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Abstract 

From 1925  %,hen road  accident  data  for  Australia  were  first  pubhshed  till 1979, 
over IO0 000 road  users were  killed and 2.2 mlllion  Injured.  Nevertheless.  motor vehicle 
travel is much  safer  today  than it was  fifty  pears  ago.  Although  the  reasons  for  this 
improvement  are  not fully understood,  a  measure  which  has  had  a  major  influence in 
recent  years  has  been  the  fitting  and  wearing of seat  belts. 

The  action  taken by the  Australian  States  and  Territorles  to  ensure  seat  belts  are 
worn  has been one of the  major  road  safety  experiments.  There is little doubt  that  this 
action  has been  successful both  in  reducing  occupant  casualties  and in gwing  the  lead 
to many  other  countrles  to  introduce  similar leglslation. 

There  has been a continuous  demand  from  within  Australia  and  overseas  for 
Information on all aspects  ofseat belts.  Consislent  with  the  early  history  ofroad  safety 
in t h ~ s  country,  however,  many of the  details  relating Lo seat  belt  fitting  and  wearing  are 
either no1 recorded.  Sragmented or dlfficult to locate.  This  paper  attempts to draw 
together  available  information  on  the  development,  implementation,  evaluation  and 
refinement of this  countermeasure. 
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1. Early Developments 

1.1 The first fifty years 

until  much  later  that  registratlon  and  accident  data  became  available 011 an  Australla- 
The first  petrol  engined  car  was  sold In Australla in 1897.79 Although i t  was not 

wide basis. there  were  small  numbers  of traffic accident  fatalities  occurrmg in these 
earlyyears.ForenampleinVictoria1n1913therer\ere22dcathsfromtrafficaccidents. 
which  represented one for every 513 registered \chicles or one for every  605 licensed 
 driver^.^' 

Contemporaneous  with  the  early  development of the  motor  car.  there  had been 
recognition  overseas of the need to restrain  occupants.  In 1903 a  Frenchman  had 
patented a sophisticated  restraint  system  incorporating  an  adjustable  harness  and  lap 
belt attached at the  upper  anchorages to the  seat  back.  Thls  and  orher  earl)  designs 
were  apparentlyintended  to  stop  occupants  from Falling out  of~ehicles  during  normal 
travel. Belts were fitted in some  of the first  military  atrcrait  for the same reason.’6 

Before 1950  few motorists  voluntarily  fitted  or  wore  belts.  and 110 vehicle 
manutacturer in the  Australian  market ofered belts  as  options  or  voluntarily  fitted 
belts  ~n vehicles a t  the  tune  ofmanufacture Publicity throughout  the  period  tended to 
putmore  emphasls on accident  reduction  measures  than  on  injury  reduction  measures 
such as seat belt wearing. 

1.2 The beginning of vehicle safety  research 

In  the 1940s researchers  worklng in tbe field of aviation  safety  established  the  need 
to  adequately  ‘package’  occupants.  This  princ~ple is of fundamental  Importance In the 
modern  approach to protecting vehicle occupants  The  Stapp  Car  Crash  Conferences. 
the  first in 1955,  and  the  Annual  Conferences  of  the  American  Associatlon  for 
Automotive  Medicinc, which began a year  later. proved important  forums  for  the 
interchange of technical  information  and  research  results.  The  road sarery research 
programs at the  Cornell  Aeronautical  Laboratory in the U S and the Road  Research 

ejection  from motor  vehicles had been identified by  Cornell researchers “ Some 
Laboratory in the L.K. also commenced  at  about  the same  time. By 1954 the  danger of 

preliminary  research  data  on  the effectiveness of seat  belts  had  also  become  akailable 
by  this tune. This  mformation  enabled the Special  Subcommittee  on  Trattic SaCet) of 
the U.S. House of Representatives  to  conclude in 1957 111 an  excellent summar! report 
that  it  favoured  the  uistallation  and  use of seat belts.78 

passenger vehicles (a  move whlch did  not occur  until much  later in .4ustralia). This 
In 1955 safety belts  were  first ofered as  cptional equipment in somc  neu U.S 

development in conjunction with some  voluntary  fitting  of belts in ellsting vehicles by 
the general  public  and by organlsations  meant  that, for the  first  time. sufficient 
numbersofbe l t swere i~~use topro \~ iderherawdataroreva lua t ionsof thee i~ec t iveness  
of belts in crashes. 

compared  and i t  was concluded  that- 
Large  samples  of  occupants (933 belt  wearers  and 8784 non-belt  wearers) were 

users of saiety belts s u s t a m d  approxlmately 35 percznrlzsr‘ma.iol”T~tal’ grade ~ n ~ u r i e s  
than did non-users Thts rcduciion in injury was found to be sraiistlcally siplficant a n d  no1 
due to chance fluctuations. 
In  Australia in May 1959 the  Senate of the  Commonwealth  Parliament  esrabllshed 

a Select  Committee  to  investgate  ‘the  best  means or promoting  sound  road  safety 

I 

In  February 1960 a  major  study by the research  group a t  Cornell  was 



practices in Australia’. In the  Committee’s  report,  dated  September 1960, the  results of 1 
the  Cornell  research  program  were  reviewed  and it was  recommended  that: 

The motor trade should install seat belts of an approved standard in all motor vehicles. Road 
safety authorities should give puhliclty to the advantages ofwearing seat 

practices  ofthe  vehicle  manufacturers,  the  1960s  did  see  a  sustained  attempt  to  educate 
Whilst  the  Senate  Committee’s  recommendation  had  little  immediate effect on  the 

the  public  on  the  value  of  wearing  seat  belts.  One  of  the  key  elements  of  these 
campaigns  was  the  pubhcising  of  the  value of buying  and  wearing  seat  belts  approved 
to the  Australian  standard. 

1.3 The development of Australian standards for seat belts 

At  the  national level. co-ordinatlon in matters  relating  to  transport.  including  road 
safety, is achieved  through  the  Australian  Transport  Advisory  Council  (ATAC) 

transport. 
comprislng  the  Commonwealth.  State  and  Territory  Ministers  responsible  for 

In  1947 a t  its  first  meeting, ATAC  established  the  Australian  Motor  Vehicle 

construction,  equlpment  and  performance  of  all  road  vehicles.  AMVSC  recom- 
Standards  Committee  (AMVSC) to define  recommended  national  standards for the 

mendations  adopted by ATAC  became  the  ‘Draft  Regulations  Defining Vehicle 

commonly  referred to as  the  ‘Draft  Regulations’. 
Construction;  Equipment  and  Performance  Standards  for  Road  Vehicles” 

In  the  same  year  ATAC  established  the  Australian  Road  Safety  Council  originally 

safety. In  September  1955  the  Safety  Councll  requested  the  AMVSC to report  on  the 
to  conduct  nation-wide  educational  campaigns  but  later to examine  all  aspects of road 

possibilities of  introducing  in-built  safety  features  into  new  vehicles.  The  AMVSC 
decided  that  there  was  an  Immediate  requirement for an  Austrahan  specification for 
automobile  seat  belts  and, in 1958,  referred  the  matter  to  the  Standards  Association of 
Australia  (SAA)  for  investigation. 

developing  occupant  restraint  standards In Australia  for  over a decade.  A  wlde  range 
The  SAA  established  a  drafting committee (SF/ 15) which  was  to  play  a  key  role in 

of scientific,  Industrial  and  governmental  organisatlons  and  departments  were 
represented  on SFI15. 

vehicles, was  approved on 28 April  1961.  The  strength  requirements  for  complete 
Australian  Standard E35--1961, ,%/et) belts and harness assemblies for motor 

assemblies  specified in the  standard  were  essentially  the  same  as  laid  down in the  1960 
Bntish  Standard for seat belt assemblies. 

before  reasonable  quantitles  of  belts  were  being  produced  (Table I). lnitlally  the  SAA 
Local  production of seat  belts had  commenced in the  late 1950s and it was not  long 

tested  two  prototypes  of  each  seat  belt  model  submitted by the  manufacturer  and 

in the  Standard.  Followmg  complaints  that it  was difficult for  the  public  to  obtain 
published  regular  lists  ofthose  makes  and  models  which  had  passed  the  tests specified 

standard,  the  SAA in  1966  registered  a  unique  certification  mark  which  could  only  be 
access  to  the  lists  and  also  that  production  belts  did not necessarily  comply  with  the 

mark  was  that a manufacturer  had  to  agree  to  SAA  inspectlon  and  testing  to  ensure 
used by manufacturers  approved by the  SAA.  One of the  conditlons of obtaming  a 

production  continued  to  meet  the  requirements  of  E35. 
The  original  terms  of E35 dld  not  include  technical  specifications  for  the 

eventually  produced in 1967  entitled  Dll”1961, Seat belt  rrnchoragrpoin/.s. E35- 
installation of belts and ha1 ness assembhes in vehicles. A standard  for  anchorages  was 

1961 became  the  forerunner of a range  of  other  standards  which  cover  items  such  as 
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static b e l t  assemblies,  retractors.  webbing  and  child  restramts.  Appendix 1 contains 
details of these and  later  standards. 

