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Do females have extra 
brain 'language' centres? 

RESEARCHERS AT Monash have un
covered evidence which suggests that 
females have 8 special auxiliary language 
centra in their brains which may be " call ed 
in " to help process difficult or unfamiliar 

-'verbal material. 
'. According to the leader of the resear ch 
j am , Dr John Bradshaw, the presence of 

the auxiliary cent re may account for the 
long -documented verbal superiority of 
females over males. 

Bradshaw, a senior lecturer in psy chol 
ogy. says the auxiliary cent re is located in 
the right hem isphere (the right half] of the 
female brain . 

Traditionally, for both males and females , 
the left half of the bra in has been thought of 
as dealing with language tasks , while the 
right is concerned with visuospatial pr oces
sing - handling such matters as the recog
nition of faces and other " non-language" 
skills like find ing our way around. In some 
people, more particularly the left-handed. 
the functions of the brain hemispheres may 
occasionally be reversed . 

MONASH REVIEW is prod u ced raul urnes yearly
by th e Infor m at ion O ffi c e, Mon ash Un iv ers i ty , 
We lli ngto n Road, Clayton, Vic to ria. 3 168 Inqu mes 
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Bradshaw says the location of the aux
iliary language centre in the righ t half of the 
brain probably accounts for the fact that 
females tend. overall, to be slightly inferior 
to males in vi suospatial process ing tasks. 

This is as if the auxil iary cent re has par
tially " invaded" right hemisphere brain 
space in females wh ich is otherwise re
served for processing visuospatial tasks. 

Bradshaw has been investigating brain 
function. with the aid of g rant s from the 
Australian Research Grants Committee, for 
the last eight years. 

During this period, his resea rch as
sociates , assistants and postgraduate stu
dents have included Mr Norman C. Nettle
ton, now a lectu rer in the Education Faculty 
at Monash, Dr Gina Geffen, now senior lec
turer at Flinders University, Dr Anne Gates, 
Dr Kay Patterson, now lecturer at the lin
coln Institute. Oi Bradley, now at the Mas
sachu sett s Institute of Technology, and 
Alan Mapp and Meredith Taylor. 

By means of special techn iques, they fed 
information, both visual and auditory, to 
one or other of the cerebral hemispheres 
(left or right sides of the brain) . The stimuli 
included verbal material , geometric pat
terns, drawings offaces or other non-verbal 
obje cts , and auditory patterns as well as 
specia Ily com posed musical sequ ences. 

Dr. John Brads haw (abo ve' and Mr. N orman Nettleton, 
dem onstrate som e of the electro nic equipment used to 
BSl8b IJsh tne new fin dings. 

Their subjects ' performances were mea
sured in a number of ways, including speed, 
accuracy, choi ce behaviour and motor per
formance. 

It was found exper imentally that th e aux
iliary centre was " called in" when females 
wanted to process difficult or unfamiliar 
language tasks which involved understand
ing meaning rather than merely naming or 
calling the material out aloud . 

The researchers fou nd that female lan
guage or verb al superiority wa s displayed 
more in terms of right hemisphere brain 
function rather th an that of the left, where 
only small differences were noted between 
males and females. 

The team 's experimental findings seem 
to be confirmed by recent anatomical re
search of Wad a, Clarke and Harnm, at the 
University of British Columbia, who have 
shown up sex differences in the relative 
sizes of corresponding brain structures, left 
and right , which are known to mediate lan
guage. 

In mal es, the speech centre area is gener
ally slightly larger on the left side while in 
females it was found that the reverse situa
tion often tended to occu r. 

Accord ing to Bradshaw, either side of the 
brain can develop and control speech if the 
other side is injured, at least with juveniles. 

With adults, the brain is much less "plas
tic" and there is usually relatively little re
cov ery of speech functions after severe 
left-side injurv. 

Cont in ued o ver lea f 
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'Childhood 
injuries' 
Continued from page 1 

Moreover, for juveniles injured on the left 
side of the brain, right hemisphere control 
of speech is never quite as good as that of 
the left hemisphere, even when adulthood 
is reached. 

An adult who as a child was injured to the 
left side of the head so that both visuospa
tial and speech functions came to be con 
trolled in the right hemisphere is also at a 
corresponding visuospatial disadvantage. 

