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1. A CAUTIONARY NOTE ON PROMOTION. 

In such an important area as the r e s t r a i n t  o f  ch i ld ren  i n  car crashes, 

i t  i s  essent ial  w h i l s t  developing a programme o f  education and promotion, 

t h a t  the end object  o f  reducing deaths and i n j u r i e s  be kept c l e a r l y  i n  mind. 

There i s  no po in t  i n  running a much praised adver t is ing programme, i f  as a 
r e s u l t  more ch i l d  r es t r a i n t s  are not bought. I t  i s  useless t o  s e l l  more 
safety  devices i f  they are not used frequent ly and c o r r e c t l y .  And i t  is 
c e r t a i n l y  unprofessional to  promote the purchase and use o f  c h i l d  restraints 

t ha t  do not improve the chances o f  surv iv ing crashes. 

The s t a r t i n g  po in t  i s  the development o f  a range o f  c h i l d  restraints 

t ha t  work. This paper commences wi th a review o f  the h i s t o r y  o f  child 
r e s t r a i n t s  i n  Australia. 

The fo l low ing  abbreviated key to  ch i l d  r e s t r a i n t  types,  based on Australian 

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 t ed  t o  6 months). 

Includes i n f a n t  car r ie rs  and restra ined bassinets. 

Type B: For toddlers (usual ly  6 months t o  4 years) .  Refers 

only t o  forward-facing chairs wi th  f u l l  harnesses. 

Type C: Pr imar i ly  f o r  o lder chi ldren (say 3 years t o  8 years). 

Refers only to  ful l -harnesses t o  be used on original 

car seats or  booster devices (Type G). 

Type D: For todd le rs .  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 w i th  harnesses 

and head-restraints. 
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Type G: Pr imar i l y  f o r  older chi ldren. Anchored booster 
cushions and self-anchored chaises, f o r  use with 

lap-sash be l ts  provided f o r  adul ts.  Can also be 

used w i th  Type C harnesses. 
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FIGURE 1: B r i t i s h  "Jeenay" forward-facing cha i r  w i t h  harness. 
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FIGURE 2: American Ford "Tot-Gard" forward - 
facing enclosure. 
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2 .  THE DEVELOPMENT OF CHILD RESTRAINTS IN AUSTRALIA. 

S i r  Wi l l iam Hudson, a famous New Zealander who reg re t t ab l y  died l a s t  year, 
decided i n  1960 t h a t  the 3000 employees o f  Aus t ra l i a ' s  Snowy Mountains Hydro - 
E l e c t r i c  Author i t y  o f  which he was Commissioner had t o  wear seat be l t s  when 
t r a v e l l i n g  i n  any one o f  the Au thor i t y ' s  800 motor veh ic les .  He gave his 
research department the job o f  developing and supervising the necessary seat 
b e l t  design, construct ion and i n s t a l l a t i o n .  He also se t  an example, by insist- 
ing t h a t  h is o f f i c i a l  car should be the f i r s t  to  be f i t t e d  and thus created a 
demand from his, s t a f f  f o r  be l t s  in  a l l  the vehicles they used, which were soon 
f i t t e d  out.  Having achieved voluntary use o f  be l ts  by the ma jo r i t y ,  he then 
mandated b e l t  use, on pain o f  suspension from duty. I t  was an extremely 
e f f e c t i v e  operat ion,  changing the habits o f  thousands o f  people and saving 

many lives. 

In 1967, w i th  seat be l ts  vo lun ta r i l y  i n s t a l l ed  and used by SMHEA personnel 
in  t h e i r  p r i va te  as well as .compulsorily in  t h e i r  o f f i c i a l  veh ic les ,  the question 

o f  devising a su i tab le  form o f  protect ion f o r  ch i ldren arose as a natural  develop- - 

ment in  a very safety-conscious community. 

Research s t a f f ,  by d i n t  o f  much enquiry and inc lud ing a p r i va te  v i s i t  to 
Europe and North America, uncovered two general types o f  c h i l d  p ro tec t i ve  device, 

both designed f o r  a " todd ler "  t ha t  i s ,  f o r  the c h i l d  who appeared t o  be too 
small f o r  an a d u l t ' s  seat b e l t  but who was s u f f i c i e n t l y  wel l  developed t o  sit 

up unaided. These two devices were the B r i t i s h  Jeenay forward- fac ing chair 
w i th  harness (Figure 1) and the American Ford Tot-Gard forward- fac ing enclosure 
(Figure 2) .  They formed the basis f o r  Austral ian Standard E 46 which was 
published i n  February 1970 and which included them as types B and D; ordinary 

seat b e l t  harnesses .adapted to  the small s ize o f  ch i ld ren  were designated Type 
C. A Type E - rear - fac ing  enclosure - was also allowed f o r ,  because i t  was 
real ised t h a t  there were advantages in rear fac ing,  but  i t  was not u n t i l  some 
time l a t e r  t h a t  the Swedish Volvo rear- fac ing cha i r  w i th  harness (Figure 3) 

came to  no t i ce ,  adding a f u r t h e r  type tha t  was s p e c i f i c a l l y  included as Type F, 

when the Standard was revised in  1975. 
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FIGURE 3: Swedish Volvo rear - fac ing  cha i r  with 
harness. 
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Early t es t i ng  o f  both seat be l ts  and ch i l d  r e s t r a i n t s  f o r  the Standards 
Associat ion o f  Aus t ra l i a  was done by the SMHEA whose research s t a f f  produced 
i n  1968 a schematic design f o r  a baby r e s t r a i n t  t h a t  was included i n  AS E46 

as a Type A device. 

