
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. 
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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. 
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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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