The  standards  gave  the  public  a  yardst~ck  uith whlch to undertake  purchase of 

purposes.  For  example. a number of States  Introduced  legislation  which  banned  the 
belts  and also served a  similar  lunctlon for admlnistrdtors.  partlcularly for legislative 

sale of unapproved  seat  belts. 

Seat belt production in Australia 
Table 1 

( ' o w  

Yeor of munufucrure 

1963-64 . . . 
1964-65 . . . 

196667 . . . 
1965-66 . . . 

1967-68 . . 

1968-69 

1969-70 . . 

197&71 . . 

1971-72 . . . 

1972-73 . . . 

1913-74 . . 

1974-75 

1975-76 . . 

1976-77 

. .  

Type ofbelr 

LOP Sush Combinurion Other 

61 
83 

21 234  6 
34 316 

70 
5 

12  338 
180 48 5 60 

1 
7 "- 

259  690 14 
" 

325 - 67 I 15 

263  867 n.a. 
'A 

n.a. n.a n.a. - - - 706 n.a. 

562 n.a 

357 n.a. 2  440 

325 n.a. 2 484 

427 n a. 1 766 

459 n.a. 1670 

3 020 

2 571 - - 
" 

To tal 

438 
328 

427 
795 

963 

I011 

I130 

n.a. 

3 126 

3  139 

2 991 

3 009 

2 193 

2 129 

__ 

Sourer: Australian Bureau of Sratlstlcs. Manufacturing  Commodities Bulletin-Principal Artlcles 
Produced Rcf. No 12 26 

1.4 Early  Australian  and overseas research  on  the  effectiveness of rearing seat belts 

Followmg the  initial  report  of  the  research  by  Cornell  referred t@ abo\e.  there were 
a number of subsequent  studies  published In the U.S.'" 3 @ . d 3 . 1 3 .  

Swedeng-14." as well as a  number in Australia.  The  Australian  papers  ~ncluded 
literature  reviews11~36~i1~90.  anecdotal  accounts of accidents': 5c and en'ectiveness 
studies  based on both  mall'^^^"'^'^^^^^^^ and  largeR1  sampies o i  seat belted occupants. 
In addition.  there  was a number of studies of accidenls i n  which n o  belted  occupants 
were e n c o ~ n t e r e d ~ " ~ ~ ~ ~ ~  or where  information  regarding belt n:earing ma). have been 
collected but was not  presented In the  study  report.2'*  Although  these  studles  used  a 
wide  range of approaches. [hey all reached a common  conclusion  [hat  the  wearing of 

L;.K.'O.57.6? and 



seat  belts  either  was  or  would  beeffective in reducing  occupant  casualties.  Brlefdetalls 
ofeach  study  are set out in Appendix 11. 

by McCausland & Herbertis  was  the  first in a  series o f a t  least six reports  spanning  the 
Amo-lgst  these  reports.  there  are  two  which  were of major  importance.  The  report 

time  period 1962-68, which  conclusively  demonstrated  the  value  of  seat  beits in 

conditions of terram  and  weather. 
vehlcles being  operated  by  the  Snowy  Mountains  Authority  (SMA),  often In extreme 

precedent in Australia: 
Briefly the  SMA  look  the  following  steps in an  exercise  which  was  wlthout 

investigated  alternatwe  seal belt configurations  and  concluded  that  the  lap  belt 

developed  a  technical  specification  for  the  belts  including  a  dynamic  test, 
commencing in May 1960,  fitted  over  3000  belts  (mainly  diagonal) in seventy-eight 
dlffereni  models of light  and  heavy  vehicles,  including  tractors,  cranes  and  over- 

* Issued all  drivers  with  a  hooklet  setting  out  the  reasons  for  installing  belts  and  the 
snow vehicles; 

made  the  wearing  of  seat  belts  compulsory  for all employees  with  apparently  good 
advantages or the  designs  adopted; 

results;  for  example,  in  the  first  serles  of  twenty-one  accidents,  there  was  only  one 
case  where  a  belt  was  not  worn:58 

should  not  he  fitted  unless 11 was  impracticable  to  fit  a  more effective type: 

carefully  evaluated  the effects of  this  action: 
widely  publicised  the  effectiveness  of  the  campalgn; 
encouraged  employees  and  contractors  to fit  belts in thelr  own  vehicles. 
The  other  important  Australian  paper  was  an  analysis  of  seat belt  effectiveness 

based  on pol~ce  reports  of  nearly 40 000 casualty  accidents  that  occurred in Victoria 
during 1963.8' I t  was  concluded  that  drivers  wearing  belts in urban  accidents  were 
30 per  cent less likely to he killed or Injured.  For  the  7000  rural  accldents.  the 
comparable  figure  was 22 per  cent. 

available  and  the  two  studies  provlded  a  strong  foundation  for  publicity  and, in some 
For the  first  time,  estimates of belt  effectiveness  using  Australian  data  were 

States. legislative action. 

1.5 Publicity  campaigns  and  public  opinion 

Between  1962  and  1973  the  Australian  Road  Safety  Councd  distributed  a  monthly 
journal  called Repor/* throughout  Australla  and  overseas. Report strongly  lobbied  for 
seat  belt  fitting  and  wearmg  and  reported  on  many  large-scale  publiclty  campaigns. 
For  example,  a  joint  campalgn in 1961-62 with  the  Life  Offices'  Association  of 
Australasia  involved  distribution  of  7  million  pamphlets  with  premium  renewal 
notices.  Increases in sales  of  belts  were ~ l a i m e d . ~  A  further  major  campaign in 
September-December  1964  included  distribution of 3 million  posters  and  leafleh6 
Again  increases In sales  were  claimed.  Numerous  business  companies  participated in 
the  campaigns  and  many  fitted  belts to their  fleets. 

postmarks,  advertisements  on television and  radio,  and in the  press,  and  extensive 
Other  campaigns  during this  period  Included  use  of  seat  belt  messages  on 

participation  by  the  vehicle  and  seat  belt  manufacturing  industries.  Expounding  the 
resultsofearly  Australian  and  overseas  research  was a component  ofmanycampaigns. 

belts. A  public  opinlon  poll in late  1962  of  more  than  1000  persons  throughout 
The  publicity  appears  to  have  had  most  effect  on  changing  the  public's  attitude  to 

" 

* F ~ a m  Augusl 1967. Reporr was published by the Commonwealth Departmen1 olShlpplng and 
Transporl 
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Australia  found  only 1 per  cent  who  saw  seat  belts  as  one  ofthe  three  most  important 
road  safety  countermeasures.’  Only  four  out of thc 1057 persons  interviewed  felt  that 
there  should  he  more  publicity  about  seat  belts. 

Public  opinion  of  the  safety  value of seat  belts  changed  radically  during  the 19605. 
In March 1970 one  survey  conducted in New South  Wales  found  that  public 

rated  belts  as ‘very important’  or  ‘important‘  Including  almost  two-thirds of those  who 
acceptance of the  benefits  of belts was surprisingly hlgh-75 per  cent of all respondents 

never  wore  belts.2n 

fitllng of belts  but,  unfortunately.  appears to have  had  little  influence on belt wearing. 
The  publlclty  campaigns  probably  also  had a small  positive effect on the  voluntary 

One study  has  suggested  that  perhaps  the  fundamental  source of publlc  reswance  to 
seat  belts  was  that  many  motorists dld not feel sufficiently  vulnerable to  death  or  injury 
undernormaldrivingcondltions.-yAsthestudywentontopointout.thisbelieflsnota 
misconception  as  the  prohability  of  accident  nxolvement on a  part~cular  trlp is very 
low  Accordingly, i t  is probable  that  continued  publicity  campaigns In the  absence of 
compulsory  wearing  legislation  would h a \ e  been  largely  nnsuccessful In raising 
wearing  rates. 