Soon a f t e r  the formation o f  the T r a f f i c  Accident Research Un i t  i n  1969 
w i t h i n  the New South Wales Department o f  Motor Transport,  a l l  t h i s  testing 
and development work was t ransferred t o  TARU. This led t o  the establishment 
o f  the booster chaise (Figure 4) as a v iable adjunct to  a lap-sash b e l t ,  to 
convert i t  i n t o  a c h i l d  r e s t r a i n t  sui ted t o  ch i ldren i n  the 3 year t o  8 year 
age group, and t o  i t s  inc lus ion in  the Standard as Type G. 

The T r a f f i c  Accident Research Uni t  has reported two f i e l d  studies o f  the 
crash performance o f  c h i l d  restraints. 

In 1976 Henderson reported the prel iminary resu l t s  o f  an in-depth study 
o f  c h i l d  r e s t r a i n t s  approved by the Standards Association o f  Aus t ra l i a  which 
he found were performing wel l  i n  t r a f f i c  crashes. In f r o n t a l  crashes, 
s i g n i f i c a n t  i n j u r y  was most un l i ke l y ,  and in t rus ion  o f  the occupant space was 
the most important s ing le  f a c t o r  in determining the r i s k  o f  i n j u r y  i n  a given 
crash. Henderson also found t h a t  the use o f  a d u l t ' s  seat b e l t s  by children 

was not a dangerous prac t ice ,  and more desirable than the use o f  no restraint 

or  the use o f  unapproved c h i l d  seats which were sometimes p o s i t i v e l y  dangerous. 

In 1977 Vazey issued h is  f i n a l  repor t  on the above study. He reached much 
the same conclusion as Henderson but he stressed the importance o f  proper adjust- 

ment o f  r e s t r a i n t s ,  espec ia l ly  o f  adu l t ' s  seat be l t s  when worn by children. 

In 1980 Corben reported a s i x  months long study o f  a l l  ch i ld ren  under 8 

years o f  age transported by ambulance from a road crash t o  a hospi ta l  o r  a 
doctor.  I t  covered the whole o f  New South Wales and resu l ted  i n  639 crashes 
being reported. I t  was conducted i n  1978. 

The ob jec t  o f  t h i s  inves t iga t ion ,  l i k e  t h a t  o f  Henderson and Vazey, was 
to  study the performance o f  c h i l d  res t ra i n t s  and be l t s  designed f o r  adults, 

-when worn by ch i ld ren.  However, l i k e  Henderson and Vazey, and i n  s p i t e  o f  the 
large t o t a l  number o f  repor ts ,  only i n  a small number ( a c t u a l l y  31) o f  the 

crashes could Corben be reasonably conf ident tha t  any c h i l d  was wearing some 
form o f  approved r e s t r a i n t  ( inc lud ing adu l t ' s  seat belt). 
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FIGURE 4: Lap-sash b e l t  converted to  child 
r e s t r a i n t  by use o f  self-restrained 
booster chaise. 
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This 5 per cent wearing rate was p a r t i c u l a r l y  su rp r i s i ng  because a 
recent survey by Cro f t  in  Sydney had shown 35 per cent o f  ch i ld ren  t o  be 

rest ra ined i n  daytime urban traffic. 

A p a r t i a l  explanation f o r  the low wearing ra te  i n  crashes was t h a t  the 

crashes might have been predominantly in  rura l  areas w h i l s t  the survey was 
o f  urban t r a f f i c .  This hypothesis was tested by Lukin (1979) who checked 

the home address o f  every d r i v e r  who drove a car i n  which a c h i l d  casualty 

was reported to  po l ice during 1978. Lukin (Table 1) d iv ided the addresses 

among four  areas namely Newcastle C i t y ,  Wollongong C i t y ,  Sydney Metropolitan 

Area, and the r e s t  o f  New South Wales, ou t -o f -s ta te  d r i ve rs  being excluded. 

She found t h a t  the c h i l d  (under 15 years old) casualty r a t e  i n  Sydney was 

very s i g n i f i c a n t l y  less (p < 0.001) a t  1.6 per thousand populat ion than in 
"the r e s t  o f  New South Wales" where i t  was 2.8. The d i f fe rence  was shown to 
be roughly s i m i l a r  f o r  the 0 t o  4 year, f o r  the 5 t o  9 year and f o r  the 10 

to 14 year o ld age groups. 

I t  was concluded t h a t  fu ture  promotions o f  c h i l d  r e s t r a i n t s  should pay 
more a t ten t ion  to  country-based fami l ies  and to  consumer problems on long 

country journeys. 

Another possible and very a t t r a c t i v e  explanation f o r  the low occurrence 
o f  c h i l d  r e s t r a i n t s  i n  actual crashes, was t h a t  most o f  those ch i ld ren  who had 

been rest ra ined i n  crashes had not been in jured and so had no t  been transported 

by ambulance but merely given roadside a t ten t ion .  I t  i s  tempting t o  accept 
t h i s  as the main explanat ion, but  i n  the absence o f  b e t t e r  evidence, i t  i s  best 

t reated as a pa r t i a l  explanation only. One reason f o r  t h i s  caution i s  t h a t  the 

numbers o f  ch i ldren (Table 2) being k i l l e d  or in ju red  i n  cars have y e t  t o  be 

shown to  be. f a i l i n g  as a r e s u l t  o f  the widespread use o f  c h i l d  r e s t r a i n t s ;  .it 

i s  best to  be pessimist ic  and t o  assume tha t  the usage ra te  i s  not  as high 

throughout the State as the Sydney surveys have shown i n  daytime urban traffic. 