By contrast, however, those with infantile 
right brain injury tend to show, as adults, 
massive visuospatial loss but only minimal 
language loss. 

"It looks as if speech is more resilient, 
establishes itself earlier, and is more apt to 
invade the other hemisphere, preferably the 
left, at the expense of non-speech func
tions," says Bradshaw. 

"The traditional literature suggests that 
the left half of the brain is the seat of lan
guage while the right half takes on the vis
uospatial processing tasks," he says . 

"This is by and large true. But our experi
mental work shows that language is not en
tirely on the left and that visuospatial pro
cessing is not confined entirely to the right. 

"There is, in fact, a more fu ndamental dis
tinction than language versus non
language. 

"This is best described as processing in 
terms of breaking things down into thei r 
components, or elements, on the left side of 
the brain, while the right half brain deals 
with whole or global relationships . Because 
understanding language mainly involves 
analytical processing, it is handled largely in 
the left half brain . Because tasks like the 
recognition of faces and certain aspects of 
music involve total patterns rather than 
separate features, their processing is 
largely handled in the right half of the brain. 

"This partitioning makes fairly good 
sense. Our brains are of limited capacity so 
we can't afford to have redundant proces
sing capability, that is, having both sides of 
the brain completely doubling up and per
forming the same task. 

"Indeed, we wou Id be in further difficu 1
ties if both halves of the brain handled the 
output of speech. 

"It has been argued, in fact, that some 
cases of stuttering may stem from competi
tion between the two halves of the brain 
where both sides are equipped with lan
guage processing centres, and can compete 
for the control of the single, unpaired output 
system of mouth, tongue and lips." 

In their efforts to map brain functions, the 
team has investigated strategies the brain 
adopts in performing different tasks . These 
strategies appear to vary according to 
whether speed or accuracy is required . 
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Experi mental works show that people 
with damage to the right half of the brain, 
which hinders their ability to recognise even 
very familiarfaces - among other things 
learn to recognise such faces again by look
ing for separate or characteristic features, 
such as a moustache, wart, or the shape of 
an eye or ear . 

"What these people are doing is ' pull ing 
in' left hemisphere analytical functions. The 
left half of the brain appears to be better at 
breaking tasks down into their components. 
In other words, people suffering from pro
sopagnosia - not being able to recognise 
faces - use different strategies to carry out 
the job. 

" W e have mirrored the effects of pro
sopagnosia in normal people by making the 
tasks of recognising patterns, faces, or 
geometric designs extremely difficult. 

"After the experiment when we asked 
normal subjects how they managed to 
make difficult judgments as to whether the 
complex patterns were the same or dif
ferent, they replied that they singled out 
separate features to examine. 

"We showed that where the discrimina
tion task was difficult, left hemisphere brain 
processes took over. Where the task was 
easy, right hemisphere function came into 
operation. " 

Building up 
a picture 

Bradshaw says that over the years, the 
resear ch team has built up a much more 
complete picture of how the brain operates. 
Benefits will accrue from th is, he believes, in 
developing impro ved methods of re
habilitating brain damaged persons, and in 
other areas such as teaching reading skills 
to children with reading difficulties. 

The team's research into word recogni
tion has shown that reading difficulties may 
not arise from a single syndrome bU1 be 
caused by a variety of factors. 

" Fo r instance, some children have diffi
culty with letter patterns, some with assign
ing sounds to letters while others have 
trouble per ceiv ing the word as a whole. 

"These may be separate syndromes re
flecting quite different areas of brain dam
age or abnormal development, " he adds. 

" What we are doing is pure research . We 
are mapping the organ isation of the brain 
and its processing functions. 

" Unti l we know how the system works, it 
is difficult to devise beneficial treatment for 
the brain damaged person," says Brad
shaw. 

On the subject of sex difference, Brad
shaw emphasises that his team did not set 
out to find them - they just appeared . 

"Those sex differences which did appear 
seemed in factto disadvantage males rather 
than females," he says. 

" We do not know if these sex differences 
are biologically or genetically determined 
and , in fact, this question opens up a whole 
new field of research," he says. 
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Computer will 

test new 

theory on 

solar system 

A MONASH mathematician believes re· 
cent discoveries in space, including a sys
tem of rings around the planet Uranus, 
support his theory on the formation of the 
solar system. 

