 from a 
bruised and tender l e f t  knee. 
Child 0200 was a g i r l  aged s ix  years on the rear r i g h t  seat. She was 
restra ined by a loosely adjusted lap/sash b e l t  and received an A. I .S.  of 
11002, 0 .A . I .S .  o f  2 and I .S.S. o f  6 from abrasions to the nose and left 
maxi l la  area and over the cervical spine, abrasions over the l e f t  thigh 
and l e f t  t i b i a  wi th a f rac ture  o f  the l e f t  tibia. 
Other Occupants: The 28 year old mother who drove wore an emergency locking 
r e t r a c t o r  b e l t  and received a bruise over the l e f t  max i l la ,  bruised left 
w r i s t  and hand and a f rac ture  o f  the r i g h t  seventh r i b .  A baby g i r l  aged 
11 months on the rear l e f t  seat was i n  a S tee lc ra f t  C52 Majestic child 
seat o f  an unapproved type secured by an adjustable lap/sash b e l t .  The 
avai lab le harness reportedly was not fastened around the ch i l d  but the 
abdominal b a r r i e r  and crotch strap reportedly restrained the c h i l d  partially. 
She was m i l d l y  concussed. 
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DETAILS OF IMPACT 7 CASE NUMBER 021 

Study Vehicle 021 was a 1977 Ford Cortina s ta t ion  sedan. In heavy rain 
the Cortina veered l e f t  from a freeway and i t s  whole l e f t  side collided 

wi th a guardra i l .  Maximum vehicle damage was rated as 1, force direction 

was assessed a t  10 o'clock. 
Child 021D was a s i x  year old boy wearing an adjustable lap/sash belt 

on the rear r i g h t  seat. He received an A. I .S.  o f  11000, 0 .A . I .S .  o f  1 

and I .S.S. o f  2 from a minor head i n j u r y  resu l t ing  i n  bleeding nostrils 
and swell ing and tenderness over the l e f t  mandible. 
Child 021E was a seven year old boy wearing a lap b e l t  in  the middle 

rear seat. He received an A. I .S.  o f  10003, 0 .A . I .S .  o f  3 and I .S.S.  of 
10 from a lacerat ion to the l e f t  forehead and f ractured l e f t  clavicle. 
Other Occupants: The fa ther  who drove wore an emergency locking retractor 
and was uninjured. The mother in the l e f t  f r o n t  seat wore an emergency 
locking re t rac to r  and received a bruised arm. The grandfather i n  the 

rear l e f t  seat wore an adjustable lap/sash b e l t  and was uninjured. 
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DETAILS OF IMPACT 7 CASE NUMBER 023 

Study Vehicle 023 was a 1974 Holden Torana four  door sedan. The Torana 
proceeded across a main divided road and i t s  r i g h t  side doors were impacted 
by a Datsun 120Y approaching from the Torana's r i g h t .  As a resu l t  the 
Torana r o l l e d  over. Maximum vehicle damage was rated a t  4, force direction 
assessed as 3 o'clock. 
Child 0230 was a seven year old boy who wore an adjustable lap/sash belt 

on the rear  r i g h t  seat adjacent to the vehicle in t rus ion .  He received an 
A . I .S .  o f  00003, 0 .A. I .S .  o f  3 and I .S.S. o f  9 from a displaced fracture 
o f  the r i g h t  clavicle. 
Chi ld 023F was a baby boy aged one year on the rear l e f t  seat. He was 
secured i n  a Safe-n-Sound Tr isafe Mk.7 ch i l d  seat reportedly with AS E46- 
1970 type approval. He was uninjured. Rescue from the c h i l d  seat was 
reported by the mother as easy. 
Other Occupants: The mother who drove wore an adjustable lap/sash belt 

and suf fered a bruised r i g h t  th igh. The 19 year old uncle i n  the front 
l e f t  seat wore an adjustable lap/sash b e l t  and suffered a cut elbow. The five 

year o ld  g i r l  i n  the rear middle seat probably was unrestrained. She was 
knocked unconscious, with haematoma o f  the l e f t  eye and abrasions, fractures 
o f  the f i r s t  to  s ix th r ibs on the r i g h t  side wi th resp i ra tory  embarrassment. 
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DETAILS OF IMPACT 7 CASE NUMBER 024 