1.6 Voluntary fitting 

Data on the  extent to which  belts  were  fitted  voluntarily  by  private  owners. 
organ~sations  and  manufacturers  are  sparse.  The  first  data on Australian  production 
of seat  belts  relate  to 1963-64 when 328 000 belts were produced  (see  Table I ) .  T h ~ s  
level o fp roduc t~on  was sufficient to supply a  pair of belts  for 7 per  cent  of all the  cars 

voluntarily fitted  by owners and  organisations 
and  station  wagons on the  register  at  December 1963. At  this  time  most  belts were 

Durmg  the  early  1960s  many  large fleet owners  had  voluntarily  fitted  belts  to  their 

DepartmentsofCivil  Aviation.  Interlor.  Supply.  Works,  Postmaster-Generals.  RAAF 
own vehicles. Publlc  Service  organisations  which took this  actlon  included  the  Federal 

addition.  many  business  companies  fitted  belts in theu vehicles. 
and  the  Army  and  many  State  Government  Departments  and  ~nstrumentalit~es In  

In 1965 ~n theU.S. all vehlcle manufacturers  were  voluntarily  installing  at  least  four 
lap  belts  per vehicle, thus  predating U S  Federal  requirements by two  ears Prior  to 
th~s  date  some  individual  States  had  required  the  fitment of seat  hells  e g. lllinois- 
1961. Wisconsin and Californ1a-1962.63 

In Australia  the situation was  somewhat  different. Few ofthe  major  manufacturers 
fitted  anchorages  and  belts  before 3965. From 30 June 1964 the  State of South 
Australia  required  anchorages to be fitted in the  front  outboard  seatmgposit~ons of all 
new passenger  cars  and  derivatives.*  Although  anchordgescould  he  e~ther  two or three 
point, the  legislation e\.entually  led to most  manufacturers  voluntarily fittlng three 
point  anchorages  for all new vehicles sold i n  A ~ s i r a l i a . ~ ’   A s  a consequence,  the 
proportion  of vehicles al the  annual  Melbourne  Motor  Show  wllh  anchorages 

45  per  cent In 1963 to  almost 100 per  cent in 1966.54  A  table  setting out the  dates 
(presumably In at  least  the front outboard  seatlng  positions)  Increased  liom  about 

anchorages were fitted  by vehicle make  and  model is contained In Section 22 of the 
Draft  Regulations I o  

outboardseatingposltionsofnewpassengcrcarsandtheirderi~at~ves.Thet?peofseat 
From I June 1967 South  Australla  required  seat  belts  to  he  mstalled in the  front 

belt  was  not specified and  lap  belts satisfied the  requlremenl. Unlike the  anchorage 
requirement.  the  legislation  did  not  lead  to  belts  becoming  more  generally available in 



new  vehicles  throughout  Australla.  A  representative of an  Australian  vehlcle 
manufacturer  stated  ‘that  the  demand  for  seat belts  was too low  to  justify  seat  belts 
being  introduced  as  standard  equipment  and  what  demand  there  was  could be  satisfied 
by a f te r   marke t   f i tn~ent ’ .~~  

seats  although  few  belts  were  fitted in rear  seats.  There is some  evidence  that  fitting 
Data  from  this  period  show a slow hut  steady  increase in fitting of belts in front 

rates  were  lower  in  country  areas.4i  (Details  of  some  of  the  more  important  surveys  are 
set out below.) 

In  late  1962  a  questionnaire  survey  of  over  1000  persons  throughout  Australia 
found  that  only 5 per  cent  of  their  passenger  cars  and  utilities  were  claimed  to he fitted 
with  belts in the  front  seat  and less than  one in 300 had  rear  seat  The  first 
roadside  survey  was  undertaken in Melbourne in May  1964  and  found  some  23  per 
cent  ofcars  and  station  wagons  were  equipped  with belts in the  driver’s  seat.81  In  the 

seat  belts hut less than 1 percent  had  rear  seat  belts.8  Also in 1965,26  percent  of  1200 
following year 12 percent  ofalmost 19 000cars  surveyed  throughout N.S.W. had  front 

vehicles  checked in Hobart  were  reported  to  have  had  belts  but no details  were 
available  on  belt  type o r  belt  location.’  A  survey  in  Melbourne in 1965  found  20  per 
cent of 14 000  passenger  cars  and  derivatives  had  belts  fitted  for  the  driver  and  left- 
hand  f ront   pa~senger .~  One of  the  reasons  why  the  Tasmanian  and  Victorian  data  were 
higher  than N.S.W. is that  the  latter  included  rural  areas  where  belt  fitting  rates  were 
known  to  he  lower  than in urban  areas. I n  addition,  Victoria  had  compulsory 
anchorage  fitting  requirements  on  new  vehicles  which  may  have  encouraged  some 
voluntary  belt  fitting. 

By comparison with  these  surveys  which  were  ‘one-off  exercises,  each  October 
from  1964  for  some  years,  the  Road  Traffic  Board  of  South  Australia  undertook  large- 

compulsory belt fitting  legislatlon in South  Australiain 1967, the  voluntary  fitting  rate 
scale  collection  of data  on  fitting  and  wearing.  Prior  to  the  introduction  of  the 

metropolitan  Adelaide.6’  Trends in fitting  rates in South  Australia  from  1964  to  1977 
in the  driver  position  had  reached 28 per  cent  of all passenger  cars  and  derivatives in 

are  set  out in Table  2. 

1 .I Voluntary wearing 

Data  on  voluntary  wearing  rates  during  the  1960s  are  sparse.  In  Victoria, in 1964, 
64  per  cent  of  drivers  of  passenger  cars  and  derivatives  involved in casualty  accidents 
were  wearing  belts  where  they  were  fitted.R‘ By 1967  this  figure  had  dropped to 50 per 
cent.R9  However,  no  contemporaneous data are  available  on  wearing  rates in general 
traffic in that  State. 

in 1964. when 64 per  cent of  drivers  wore  available belts, i t  can  be seen that  during  the 
The South Australian Road  Traffic  Board  data are set out in Table 2. From  a  peak 

years of compulsory  fitting  hut  voluntary  wearing  (i.e.  1968  to  1970).  the  wearing  rate 
declined to a low of 27 per  cent in 1970.  Throughout  this  period  the  overall  wearing  rate 
for  drivers h e .  fitting x wearing)  was  increasing  very slowly-I0 per  cent in 1964 to - 
16 percent in  1970. 

were  further  rises in the  earlv Dart of 1971 when  the  wearing  legislation  came  into  effect 
In  Sydney  wearing  rates  towards  the  end of 1970  ranged  from 15-26 per  cent.  There 