What's more, Dr Andrew Prentice, who 
developed the theory, says mathematical 
studies and further space exploration will 
help verify it. ---... 

Prenti ce , senio r lecturer in applie ., 
mathematics, and Kerry Hourigan, a Ph.D. 
student at Monash, have begun a detailed 
numerical study using a computer to ascer
tain the validity of the theory. 

Prentice says his earlier work showed that 
supersonic turbulence - huge movements 
of gaseous material at speeds greater than 
the speed of sound - in the primordial gas 
cloud from which the sun and planets 
formed provided the conditions necessary 
for the cloud to spin off successive rings of 
gas. According to the theory, the planets 
then " accreted" or gathered together from 
material contained in the rings. Hourigan is 
working with the computer to show, 
exactly, how this event took place. So far, 
the study has shown that the presence of 
gas was vital if a stream of planetesimals 
(small particles from which the planets later 
formed) were to gather around the centre , 
line of the gas ring orbit to form a single __ 
planetary body. 

Prentice says recent observations on 1 
Tauri stars - very young stars in space 
which are believed to be forming planetary 
systems - support his theory on the pre 
sence of supersonic turbulence, which up to 
now has been disputed. 

According to Prentice, violent activities at 
the surface of the T Tauri stars suggest the 
presence of supersonic motions within the 
stars themselves. He says this turbulent 
pressure, or stress, due to these supersonic 
motions in the primordial gas cloud, has 
previously been overlooked . Prentice likens 
this stress to huge colum ns of hot and cold 
gas rising and falling within the gas cloud. 
This leads to an increased molecular motion 
in the gas , thereby increasing its pressure . 

Prentice says that in addition, United 
States scientists watching an occulation of 
Uranus - the passage of a star behind the 
planet - noticed that the star blinked out for 
a period just before crossing Uranus, 
suggesting there was a hitherto undis
covered satellite belt there, similar to 
Saturn's rings. 
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Ph.D. student Kerry Hou rigan {tett) and mat hematician Dr. And rew Preruice et work at the 
como uter cneckmg some at tbeir findings. Picture: Herve Attesum e. 

Prentice says he has used his theory to 
predict the masses and chemical composi
tion of this ring and the other known satel
lites of Uranus, as well as th ei r appro xi mate 
spacings. 

"I am confident scientists will find 
another two satellite belts around Uranus 
and a rocky satellite bel t. so far undis
covered, around Jupiter, as well as a new 
ring around Saturn . The belt of Jupiter will 
be discovered to be at a distance of four 
times the radius of the planet from its 
centre, while that of Saturn will be at three 
tjmes the radius. 

" Based on my calculat io ns, the larger 
boulders of the satellite belt will be up to 200 

/". '<m across while some of the smaller ones 
Ni!J be only a few metres," Prentice says. 

"Satellites are still being found, as was 
the case with Janus, a satellite of Saturn, 
which was discovered in 1966. 

" One of the problems is that the satellites 
are such a long way away and are difficult to 
see against the glare of the plan et and other 
stars nearby," he says. 

" This is especially true of the ro cky satel 
lites which have dark non -reflecting sur
faces. 

" Some of my findings may be proved cor
rect by the U.S. National Aeronautical and 
Space Administration {NASAl Voyager 
spa ce probes, which have just been 
launched . 

" A not her opportunity to test my predic
tions will occur in October th is year as well 
as January next year when the satellite 
latetus is eclipsed by Satu rn and its rings. 

" The Voyager probes will fly to Jupiter 
and Saturn, passing the moons of both 
planets. It is then expected that one of the 
probes will be sent on to Uranus and possi
bly Neptune. 
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" W hen it gets there it should be able to 
provide some inform at ion on the planet's 
rings," he says . 

In Prentice 's theory, the planets were 
formed from rings spun off the o riginal 
huge gas cloud from which the sun and 
planets formed . 

This theory, partly based on the work of 
the celebrated French mathematician Lap
lace, proposed th at the planets formed from 
the huge primordial gas cloud or " proto
sun " . However, questions about Lapla ce's 
theory, including how the protosun shed 
separate rings of gas instead of a single 
smooth nebula, and how the sun managed 
to rid itself of its angular momentu m to 
planets of mu ch smaller comparat ive mass, 
led to its downfall. 