St idy Vehicle 024 was a 1976 Holden Gemini four door sedan. The Gemini 

descended a steep winding road, veered r i g h t  and r o l l e d  down the adjacent 

steep embankment coming to res t  in a creek bed. Maximum vehic le damage 

was rated a t  8, force d i rec t ion  was assessed a t  13 o'clock. 

Child 024C was a boy aged 9 years on the f r on t  l e f t  seat. He wore an 

emergency locking re t rac to r  b e l t  and received an A . I .S .  o f  11000, 0.A.I.S. 

o f  1 and I .S.S. o f  2 from a b i l a t e ra l  pe r io rb i ta l  haematoma (blackened eyes) 

and a lacerat ion to the base o f  the r i g h t  thumb. 
Child 024D was a g i r l  aged four  years on the rear r i g h t  seat. She wore a 
loosely adjusted lap/sash b e l t  and received an A . I .S .  o f  10000, 0 .A . I .S .  of 
1 and I .S.S.  o f  1 from a bruised r i g h t  shoulder over the midpoint o f  the 
c l av i c l e  from the seat belt. 
Other Occupants: The 30 year o ld fa ther  who wore the d r i v e r ' s  emergency 
locking re t rac to r  b e l t  was knocked unconscious and received lacerat ions to 
both hands from f l y i n g  glass and a seat b e l t  abrasion to the chest. The 
28 year o ld mother in  the rear l e f t  seat wore a t i g h t l y  adjusted lap/sash 
be l t , rece ived seat b e l t  abrasions to the r i g h t  breast and died from a 
f rac ture  to the base o f  the skill. 
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DETAILS OF IMPACT 7 CASE NUMBER 030 

Study Vehicle 030 was a 1974 Ford Falcon four  door sedan. The Falcon 
veered across the incorrect  side o f  the road, r o l l e d  heavi ly and the rear 
roof  area co l l i ded  with a wooden l i g h t  pole. Maximum vehicle damage was 
rated as 6, force d i rec t ion  assessed as 13 o'clock. 
Chi ld 030C was a g i r l  aged four years nursed by her fa ther  on the front 
l e f t  seat. The 95kg fa ther  and 26kg daughter shared the available 

emergency locking re t rac to r  with the sash strap passed over the left 

shoulder o f  the fa ther  and under the l e f t  arm o f  the daughter with both 
encompassed by the lap strap. The daughter received an A . I .S .  o f  10000, 
0 .A . I .S .  o f  1 and I .S.S. o f  1 as a r e s u l t  o f  a tender area over the left 
a x i l l a  (armpit)  from the seat b e l t ,  a painful  l e f t  knee, small laceration 

to the l e f t  ankle, and a bruise t o  the central forehead. 
Other Occupants: The 45 year old d r i v e r  wore his emergency locking 

r e t r a c t o r  b e l t  and suffered concussion. The 29 year o ld fa ther  was 
knocked unconscious and suffered f ractures o f  the 8th and 10th ribs. 
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DETAILS OF IMPACT 7 CASE NUMBER 032 

