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1. In 1ts approach to training in seintenance sctivities
and occupations, ILO is guided by conceptusl and planning principlea
which underly all its attitudes to training. These principles
are set out in Vocational Training Recommendation No, 117, 1962,
(2) Hundemental Princinles

2, Training should be a life-long provess starting before
the working life and continuingat determined critical times to
permit the promotion of the individual to taske providing not
only improved work satisfaction but also better social and living
conditions which are, to a large extent, geaired to irproved income
ear:.ing capacity. Within this over-all concept, training should be
giver t0 alli peopie to enable them {0 use their abilities to the
advantage of themselves and the comuunity,

3. Treaining will be most effectively impletentod when it is
done within an over-all plan which takes due account of existing
and planned mational structures. Thus when sec..rei tisining
approadhes are used in the initial stages, and tn. = is frequently
necessary /n developing countries, thess should ar aoon as feasibdble
be integrated into the national plan for vocatione’ training.

At the sume tiwe the various levels of competeice required and
the techriiques %0 be apnlied in the country must take into accorunt
not only economic requirements but also the hurwn needs of socisty.




(v) Approaches to and Methods of Training

4. It is seldom that new ideas or inventions occur only in

one country. Usually, these build up in several places simultaneously.

80 it is w.th new and improved approaches to training. The cost of
training is increasing due to higher salaries of trainers, the
more sophisticated equipment needei and the trend in many countries
to pay stipends and allowances to trainees. Efforts to develop
apirroaches to combat this increase are being explored.

5. Certain figures published recently seem to indicate that
increased investment in general educatioral systems has not led to
comparable increases in econo ic growth. If this is the case,
it is obvious tuat education and training must be much more closely
geared to employuent needs and possibilities and to economic
improvement. Systems of step-by-step training tied to employable
skills may well yield the deéired results at a lower cost than
present block systems, especially if they are firmly based upon
careful job analysis of the occupations in the country. However,
in establishing such systews, care must be taken to make sure that
training wiil be available at the correct time in every uan and
woman's career to avoid the phenonemcon commoniy called the
"peter Principle". (The promotion of people until they reach
their level of incompetency.)

6. It is estimated that over 40,000 occupations have been
classified but if we study the various training schemes available
on a worldwide basis, it is doubtful whether specific training

is available for more than one-quarter of these. This has been




brought about largely by the conservatism of trainers and

educationalists and the tendency to establish self-perpetuating
institutions and courses into which human material is fed on
the basis of past attainment in a limited range of subjects
rather than of aptitudes. After processing in these education
machines, the product is fed into an end-usage market which is
much more highly sophisticated and sensitive to change than is
the producing machine,

7. There has been a traditional tendency to regard the job
(the 'trade') as an established mould into which the individual
must be fitted. BSome succees might be claimed for this system
but it is probable that had work started with the man, even better
results might have been achieved. For example, the so-called
"drop-outs", (this is really an unacceptable term today) are
frequently regarded as failures but in many cases they may
represent the forerunners of those who see the "systen® as being
archaic, inflexible and destructive of human invention.
Employment markets act as efficient selection mechanisms and it
is resarkable how many of these “drop-outs™ not only find
employment but frequently rise to success in their respective
spheres. Thus again, training schemes must take full account
both of the needs of the employment markets and the desires
and potential of the individual. "Tap Ooff" is also an important
feature in developing countries in the numbers leaving training
institutions Dbefore completing long-term training. "“Tap off"
occurs when 'thc acquired skill alresdy represents a marketable
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comrodity and attenpts tc iuprove the co.modity (trainee) by the
addition of furthe  skills ot tie tap off time .robably makes

1itile or no additionz1 contribution to tne ecoOnomy.

II1.

8, With these basic considerctions in mind, training for
mointe:ance activities will be discussed under the following
heesdss

(a) first-line maintenance - the operators

(v) the maintenance manj

(¢) supervisory fanctions in maintenance.

(e) Zhe opsrator

9. It is well known that the driver of a motor oar has o great
bearing on its life. In fact, tyre, steering, brake and gear wear
are directly related to driving .obits and can within limits be
controlled by driver training and driver supervision. The
example cf the motor vehicle has been used vut most machines
requiring uenual control fall into this category. Therefore,
truining in maintenance starts with the basic training of the
operator.