Prentice says he has been able to resolve 
these difficulties by tak ing into account 
supersonic turbulen ce, which when prop
erly included in the numerical program, 
shows how the original gas cloud shed its 
angular momentum through the detach
ment of the rings . 

" Hourigan and r are working on the ques
tion as to how the planets co ndensed from 
the rings. The rough picture we have map
ped out is that as the ri ngs coo led off, ice
like condensates formed in the outer re
gions while in the inner regions, where it 
was much hotter, rocky material formed. 

"The beauty of the theory is apparent In 

that the planets are formed co-genet ically 
with the par ent body, accounting for the 
chemistry of the system almost perfectly. 
The fact that the inner planets of the solar 
system are rocky is merely a reflection that it 
was far hotter in the inn er regions of the 
collapsing cloud. 

" One of the main triumphs of the work is 
th at it accounts almost perfectly for the 
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Titius Bode law of planetary distances, 
which holds not only for the planets but al so 
for their systems of moons. 

" The process whereby th e sun gave birth 
to the planets is the same one whereby the 
major planets like Jupiter, Saturn and 
Uranus, shed their own satellites. 

" This suggests most strongly that the 
physical proces s responsible for the de
velopment of on e syste m led to the forma
tion of the others: ' he says . 

Prentice says that scientists, using his 
theory, should be able to predi ct the com
position of the planets and the ir sat ell ites. 
He says initial mathematical calculations 
showed how material in the gaseous rings 
gathered in the cent re of the circular orbit of 
each ring. 

" From this stage it is possibl e that the 
ro cks, which were colliding at the time, 
began to respond to mutual gravitational 
forces along the orb it. 

" Hourigan's resear ch is showing how the 
rocks aggregated along the mid-line af the 
orbit, a pr ocess wh ich occurs only in the 
pre sence of the gas:' Prentice says . 

"We have shown that if you take the gas 
away, the particles along the orbit begin to 
disperse, even if they st arted off i n a 
st ream. " 

The main bre akthrough in this work came 
in understanding how the gas acted as a 
kind of " energy damper" for the excess mo
t ions of the rocks . 

" Hourigan is now working on the pr ob
lem of how these rock s began to cluster 
together to eventually form a planet: ' he 
says. 

" W e ho pe our re search will sho w a 
clumpi ng or bun ching effect in the part icles 
along th e orbit and that they formed into 
groups. 

"I beli eve the original material for earth 
came from swarms of these groups slowly 
gathering together." 

Prenti ce says he has computed that the 
fi ve satellites of Uranus are composed of ice 
while all th e satellites of Saturn are rocky. 

He believes that the rings aro und Uranus 
also comprise ro ck particles which con
den sed from a gaseous ring which evapo
rated into space before the particles along 
the orbits had time to gather together. 

" The asteroid belts formed in much the 
same way and are, I believe, living tes 
timony to the existence of th e rings. 

" The material in the asteroid belt was just 
on the po int of gathering together when its 
gas cloud ring eva porated. From my theory 
you can show that the time constant was 
such that the period taken for the asteroids 
to gather together was just marginally 
longer than the t ime scale required for 
evaporation of the gas. 

" The bright inner rings of Saturn - which 
are visible through a simple telescope 
appear to be made of highly-reflecting ice 
particles wh ich suggests that they were 
formed after Saturn, probably as a result of 
tidal disruption of a captured satellite which 
strayed too close to the planet, " he says . 

" I believe the theory shows how the re
markable order and regularity of the solar 
system came into being." 
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How the mouth 

helps make 

music with 

the reeds 

A MONASH study has found links be
tween the timbre of reed instruments and 
their capacity to play very high notes, and 
the throat and tongue movements of the 
player. 

The research, which is conti nuing, has 
implicati ons fo r music teaching, and for per 
formers required to play extremely high 
notes which are a feature of many contem
porary music compositions. 

According to Mr Peter Clinch, who is car
rying out the study as a part-time Ph.D. stu 
dent at Monash, previous research has not 
thrown mu ch light on the effects of the ton
gue , throat and t he soft parts of the mouth 
on the production of notes from reed in
struments. 

