
































handicapped person is taking part in
sporting or therapeutic leisure activities.

One should not seek to encourage the
production of specific movements intend-
ed to re-educate one particular limb or
set of muscles but rather to encourage
adaptation to the surroundings so that
the handicapped person is able to express
himself; once he has adapted to his
surroundings he can decide on the type
of exercise he needs for his own re-
education. An attempt should therefore
be made to find his individual way of
adapting.

Movement of the body, a functional
means of expression, is a natural
springboard to mastering all forms of
intellectual, emotional and social activity.

The use of physical re-education for the
mentally handicapped

The following questions can be answer-
ed in the affirmative in the case of the
physically handicapped. [s the same true
of the mentally handicapped?

Does physical activity lead to greater
strength, flexibility, ease of adaptation
and coordination and hence to more
efficient and more fruitful performance?

Can selected activities help the hand-
icapped to be better accepted by their
colleagues over the years? Will they
provide any useful help later on?

Do such activities bring about an
improvement in certain social attitudes
such as self-confidence, self-assurance,
a sense of responsibility, initiative, team
spirit and so on?

Physical education encourages the
individual to experiment and to improvise
movements, but the appropriate teaching
is needed (e.g. jumping “‘likea kangaroo”,
miming some everyday activity etc.).

The handicapped person needs to
observe before making his own exper-
iment and he must be given help to
identify its essential elements. Music and
audiovisual techniques can heighten
concepts and improve vocabulary, atti-
tudes and the acquisition of various
notions (e.g., a jack in the box, films
showing various activities in slow motion;
the use of scale models to help them use
their hands to compensate for limited
vocabulary and imagination). Abuse of
these visual aids and over-long explana-
tions should be avoided, since passive
listening will interfere with the realization
of the “*‘models™.
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Since the movements need not be
perfect and competition is not required,
the exercise can be easy and simplified
rules can be used.

Certain abilities can be acquired, not
only by using the classic apparatus of the
gymnasium, but by getting the handicap-
ped person to invent or lay out his own
improvised circuits, representing real
situations, using beams, benches, panels,
tyres, group transport, etc., in order to
accustom them to everyday activities at
the same time as developing the qualities
needed to carry out a job.

“‘Safety first” obstacle courses, marks
on the playground or the playing field,
a long straight line divided into lengths
equivalent to the width of a road to be
crossed while the lights are green, teach
the safety code in near-natural sur-
roundings and prepare for ‘‘expeditions”
to town.

If maximum benefit is to be obtained
from a daily programme of this kind,
the activities must meet some real need.
They must be judiciously prepared and
should aim, through this physical educa-
tion, to simulate gestures made in the
course of work or everyday activities.

This physical education should be
presented to the handicapped and their
families as part of a teaching programme
and not as merely supplementary to the
re-education of the individual. Success
and improvement come more from
functional adaptation than from any
real effect on the handicap itself.

What is experienced in an exercise
differs from one individual to another.

Some people might be tempted to
think that physical education for the
mentally deficient should be confined to
medical gymnastics or physiotherapy
when such features as apathy, lack of
stamina, shuffling and a tendency to
tiredness or poor carriage occur fre-
quently. This is not so, however, since
anyone who works with the mentally
handicapped knows that these character-
istics are not necessarily associated with
mental backwardness. On the contrary,
many of the defects seem to arise from
an aimless existence or living conditions
devoid of any possibility of participation,
relaxation or relief,

Education and re-education

In the course of physical and profes-
sional activity, every opportunity should

be seized to introduce notions of safety
and first aid, the key points of which
must be underlined. Safety is not a subject
in isolation, a kind of professional moral
code: it is at the very heart of things.
Everyone must be aware of the need for
safety and emphasis should thus be
placed on reflexes, on good, healthy
reactions, since the raw material of work
well done is physical fitness; the essential
elements of the exercise must therefore
be mastered.

It is also necessary to fight against a
fatalistic attitude, particularly towards
occupational hazards (schools of voca-
tional training or the institutes of technol-
ogy normally lead the way in this respect
and the centre for readaptation comple-
ments their work).