Study Vehicle 032 was a 1973 Mazda 1300 two door sedan. A f t e r  negotiating 

a r i g h t  hand bend the Mazda veered across oncoming t r a f f i c  when the left 
side door and rear panel were impacted by a Holden sedan towing a trailer. 
Maximum vehicle damage was rated a t  5, force d i rec t i on  was assessed as 
10 o'clock. 
Child 032C was a retarded g i r l  aged s ix  but having the much smaller stature 
o f  an in fan t .  She occupied the f r o n t  l e f t  seat and was wearing the lap 
port ion o f  a lap sash b e l t ,  f i rm l y  adjusted, w i th  the sash strap passed 
under the l e f t  arm behind her. She was seated adjacent to the vehicle 
in t rus ion  and received an A. I .S.  o f  15452, 0 .A . I .S .  o f  5 and I .S.S. o f  66 
and died as a resu l t  o f  a f racture d is locat ion o f  the cerv ical  spine, 
f ractured maxi l la ,  ruptured l i v e r  and r i g h t  lung, and f ractured right 
femur, w i th  seat b e l t  abrasions across the abdomen. 
Other Occupant: The 20 year old d r i ve r  wore her adjustable lap/sash belt 
and suffered a broken r i g h t  arm, a lacerat ion to the ch in,  and seat belt 
abrasions over the pelv is and r i g h t  shoulder. The d r i v e r  was a teacher 
o f  the child. 
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DETAILS OF IMPACT 7 CASE NUMBER 035 

Study Vehicle 035 was a 1974 Leyland Marina two door coupe. The Marina 
co l l i ded  head on with a Chrysler Val iant  which had crossed to the 
inco r rec t  side o f  the road. The rear car seat cushion had displaced 
forward about 80mm on the r i g h t  and 100mm on the l e f t .  The rear  seat 
back had disengaged from i t s  upper supports and had been pushed forward 
about 120mm by the boot ba r r i e r  which had been deformed by the moving 
boot luggage. Maximum vehicle damage was rated at  9, from 1 o'clock. 
Chi ld 035D was a g i r l  aged four years eleven months on the rear  right 
seat. She had been seated on top o f  two th in  c lo th covered cushions 
f i l l e d  w i th  foam pieces, and wore a f i r m l y  adjusted lap/sash b e l t .  She 
received an A . I .S .  o f  10000, 0 .A. I .S .  o f  1 and I .S.S. o f  1 from minor 
lacerat ions around the l e f t  eye, abrasions to the base o f  the r i g h t  neck 
and c l a v i c l e  and across the abdomen from the seat b e l t  and a contusion over 
the mid-lumbar spine. 
Chi ld 035E was a g i r l  aged three years on the rear middle seat. She was 
secured i n  a Safe-n-Sound Premier X4 c h i l d  seat wi th AS E46-1970 type 
approval. The ch i l d  seat was f ixed by two upper straps to  the rear parcel 
she l f  and a bottom strap bolted to the f l o o r  pan. The combined crash loads 
appl ied by the ch i l d  and boot luggage on the ch i l d  seat caused the upper 
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straps to break away from the she l l .  The seat she l l  sustained major 

f ractures as the ch i l d - i n - sea t  rotated to contact the seat back of 

the d r i v e r ' s  seat. Rescue involved removal o f  the c h i l d  seat together 
wi th the ch i l d .  This c h i l d  received an A . I .S .  o f  15202, 0 .A . I .S .  o f  5 

and I .S.S. o f  33 and died four  days l a t e r  as a r e s u l t  o f  a brainstem 
(midbrain) les ion,  compound f racture o f  the nose, minor bru is ing o f  the 
r i g h t  lung and fractures o f  the l e f t  radius and ulna. 

Other Occupants: The 31 year old fa ther  who drove wore an adjustable 

lap/sash b e l t  and died from traumatic d isrupt ion o f  the chest. The 30 

year o ld mother on the f r o n t  l e f t  seat wore an adjustable lap/sash belt 
and sustained a torn major neck ligament, a displaced l e f t  r i b ,  an 
extensive lacerat ion to the forehead and bruised l e f t  foot. 
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DETAILS OF IMPACT 7 CASE NUMBER 036 