But Clinch, a w ell-known composer , per
former and senior lecturer in music at the 
M elbourne State College, agrees with other 
pr ofe ssional musician s who contend that 
throat and tongue movements do indeed 
influence music from reerl instruments l ike 
the saxophone and clarinet. 

Clin ch 's study, wh ich is being superv ised 
by Mr L. P. Harris, a senior lecturer in mu sic 
at Monash , has been a multi-di scipl inary af
fair so far. 

Dr Hal Luke, director of radi ol ogy at th e 
Alfred Hospital, assisted by taking x-ravs of 
Clin ch's mouth and throat while he pla yed 
variou s instruments. 

Technical assistance is being pro vid ed by 
Dr Gordon Troup , a reader in physics at 
Monash, who is also a part-t im e lectu rer in 
musical acoustics at the Melba Memorial 
Conservatoriurn of Music in Melbourne. Dr 
Robin Atfredson, of the Monash faculty of 
engineering, is assisting in the prepa ration 
of a spectrum an alvsrs ot the music to de
termine th e pitch of the notes played, whil e 
Dr Barry Blake, of the Monash linguisti cs 
departm ent, is helping analys e some of the 
throat mo vement and "language" aspe cts 
of the music. 

In addition, Mr Richard Crompton, Mr 
Graeme Ivey and Mr Graeme Askew, of th e 
Educational Te chnology Se ction at 
Mona sh, prepared recording s, x-ra y v ideo 
tapes and a series of still photog raphs of 
x-ravs, 

Clinch says professional musicians be
lieve tongue shape is import ant in music 
production from reed instruments, but that 
they do not link it to any specif ic aspect. 

" What I am attempting to do is show th at 
the throat and tongue and the soft parts of 
the mouth become an extension of the in
strument itself. 
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Above : M usic res earcher Pet er Ctin ch p ro duc ed so m e h rgh 
no tes from his clari net during rec ording sess ions 
Below. A still-pho lo grap h from the series of VIdeo-tape d 
x-revs w hich were made whil e Clinch played. 

" I beli eve musicians mo ve their ton gues 
and throats subconsciously, or intu it ively , 
when the y are end eavouring to play difficult 
or extremely high notes. 

" I had alwa ys understood it w as the em 
bouchu re - th e mo de of appl y ing the 
mo uth to the m outhpiece of the instrum ent 
- which w as important in pr oducing notes 
in the altissimo register, the highest the in
st rume nt can play. 

"But I have found from research th at 
movem ents of the tongu e and throat are 
necessary as well. 

"While w e are not certa in as to the exact 
movements required to play notes in th e 
alt issirno regi ster , thi s will most probabl y 
becom e more clear when we hav e analysed 
all the data from the x- ravs and studied their 
relationship to the notes played." 

Clin ch says that by using his research 
findings, he has been able to extend hi s 
playing range _ on th e c lar in et and 
saxophone by a full octave. 

" I wa s able to pr odu ce notes in the alti s
sirno register with mu ch g reater fluency by 
concent rating on certa in m ov ements of the 
tongue and throat. 

" Fo r modern com positions, players are 
expected to reach at least an octave above 
th e normal reg ister so it is cri t ical tha t 
players be able to reach the desired note 
and then hold it accurately ." 
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Clinch say s the findings should help 
music stud ents produce higher notes. 

" Unti l I began the research, the usual 
consideration in assisting a student wa s 
whether the embouchure wa s tight or re
laxed. 

"But I have now found that by analysing 
my playing , I am able to suggest helpful 
tongue movements to my students. " 

Clinch says passing refer ences to tongue 
movements have been mad e in relation to 
the pr oduction of multiphonics or musical 
chords from reed instruments. 

In the past, multiple sonorities w ere gen
erally pl ayed by su itable finger mo vements 
of the keys produ cing one note and the 
player " singing" another note. 

"But multi phonics can be produced by 
the instrument itself without the aid of the 
voice, using tongue and throat manipu la
tions." 

The limited research carried out points 
towards the idea that two separate tube
length segments are resonating simultane
ously within the instrument when a rnul 
tiphonic is produced. 