Corben's study revealed 16 chi ldren i n  SAA approved c h i l d  r e s t r a i n t s ,  as 
requ i r ing  ambulance t ranspor t ,  12 o f  whom had less than serious (AIS = 2 or 
l ess ) *  i n j u r y .  The 4 w i th  serious i n j u r y  suffered e i t h e r  less or no more 
i n j u r y  than t h e i r  parents i n  lap-sash seat be l t s .  Some 37 ch i ld ren  wore 
adu l t ' s  be l ts  and 30 o f  these also had less than serious i n j u r y .  Lap-sash 

* AIS = Abbreviated I n j u r y  Scale (MAN, 1978). 



be l t s  were worn much too loosely by 2 ch i ld ren,  as a r e s u l t  o f  which they 

were ser ious ly  in ju red  and 2 chi ldren wore lap-sash be l t s  i n  unsurvivable 

crashes. Lap be l t s  were worn by 3 chi ldren who were ser ious ly  injured, 

but lap be l t s  are not su i tab le f o r  chi ldren unless shoulder straps have 

been added. 

The general conclusion from a l l  studies o f  SAA approved c h i l d  restraints 

i s  t h a t  they general ly  provide even be t te r  protect ion than lap-sash belts 

provide adults. 
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3.  IDENTIFYING EFFECTIVE CHILD RESTRAINTS 

The T r a f f i c  Accident Research Unit did not s t a r t  promoting the use of 

c h i l d  r e s t r a i n t s  u n t i l  an adequate groundwork had been prepared. 

An ea r l y  step was to  i d e n t i f y  the pa r t i cu la r  c h i l d  r e s t r a i n t s  t h a t  were 
to  be promoted. This was done through the Qual i ty  Control and Certification 

Marking Scheme o f  the Standards Association o f  Aus t ra l i a ,  bu t  o f  course TARU 
could not use the SAA label u n t i l  several devices had been approved and made 
ava i lab le  f o r  sale.  This pos i t ion  was reached i n  1973 when TARU issued a 
booklet on car safety  f o r  ch i ldren and also made a movie f i l m .  featuring 

Richard Oxenbrough. This f i l m  i s  s t i l l  used by TARU f i e l d  o f f i c e r s  as a 
promotional f i l m  although i t  needs replacing by an up-to-date one. 

This f i l m  showed some o f  the SAA approved r e s t r a i n t s  performing wel l  in 

laboratory simulat ions o f  crashes. When the f i l m  was made there was little 
f i e l d  experience because few c h i l d  res t ra in ts  were i n  use, so performance was 
judged by adherence or  otherwise t o  the design p r inc ip les  s e t  out i n  the 
Aust ra l ian Standard, and by performance i n  TARU's crash simulations. 

I t  was very pleasing t o  discover tha t  every c h i l d  r e s t r a i n t  t h a t  complied 
wi th  these design p r i nc i p l es ,  performed well in  the crash simulations. 

I t  was also found t h a t  every ch i l d  r e s t r a i n t  t h a t  f a i l e d  t o  match up to 
these design p r i nc i p l es ,  performed badly i n  the crash simulations. 

The c r e d i b i l i t y  o f  the Austra l ian Standard was enhanced f u r t h e r  i n  1975 
when crash tes ts  s imulat ing head-on f r o n t a l ,  side and rear  impacts were added 

to  the range o f  tes ts  i n  the Standard. By t h i s  time the stage was being reached 

a t  which one could be f a i r l y  conf ident t ha t  compliance o r  non-compliance with 

the 1975 rev is ion  o f  the Standard dist inguished adequate from inadequate child 
r e s t r a i n t s .  The New South Wales Government therefore took the step o f  banning 

the sale o f  c h i l d  r e s t r a i n t s  t ha t  were not c e r t i f i e d  by the SAA as complying 
wi th t h e i r  Standard. 
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4 .  CONSUMER PROBLEMS 

Over the past few years TARU has conducted a continual review o f  the 

a c c e p t a b i l i t y  by consumers o f  ch i l d  res t ra in t s  made to  the Standard. Several 

research programmes have been mounted by the Uni t  i n  t h i s  area. 

4.1 Child r e s t r a i n t  size. 

For example i n  1976 a study was made o f  the size o f  c h i l d  seats because 
i t  appeared t h a t  they were not being made large enough f o r  ch i ld ren up t o  40 
pounds (19 kg) mass and 41/2 years age, f o r  whom they were supposedly designed. 
I t  was found (Herbert ,  Lozzi 1976) that  some seats were barely large enough 
f o r  3 year olds.  TARU published the required demensions o f  seats such that 
they would be large enough f o r  the largest  size o f  c h i l d  o f  the design mass. 
Although t h i s  work has influenced the design o f  more recent ly  designed 
r e s t r a i n t s ,  unfor tunate ly  many are s t i l l  made too small ,  the sizes not  being 
con t ro l led  by the standard. 

In 1977 Freedman published the resu l ts  o f  1196 household surveys conducted 

among mother-chi ld pa i rs .  The object  o f  the survey was to determine the 
a t t i t udes  and leve ls  o f  knowledge o f  Sydney mothers, and to i d e n t i f y  user 
problems. 

4.2 Ch i l d ' s  t h i r d  birthday. 

One problem t h a t  was i d e n t i f i e d  was t h a t  ch i ldren ra re l y  had restraints 
ava i lab le  a f t e r  t h e i r  t h i r d  birthdays. 

Apart from the r e s t r a i n t  size problem already mentioned, there was the 
economic problem- o f  buying a seat b e l t  f o r  a second c h i l d ,  who o f ten took 

over the one provided f o r  an older s i b l i n g .  Moreover, the a d u l t ' s  seat belt 

was not seen by parents as su i tab le  f o r  the 3 or  4 year old. 

These f ind ings  led to the formal spec i f i ca t ion  o f  booster cushions and 
chaises, designed to  al low chi ldren a f t e r  t h e i r  t h i r d  birthdays t o  utilise 

the lap-sash be l t s  provided in  cars f o r  adul ts .  Spec i f i ca l l y  the booster 
chaise concept (Herbert ,  Cutt ing 1978) was intended to (see Figure 4):- 

ra ise  the c h i l d  so tha t  he could see out o f  the car. 