- ~~ 

~~~ ~ , .  
in Victoria.33  A  similar  flow-on  effect is reported  to  have  occurred in South  Australia.6s 

the  majority  of  vehicle  occupants  still  did  not  have  belts  available  and  of  those  that  did 
Thus,  after ten yearsofsustainedpublicityand some legislatedfittingrequirements, 

the  majority  did  not  wear  them.  The first of these  problems,  the  non-availability of 
belts,  was to be  largely  solved by the  introduction  of  the  4ustralian  Design  Rule 
system. 

6 

I I  



Seat belt fitting and wearing in South Australia 
Table 1 

1964 IY66 1968  1969 I970 1971 1972 I973 1974 1975 I976 1977(u] 

Vehicles  fitted-driver position . 15.1 28.2  46.5  52.3  60.0  66.9  68.5  74.4  77.9  82.3  84.9  94.7 
Wearing rate-drivers. . 
Wearing rate-passcngcrs . , 4 8 0  41.9  22.5  18.9  23.1  33.2  68.5  64.6  58.3  55.8  71.3  71.0 
Wearlng rate---occupants . 60.2  44.8  26.2  26.0  26.3  36.0  11.8 74.1 68.1 6 6 0   8 4 . 3   8 4 5  

~~ .~ ~~ ~~ 

64.3  45.7 36 5 28.9 27.5  37.0 x l . 1  71.7 72.0 70.0 90 1 90.7 



2. The  Australian Design Rule system 

2.1 The  establishment of the  system 

In the  early  1960s  it  became  apparent  that  motorvehlcle  safety  was  an  increasingly 
complex  subject  extending  beyond  the  capacity of the  Australian  Motor  Vehicle 
Standards  Committee.  Consequently  ATAC, in July  1965,  established  the  Australian 
Motor Vehiclc  Design  Advisory  Panel  (AMVDAP)* to make  recommendations  for. 

reducing road deaths and rnmimismg the extcnl and scverltg of road accldent Injuries to 
occupants,  other road usen and pedestnans by the production of a safer road vehicle. 

would  become  the  ‘Australian  Design  Rules  for Motor Vehiclc  Safety‘ (ADRs). 
It was  agreed  that  the  recommendations  of  AMVDAP.  when  endorsed  by  ATAC. 

The first  five ADRs were approved in February 1967 and, in July of that  year, 
ATAC  considered a report  from  the  Panel  concerning  alternative  schemes  for  the 
implementat~on of the  ADRs.  The  establishmcnt of a central  certification  agency  to 
administer a type  approval  system received strong  support  from  ministers  and  the 
industry.  In  February  1969 ATAC agreed to the  estabbshment of a joint 
Commonwealth/State  body  for  these  purposcs  and,  at  the  next  meeting.  this  body  was 
deslgnated  the  Australian  Motor  Vehlcle  Certification  Board.  Technical  and 
secretariat  support  to  the  Board I S  provided  by  the  Federal Office of Road Safety in the 
Department  of  Transport. 

2.2 ADRs for  seat belts and  seat belt  anchorages 

One of  the  tirst  priorities of the  AMVDAP  was  to  develop  safety  standards  for  seat 
belts (ADR 4) and  anchorages  (ADR 5) for  passenger  cars  and  derivatives.  From  the 
outset  the  Panel  recognlsed  the desirability of requmng  seat  belts  with  non-detachable 
upper  torso  restraints.  This  contrasted  with  (he  then U.S. approach  where  fittmg  of 
seat  belts  wlth  detachable  sash  straps  was  common. 

E35-1965, Sear belt rmemblies fbr motor ve/uc/e.T. A D R  5 referenced  Australian 
At  the  time of first implcmentatwn,  ADR 4 largely  reflected  Australian  Standard 

Standard Dl 1”Seat bel, nrlchorap poinr,i and  was  subsequently  upgraded  to  ADR 
5A. It specified the  type of seat  belt to  be fitted to  each  sealing  position  as well as  the 
strength  and  location  requirements  for  anchorages.  Both  Rules  came  into  erect  on 
1 January  1969. 

proportion  of  vehicles  fitted  with belts.  In Melbourne  the percentage of passenger  cars 
With the implementation of ADRs 4 and, 5A, there was a steady increase in the 

and  derivatives  titted  with  belts  for  drivers  and  left-hand  front  passengers  rose  from 
50 per  cent in 1969 to  76  per  cent In 1971.3 The existence  of a vehicle population  with 
such  a  high  proportion  of  belts  fitted  was  an  important  factor in ensuring  the  success of 
the  bell  wearing  legislation. 

passenger in cars  and  derivatlves  was well o x r  90  percent by  1977. Over  tw,o-thirds of 
As can  be  seen  liom  Table 3. belt  fittmg  rates For the  driver  and  left-hand  front 

rear  seatlng  positions  had  belts  and  thls  figurc  increased as older  vehicles  were 
deregistered.  The  ADR  system  made  belts  available  to  most  occupants  of  passenger 
cars  and  derivatives.  Design.  comfort,  installation  and  perrormance  characteristics  are 
stillkeptunderre‘i’iew.TheupgradingoTtheinitialADRs4and5Aisdiscussedlaterin 
thls  paper. 

~~ 

* in 1970 the Panel was reconslituled as the A d v ~ o t y  Cornrnlllee on Saicly I D  Vehicle Dcslgn (ACSVD) 
and ~n 1983 rcslruclurcd a s  the Vehicle Safety Adaiaory Cammirtee (VSAC)  The Chairman and 
t e c h n u 1  secretam1 arc prowled hy  the Cummonwealth Deparlmcnl oSTvanapon A more detalled 
dlscusslon 01 the operalmn u l  the Australran Deslgn Rule ayster can bc found ~n reicrencer 2 and 92. 

~~ - ~ -~ ~~ 
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Scat belt fitting r a t e 4 r i r e r  only ( 0 )  

Table 3 

~ 

Locarion 

Melbourne 
May 1971 
February 1972 
Februar), 1973 
May 1973 
February 1974 
February 1975 
December 1975 
February 1976 
December  1976 
February I977 
February 1978 
March 1978 
July 1978 

Rural Victorian  cities 
May  1971 
February 1972 
February 1973 
February 1974 
February 1975 . 
February 1976 
February 1977 . 
February 1978 

June-July 1972 
Sydnej 

May 1974 
Octobcr 1974 . 

November 1976 
Novembcr I975 

Brishane 
May 1974 . . 

Ma) 1971 
Perth 

March 1978 
July 1918 

Adelaide ( b )  
OcLober 1971 . 
October 1972 
May 1973 . 
October 1973 
October 1911 
Ocrobcr 3975 
October 197b . 
December 1977 
March 1918 
July 1978 

Hobart 
May 1973 . . 

Lap-sash 

. Lap-sash 
A I  I 

A11 

Lap-sash 
All 

Lap-sash 

66 
77 

24 

81 
2 1  
24 

82  
88 

15 
24 

90 24 
94 
95 

15 
24 

95 
96 

l i  
24 

98 96 24 

91 
15 
15 

62 ‘4 
68 24 
75 
86 

74 
24 

90 
93 

24 
24 

95 24 
97 24 

x2 15 

79 15 
91 15 
91 15 

69 
67 69 

69 
80 
74 

I S  

7s 
69 
69 

82  
85 

69 
69 

95 
91 

69 
15 

91 15 

74 15 



Locorion 

Newcastle 
May 1974 . . 88 15 
Wollongong 
Ma\; 1974 88 15 
Canberra 
December  1975 . . . 
December 1976 . . . 

93 15 
96 

March 1978 . . 
15 

97 15 

3. The impact of legislation 

3.1 The introduction of the compulsory seat belt wearing legislation 

In  December  1967  the  Victorian  Parliamcnt  passed  an  Act  which  established a 
Jomt  Select  Committee  on  Road  Safety.  The  first  two  reports of the  Committee 
concerned  vehicle  roadworthiness  and  pomts  demerit  systems.  The  third  inquiry of the 
Committee  related to ’the  desirability of the  compulsory  fitling  and  the  compulsory 
wearing of seat  belts in motor vehicles‘. 

Professor P. N .  Joubert of the  University  of  Melbourne,  at  the  first  major  hearing 
ofthe  Committee,  strongly  advocated  the  compulsory  wearing  of  seat  belts. HIS stand 
was  supported by the  Australian  Medical  Assouation,  the  Victorian  Poltce  Surgeon 

range of the  published  literature on  seat  belt  cffectiveness  from  Australia  and overseas. 
and  the Royal Automobile  Club of Victoria.  The  Committee  also  had  access to  a  wide 

including  the  classic  studyofBohlin.  In  addition a speaal  study  was  undertaken  for  the 
Committee by the  Vlctorian  Traffic  Commisslon  which  concluded  that  belts  reduced 
the  probability  of  being  killed in Victorian  accidents in 1967  by 36 per  cent.8g 

newspaper,  the  Committee  chalrmdn or that  period  discussed  the  major influences  on 
However;  not  all witnesses were in favour  ofcompulsion. In a letter to a  Melbourne 

the  Committee in arriving  at its recommendatlons.  He  referred  to  ‘the  almost 
unanimous  awareness by witnesses of the  value orseat belts‘  but  went  on  to  say  that 
‘almost  wlthout  exception.  these  same  witnesses  strongly  advlsed  against compulsion 

infrmgement  on  the  liberty  of  citizens’.’‘ 
on  the  grounds  that  such legislation was  unrealistic.  could  not  be  enforced or was  an 

Nevertheless.  on  the  basis of the  available  evidence  the  Committee  recommended 
in September  1969  that ‘All occupants of motor  vehicles  should  be  required  to  wear 
seat  beltswithin a maximum  period  oftwo  years’.”TheCommlttee also recommended 
that  belts  be  fitted in all  passenger  cars  and  derivattvcs  and  that  an  intensive 
educational  campaign  should  he  undertaken. 
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Parliament.  Several  organisations  (such  as the National  Safety  Council  and  the  Royal 
No immediate  action  followed from the Tabling of  the  report in the Victorian 

Australasian  College ofSurgeons). indipidual  cxperts  and  segments of the  press waged 

bythesegroupsundoubtedlywasamajorlBctor~nrhecreat~onofaEa‘i~ourablecl~mate 
B sustained  campaign  urging  adoption of the  recommendarions. Srrong endorsement 

of public op ln~on  and the  encouragemenl of leglsiatlve  iniriatne. 

that  the Victorian Government had  accepted  the  recommendation  that vehicie 