This is done by employing con vention, 
fingerings and then to so distort the produc
tion of the sound by means of varying the 
oral cavi ty , breath pre ssure, and/or the em
bouchure so that more than one note will 
result. 

" I have been able to change chords as 
well as tim bre by moving my tongu e while 
playing rnultiphonics," says Clinch. 

Looking at the 
total instrument 

" From all the data, w e hope to fo rm a 
picture of th e inter-relationsh ips between 
mouth and throat shape, tongue rnan ipuls 
tion, and the pit ch and timbre of the instru 
ment being played. 

" W hi le we have made a very det aile 
study of the inputs into the produ ction or 
sounds by reed instruments, we do not 
clearly understand all the factors invol ved. 

" W e know th at a sound is made by air 
passing over the vibrating reed. My conten
tion is th at because the reed is in the mouth, 
there must be certain reverberations going 
back down the throat. 

" So in effect we are looking at the 
saxo phone or c larinet and the tongue, 
throat and soft parts of the mouth as the 
'to ta l' instrument, which is another way of 
saying that the performer's body is part of 
th e instrument. 

" It has often been said that a clarinet 
player is a fru strated singer and in a sense 
that is t rue because the sound starts back in 
the throat behind the instrument itself. 

"I hope that from the research , we can 
devise more specific methods of producing 
multi ph onics and notes in the high regis 
ters . 

"And w e should be able to extend the 
range of some instruments, especially the 
clarin et," he adds. 
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Children: creatinq a safe
 
road to school
 

SCHOOLCHILDREN between five and 
nine are most likely to become casualties in 
pedestrian traffic accidents, a Monash 
study has shown. 

The study also reve als that the fatal ity rate 
of children in this age group is exceeded 
only in accidents wh ere elderly people are 
st ruck by motor vehicles. 

The findings we re made by Mr Harry 
Carlin-Smith during research into th e effec
ti veness of school crossing safety measures 
for his Master of Engineering Scien ce de 
gre e. 

For the project, which was supervised by 
Mr Tony Richardson , Mon ash lecturer in 
civil engineering, Carlin-Smith surveyed 
more than 100 school cro ssing s in the Mel 
bo urne are a. The cro ssinqs, situated at 

id-block locations, were of the statuto ry 
ype, marked by red flags, and of the 

pede strian -ope rated signal type, marked by 
traffic lights. 

Three children were killed and another 59 
injured in accidents at these cro ssings dur
ing the survey period, 1970 to 1974. Carlin
Smith says his research sup ports other Aus
tralian and overseas st udies into the p rob
lems of child pede st rian s. 

He says the ev idence is that child ren have 
many great limitation s in the motor traffic 
scene - limitations which adults often do 
not realise. 

These include the fact that children 
• Are nottall enough to see over, or be seen 
behind, parked or movi ng v ehic les nea r 
cross ings. 
• Have difficulty correctly estimating ve hi

cle speeds.
 
, Have diffi cu Ity judging where sound, and
 

-vehtcres. are com ing f rom. 
• Have difficulty distributing their attention 

, anum ber of situati ons around t hem
--- ::;elves. 

• Have diffi culty comprehend ing road 
signs. _ _ • 

• lack traffic experience. 
• Have diffi culty obeying traffic rul es. 

According to Carlin-Smith , engineers and 
road layout designers should look at th e 
design of safety crossings from a child 's 
perspective . 

He says : "I believe we , as engineers, hav e 
assumed a lot about the capabili t ies of chil 
dren, but we don 't really know what they 
are. 

"We have assumed that children have 
similar capabilities to adults. 

" W e assume that a chil d comes to an in 
tersection or school crossing, accurately as
sesses traffic flow, vehicle speeds, width of 
road to cross, and then that the child crosses 
without problems. 

"The research has show n that this as
sumption is not correct. 

" Secondly, engineers have been oriented 
towards smooth traffic flow and have 
tended to design with this end in v iew . 
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Crossing th e road on theJourney 10 and from school (above) presents special problems 
to scbootctvtaren, reseercber Csrtin-Smittr says. He found that at som e enq tes; the red 

warning flag may obstruct the vtston of both children and drivers. 