10. The depth to which such training should go is sudject ¢0
congsiderable variation; obviously where the value of the sachine
is teptimes the annual salary of the operator, the training
should be deeper tnan when the hand tool used is only valued at
one hour of a man's saiary. When considering this question, the
desired standard of mainterance must take into account the periocd



of planned obsolescence for the equipuent,

11. "Housekeeping" is a critically important factor gs a
determinant of the quantity of second line maintenance needed.
If good housekeeping is practised - and certainly treining can
bring about better housekeeping - the maintenance needs caused by
dirt and by bad materials, stacking, ;ad hendling, will be reduced.
Good housekeeping, good operaticn and safety consciousness go
hand-in-hand in avoiding the still too common "working to breakdown®,
12, If the busic training of operators includes also the
elements of first line maintenance, it should be possible to
arrive at a situation where a machine will, in fact, have a useful
1ife sufficient for the purpose for which it was designed and
manufactured. In other words, the operator will no longer be
the first 1ink in the chain of cestruction, Such training should
includes
eorrect operational sequences;
regular lubrication with the correct oilj
cleanliness;
saxisus loading and speeds)

trouble shooting and the use of charts to
diagnose simple prodlems.

(%) Zhe Malntecence lan

13. To define the exact duties of a maintenance man is
diffioult. Certain occupations are wholly concerned with maintenance
and repair e.g. the motor mecranic and related trades. The desie
and further training is all conce ned with keeping a wvehicle on
the road in & safe condition. In other occupations, such as
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building workers, their training should perait them to construct
a new bdbuilding or part of it, but many of those trained will use
their skills to maintain an existing structure. Many examples
could be quoted from other occupations but it seems probable
that training for almost all maintenance activities starts with
initial training in gpecific occupational taske not defined as
maintenance., However, it is true that people who received their
initial training through an .netitutionalised systen may not be
able to relate this specifically to maintenance without further
training.
14. This further training may aim at (a) extending their
range of skills for maintenance activitiess (v) giving greater
depth to the existing skillsy or (¢) relsting these skills %O
s specific maintenance and repair type of activity. Buch training
might include for examplet
for (a) the adding of certain welding skills to a fitters
the adding of certain gitting skills to & welderx}

gor (b) the deepening of & machinist's skills to include &
greater aunderstanding of tolerances, and fits and
limita; edding & knowledge of machine design to
elininate breakdown due to improper machinings

gor (o) to trein s fitter in the understanding of the
principles of sachine construction including the
necassary practice %o permit him to dismantle and
acsemble; to train elestrical wiresen in the wiring

of electric motors.




15, It is established that of all probable causes of
breakdown, approximately 80 per cent can be traced to some
20 per cent of possible causes. By using an analytical approach,
training can be concentrated upon those factors which create the
highest needs for maintenance., Thus, with this acquired knowledge,
the training planner can gear lraining %o produce maximum B
effectiveness with a minimum input and ensure that the correct
nuubers will be trained to undertake the various activities
related to equipment maintenance. For example, in the automotive
trade, many more mechanics must be trained to meintain breaking
systems then are needed for transmission m-intenance.

16. The specialised training and upgrading of maintenance
personne). is tied very closely to the type of equipment used in
an enterprise. While the basic skills needed for maintenance
can be taught in a training institution, it is obviously impossible
either to provide the range cf plant which is used in most
industries or to simulate the conditions under which this plant
Operates on the job. For these reasons, much of the training
must be done either in the operator's plant or in the enterprise
which manufactures the equipment. The uroduction of a newspaper,

for exmmple, requires large complex machines which cannot be
duplicated in a training institution. Therefore, the training
| °f the maintenance staff can only be dome economically in the
individual company or in the manufacturer's plent. As in most
countries, the equipment has ”bun in opemtion for several years
and the supplier no longer has a respcnsibility, the training
scheme will have to be established in the user's plant.




(c) Supervisory Functions in Maintenance
17. It should be remembered that maintenance applies to all

organisations whether it is that of a one-man entrepreneur, a
large industrial organisation, an office, or a farm, and the
aggregate losses due to poor maintenance may well be greater in
the sum of the small enterprises than in the sum of the large.
This is particularly so in industrially developing countries
where thore is 1ittle background in the use of mechanical devices.
Training schemes must therefore take into account the small unit.
It i8 not the purpoce of this paper to discuss the relative
merits of promotion to supervisory rank of people from the
workforce and of direct appointment of supervisors bt the
gocial implications of blocking promotion of the workforce st
pe faced. It is provable that the bulk of first line supervisors
for maintenance activities come and will continue to come from
the workforce; this is particularly true of maintenance sSupervisors
where work experience and an understanding of machine failure
are so important. If it is assumed that the supervisor will
come from the workforce, will he have the necCessary practical
skills to make him acceptable to the workforce? If he has,
his training should be geared towards man and materials msragenenty
if not, ne must be given the opportunity to acquire new skills
and to improve those he nas. Considering specifically the
paintenance activities, he must be trained:
(a) to guide and supervise plant operation in general and
to establish psventive maintenance schedules. A few simple
case studies are appended to illustrate the fact that the
paintem nce of equipment is largely a matter of changing