On 17Novemher 1970 the  Victorian Ch1eTSecretary. Sir Arthur  Rylah.  announced 

occupants  should wear seat  belts  The  historlc  legislation  came Into cRect on 
22 December  almost one year BEFORE the dare  rccommended by the Committee. 

Safety  had  requested that  a  detailed  exammarion be made of ths  feasibility of making 
In November 1970 the  New  South Wales Cabinet  Standing  Committee on Road 

wearlng of seat  belts  compulsory i n  N,S.U!. and that a comprehcnsive  plan for 
implementatlon of such  a  requirement  be  prepared. The report   wh~ch was strongl) 
faYourahle to beltwearing was published in December  19707J.  and SIX months later thc 
Government  announced its intention to introducc  legislation  (which  eventually  came 
into  force 011 I October 1971). 

In contrast: In South Australla in Novembe:  1970,  the  repori ofthe  Goxernment 
Committee  ofInquiry  into Road Safety  had  stated  that  ‘The  enforccment  ofsuch a lau 
would appear to be  difficult’and  instead  recommended  greater  publicity  and  unproved 

conc!usions.EO 
belt design.” An earlier  Government Inquiry 111 Tasmania had  reached  sim~lar 

There can be httle doubt  that  the success or l h e  Victorian  legislation 111 causmg a 

subsequent  reductions in casualties.  encouraged thc other  States  and  Territor~es  and 
rapid  increase i n  belt  usage  (wlth  little  obxc(ion from mosi road  users).  and  the 

ewntually  many overseas countries to introduce  similar  kgislation. By 1 January  1972 
compulsory  wearing  apphed  throughout  Aujiraila 

A comparison or the legislation i n  each  State 111 ierms of general  requlrements. 
ewempt~ons and penalties is given 111 Appendix 1 1 1 .  Thc hppendlx also sets out detail? 
ofaddillonal  legislation  which home States  introduced [o ensurc  belts are  fitted ~n older 
vehicles. All Srates  and  Terriror~cs h a l e  mtroduced  reyulrements  relating to restraint 
of  young  chddren in motor vehicles. 

3.2 The effect on wearing rates 

In all Statesthe  legislation  had  an  Immedlateand  significant etlecl on wcarlng rates. 
Generally,  during  the first month. police  wcrc instructed to educatc  and  cautmn 
motorists  rather  than  prosecute for non-compliance. Even during  thls  period.  wearing 
rates  rose  substantially; Ior cxample. Erom 25 per  cent to around 50 per  cent in 
Melbourne.si .4t the end or (his period. w t h  the initia:mn or enforcement.  wearing 
rates rose to over 75 per  cent  and.  as Table 4 shows. h a w  gcnerall) remained high 
Wearing  rates  tend to be lower 111 rural areas than urban areas and. in additlon.  may 
also be lower in some key  sub-groups  such as drinking  drl\~srs.38  Unihrtunatel). there 
is little  recent  data  for some cltie) and for rural areas i n  most Stares. 

3.3 The role of enforcement 

belt wearing between States. For example. In New Souti1 Wales the otfence of not 
There  appear  to  have been substantial variations in the level of enforcen~ent  olscat 

wearing a seat belt constituted 6 per  cent of reported trafic @fences. involx ing  nearly 
35 000 occupants  being  fined  in  !974.42  In  contrast. in South Australia  eniorcement by 
the  police was m i n ~ m a l ~ ~ . ~ l  and wearing rates  decreased  betwen 1972 and  1975.6g 



Seat belt  wearing r a t e d r i v e r  only ( a )  
Table 4 

Locolion 

Melbourne 
May  1971 . 
February 1972 
February 1973 
May 1973 . 
February 1974 
February 1975 
December 1975 
February 1976 
December  1976 
February 1977 
February 1978 
March 1978 . 
July 1978 . 

. .  Lap-sash 

. .  

. .  

. .  

. .  

. .  

. .  
Rural  Victorian  cities 
May 1971 
February 1972 . . . 
February 1973 . . 
February 1974 . . 
February 1975 
February 1976 
February 1977 . .  
February 1978 . . . 
Sydney 
August 1970. . 

April 1971 . . 
June 1971 . . 
September 1971 
October 1971 
November 1971 . . . 
February 1972 . .  
June-July  1972 . . . 

December 1972 . 

February-March 1973 . . 
November-December  1973 . 
May  I974 
October 1974 . . 

November 1975 . . 
November 1976 . . 

. . .  

. .  

. .  

. .  

Brisbane 
May 1974 
Adelaide (b) 
October 1971 . . 
October 1972 . . 
May 1973 . . 

. .  

75 
79 
82 
83 
91 
89 

93 
85 

93 
85 

92 
84 
85 

24 
24 
24 

24 
15 

24 
15 
24 
15 
24 
24 
15 
15 

60 24 
73 24 
76  24 
85  24 
86 24 
83 24 
84 24 
87 24 

All 19 Derlved 
from Rel: 86 

30 
32 
50 
60 

Lap-sash 

All 

Lap-sash 

Lap-sash 
All 

76 
75 
86 

(incl. LHF) 
26 

89 Derived 

94 
from Ref. 86 

91 
85 15 
X? 26 .. 

(incl. LHF) 
~~ 

94  38 

(incl. LHF) 
84  27 

84 IS  

All  37 69 
81 69 

Lap-sash  65 15 
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51 
51 

E8 
t.8 

SI E8 

51 I8 

SI 08 

SI 69 

SI 
El 18 

LS 

SL 98 

SI 
51 i8 

69 
69 

16 
06 

69 OL 
69 ZL 
69 8L IIV 

P8 qres-deT 

0, 
,n 



PI 



4. Improvements to seat belt  design and availability* 

4.1 'The  need  for  improvements 

Legislation in  all States  contains an obllearlon that the belt  be  properl)  adjusted 
and  securely  fastcned. As soon as  large  numbers of occupants  began to wear belts for 

belts  properly As a result the full potent~al of  the seat belt in reducing i n ~ u r )  was  not 
the  first  time. it became  elident  that  man?  people  could not or would not adjust  thelr 

hazardous  arrangements of some belts  were made to motorists' associations, 
being  realised.  Complaints  by users about  discomfort, difficulties In use and  even 

incorrectlyworn or unsatisfacror!; belts had  apparentlycontributed  to  certa~n  types 01 
governments and manufacturers In fact a number of cases were reported  where 

installation of seat belts  The ~mpiementation  dates of the  initial  ana  amended Rules 
This  Information  resulted In a sustained etfort to improve the dcs~gn and 

are set out in Table 6. 

jnjury,35.38 ,,.i:.s-I 

4.2 Development of ADR 5B-sear belt anchorages 

ADR SA specified requirements for rhe srrength and locatlon of anchorage  points 
but @we httleconsideratlon  to  thecomfort  ofthe w~earer. I n  fact a ~eh ic l e  could be built 
to  comply  with  the  .4DR whilst being  unacceptable for comfort  reasons  for a large  part 
of the  drlving  population 

On the  basis of an .4ustralian'"  and  United Klngdom'l study.  strlcter  locatio~j 
requirements for the  upper  anchorage  points 1% ere  specified In A D R  5B. The  Rule  came 
into erect for passenger  cars  manufactured on and  after ; January 1975 w ~ t h   t h e  
intention  that  the  sash  portion of the belt would be plevcnted  from  passing  across  the 
neck or  sllpplng off the  shoulder of most  occupants. As the permmible area for the 
upper  anchorage  point in some  whlcles u~ould h a w  coinclded a ~ i r h  structurally  weak 

introduced Into thc  Rule A further ne\+ requirement specified a  more  resrrtctive  anglc 
areas  such as window elass. :he unique concept of a breakaway  sash  guide  was 

or the iap portion of the belt in an  attempt ro reduce  the  possibllity  of  thc  belted 
occupant  'submarinlnf'  under the lap porrion of the belt. 

4.3 Development of ADR  4A-seat belts 

Two studies3,:' conducted i n  Victoria during 1971 Count ' \ a t  seat belts uere not 
being  worn correctly; in particular.  the  buckle of lapsash  belts \\as being worn too 
n e a ~  the  centreline of the  body and belts \sere being worn loosel: 

Two approaches were taken  to  tackle this problem A pubiiclty  campaign 
demonstrating correct wearine  techniques ! n s  undertaken Ln all Stares In co- 
operation with the Publicity Adiisor) Comm~t tee  on Education in Road Sat'ety-:-. the 
Commonwealth  Department of Transport  then  undertook a series of studies to assess 
the etfectiveness of this  publicity  program.  Statisticall)  significant.  though  relallvcly 
small.  improyements  were  found 111 the numbers ofvehlcle occupants  wearing  their 

li A mors comprchens>ic oiscussio:? o i ihc  upori~dins a l t h e  b e 1 1 1  bst: ,AVRI is cnn1a111i.d III lricrcncs, I O  

i~ The I ' ub lc~~!  Ad\crory Curnm.i:~c or Educar~on ~n Road Salcly IP-\CERS# ad\lss6 AT4C 011 

"" 

and 59 

publmty and cducarian 1 1 1  rnad ,ai'my In lYS4 P.ACERS was lesll-ocrdrcd a s  the  .Ad\Iwq Committee 
on Proniol~an and Education for Road S a l l y  I-ACPERS). 
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Application 01 Design Rules by vehicle category and date 
Table 6 

ADR 
No. 

Passenger  cars Omnibuses 

up to 3.5 

passenger 
ronnes Other Other 

vehicles up I O  (includes  (includes purpose 12 seais(c) 
c a n  derivarires Multi- CVM up ro 3.5 ronnes rehicle,y vehrcles 

GVM 
8 sears (a) 

up ro exceeding 
sration panel vans, passenzer 

9 sears lb) wagons) utilities) cars 12 seur.7 (4 CVW  GVW 
over 

over 
und 4.5 tonnes 4.5 fonnes 

Forward  Other Pasen,qer 
control panenger car 

4 Seat b e l t s  
Front seats . 
Rear seats . , . . 

. .  . .  Jan. 1969 Jan. 1969 Jan. 1970 
. .  Jan. 1971 Jan. 1971 Jan. 1971 

..  Jan. 1970 

..  Jan. 1971 

4A  Seat belts . . . .  Jan. 1974 Jan. 1974 Jan. 1974 . .  . .  July 1974 

4 8  Seat belts . . . . . . .  Jan. 1975 Jan. 1975 Jan. 1975 . .  July 1975 

- ~ 