" But we should be looking at m ethods of 
building less expen sive ped estrian over
passe s or und erpass es and end orsing t he 
development of walkways and paths to 
school whi ch are totally segregated from 
veh icular traffic," he says. 

He beli eves valuable work can be done in 
devi sing safe schoo l routes in older, more 
established suburban are as, which wou Id 
" channel" child ren along the safest pat h to 
school. 

He contends that school com mitt ees and 
parent groups can act ively enco ura ge road 
safety educat ion programs and take action 
locally, such as in relo cating badly sit ed bus 
stops, and backing law enforcement cam 
paigns to pros ecute motorists wh o park il
legally at or near pedest r ian cro ssings. 

He says th e current data colle ction 
m ethod for acci dents at school crossings is 
incomplete in that the quoted number is 
onl y about half th e true picture. Thi s is be
cause school cro ssing accid ents at 
ped est rian -operated signals are excluded 
from th e data. 

However, Carlin-Smith was permitted to 
analyse som e or iginal road accident rep ort s 
and fou nd that five to nin e yea r old s rep
resented 58 per cent of the casualt ies in ac
cidents at mid-block school crossings dur
ing school hou rs, judged as 7.45 a.m. to 5.15 
p.rn . on school day s. 

A quarter of the accidents took place be 
tween 8 a.m. and 9 a.m. while 46 per cent 
occurred between 3 p.m . and 4 p.m. About 
10 per cent happened during school lunch 
periods. 

The injured child was almost always 
alone at the crossing and 90 per cent of the 
accidents took pla ce when the road was dry. 

Nine year old children were most fre
quently injured. In this gr oup , seven boys 
and fi ve girls became casualties. Five year 

5 

aids w ere next w ith six boys and one girl. In 
the five to nine age group, 22 boys and 13 
girls w ere injured. 

Thi s rough two-to-one ratio of boys to 
girls is refle cted uncannily in this age grou p 
in all the motorised countries. 

About 70 per cent of the ch ildren we re 
struck by vehicles when they were crossing 
the first half of the roadway. Fewe st acci
dents occurred during May and August 
periods of schoo l holidays - wh ile the 
worst season for accidents were the spring 
months , September, October and 
November, when 40 per cent of the casual
ties occurr ed. 

Vehicles involved in the accidents were, 
in the majority, recent model sedans or sta
tion w agons, in good condition and less 
than five years old . 

The drivers, who were mostly over 25, 
were sober and proceeding straight ahead 
at the time of the accidents. 

The re were also twice as many male driv
ers involved in th e incidents as females. 

Overall in the five year base period, 93 
school age children were killed or injured at 
all mid-block statutory crossings or 
pedestrian-operated signal crossings in the 
Melbourne suburban area. 

Total casualties at pedestrian crossings 
for the period were 152, comprising 41 per 
cent school age children at school cros 
sings, 20 per cent school age children at 
non-school crossings and 39 per cent no r.
school age pedestrians. 

Carlin-Smith says attempts to draw con 
clusi ons or patterns from the data are 
fraught with inconsistencies. 

For example, 56 per cent of the accidents 
occurred du ring the cold and wet months of 
the year - June, July, September and Oc-

Con tmued overleaf 
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Two computer 
'toys' help 
students learn 

COMPUTER SCIENCE students at 
Monash have been introduced to two new 
computer "toys" recently. 

However, the toys - an electric train 
complete with wagons, and a rotating arm 
which performs a "juggling" act - are 
being used for the serious purpose of intro
ducing students to "real world" applica
tions of computer technology. 

The electric tra in set is computer pro
grammed to shunt several rail wagons into 
any desired order, using the fewest possible 
manoeuvres. 

The balancing arm, which is driven by a 
computer controlled electric motor, is de
signed to balance a rod and weight - in thi s 
case a golf ball - attached to the end of the 
arm by a free-swinging ball -bearing joint. 

According to Professor Chris Wallace, 
chairman of the computer science depart
ment, the devices involve a different aspect 
of computer control applications. 

Wallace says the balancing arm he de
veloped shows the application of comput
ers in controlling basically unstable situa
tions. 

'Probable causes' 
Cont inued from Page 5 

tober, yet only a few of these accidents re
portedly occurred when the road was wet. 