Study Vehicle 036 was a 1977 Ford Cortina s ta t ion  sedan. The Cortina 
co l l i ded  w i th  a Holden sedan which had been t r a v e l l i n g  in the opposite 
d i r e c t i o n ,  l o s t  control and veered to the incor rec t  side o f  the road. 
Maximum vehic le damage was rated a t  6,  force d i rec t ion  was assessed as 
2 o ' c lock .  Fai lure o f  the rear seat back retent ion brackets caused 
the seat to  press against the rear seat occupants. 
Chi ld 036D was a baby g i r l  aged e ight  months and occupied the rear right 

seat. She was secured i n  a Safe-n-Sound KL ch i l d  seat wi th AS E46-1970 

type approval. The seat was i ns ta l l ed  d i f f e r e n t l y  from recommended 
pract ice having the two indiv idual  lower anchor straps looped together 
and connected to  the lap port ion o f  the rear r i g h t  adjustable lap sash 
b e l t .  The lower straps normally are anchored separately to the f l o o r  pan. 
The two ind iv idua l  upper anchor straps had been passed over the vehicle's 
fo ld ing  rear seat and anchored to the f l o o r  o f  the rear deck. The seat 
shel l  had f ractured in to  two pieces and the upper seat re tent ion straps 
had shown signs o f  heavy loading wi th tear ing.  The harness was intact. 
Rescue involved no apparent d i f f i c u l t i e s .  The c h i l d  received an A.I.S. 
o f  12004, 0 .A . I .S .  o f  4 and I.S.S. o f  21 and survived a f rac ture  o f  the 
sku l l  and f ractures o f  both femurs and both t i b i a s  and fibulas. 
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Child 036E was a g i r l  aged four  years two months on the rear  centre 

seat. P r i o r  to the crash she had been seated on top o f  two pillows 

and secured by a lap b e l t .  She possibly was secured a t  the time of 

the crash i n  t h i s  manner. She received an A . I .S .  o f  25302, 0.A.I.S. 

o f  6 and I .S.S.  o f  38 and died as a resu l t  o f  f ractures o f  the front 

and base o f  the skul l  and cervical spine, f ractures o f  the head o f  the 

r i g h t  humerus and r i g h t  four th and f i f t h  r i bs .  The source o f  her 

i n j u r i e s  was uncertain but may have been from contact wi th the front 

seats. 
Child 036F was a boy aged two years ten months and occupied the rear 
l e f t  seat. He was secured in  a Stee lc ra f t  C58 ch i l d  seat w i th  AS E46- 

1970 type approval. The ch i l d  seat was secured by the rear  left 

adjustable lap/sash b e l t  w i th  the sash passing to  the r i g h t  (not 

co r rec t l y ,  to  the l e f t )  o f  the seat b e l t  bracket located a t  the top and 

middle o f  the rear frame. The bo l t  securing the seat shel l  to the frame 

a t  the top d is to r ted  but the seat shell and harness remained intact. 

Rescue involved no apparent d i f f i c u l t i e s .  The ch i l d  received an A.I.S. 

o f  10022, 0 .A . I .S .  o f  3 and I.S.S. o f  9 from fac ia l  lacerations, 

harness abrasions to the r i g h t  neck and both i l i a c  c res ts ,  a fractured 

r i g h t  c l av i c l e  and fractures o f  both femurs. He also suf fered mild 

haematuria (blood i n  the urine) probably from contact w i th  the crotch 

strap. 
Other Occupants: The 49 year old grandmother who drove wore an emergency 
locking re t rac to r  and died from a haemopneumothorax and mu l t i p le  fractures. 