- 14 - 

FIGURE 5: Lap-sash b e l t  converted to  c h i l d  restraint 
by use o f  restrained booster cushion. 
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. push the c h i l d  forward and up so as to  improve lap strap 
loca t ion  and to  pul l  the sash away from the neck. 

. take up s lack i n  the belt. 

The booster cushion (Figure 5) achieves some but not a l l  o f  these 
ob jec t i ves ,  and, un l i ke  the chaise which i s  s e l f  anchoring, requires special 

f i t t i n g s  t o  anchor i t  t o  the vehicle.  A loose cushion can o f  course be 

qu i te  hazardous. Booster devices also have the a t t r a c t i o n  o f  being relatively 

cheap t o  make although SAA approved ones r e t a i l  i n  Sydney from $16 t o  $39 each. 

Booster devices may be used wi th ch i l d  harnesses as wel l  as w i th  adult's 

lap sash b e l t s .  They can also be used by chi ldren under 3 years o ld but this 

i s  not  recommended. Idea l l y  a ch i l d  seat i s  the r e s t r a i n t  type t h a t  should be 

used from about 6 months to  4 years. 

4.3 Chi ld -proof ing the buckle. 

Another user problem tha t  the Unit has studied i s  t h a t  o f  child-proofing 
the securing buckle. Many parents complain t ha t  t h e i r  ch i ldren e i t h e r  fiddle 
wi th  the buckle and inadver tent ly  release i t ,  o r  tha t  they de l ibe ra te ly  release 
i t .  I t  has also been noted tha t  some chi ldren w i l l  s l i p  the shoulder straps 
o f f  t h e i r  shoulders anyway, which i s  j u s t  as dangerous. Child t r a i n i n g  i n  the 

use o f  r e s t r a i n t s  i s  c l e a r l y  important. 

Some manufacturers see the importance o f  ch i ld -p roo f ing  the buckle. One 
t h a t  uses a push-button release system (Figure 6) has increased the spring 
tension,  so as to  make i t  more d i f f i c u l t  f o r  ch i ldren to  release. This 
unfor tunate ly  has also had the side e f f e c t  o f  making i t  more d i f f i c u l t  for 

some adul ts to  release i t ,  which might be s i g n i f i c a n t  i n  cer ta in  emergency 
situations. 

Other manufacturers chose to  place the buckle a t  the side o f  the seat 
frame near i t s  base, out  o f  reach o f  the ch i l d .  One o f  these has provided a 
release buckle on each side (Figure 7) ,  so t ha t  release can be ef fected from 
e i t h e r  side o f  the car in  an emergency. Another has f i t t e d  i t  t o  one side 
on ly ,  (Figure 8) possibly presenting some problems i n  emergency release. 
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FIGURE 6: Austra l ian "Safe-N-Sound Mark 10" forward - 
facing cha i r  w i th  harness. Central push - 
button release buckle w i th  strong spring. 
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FIGURE 7: Austral ian "Micklem"forward-facing cha i r  with 
harness. Has release hook a t  each side, 
d i f f i c u l t  f o r  ch i l d  to reach o r  release, easy 
f o r  rescuers. (No longer manufactured). 
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FIGURE 8: Austra l ian "S tee lc ra f t  C59" forward-facing 
cha i r  w i th  harness. Has push button buckle 
out o f  reach o f  c h i l d ,  on one side only. 
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Release buckles tha t  avoid the simple push button have also been used 
(Figure 7) bu t ,  as Herbert and Corben (1977) have shown, when the consumer 
has been led t o  expect push button buckles on seat be l ts  i t  might be unwise 

to  make emergency release look d i f f i c u l t  by providing various alternatives, 

however wel l  designed they might be from an ergonomic viewpoint. 

The most important funct ion o f  the buckle i s  however the secur i t y  of 
the system i n  normal use. Humphreys and Freedman (1980) have a repor t  in 
preparat ion on t h e i r  development o f  object ive tes t ing  procedures f o r  buckles, 
covering both ch i ld -p roo f ing  and emergency release, intended f o r  possible 
inc lus ion  i n  the Austra l ian Standard f o r  ch i l d  restraints. 

4.4 Removal o f  the ch i l d  i n  an emergency. 

The evaluat ion o f  a quick-release system designed f o r  use i n  an emergency 
should take i n t o  account the real behaviour o f  rescuers in  emergency situations 

and not merely the imagined behaviour. For example, although designers have 

gone t o  great  length3to provide simple-to-use, read i ly -access ib le ,  quick-release 
buckles on adu l t s '  seat be l t s ,  TARU's studies o f  crashes have shown t h a t  tow 
t ruck d r i ve rs  and ambulance crews ra re ly  bother to  look f o r  the buckle, but 
simply cu t  the straps o f  the b e l t  i n  order to  remove the occupant. In part 
t h i s  may be because o f  the un fam i l i a r i t y  o f  such rescuers w i th  seat belts, 
which are r a r e l y  i f  ever used in  trucks or  ambulances. 

Another reason i s  t ha t  the b e l t  wearer i s  often trapped in  the car by 

deformed metal ,  and t h a t  the car doors and windows cannot be opened, so that 

rescue has t o  be achieved by means o f  brute force methods, ra ther  than by the 

use o f  sophis t icated release systems tha t  may r a r e l y  i f  ever be used i n  real 
crashes. 

One reason f o r  having a quick release buckle in  a c h i l d  r e s t r a i n t  apart 
from convenience i n  normal use and the need f o r  quick reTease i n  an emergency, 
i s  to aive the parent greater confidence i n  the general safety  o f  the device 
and so encourage frequent use. I t  i s  important therefore t o  work towards 
inc lud ing ob jec t i ve  release t e s t  procedures f o r  buckles in  standard specific- 
at ions f o r  c h i l d  restraints. 
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4 . 5  Simple installation. 