Homo faber lacking in education in the
principles of safety is as much at a loss
as homo sapiens with no notions of
politeness.

Specialized physical education, coupled
with the indispensable education of the
muscles and associated with supervision
of properly made physical effort, will
facilitate gradual adaptation to the needs
of the job or, for those who have not
always been handicapped, a gradual
return to working conditions.

The importance of this activity varies
from one individual to the next and is
closely linked to the difficulties inherent
in the path to work and in work itself.

The movements most often needed at
work should be replicated and made the
subject of special gymnastic activity,
taking into account the five following
fundamentals: the physiological break-
down of the exercise, the movement
needed for the job; the classification of
the worker’s movements, the basic factors
of human work and job categories
according to intensity of work.

Physiological breakdown of the exercise.
Our ancestors have bequeathed us a
natural biological set of equipment and
we have various organs, systems and
tissues. They enable us, on the one hand,
to stand, walk, run and climb and, on
the other hand, to perceive, digest, see
and produce energy. In a word, we
function.

We have three sets of qualities in-
fluencing the major functions:

a) the organic set: staying-power, stam-
ina (heart and lungs);
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économique des gestes professionnels™ (A
study of the economic value of move-
ments required at work). The analysis of
1 300 jobs shows that they can all be
done with 43 movements—24 of them
movements of the hand—and their
various combinations.

Classification of the movements used by
the manual worker. There are three
categories:

1. Movements made in the job sitnation
(climbing a ladder, throwing bricks,
etc.). In the course of his work the
bricklayer or the construction worker
has to do more than use his tools;
he must also climb ladders, use hoists
or move about on scaffolding, often
at considerable height, while handling
objects (Fig. 2). The crane driver has
to fight against giddiness while operat-
ing the crane as well as judging
distances and levels.

2. Purely technical movements specific to
a piece of machinery (turning a handle,
pushing a lever). These movements are
lower down the hierarchy of difficulty
but are extremely numerous in the
jobs encountered in modern industry.

3. Purely technical movements involving
voluntary control (filing, hammering,
painting and welding). These are the
movements of the specialized or
skilled worker.

The fundamental factors of human work.

Strength, speed and precision are at the

basis of human work. Strength varies

with the technique involved; it can be

continuous, intermittent, quick or grad-

val. Here are some examples:

— the smith: quick bursts of strength with
use of grip and fist completely closed;

— the cook: precision and strength vital
for cutting meat, in addition to various
types of gripping;

— the machine operator: speed and pre-
cision but also muscular endurance of
the so-called press movement.

Mechanization considerably reduces
the importance of the strength factor in
favour of speed and precision. These two
factors should not be neglected.

Job categories by intensity of work

Jobs can be divided into four categories:

1. Heavy work : requires strength, skill,
precision, stamina and speced (the

smith, the slaughterer). The construc-
tion worker is not simply manually
skilled, his skill is also needed to help
him keep his balance.

2. Medium-heavy work: all the main
elements of the exercises are present
but to a lesser degree (the fitter, the
painter). An electricity lineman has
one hand for work and the other
ready for safety, in case he needs to
hang on.

3. Jobs involving alternate periods of work
and rest: the truck driver must also
use the finger-palm gripping action
vital to his job since he frequently
needs to carry out manual actions.

4. So-called sedentary jobs: there are
certain requisite qualities although the
heart-lung functions are not absolute-
ly necessary (the dress-maker, the
clerk, the machine operator, the
switchboard operator).

This variety of characteristics show
that it is virtually impossible for an
educator to be well-informed on every
type of job. However, as a result of some
sort of interpenetration, teachers of
different subjects can draw up a syllabus.

Some jobs in the range will require
strength, others skill, but an eye to
security and safety will almost always be
called for.

From the above five characteristics,
it emerges that multipurpose motor skills
can be developed by exercises on the flat,
such as walking, running, crawling, fall-
ing (e.g., the fitter carrying a carboy),
exercises involving a change of level such
as moving about on some apparatus or
construction with and without a load:
in the former case in particular, going up,
climbing, going down, jumping, gripping
and hanging on and hanging down;
overcoming obstacles [combating gid-
diness, for example, climbing a ladder
while pulling a cable, an action which
can be replicated in the gymnasium (Fig.
3.