(v)

(¢)

the habits of peo;le. This can most ef’actively be done

through training or retraining operautcrs or modifying
equipment to fit in with the norm:l habits of the _.eoplej
to instruct and mipervige the operaturs or mecianics
engaged in the first line maintencnce of the equipment
through cleanliness, correct lubrication, adjustment and
control of the machines under his controlyg

to advise upward in the management chain on the need

for more specific maintenance or repair action,

18, 1In an enterprise, the needs of training and production

are often in conflict and it has frequently happened that well

prepared and effective training programmes Lave lapsed 4:'¢ to

this confliot if the same man is responsible both for production

and for training for .wmintenance., It is essential if training

programmes are to be a useful instruient in improving plant
maintenance that a training officer be appointed who would not
be directly involved with the production process. Training must
however be implemented with the full knmowledge and support of
production personnel 80 that stand-down time can be fully utilised
for training. Treining must not interfere with production but
should lead to improved production, better application

of good techniques and more effective machine utilisation.

turn will bring about a decrease in lost machine hours caused by
breakdown, or by planned maintenance shut-downs which have proved
to be & very costly may of organising msintenance.

This in
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CASE I

In cne Asian country, for oxample, it was found that over
50 psr cent of the heavy-duty ore-carrying trucks were out of
service because of breakage of the third gear, The firet
oeonclusion was that these vehicles had defective third gears.
An analysis, however, showed quite clearly that the real cause
could be found in two factors of operations first, the ore
tracks were consistently being overloaded by from 100 per cent
$0 150 per cent sinoe the iron ore being mined was of such high
quality as to make a full truck an overloaded truck; second,
the drivers had not been trained to use the gears correctly

ard drove almcst oonstantly using only two gears, the first
going up, and the third going down. Because the down-hill trip
was the loaded trip, the third gear fractured. A brief training
programme for the shovel operators, as to loading limits, and
for the drivers, as to upshifting and downshifting while driving,
solved this hitherto unsolvable "maintenance problem”,
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CASE 11

In a North Afrioan country a new batch of lathes was put
into operation. The handbooks sent with the lathes were in a
language not understood by the operators.

After three months of normal operation, it was found that
4 out of 12 lathes were out of action due to the leadscrew seising
in the head bearing. The cperators and maintenahos mechanics
condemned the lathes as being badly oconstructed because they
had received exactly the same treatment as all other lathes in
the workshop,

After the handbooks were translated, it was found that the
instruotions called for oil to be inserted in the bearing after
every four hours of opera®¥ion. The other lathes in the workshop
Tequired lubdrication only omnce each week. The operators and
maintenance staff were €iven new instructions btut within a Low
months, the same prodblem recurred because they returned to their
0ld established prectice.

The solution to the prodlem was found only after a drip feed
lubricator was fitted which held a week's supply of oil so that
long established routines could be maintained,
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surplus stoock, These engines for war reascns were rated at a
higher brake horsepower by the installation of special injectors
and increasing the revolution per minute. After installation of
the engines in ships and running them at a rating as presorided
in the manuals, bigh fuel consumption was the result. After
putting one engine on the dynamometer test benoch, the reason for
the high fuel Sonsumption was found and the right injectors
were installed in conjunction with the proper pPhasing and
calibration of fuel pueps,

In consequence of this, specialists wers trained for making
the proper modifications on al3 the engines in Cperation.




Un & larger scale the exampic of the CHIRA-7 UNDP/1L0
Project - ‘g;o.z;gm;qm and ;m;mg;g zmnm Sautre - coulq
be cited. Any economy undergoing rapid Lnduatrhlilatim Reeds
& very Costly sector of the eConomy Miculnrly in that 1
Usually involveg the use of Capital for tye importation of
Yehicles angd Plant from abroad. 1In the Repudlic of China it wag
found that botn °n the goore of capital costs ang of frequent

brukam-. the transportation systea poged a Prodlem.
Accordingly, internationg} Assistance way sought in SXpanding

and lower labdour Ccosts,
To quote from the pudlighed final report on thip project:
"It is estimated tngt since the establistment of the

Centre, the service life of Yehicles has deen lengthened
r::- 250.000 to 650,000 kn. and the service life of engines
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after overhaul from 30,000 to 120,000 km. The gservice

1ife of batteries has been prolonged from 4 to 12 months
and of tyres from 25,000 to 126,000 im. The gasoline
consumption of buses has been improved from 2.6 to 3.4 km
per litre and the road breakdown mileage has been increased
from 15,000 to around 255,000 km."

It is pertinent to add that apart from the above benefits
of training, on the personnel side, & large percentage of

trainees received after graduation salary increases and promotions.