Probable causes of the accidents, asses
sed from official accident reports, were that 
about half the vehicles entered crossings 
illegally and then struck children . 

About 40 per cent of the accidents were 
caused when children entered the crossings 
SUddenly or ran into the side of vehicles 
moving over the crossings. 

In many instances, drivers reported that 
the child their vehicle subsequently hit had 
been obscu red by parked or stationary veh
icles. Carlin-Smith says the fact that a chi ld 
is not tall enough to see over a parked car 
can be crucial in an accident situation. 

He often observed during field work that 
small children had been almost totally 
obscured by the red flag marking the cros
sing itself. 

At other locations, warning signs on 
roads before school crossings were badly 
located or hidden by foliage from trees. 

Severe problems arise, he says, in the 
child 's inability to distribute his attention. 
Where this is most important is on a busy 
crossing where cars may be approaching at 
different speeds, from different directions. 

"Children are killed or injured as pedes
trians disproportionately to their numerical 
strength in the population," he says . 

" We can help change that through educa
tion, community action and engineering," 
he says. 

MONASH REVIEW 

Professor Wallace adju sts the arm o f 'he computen sed 
"jugg ler"' which he developed. 

The train shunting system, developed by 
Associate Professor Tony Montgomery, 
shows the computer's ability to process or 
sort information logically. 

Wallace says the two toys, which are 
being used to instruct honors and third year 
students, are valuable teaching tools . 

At present, students are developing pro
grams for a small micro-processor, costing 
only a few hundred dollars, which will be 
used to control the train shu nting system . 

" W hen we begin teaching students about 
computers, we concentrate initially On 
bread and butter applications like data pro 
cessing, where the computer takes in in
formation fed by tapes, punch cards or by 
scanning documents and then performs 
clerical computations," he says. 

" This is the way the majority of comput
ers are used today and it will probably con
tinue to be one of the most important uses 
for a long time yet. 

"But there is another side to computers 
where the computer deals not with paper 
work but interacts with the real world. 

" In this way, computers are used to con
trol all sorts of industrial processes. This 
type of application is growing very rapidly, 
and probably with in ten years or so, there 
will be as many computers involved in this 
work as there are in clerical or computa
tional roles. 

"We want our students to have some ex
posure to industrial applications, and in 
order to give a realistic flavor to the work, it 
is preferable to have something physical to 
control, " he says . 

The control program fOT the balancing 
arm, for instance, is similar to the types of 
programs which have to be prepared for 
computers controlling automatic pilots in 
aircraft. 

Here the computer is given the task of 
stabilising an inherently unstable or barely 
stable aerodynamic body. The computer 
has to make very rapid judgments and deci
sions (in the case of the balancing arm, 
about 100 a second} as to how far or fast the 
body is moving and how much corrective 
action needs to be taken to keep the body 
stable. 

The train shunting operations, on t l 
other hand, display a situation where H. _ 
control decisions are qualitative or logical. 

With the train set, the com puter controls 
two engines, several rail trucks, points, and 
coupl ing and un-coupling procedures, and 
as well, it must remember where it " parks" 
each wagon . 

Both prog rams reflect relatively complex 
tasks. 

It is impossible to balance the arm and 
weight manually and achieving the most 
efficient shu nting plan would give even the 
most experienced railwayman a lot of work. 

Says Wallace : "The two devices are de
signed to familiarise students with some of 
the capabilities of computers in controllinq 
physical processes. While we have concen
trated on data processing functions, we feel 
students ought to be given some exposure 
to the processing uses for computers." .•.., 

================---

Engineers vvin 
high US award 

The American Society of Mechanical En
gineers has honored a Monash professor 
and a former Ph.D. student with its highest 
award - the Melville Medal. 

The award, established in 1927, was for a 
paper by Professor K. H. Hunt and Dr. 
Eugene Fichter, an American who com
pleted his Ph.D. at Monash last year. 

The paper deals with the geometrical 
theory of mechanical couplings. It estab
lishes important geometrical principles be
hind the functioning of mechanical coup
lings and mechanisms of many kinds, Hunt 
says . 

The two men attended an ASM E confer
ence in Montreal last October when Fichter 
presented the paper which won the award . 
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Professor K. H. Hunt, dean of the faculty of Engineering 
between r961 and 1975. 
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