~~~~~ ~~ ~~~~~ ~~ ~ ~ ~~~~~~~~~ ~~~~~~ ~~ ~~ ~- - 

4C Seat belts .Ian' 1985 (a) Jan. 1976 Jan. 1976 Jan. 1976 *July 1983 (d) 'July  1983  (c) 
Jan. 1985 (h) " July 1976 . .  . .  

4D  Seat belts Jan. 1987  (c) . .  
. .  (d) . .  

5A  Seat belt anchorage points- 
Frontseats . , . , 

Rear seats . . . .  
. .  Jan. 1969 Jan. 1969 Jan 1971 
..  Jan. 1971 Jan. 1971 Jan 1971 

. .  Jan. 1971 

. .  Jan. 1971 

5B Seat belt anchorages *Jan. 1985 (b) Jan' 1985 (a) Jan. 1975 Jan. 1975 Jan' 1975 *July 1983 (d) 
*July  1983 (c) 

' .  July 1975 ..  

32 Seal belts [or heavy  vehicles 

32A Seat belts for heavy vehicles 

, , July 1977 

..  July 1980 
~- 

34 Child restraint anchorages. . , , July 1976 

34A Child restraint anchorages . +Jan. +Jan. 1986 19.56 (b) (a) : Jan, 1985 ..  . .  tJan. 1987  (c) 
. .  (d) . .  

'Front seats only (includmg  the  driver's  seating  position). 
tApplicablc to three rear seating positions only 
:Except thosc cqulppfd  wlth  hinged or folding  rear  seats. 



seat  belts  more  tightly  and with the  buckle  at the side of the  hlp.  Full  details of this 
study  are  contained in rererence 50. 

buckle  remain  at  the  slde of the  body for all adult  nearers  and  for all positlons oi  
I t  was  also  decided,  as  a  longer  term solution. to modi1.y the  Rule to require  that  the 

adjustment.  At  the  same  time;  the  Rule  was  amended to requrre  a  dynamic  test. 

4.4 Development of ADRs 4B. 4C and 4D-seat belts 

When  endorsing A D R  4A at its meeting in February  1973,  ATAC  requested 

An  upgraded  Rule. A D R  4B. was  drafted  which  contained a number of new' 
ACSVD to make  further  improvements to the  comfort  and  ease of use of belts. 

requirements: 
retractor  belts for the  driver  and  outboard front passenger 
facilitation of one-handed  buckle  fastenlng in front bucket  seats 
prevention  of  buckles  slipping dow,n henreen  the seat cushion  and  hack  ofbench 
seats 
provision of a stowage  polnt for the  lap-sash  section  ofnon-retractlng  belts In the 
rear to help  overcome  the  problem of occupants  trippmg  over  slack  belts  whilst 
leaving  the vehicle 
all adjusters  moreeasily  reached by an  occupanrwhen  seated.  and  belt  tighteningto 
be a  one-handed  operation 
belts  capable of being  adjusted to suit  a  wlder  range of occupant  sues 
improvements  ofthe  resistance of buckles to near  and  crushing.  ofplastlc  parts to 
heat  and of webbing  to  abraslon 
It was  considered  that  emergency  locking  retractors  should  have  two  independent 

sensing  dewces  for  locking:  one  actuated by deceleration  of  the vehicle and  the  other by 
rate of reel-out ofthe  strap.  This not only  pro\ Ides a 'back-up'  safety  feature,  but  also 
allows  the  user to assure hlmself. by a simple jerk of the  strap.  that  at  least  the  strap 
sensitive  mode is operating. 

lockmg of  retractors. for application TO all passenger  cars  and  derkatwes  from 
In July 1973 ATAC endorsed A D R  4B with the  requirement  for  one  mode  of 

ADR  4C whrch was  also  endorsed by ATAC in  July  1973  for  application to the  above 
1 January 1975. The  requirement  ior  dual  sensing of locking  was  incorporated In 

vehlcles one  year  later  than for A D R  4B. 
Further  amendments to ADRs  4B  and 4C and  ADR  4D  uerc  Introduced.  They 

mcluded  requirements to' 
ensurethar  a  seat belt assembly  mcorporatinga  retractor  can  nrithstand  crash  loads 
even when  the  strap is fully extended  and  the  locking  mechanism IS not engaged 
prohlblt  non-lockmg  retractors  from  being  used ~n an! assembly  because  these 
could  result in dangerous belt slack 
ensure tharadequatelnstructlonsconcerning the useo~retractorsaresuppliedwith 
every vehlcle 

incorporated in A D R  4C to simulate  temperature  variations to which  belts  are 
(With  the  increasing  usage of plastics in seat  belts.  an  upgraded test was 

exposed in service.) 
 allow^ the  fitting of automatic length  adjustmg  and  locking  retractor  seat  belts to 
outhoard  non-driver  seats 
provide  outboard  seating  posltrons In both  front  and  rear  seats with emergency 
locking  retractor  seat  belts 
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4.5 ADR 32 and 32A"Seat belts for heavy vehicles 

for  the  dnvers  and  outer  front  seat  passengers  ofnew  trucks.  In view of  the  difficulty of  
In  July  1977  ADR 32 came  into  force.  This  Rule  requlres  that  seat  belts  he  provided 

providing  suitable  upper  torso  restraint  for  truck  drivers,  the  Rule  permits  the  fitting  of 
lap belts.  The  lap  belt IS Intended  primarily to assist  the  driver  to  remain in hls  seat so as 

ejection in an  accldent  situation.  The  belts  must  meet  either  the Australian, ECE or 
to  retain  control of the  vehicle in an  emergency.  It  also  provides  protection  agalnst 