Most d e s i g n e r s  o f  c h i l d  r e s t r a i n t  systems have r e c o g n i s e d  t h e  need 

t o  make i n s t a l l a t i o n  i n  t h e  c a r  a s imple p r o c e s s ,  p r e f e r a b l y  t o  t h e  extent 

t h a t  t h e  r e s t r a i n t  can be t r a n s f e r r e d  r e a d i l y  from c a r  t o  c a r  and from front 

t o  r e a r  seat. 

American d e s i g n s  have mainly employed e x i s t i n g  l a p  b e l t s  f o r  t h i s  purpose 
b u t ,  j u s t  as  l a p  b e l t s  g ive  a d u l t s  l i t t l e  p r o t e c t i o n  i n  c r a s h e s  because  they 
a l low t h e  weare r  t o  swing forward and h i t  h i s  head,  so  l a p  b e l t s  a l l o w  child 
r e s t r a i n t s  t o  move forward and h i t  t h e  c a r ' s  interior. 

New A u s t r a l i a n  c a r s  have f o r  many y e a r s  been r e q u i r e d  t o  have lap-sash 

b e l t s  i n  a l l  f o u r  o u t e r  s e a t i n g  p o s i t i o n s ,  thus  p rov id ing  a h igh  d e g r e e  of 
p r o t e c t i o n  f o r  a d u l t s .  In s p e c i f y i n g  t h e  anchorage r e q u i r e m e n t s  f o r  child 
r e s t r a i n t s  i n  t h e  A u s t r a l i a n  S tandard ,  i t  was d e s i r e d  t o  p r o v i d e  children 
wi th  no l e s s  p r o t e c t i o n .  Accordingly i t  was s p e c i f i e d  t h a t  forward 

excur s ion  had t o  be  c o n t r o l l e d  by an upper s t r a p .  This  has proved t o  be 

very e f f e c t i v e  i n  t h e  degree  o f  c rash  p r o t e c t i o n  provided. 

A s i d e  e f f e c t  o f  t h i s  b e t t e r  p r o t e c t i o n  has been more d i f f i c u l t  instal- 

l a t i o n .  Indeed some o f  t h e  e a r l i e s t  A u s t r a l i a n  c h i l d  r e s t r a i n t s  required 

t h r e e  o r  even f o u r  b o l t  h o l e s  t o  be d r i l l e d  i n  t h e  c a r  body,  making the 
i n s t a l l a t i o n  r a t h e r  permanent a s  well as  very  effective. 

Car manufac ture rs  o b j e c t e d  t o  ho le s  being d r i l l e d  i n  new c a r s  so they 
agreed  t o  t h e  i n t r o d u c t i o n  o f  A u s t r a l i a n  Design Rule No. 34 i n  1976. This 
r e q u i r e d  t h e  supp ly  by t h e  c a r  maker o f  a small weld n u t  i n  t h e  pa rce l  shelf 
behind each r e a r  s e a t i n g  p o s i t i o n ,  i t  be ing assumed t h a t  t h e  e x i s t i n g  belts 
( l a p - s a s h  i n  o u t e r  and l a p  i n  i nne r  s e a t i n g  p o s i t i o n s )  would be  used to 

s e c u r e  t h e  base  o f  t h e  c h i l d  restraint. 

Most manufac tu re r s  o f  c h i l d  r e s t r a i n t  dec ided however t o  s i d e - s t e p  the 
problem by producing c h i l d  r e s t r a i n t s  t h a t  r e q u i r e d  o n l y  t h e  l a p - s a s h  belt 
f o r  anchorage.  Such b e l t s  could  be used i n  t h e  f r o n t  o u t e r  p a s s e n g e r  s e a t  as 
well  as  i n  t h e  two i n  t h e  r e a r .  A top s t r a p  was sometimes p rov ided  for 
a t t achmen t  t o  t h e  ADR 34 anchorage when t h e  c e n t r e  s e a t  l a p  b e l t  was used. 
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FIGURE 9: Austral ian "Safe-N-Sound 110" anchoring 
system f o r  bassinets. 
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Although these lap-sash anchorage systems provide f o r  r e l a t i v e l y  simple 
i n s t a l l a t i o n ,  there i s  l i t t l e  doubt t ha t  they do not  cont ro l  forward excursion 

as e f f e c t i v e l y  as does attachment to  ADR 34 ancnorages,.and do not  always ensure 
cor rec t  installation. 

4.6 The sleeping child. 

The most popular ch i l d  r e s t r a i n t  i n  Aust ra l ia  i s  the Type 6,  the forward - 
fac ing cha i r  w i th  harness designed f o r  toddlers i n  the age range 6 months to 
4 years. Some mothers have complained t ha t  when t h e i r  ch i ld ren  f a l l  asleep in 
these cha i rs ,  t h e i r  throats r e s t  on the shoulder straps and t h a t  t h i s  can lead 

to  suf focat ion i n  normal t rave l  o r  to  neck f rac tu re  i n  a crash. 

These fears have been examined by spec ia l i s ts  and appear t o  be groundless. 

Some designers however decided to provide f o r  the c h a i r  t o  be reclined 

so t h a t  the c h i l d  was almost l y i ng  on his back, f e e t  forwards. This d id  give 
r i s e  t o  concern among spec ia l i s t s  who argued t h a t  large forces would be 

t ransmit ted to  the base o f  the spine in  a f ron ta l  crash. I t  was decided to 
compromise and to  permit a maximum 45 degrees o f  reclination. 

Even f o r  the purpose o f  sleeping, t h i s  r e c l i n a t i o n  seems however t o  be 

unnecessary. Many ch i ldren seem to be pe r fec t l y  able t o  s leep,  slumped 
forward over the harness. 

