G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

-

Tni

r -0
TP S Wt
Frarnee
MR 3
AN B8 3

Tpinstrial

vy
virnna

Jevelo, neut Cre

“rizabion

N
o

e wo.< of tte Indasteial Trainins Advisor

[N

ND




Ny

I FOOLTION

vy work for the Xzpublik or ¥alta carrenced on
2

242, Fehimavy and terminated on 2?7. Yarch, 175,

On 1%, Feoruary I had a first appointment in the
to.verrzent~tuildiag (Castille) in Valletta, the
c:pitel of Falta, with Fr. Fiorini Lowel, Secreteary
to the Finister of Education znd ¥r. Fesarn?,

ecretasy to the Director of Mduz=ilon,

t he handed me a list of the
, the Syllabus and the ticc -iables
t

rial - Klectronics,

After 2n in - depth - assessment of the facilities
1 equipment of the Institute, I cone centratsd on

an
tre sctual teschine,

e

ovder to :ain a trorough irsirht into ihe
treining process, the teaching 5ub
teainins stardard, T atienled tre
individual tzachiers and obuzrrved the practical 1

ning of the =iudents,

Tan so decinz I used the tice

o+

ablzs 2s a zuide,

I exremined tre rariwritten records of thz teachers
ard the sunudents notes ard after the lecturas
T dizecursed their preblens with teschers and stiulents,




Lt Ere Dmyxap Tachric2l Institute, which trains
ensinzering hechnieclans, car recranics a~d sutc-
wolive electricians, I contacted first of all
tha Fezd of the schaool Fr., Seovs2 Vella and ¥r.

~n

oh 7szhra, “ead of tue Teechnrical Degerihuant,

an intensive introduction Lo the schonl’s
fzeiiities, I sterted ztbtending the lachures, following
e

Y
a previocusly sgre

I aot only observed the techniciane courses, which

rzy be developzd into a "Centre of Fxcellence" but
slso tke other, lower courses, in ~~dzr to familiarize
ryself with tre initial and interinediate training

- tre would-he tachnicizmng, placing special

amprszis on the practical training in the laboratoriess
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4.4.

4.2.
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Lfter completing my information on the Faxxar
Technical Institute, I discussed with Fr. Pearne,
Kr. Fiorini Lowel and Nr., Morris Abela, the Secre-
tary of the Prime Finister, the pcsibilities of
realiziation of the "Centras of Excellence".

These conferences gave me an opportunity to report
on my findings at both imnstitutes, while the
Go-vernment officials made proposals to expand the
schools and eliminate shortcomings.

During my stzy on Malta, I tcok every opportunity
to visit Maltese - industrial firms and other
institutions, where graduates of the Fellenrnbkers:
Institue or the Naxxar Technical Institute sre em-
ployed.

I surveyed their jobs and conducted discussions
with both the technicians and the management of
the firms.

Visits to Maltese institutions and industries:

Power Station

Brznds International LTD
Parsons Brewery

Malta Dock Yard
University of Malta
Deutsche Welle Malta
Telemalta

I wrote a provisional report and left behind
two copies for the Go--vermment of Malta.

¥y assignment as Industrial Training Advisor
in Malta terrinated on 27, March 1SE€5,
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In-Depth Assessment in Two Fotential
sCentres of Excellence™

RP/FAT/84/001/11-01/31.5.A

PECENICAL REPORT

I. FELIENBERG TRAINING CENTRE FOR INDUSTRIAL ELECTRONICS (FIC)

4.1.1. Kistory: see Appendix Fo. 1

4.1.2. Type of treinins cffered:

FIC offers an Industrial Electronis course for “ech-

nicians,

One course has a duratlon of 4 years,

Capacity: 18 students are admitted every six monfth ﬁ
therefore, 18 . = 72 students would
be the idezl stardard.

The curcent loss rate is about 3 per year
therefore 63 students are at FIC now,
(This is the average value)

Por tre first two years the training consists of
lectures with practical training. '

The last two years they alternate between theory
et school and practical work in Malta factories
(The students receive BM 45 per week from the
Go-vernment),

The level is technician level, but is confined to
Industrial electronics.