The 27 year o ld mother on the f r o n t  l e f t  seat also wore an emergency 
locking re t rac to r  and died from a haemopneumothorax and mu l t i p le  fractures. 
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DETAILS OF IMPACT 7 CASE NUMBER 037 

Study Vehicle 037 was a Bedford commercial veh ic le ,  about f i v e  years old, 
converted to a campervan wi th heavy p a r t i c l e  board furnishings and a 
l i f t  up roo f  panel. A f te r  overtaking a vehicle the Bedford veered left 
and r o l l e d  over landing heavi ly  on the l e f t  f r o n t  corner o f  the roof. 
Maximum vehic le damage was rated a t  4, force d i rec t ion  assessed as 
13 o'clock. 
Chi ld 0370(i)  was a g i r l  aged four years. She was secured i n  a Safe- 
n-Sound KL c h i l d  seat wi th AS E46-1970 type approval. The ch i l d  seat had 
been i n s t a l l e d ,  by bo l t ing  i t  to the p a r t i c l e  board i n  the l i v i n g  area 
o f  the l e f t  side o f  the van, and faced inwards. The ch i l d  seat remained 
connected to  the p a r t i c l e  board. Rescue involved cu t t ing  the ch i l d  seat 
w i th  c h i l d  from the wooden panel and t ransport ing by ambulance together. 
The l i t t l e  g i r l  received an A. I .S .  o f  31000, 0 .A . I .S .  o f  3 and I .S.S. of 
10 from deep fac ia l  lacerat ions,  the loss o f  two lower i nc i so rs ,  abrasions 

to the chest and a deep lacerat ion t o  the l e f t  forearm. 
Chi ld 0370( i i )  was a g i r l  aged two years s i x  months. She was secured 
i n  a Safe-n-Sound KL ch i l d  seat wi th AS E46-1970 type approval installed 
in  a s i m i l a r  manner to face her s i s t e r  opposite. This ch i l d  seat,  together 
wi th  the mounting board, separated from the vehic le i n  the crash. Inspite 
o f  t h i s  there were no apparent rescue d i f f i c u l t i e s .  The g i r l  received 

an A . I .S .  o f  10000, 0 .A . I .S .  o f  1 and I .S.S.  o f  1 from a bruise below the 
l e f t  eye. 
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Other Occupant: The 31 year old mother who drove wore an adjustable 
lap/sash b e l t  and received fac ia l  lacerat ions,  sore neck and bruising 

to her r i g h t  limbs. 
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9, APPENDIX C : CHILD SEATS AND MINOR INJURIES. 

Appendix C was included to provide de ta i l s  o f  child 

seat users who occupied vehicles in  which no restrained 
c h i l d  received moderate or  more serious injuries. 
Appendix C ac tua l l y  i s  a supplement to Appendix B which 
provides de ta i l s  o f  a l l  the occupants o f  vehicles in 
which any restrained ch i l d  received moderate or  more 
serious injuries. 

Appendix C discusses ch i ld  seat users o f  case studies: 

P010, P014, P015, P016, 007, 012 and 028. 
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CASE P010. In a moderate f ronta l  crash a g i r l  (P010D) aged three years 
s i x  months on the rear  r i g h t  seat occupied a Safe-N-Sound KL c h i l d  seat 
conforming to ASE46-1970 and was uninjured. The four  securing straps 
o f  the ch i l d  seat appeared cor rec t ly  connected to the vehicle though the 

top straps had become twisted across the top o f  the seat back. Adjustment 
appeared inappropriate f o r  the ch i ld  with the lower ( instead o f  the 
higher) pa i r  o f  sash s lo ts  being used. The g i r l ' s  nine months old sister 
(P010F) on the rear l e f t  seat occupied an unapproved Safe-N-Sound Premier 
X4. The two top anchor straps were securely bol ted to the rear parcel 
she l f  but the lower single anchor strap was not connected to the vehicle. 
The seat harness was considered loosely adjusted f o r  the i n f a n t  who 
received a minor bruise to her l e f t  neck probably from contact wi th the 
sash st rap.  Rescue o f  both chi ldren involved no apparent difficulties. 