4.7 Crash protect ion f o r  the young baby. 

Although the Aust ra l ian Standard provides f o r  crash p ro tec t ion  for 
ch i ld ren o f  a l l  ages u n t i l  they can use the adu l t ' s  seat b e l t s ,  no Type A 
r e s t r a i n t ,  f o r  the use o f  chi ldren i n  t h e i r  f i r s t  6 months o f  l i f e ,  has so 
f a r  been approved by. the SAA. .The lack o f  such devices i n  the approved list 

has a t t rac ted  much c r i t i c i s m  to  the SAA f o r  having too r e s t r i c t i v e  a specific- 
a t i on ,  to  manufacturers f o r  not being prepared to  produce devices t h a t  meet 
tha spec i f i ca t i on ,  and to  TARU f o r  not solv ing the problem. 
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FUGURE 10: German "Roemer-Swinger" baby restraint. 
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In f a c t ,  a l l  three o f  these groups have been very ac t i ve  but  they are 
expected by some consumer groups to meet other requirements t h a t  generally 
reduce the degree o f  crash protect ion tha t  can be provided. 

For example, a device designed t o  cover the f i r s t  6 months o f  l i f e  is 
expected t o  a l low the very young baby to  l i e  f l a t  on h is  chest t o  s leep, and 
the c h i l d  over 3 months t o  s i t  up with some back support. Nursing mothers 
want t o  be able to  breast feed t h e i r  babies w h i l s t  both mother and baby are 
t r a v e l l i n g  protected, and then to  be able t o  put the baby i n  a protected 
car ry -co t  f o r  sleeping. I d e a l l y ,  mothers would l i k e  t o  move t h e i r  babies 
around outside the car ,  i n  the same car r ie rs  used i n  the car. 

The commonest form o f  baby r e s t r a i n t  i n  Aus t ra l ia  i s  the bassinet anchor- 
ing arrangement. This seems however to move a long way forward on the rear seat 
and may h i t  the f r o n t  seat i n  a head-on crash, and needs a net  over i t  to 
prevent the baby being thrown out i n  some types o f  crashes. Some mothers 
have already indicated t h a t  they would not be prepared t o  use a net  over a 
c h i l d .  Figure 9 i l l u s t r a t e s  the Safe-N-Sound system. 

Another form o f  t h i s  i s  the Roemer Swinger (Figure 10) which i s  a swing- 
ing bassinet based on the p r inc ip les  f i r s t  enunciated i n  the o ld  Australian 
Standard i n  1970. In crash tes t ing  however the dummy was thrown against  the 
steel  frame o f  the device, bending i t  badly. No doubt any c h i l d  would be 
ser ious ly  in ju red .  This device depends on an anchored vest  t o  prevent the 
ch i l d  being ejected. There i s  some doubt as to  whether parents would always 

use the vest. 

The General Motors I n fan t  Carr ier  (Figure 11) i s  rear  fac ing and consists 
o f  a seat w i th  shoulder harness, ne i ther  o f  which seems s u i t a b l e  f o r  a.baby- 
u n t i l  a t  l eas t  3 months old. 

There i s  then no acceptable commercial device f o r  young babies. The 
T r a f f i c  Accident Research Uni t  i s  however t r y i n g  t o  improve on the ones 
already mentioned, and to  experiment wi th new ideas. 
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FIGURE 11: American General Motors " I n fan t  Carrier". 
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5. CHILD RESTRAINT USAGE LAWS. 

Laws p roh ib i t i ng  the sale o f  unapproved ch i l d  r e s t r a i n t s  are now justifi- 

able i n  areas where adequate approved res t ra in ts  are ava i lab le .  For example 

i n  New South Wales a l l  r e s t r a i n t s  except those f o r  babies ( f o r  whom none has 

been approved by the SAA) must comply with AS 1754 - 1975. 

Laws governing the use o f  ch i ld  res t ra in ts  are more d i f f i c u l t  t o  justify, 

even i n  those places such as New South Wales where adul ts must wear any 
ava i lab le  seat belt. 

In 1977 however, having established the value and a v a i l a b i l i t y  o f  Type B 

chairs-with-harnesses f o r  ch i ldren i n  the 6 month to  4 year age group, and of 

adu l t ' s  lap-sash be l t s  f o r  o lder  ch i ldren,  espec ia l ly  when used w i th  the new 
booster devices, the New South Wales Government made i t  i l l e g a l  f o r  a car to 

be dr iven w i th  anyone over the age o f  6 months unrestrained where a suitable 

r e s t r a i n t  was ava i lab le  in  the car. The new law was presented as an educat- 

ional ra ther  than a pun i t i ve  measure, to demonstrate the f a i t h  o f  the Govern- 

ment i n  c h i l d  r e s t r a i n t s .  Several exemptions were included, i n  effect 

al lowing the d r i v e r  t o  make the decision to al low a c h i l d  t o  be unrestrained 

i f  the c h i l d ' s  behaviour would otherwise i n te r f e re  w i th  the general sa fe ty  of 

the car .  Adu l t ' s  be l t s  were defined as su i tab le  f o r  ch i ld ren over 12 months. 

Unrestrained ch i ldren had t o  t ravel  i n  the rear. 

Lind (1979) has shown t h a t  the law resul ted i n  only  a small increase in 

wearing r a te ,  and a re locat ion o f  unrestrained ch i ld ren from f r o n t  t o  rear 
compartments. Overall there was a small improvement i n  casua l t i es ,  but  she 

demonstrated tha t  ch i ldren remaining unrestrained i n  the rea r  o f  the car were 
s t i l l  a t  r i s k  o f  serious i n j u r y  and death i n  crashes. 

C lear ly  the law d id not produce major improvements, so rev is ions  are now 
under consideration. 
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6 .  EDUCATION IN THE USE OF CHILD RESTRAINTS. 

Un t i l  1978 the Uni t  had used low-key educational e f f o r t s  to  promote the 

use o f  c h i l d  r e s t r a i n t s ,  mainly through the d i s t r i b u t i o n  o f  l e a f l e t s  i n  very 
large numbers, and i n  showing the Richard Oxenbrough f i l m  already mentioned. 