U S  standards  for  car  seat belts, hut  the  strength  requirements  for  the  anchorages  are 
lower;  because In most  impacts  the  crash  decelerations  of  heavy  vehicles  are  considered 
to hc  lower  than  those  of  cars. 

seat  belts  as  defined In the ECE or U S .  standards. 
In July 1980 ADR 32A disallowed the  use  ofnon-locking  retractors  when  fitting 

4.6 Further  requirements 

premise  that  the  vehicle  occupant will he unrestrained.  However,  car  occupants 
Motor  vehicle  standards  throughout  the  world  havc  traditionally  been  based  on  the 

generally  were  restrained in Australia  and  thls led to calls for revlew of the  exlsting  body 

wererequlred.Two keyareasrequiringattention werereductlon  ofhead  impactPand 
of ADRs  to  determine wzhat further  improvements  to  the  safety of belted  occupants 

compartment  intrusion.3a  An  in-depth  study  conducted in AdelaideP4  provided  an 
important  data  source in this  regard  for  the  Design  Rule  program.  The  need  for  further 
research w'as also  highlighted at  two  major  conferences  on  occupant  restramt held in 
Melbourne-the  Seat Belt Seminar in 19762'  and  the  International  Conference  ofthe 
International  Associat~on Tor Accident  and  Traffic  Medlcine in 1977.'" 

and  there  are  limitations  on  the  extent  to  which Australia can  adopt unique  standards 
The  importance  of  international  umformity of vehlcle standards is widely  accepted 

requmng  major  changes  to  vehicle  design.Q3  Nevertheless, In the  past.  some  unique 
requirements  have  been  specified  for  seat  belts in Australia  and,  with  the  support of 
various  European  countries  having  compulsory  wearmg  legislation,  the  long-term  aim 
should  be to amend  both  Austrahan  and  overseas  standards  to reflect the  changmg 
requirements  for  the  protection  of  vehicle  occupants. 

I t  should  not  be  forgotten  that  there  are  limlts  to  the  protective  capacity  of  seat 
belts.  An  Australian  study  of  fatally  injured  seat  belt  wearers  concluded  that 60 per 
cent of  the  crashes  Investigated  involved  forces  that  are  not likely to be  survived In 
popular  cars  ofcurrent  design.  This  implies  that  attention  has  to  he  given  to  creatlng  a 
safer  operating  envlronment  and to developing effective means  of  hehaviour 
modlficatlon.an 

5. Conclusions 

vehicle  occupants in Australia.  The  Design  Rule  program  ensures  that belts  are  fitted in 
The  fitting  and wearmg  of  seat  belts  has  had  a  major  influence on the  safety of 

all  new  vehicles (except  buses).  The  success of the  Victorian  compulsory  wearing 
legislation  has  been  a  key  factor in the  adoption  of  similar  legislation  throughout 
Australia  and in many  overseas  countries. It is esttmated  that  between 1971 and 1977 
some  4200  more  people  would  have  been killed had  the  trend in road  fatalities  from 
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Australian  vehicle  owner the expense  and  inconvenience of seat  belt  interlock  systems 
1960 to  1970 continued.  It  may well be  that  the  success of the legislation  has  saved  the 

and has  also  greatly  reduced  the  need  for  alrbags.' 
Nevertheless,  much  remains to be dons.  Occupant  protection  must  he  iurther 

improved  both  through  refinement of the belt system  and  through  redesign of the 
vehicle. Other  areas  requiring  research  include  the effect ofusage on belt  performance. 
the  erect  of  enforcement on belt  wearing.  the  future  role of publicity  programs  and 
improved  prolecuon for the  younger  car  occupants. (See Table 6 and  Appendixes for 
developments.) 

The seat belt wearing  legislatton in Australla IS undoubtedly  one of the  class~c 
experiments I n  road  safety. Key factors in  its success  were the  exlstence of significant 
numbers of suitable  bel6 tn cars.  a  IB\ourable  community  attitude  and  the  wlllmgness 
of legislators  to  take  the  decision to implement  the  legslation ~n spite  of-predictions 
from  some  quarters  that  utdespread  public  opposition  would  reult. 

design  requirements he upgraded  to  keep  pace  with  technologlcdl  developments. 
It IS important  that  the  benefitsflouring  from  the  legislatlon be maintained  and  that 

research  findmgs  and  changing  requlrements for occupant protection It is crucial  that 

may well he  that  greater pay-OKs may  result  from  Improving  the  performance of seat 
belt  wearing  rates  and  belt  performance in crashes  remain  under  continuous  revleu? I[ 

belts  than 1s potentially  available  from man) of the  other  countermeasures in  use or  
under  consideration. 
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Name of Standard 

APPENDIX 1 
DeveloDrnent of SAA Standards relating to restraint design  and installation 

Seat belts 
E35-1961 
Safety belts and harness 
assemblies for  motor vehicles 

E35-I965 

vehicles 
Seat belt assemblies for motor 

E35, Part 1-1970 

vehlcles 
Seat belt assembhes for motor 

Seat belt assemblies (including 
retractors)  for  motor vehlcles 
AS2596-1983 
Seat belt assemblies for motor 
vehicles 

E35, Part 11-1970 

Seat belt anchorages 
DII--1967 
Seat  belt anchorage pomts 

Endorsement date 

28 April 1961 

15 Julv 1965 

Created by an 
amendment dated 
March 1971 
24 June 1970 

9 November 1982 

3 May 1967 

Comment 

1 .  Strength requirements largely  based on British 

2. Did not specify installation requirement 
3. No dynamic test requirement 
1. Increased test requirements and included a 

2. Included more detailed requlrements for belt 
sunlight degradation test 

3. In June 1967 standard amended to include 
fitting and use 

requirements relating to the certification mark 
scheme 

1 .  Upgraded test requirements and improved ease of 
adjustment and buckle location 

2. Removed all references to diagonal belts 
1. Was the first Auslralian standard for  retracton 

Standard BS3254:1960 

2. Snecifies dvnamic testing for all seat belt 
1 .  Metruled and updated E35, Parts I and I1 

I 

assemblies 
3. Establishes a standard for  redacement  part 

4. Includes dual sensitive  emergency locking 

5 .  Estabhshes test geometry for attachment  points 

assemblies and for special application unlts 

retractors for installation in new vehicles 

1. Established technical requirements for the 
location, dimensions and strength of bell 
anchorage points 

~~ ~ 

Responsible SAA Commitfee 

SFjlS Car Seat Belts 

SFj15  Car Seal  Bells 

SF/15 Car Seat Belts 

SF/15 Car Scat Belts 

AU/R Adult Seat Belts 

SF/15 Car Scat Belts 



Webbing 

Webbing for restraining 
E47--1968 

devices for occupants of 
motor vehicles 
E47-1971 
Wehhlng lor restraining 
devices for  occupants 01 
motor vehicles 
AS1753  1975 
Webbing for restraining 
devicea lor occupants of 
motor vehicleb-metrlc units 

Child reslmints 

Chdd restraining  devices lor 
E4h-I970 

paSSCIlgCr CdlS 

AS1754-IY7S 

cars and derivatives 
Child restraint? for p:~sscnge~ 

25 June 1971 

14 March 1975 

6 Fehruary 1970 

17 March 1975 

1. Information in this  standard was  originally 

2. Rewritten as a scparate standard to include 

1. lntroduced three new classes of webbing and AU/8 Motor Vehlcle Restraints 

included in E35-1965 

requirements for child restraints 

amcndcd test requirements 

I .  lnlruduced two ncw classes ofwebhing and AU/23 Webbing Ih r  Seat IMts 

2. Metricated E47--1971 
abrasion requlrcments 

I .  Includcd requirements lorcon~[ructlun. design S I , / l S  C;II Sc;lt Bclts 
and tchting, and instructions for installation, ubc 
and marking 

2 Also included requirements for rcstraming 
dcvices I’or cdr sedt squaha and cmhions 

1. Included many ddditiunal rcquircmcnts such as AlJ/22  Child Reatra~nts 

installation. and addltlonal energy absorbing 
dynamlc tcsting, casier adjustment and  

2. Scope of standard widened lo include net-type 
materials 

enclosing rcstrdints fnr use  with  bassinets, a 

child restrams 
rcarwlird I‘aclng chair with  hdmcss and rcclinmg 



APPENDIX II 

Early Australian  papers on vehicle  safety 

Aurhoris) and  year 
ofPublication Reference  Study  description 

Adam,  1967 

Birrell.  1961 

Birrell.  1964 

Duncan. 1964 

Herbert, 1962 . . 