CASE P014. In a minor f ronta l  crash a boy (P014B) aged three years six 
months occupied a Safe-N-Sound Premier X4 ch i ld  seat conforming to 
ASE46-1970. The ch i l d  seat was located on the middle o f  the f r o n t  bench 

seat o f  a s ta t ion  sedan. The two top anchor straps were extended over 
and down the seat back with the end f i t t i n g s  sharing the common inboard 
anchor points o f  the f r o n t  adul t  be l t s .  The crotch s t rap ,  where it 
passed under the seat s h e l l ,  was inter locked with the lap b e l t  beneath. 
The boy received a minor abrasion to the top o f  the l e f t  shoulder 
probably from the sash strap.  Rescue involved no apparent difficulties. 

CASE P015. In a minor f ron ta l  crash a two year o ld  boy (P015F) on the 

rear l e f t  seat o f  a car occupied an English Mothercare c h i l d  seat to 
BSI 3254. The c h i l d  seat was s im i la r  to a Safe-N-Sound KL a r t i c l e  having 
four anchor straps connected to the car,  co r rec t l y  in  t h i s  instance. The 
boy received a bloodied nose. Rescue involved no apparent difficulties. 

CASE P016. In a moderate crash involv ing car r o l l o v e r  a boy (P016F) aged 

one year seven months on the rear l e f t  seat occupied a Safe-N-Sound Trisafe 
MK7 to ASE46-1970. The c h i l d  seat was restrained by a lap/sash b e l t  which 
passed co r rec t l y  i n  the channel between shell and support frame but the sash 

was not passed through the key way a t  the top o f  the moulding. The boy 
received a cut l i p  from contact with an unrestrained co l l aps ib le  stroller 
and a bruise on the forehead. Inspi te o f  the vehicle having come to rest 

on i t s  l e f t  s ide,  rescue o f  the c h i l d  by the fa ther  (d r i ve r )  apparently 
involved no difficulties. 
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CASE 007. In a moderate r i g h t  side crash a g i r l  (007E) aged one year nine 
months occupied a S tee lc ra f t  C58 ch i l d  seat to ASE46-1970. The c h i l d  seat 

was located s l i g h t l y  to the r i g h t  o f  centre on the rear seat o f  a car. It 

was restra ined by a combination o f  the r i g h t  rear lap/sash b e l t  (which was 
passed i nco r rec t l y  between the shell and rearward par t  o f  the supporting 
steel frame and not appropr iately around the f r o n t  o f  the frame) and 
connected t o  the buckle strap o f  the centre rear lap b e l t .  An upper 
re tent ion s t rap  required f o r  t h i s  device a t  the middle or  r i g h t  side seat- 
ing posi t ions was not used. The ch i l d  seat d is to r ted  markedly and the shell 
f rac tured in  the crash. Neither the nut nor spacer b o l t  connecting shell 
and frame a t  the top o f  the assembly were present on the c h i l d  seat post 
crash. The c h i l d  received mul t ip le  lacerat ions from excursion through the 
r i g h t  side glazing when the c h i l d  seat rotated sideways in response to 
crash forces.  Rescue involved no apparent difficulties. 

CASE 012. In a moderate r i g h t  side crash a g i r l  (102F) aged one year three 
months on the rear  r i g h t  side o f  the car occupied a Safe-N-Sound Tr isafe Mk7 
to AS1754-1975. The c h i l d  seat was restrained co r rec t l y  by a lap/sash belt. 
The g i r l  received a diagonal contusion to the an te r i o r  chest probably from 
contact w i th  the sash strap.  There was no apparent d i f f i c u l t i e s  with rescue. 

CASE 028. In a moderate l e f t  side crash a two year o ld g i r l  (028F) on the 

rear l e f t  side o f  the s ta t ion  sedan occupied an English Br i tax  Star Rider 
to BSI 3254. The two upper anchor straps were passed over the rear  folding 
seat and connected to the f l o o r  o f  the rear  parcel she l f .  The two lower 
anchor straps were not connected to the anchorages provided between the 
seat squab and cushion. The buckle f o r  the c h i l d  seat harness caused its 
straps to t w i s t  when engaged. The g i r l  received a bump to the l e f t  o f  the 
top o f  her head. There were no apparent rescue difficulties. 