L ind 's  pre l iminary analysis o f  the e f fec ts  o f  the 1977 usage law, and 
other  data,  indicated however tha t  a much more intense e f f o r t  was required. 
I t  was therefore decided to  launch a major multi-media campaign the next year 
1979, which happened co inc identa l ly  t o  have been declared the UNO Year o f  the 
Child. 

An amount o f  $250,000 was al located to  the 3 month campaign. The advertis- 
ing agency McCann-Erickson and the f i l m  production company Kingcrof t  were 
engaged t o  work w i th  the Un i t ' s  behavioural sc ien t i s t s  and Information Section 
t o  develop the campaign, based on the published research material  col lected by 
Freedman and Lukin (1977) from t h e i r  household survey o f  mothers. 

Five f u l l  page newspaper advertisements were produced and e n t i t l e d  with 
double-meanings:- 

CUDDLING BABIES CAN KILL. 
HE'S BEEN ON THE WRONG SIDE OF THE LAW SINCE HE WAS FOUR. 
CHILDREN SHOULD BE KEPT FIRMLY IN THEIR PLACE. 
HE'D FACE DEATH TO SEE MORE OF THE WORLD, and 
HAS THE NOVELTY WORN OFF YOUR CHILD YET? 

(See Appendix 1 f o r  f u l l  texts). 

Each advertisement included an appealing photograph o f  a child. 

Two 30 second te lev is ion  commercials were produced, one aimed a t  children 
and shown i n  t h e i r  prime viewing time; i t  used a very popular television 
persona l i ty  and encouraged chi ldren to  chant "What about me?" when their 

parents f o rgo t  t o  secure them. The second commercial was d i rected a t  parents, 
intending t o  both inform them about ch i l d  res t ra in t s  and to  make them feel 
g u i l t y  i f  t h e i r  ch i ld ren were not restrained. 
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The newspaper advertisements were run 3 weeks before the t e l e v i s i o n ,  in 

order t o  provide hard factual  information as a basis f o r  the attitude-changing 

commercials t o  come l a t e r .  The proportion o f  ch i ldren i n  Sydney daytime 

t r a f f i c ,  using an approved device rose from 40 per cent immediately p r i o r  to 
the campaign t o  55 per cent two months a f t e r  i t ,  as shown i n  Table 3. 

Date Wearing Rate Complying With Law 

Ju ly  1976 27% * - 
February 1977 36% * - 
November/December 1977 35% * - 
Ju ly  1979 40% 56% 
October 1979 45% 56% 
December 1979 45% 7-.' 60% 

February 1980 55% 67% 

TABLE. 3: .Chi ld  r e s t r a i n t  usage, Sydney. 

I t  can also be seen t h a t ,  including chi ldren t r a v e l l i n g  i n  the rear  in 

cases where there was no r e s t r a i n t  ava i lab le ,  the proport ion complying with 
the law increased from 56 per cent to  67 per cent through the campaign. It 
remains to  be seen what e f f e c t  t h i s  has on casualty rates i n  1980, and whether 
the campaign needs repeating i n  order to maintain the improvements achieved sc 
far. 

* Any restraint. 
Approved restraint. 
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7.  CONCLUSIONS 

I t  i s  concluded tha t  ch i l d  r e s t r a i n t  promotion and education can be succes- 
s fu l  provided that 

(a) i t  i s  based on research i n to  the a t t i tudes  o f  the target 

audience, and 

(b) i t  i s  preceded by the establishment o f  an adequate power 
base invo lv ing a t  leas t  four  requirements:- 

1. The c h i l d  res t ra in ts  being promoted shal l  readily 
be i d e n t i f i a b l e  by the consumer, preferably by a 
label. 

2. The l abe l l i ng  scheme shal l  be policed. 

3. The ch i l d  res t ra in t s  being promoted r e a l l y  do, and 

can be shown t o ,  give good crash protection. 

4. Any consumer problems o f  cost ,  convenience and 

comfort,  as well  as unwanted side effects, 

(i) are i d e n t i f i e d ,  and 

( i i )  progressively are removed as they arise. 

I t  i s  also concluded tha t  the effect iveness o f  a promotion programme both 

i n  reaching and i n  informing the previously speci f ied ta rge t  audience should be 

establ ished and t h a t  any ch i l d  r e s t r a i n t  usage l e g i s l a t i o n  should be realistic, 

not requ i r i ng  the impossible o f  safety-conscious parents. 
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Address of 
Driver Casualties Population 

Casualties / 
100,000 pop'n 

Sydney 
0 - 4 year old 400 237,094 169 

5 - 9 year old 397 235,762 168 

10 - 14 year old 346 235,110 147 

1,143 707,966 161 

Wollongong 

0 - 4 year olds 19 14,691 129 

5 - 9 year olds 27 14,918 181 

10 - 14 year olds 28 15,836 177 

74 45,445 163 

Newcastle ‘ 

0 - 4 year olds 23 9,551 241 

5 - 9 year olds 16 10,178 157 

10 - 14 year olds 27 11,352 238 

66 31,081 212 

Rest o f  N.S.W. 
0 - 4 year olds 401 153,189 262 

5 - 9 year olds 483 157,457 307 

10 - 14 year olds 447 158,787 282 

1,331 469,433 284 

TABLE 1: Child populations and passenger 
casual t ies,  N.S.W. 1978. 
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_ APPENDIX 

TEXT AS SHOWN IN NEWSPAPER ADVERTISEMENTS 

CUDDLING BABIES CAN KILL 

Every baby needs cuddling. I t  can be the most lov ing  th ing  a mother 

can do. 