Herbert. 1964 

Hodge,  1962 

Hueston,  Cook & 
Langford. 1964 

Jamleson & Tait, 1966 

Lane, 1967 
McCausland & 

Herbert 1962 

McLean, 1966 

O'Brvn, 1965 . , 

Robertson  et al., 1966 

26 

1 

I I  

12 

25 

36 

37 

39 

44 

49 

54 
58 

60 

65 

70 

Examined data on 816 occupants elther  killed or injured 
in 320 accidents in rural areas in New South Wales, 
Queensland, South  Australia  and Victoria during 1965 
and 1966. 
Reviewed the available literature from the Cornell 

on the use of belts  by  the Victorian police. 
research program  and presented some anecdotal dam 

Rewewed Australian and overseas hterature  and 
presented data from four accident cases. 
Examined data on 158  vehicle occupant fatalities (and 

Tasmania between  1954 and 1964. Each case was 
164 other  road user fatalit~es) occurring in southern 

assessed to determine the extent to which seat belts 
would have reduced Injury. The methodology of this 
assessment IS not described. 
Briefly  reviewed overseas hterdture  and discussed 
varlous aspects of seat belt  deslgn and occupant 
protection. 
Reanalysed data From the  nmeteen serious accidents 
involvmg twenty seven occupants reported by 
McCausldnd and  Herbert, 1962 (Ref. 58). The accldents 
occurred between July 1960 and August  1962. 
Senes Included  sixty  seven  vehicle occupants fatally 

July  1959 and April 1961. Postmortems were 
injured ~n accidents in and around Adelaide between 

performed In a11 cases. 
Series  consisted of 114 patients with major facial 
fractures. 
Series  includcd consecutive admisslons to Brisbane 
hospitals or death of  524  vehicle occupants (and 476 
other road users)  between January 1962 and May 1963. 
Surveyed available AustralIan and overseas Ilterature. 
Presented data  on twenty serious accidents involving 
thirty one  occupants. All serious accidents involving 
Snowy Mountains Authonty vehicles  between  July  1960 
and August  1962  were included. This was  the first 
report in a series describing the effectiveness of the 
SMA seat belt program.  The last report in the series 
was published in 1968 
Discussed somc preliminary  findings and presented 
details on a  limited number of  cases from the Adelaide 
in-depth study (Reference 70). 
Series consisted of 153 veh~cle occupants injured 
between  1961 and 1964. 
In-depth  study of408 accldents in Adelaide during I963 
and 1964. The sample ~ncluded 1029 car occupants. 



Thorpe. 1964 81 Presented data on the fitting of belts i n  c a n  and stauon 
x~agons in Melbourne and examined  nearly 40 Oil0 
casualt) accldenls occurrrng  in  Victoria durlng 1963 to 
assess the effectiveness of belt  wearlng on driver injury. 

Tonge et al . 1964 82 Samplz comprised 2214  iatalitles occurring I n  Brlsbane 
between June 1935 and May 1963 There were  612 
dri\ers and car passengers. 

Vulcan,  1966 90 Surveyed Australian and overseas hterdture. 
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APPENDIX IIl 
Seat belt  wearing  and  rebofittimg legislation by States and  Territories 

Basic requvement Resersing Medzcal  age  age deliveries Olher 
Min.   Max.  Local 

Penalty Retrofitting requirement 

N.S.W. 'No person shall, while  occupying 
a seat position in a  motor  car  to  whxh a 
seat belt has  been fitted for the seat 
position, drive or travel, upon a publlc 
strect,  in  that  motor  car unless  wearing that 
bell and the belt is properly adjusted  and 
securely  fastened' 
"Regulation under  the Motor Tra0ic Act 
Vic.  'A  person shall not he  seated in a 
motor  car,  that is in motion, in a seat  for 
which a safety belt is provided  unless he is 
wearing  the safety belt and It  is properly 
adjusted  and securely  raslened' 
"Motor  Car Act 

X0 X 1' 70' X Taxi drivers, hunt 
seat  occupants of 
taxis if no 
rctractor belt 
fitted. certificate 
from Commls- 
sioner of Motol 
Transport 

X6 X I 2  X Certificate from 
Road Traffic 
Authority 

$50 From April  1973 belts 
have to he fitted in the 
front seats of cars  and 
derivatives first 
rcglstcrcd on or aster 
I January 1965 

$200 max. From July  1971 belts 
have to be fitted to the 
Sront seats of all cars 
(first registered on  or 
after  1  January 1951), 
prior  to  thc issue of a 
roadworthmess 
certificate (which is 
required on change  of 
ownership) From 
February 1974 belts 
have to be tilted in the 
front seats of all cars 
manufactured alier 
1 October 1964 



tlrr.Vrc req,,irrmc,n~ 
.~ ~~~~ 

Qld 'A person, when occupying  in a 
motor  vehicle a seat position t ~ ?  which a 
seat hell has hecn lilted, shall not drive or 
travel, upon a road, in  auch motor vehicle 
unless he  is wearing such seal bcll properly 
adjusted and securely fastened' 
"Regu lauun  under the Tralfic Acl 
W.A.  'A persun >hall not, whlle 

vch~clc to which a seal hclt has bccn fitted 
occupying a SUI pmillon in a motor 

a road unless  he 1s wearing thal seat belt 
lor that x d t  position, drive or travel upon 

and the seal b e l t  1s properly  adjusted and 
securely fawned'  

S.A.  'A  persoil shall n o 1  hc ac;~lcd In ;I 
I I IOIUI vchlclc that is 111 lirrward mution In 
d sc.11 l o r  whlch a scat bcll is prnvidetl 
unless hc is wenring the scat hclt and it is 
properly adjusted a n d  recurcly filstcncd' 
---Road Traliic Act 

~~ ~ 

Road Traliic Codc 
X p . .  

cmergcncy vchmle. $10003 seat  hellz  were  required 
.taacngcr In IJp to I'rurn I January 1967 

certificate liom 
Road  Trafic 

in the front seals of all 
new  passenger  vehicles 

wcaring  chlld 
Board; persons 

r w l r a i n t s  

N 
W 



w 
0 Exemptions 

Basic requirement Reversing  Medical  age 

Tas. ‘No person shall he seated in a X6 X 
motor vehicle that is In motion, in a seat 

1’ 

for which a seat belt  is provided, unless- 

(b) that seat bell 1s properly adjusted and 
(a) that person is wearing a seat belt; and 

securely fastened’ 
“Regulations under the Traffic Act 
A.C.T. ‘If at any time while a prescribed X6 X 1‘ 
vehicle the driving position of  which  is 
fitted with a  seal belt is being driven 
forward, or has its engine running, on a 
public street, the person occupying the 
driving positionS of that prescribed vehicle 
does not have that seat belt securely 
fastened around him or, having it fastened 
around him, does not have it appropriately 
adjusted, that person is guilty of an ofence’ 
“Motor Traffic Ordlndnce 

Min. Max.  Local 
age deliveries Other  Penalty  Retroftting requirement 

X Certificate from Max $ZOO3 
~ 

Registrar of 
Motor Vehicles 

704 X Certificate from $40 
Registrar of 
Motor Vehicles or 
from  any  other 

jurisdiction in 
appropriate 

Australia, 
defendant can also 
establish that 
failure to comply 
was not 
unreasonable 
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