Handling :

- picking up, holding, carrying, throw-
ing, putting down, pushing; for
example, putting a small derailed
wagon back on the track, which brings
the technique of lifting into play. In
the physical training room, attention
will be drawn to the key elements for
proper handling. The load is represent-




































hard intermetallic compound phase and
a ductile matrix is found (I1).

Pilot experiments on Al-Ca (7.6%)
binary eutectic has already been carried
out at Ispra in the past (12) using Al
99989, and Ca of commercial purity
(99.8). It was observed that the micro-
structure is rather sensitive to the purity
of the component elements and that the
famellar or rod-like structure is inhibited
by the presence of impurities. At present
Al-Ca eutectics are being prepared from
Ca 99.95% and the investigations are
extending towards the Ca hyper-eutectic
region up to 20% calcium. The phase
diagram of Al-Ca as reported in the
literature is shown in Fig. 5 (13).

Fig.s 6 and 7 show the microstructure
of the eutectic alloy (7.6 wt%; Ca) as
obtained respectively by normal fusion
in a crucible and after unidirectional
solidification. The reinforcing phase in
the unidirectionally solidified specimens
is the body-centred tetragonal inter-
metallic compound Al,Ca (white lamel-
lae) which occupies a volume fraction of
about 30°,. Isolated crystals of the Al,Ca
phase immersed for several weeks in
water at room temperature conserved
the original bright metallic surface,
indicating that the corrosion resistance
to water is good at normal temperatures.
Master alloys containing up to 12-14%
wt Ca can be easily extruded at temper-
atures around 440 “C. Extruded ingots
as well as unidirectionally solidified bars
are well rollable at temperatures between
400 and 450 “C.

Fig. 8 shows the microstructure of the
unidirectionally solidified eutectic alloy
after rolling, viewed on a section (a)
parallel and, (b) perpendicular to the
rolling plane (the lamellae are aligned
parallel to the direction of lamination).

The mechanical behaviour of the
Al-Ca lamellar eutectic is typical of
many fibre-reinforced composite mate-
rials with a high yield strength very close
to their ultimate strength and with a
relatively low elongation at rupture. In
Table 1V some characteristic properties
(at room temperature) of the Al-Ca
lamellar cutectic are compared with
those of Al (99.5%) and of a dispersion-

strengthened AIl-Al,0; alloy (S.A.P.
10°, AlLO5) (14).
Preliminary corrosion investigations

in various environments such as atmo-
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sphere, ground, sea-water, prove that the
corrosion resistance at room temperature
is competitive with that of aluminium.

Fig.s 9 and 10 compare a metallo-
graphic section of an Al-Al,Ca plate and
of pure Al after a 480 hr exposure to
sea-water. Like Al, the Al-Al,Ca
composite can be easily anodized, so
that resistance against corrosive agents
can be further ameliorated. However, the
most outstanding properties of the
Al-Al,Ca eutectic alloy resulting from
the experimental work carried out so far
are its remarkable lightness (density =
2.5 gicm?) and its superplastic behaviour
at temperatures around 450 “C (patent
pending).

Conclusions

The consumption of certain key metals
at rates like those of recent years is
expected to cause serious shortage
problems in a not-too-distant future. We
therefore need to start establishing and
practising a wiser choice and use of geo-
chemically scarce engineering materials.

It is suggested that research should be
directed towards substituting more read-
ily available substances for those dwin-
dling materials and towards the develop-
ment and exploitation of new technologies
that will make it easier to introduce
useful substitutes.

Calcium is recognized as a potential
substitute material because of its crustal
abundance, its high concentration grade
in ores and rocks and its uniform geo-
logical distribution. Both the price and
the energy required for the extraction of
calcium are competitive with those of
other metals, especially if one takes into
account that exploitation on a larger
scale may further improve the efficiency
of production and consequently reduce
the energy costs.

The properties of Al-Ca eutectic
alloys (7.6 wt%, Ca) prepared by uni-
directional solidification are attractive
and further research work on Ca as an
alloying element for structural applica-
tions should be rewarding.
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