Or the most thoughtless. 
Cuddling your baby in  the f r o n t  seat o f  a moving car  i s  courting 

danger. Crash stddies have shown tha t  forces involved i n  a c o l l i s i o n  - 
even a t  slow speed - are so extreme tha t  your arms would not  be strong 
enough to  prevent your ch i l d  being thrown i n t o  the dashboard o r  wind- 

screen. 

The best place i n  a moving car f o r  a baby under s i x  months i s  i n  a 
bassinet i n  the back. While there are no c h i l d  r es t r a i n t s  y e t  approved 
by the Standards Association f o r  ch i ldren o f  t h i s  age, a bassinet held 
i n  place on the back seat by a bassinet r e s t r a i n t  i s  the safest  means 
ava i lab le .  An a l te rna t i ve  i s  to  wedge the bassinet between f r o n t  and 
back seats on the f l o o r .  Then, a t  s i x  months o f  age, most babies can 
t rave l  i n  a c h i l d  seat. 

There may be times when you won't  have a bassinet o r  a c h i l d  seat. 
In t h a t  s i t u a t i o n ,  nurse your ch i l d  i n  the back seat. Wear a seat belt, 
but on ly  around yourse l f  - never around you and your child. 

I f  you have any questions a t  a l l  about car safety  f o r  your children, 
c a l l  "Safety Information" a t  the T r a f f i c  Accident Research Uni t  at 
662-0111, extension 671. 
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HE'S BEEN ON THE WRONG SIDE OF THE LAW SINCE HE WAS FOUR 

Four i s  an awfu l l y  young age to s t a r t  l i v i n g  dangerously. But 

many ch i ld ren around t h i s  age, who r ide  unrestrained i n  the f r o n t  or 
back seats o f  cars are doing j u s t  that. 

There i s  a law i n  New South Wales t h a t ' s  concerned w i t h  the welfare 
o f  ch i ld ren i n  motor cars. 

I t  says t h a t  ch i ld ren must use avai lab le r e s t r a i n t s .  I t  applies 

t o  a l l  ch i ld ren over s i x  months; y e t  i t  i s  o f ten ignored when children 
have outgrown t h e i r  c h i l d  seats, from about f ou r  years o f  age. 

I f  there i s  no c h i l d  seat o r  ch i l d  harness ava i l ab le ,  a properly 
adjusted adu l t  seat b e l t  should be worn. With an approved booster 
cushion, i t ' s  safe and comfortable f o r  even a small child. 

A l l  the law expects, i s  t h a t  you should provide your ch i ld ren  with 
the same chance f o r  surv ival  tha t  you give yourself. 

You wear a seat b e l t ,  your c h i l d  should have the same security. 

I f  you have any questions 



-35- 

411 

CHILDREN SHOULD BE KEPT FIRMLY IN THEIR PLACE 

The protect ion o f  chi ldren i n  your car depends on more than just 

having an approved ch i l d  seat, ch i ld  harness or  seat belt. 

Correct i n s t a l l a t i o n  and adjustment are v i t a l .  Without them the 

r e s t r a i n t  can cause i n j u r y  i n  a collision. 

A l l  safety  equipment should be securely anchored to  the car - 
according t o  manufacturer's instructions. 

Adjustments should be checked each time your c h i l d  gets i n t o  the 

car.  Straps f i t t i n g  snugly - even when the c h i l d  i s  sleeping - with 

no f reep lay  a t  a l l .  Buckles should be tugged, to  ensure they have 

locked. I f  adu l t  seat bel ts  are used, and they can be used f o r  children 

over 12 months - preferably with a booster cushion - the sash should not 
l i e  across the face or  head. 

Your c h i l d ' s  safety i n  the car depends on three th ings:  correct 
equipment, co r rec t  i n s t a l l a t i o n  and correct  adjustment. One i s  useless 

wi thout  the others. 

I f  you have any questions 
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HE'D FACE DEATH TO SEE MORE OF THE WORLD 

The biggest t h rea t  t o  the safety o f  your c h i l d  i s  natural  curiosity. 
Who wants t o  be t i e d  down i n  the car with a seat b e l t ,  when a l l  those 
exc i t i ng  things are happening i n  the world out there? 

There i s  now a solut ion to  t h i s  problem. A booster cushion - for 
the c h i l d  who has outgrown his c h i l d  seat. Held in  place by a harness 

o r  seat b e l t ,  an approved booster cushion w i l l  ra ise  a small c h i l d  to 
window level. 

too. 

You can have peace o f  mind wi th  a contented c h i l d  - and a safe one 

I f  you have any questions 
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HAS THE NOVELTY WORN OFF YOUR CHILD YET? 

There was a t ime when nothing was too good f o r  you r  baby. The 

bes t  c h i l d  seat  money could buy. Painstaking a t t e n t i o n  t o  strapping 

her  i n  each t ime you used the car. 

Now t h a t  she's o l d e r ,  i t  doesn ' t  seem as impor tant .  She's bigger 

now. She can look  a f t e r  h e r s e l f  i n  the back seat. 

The t r u t h  i s ,  when a c h i l d  i s  not  strapped i n ,  r i d i n g  i n  the  back 

seat  i s  n o t  much s a f e r  than r i d i n g  i n  the  f r o n t .  In the event o f  a 
c o l l i s i o n ,  o r  even sudden brak ing,  a c h i l d  would be f l u n g  about like 

a rag d o l l  - i n t o  a l l  so r ts  o f  sorrowful  situations. 

When a c h i l d  grows ou t  o f  a c h i l d  sea t ,  i t ' s  impor tant  t o  update 

the s a f e t y  equipment. A c h i l d  harness can be used, o r  a snugly fitting 

a d u l t  seat  belt. 

I f y o u r  c h i l d  c a n ' t  see out  o f  the window, an approved booster 

cushion should be used w i t h  e i t h e r  o f  these r e s t r a i n t s .  That way, your 
c h i l d  w i l l  be safe - and happy too. 

I f  you have any questions 