The "incomplete"” Diploma is therefore not recognized
by countries other than Malta,

The trainees need as entry gualification:

"O" - Yevels in physics and mathematics.
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During the first two years the training consists
of lectures znd practical work:

1. Electronics laboratory

2. Mechanical practice
Basic skills, such as
drilling, lathing, a.s.o.

See Appendix No. 2

Extended Skill Training Scheme
Course Schedule

Appendix No. 3

Course run at this Centre
(Own table of FIC)

tppendix Ko, &

Syllabus of all four yesrs
Appendix Ko. 5

Example of time table
Lppendix Fo. &

Job Opportunities

Staff snd Skills Composition -

The FTC staff comprises ten teachers including
the Head, ‘
All teachers are full-time teachers,

Age of teachers: Between 30 and 45
Qualification : Four BSc’s the other teachers
have lower qualifications,

See : Appendix No, 7

Iist of teaching staff
Qualifications and Teaching Subjects

The sujects teught can be compared with technicizn
level,
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Yethodolosies and Work Routines

During my essessment of lectures, I noticed
the following:
The main problems are

—

2. Typical weak.ess in answer processing.

b. Ko constant flow of information during the lessons.- :

c. Lo use in made of simple aids like coloured '
chalk.

d. Standardized formulas are not generelly used;
so when they are, they are not clearly de-
fined for the students (e.g.: unit equaiions).

e. No use of cemonstration equipment during
lectures. ‘

Therefore some teachers receds some training in
methodology and teaching-techniques.

Sore of the teschers display, hcwever, plenty of
teaching expierience and meet all Tequirements.

Some teachers consider the time for preparing the
lectures as too short,

The average time for tesching is 32 lesscns per
werk which exceeds the teaching time e.g. in
Germany by about 8 lessons per week,

For the current subjects of teaching the handouts

for the students are fully satisfactory.

The teachers have their own handwritten ore typed

papers, prepared by themselves.,
\
|
\

There are a few demonstration possibilities for
oszillators or multivibrators (PEK), but they

re kept in storage and not used.
But even if they were being used, threy would not
meet the requirements,

For engineering science, e.g. no demonstration
naterial exists,
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The institute hzs two overhead proje tors, which
are very rarely used.

Tecture Techniques:

During the lectures most teachers present their
subjects mostly by reading from their own teaching
guides. The students are not actively envolved,
exept whén they have questions.

Iessons are not begun and finished in sccoriance
with the time table,

The students do not prepare their own notes on the
sujects taught. Instead they are dictated by the
teacher, '

Questions and znswer games are very rarely used.

Repetition ard Revision:

A decisive factor for a student’s svecess or failure
is repetition or, before examinations,the re-
visions.

These are mostly practiced by the tesachers in

the following way:

The problem is written on the blackboard or dic-
tated by the teacher. Then tie students attempt

a solution on their own,

The solution is not always dicussed at the end

of the lesson.

Practical Training:

During the practical training (electronice) in
last twe years the students are mostly left to
their own resources,

Therefore the time required for each problem
is comperatively long.

But teachers a.e generally availeble to help,

The mechanical trasining is very good and of high
standard,

These lessons are very well prepared,




o —p—
ak

10105.

Examinations:

The level of exarminations and tests corresponds
fully to the subjects of teaching.

See: Aprandix Ko, &
Fxsmination: Electrical Technology

Fremises and Facilities

Tven how the existing facilities are rather small
and therefore haivily meet the requirements.

Currently being used are:

. Offices:
L Lir1cees.e

Fote:

1 roor for Head-Master

4 room for secretary end office
equipment

1 room for all teachers, which is
absolutely too small

Reference 1ibary:

Only the few books available in the Readmester’s
and in the teachers’ office canbe used by the
student.s.

Classrooms:

One drawing-room, which is eruipped with 18
drwing-boards. These are in an adequate con-
dition. The entire equipment including the black~
board is comperatively old.

It is worth considering whether the blzckboards
and the entire furniture in the c’assrooms should
be replaced.

One lecture-room for theory, equipped for 18 stu~
dents. The blackboard is too small and there are
no possibilities for practical demonstrations
during the lessons,
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One lecture-room, which is also used as a labo-

ratorv, hes 1€ workbenches suitable for practical

electronics training.
All mezsuring stations are equipped with 220 Volt
sockets,

One lecture-room and laboratory for 18 students

to conduct lectures and solve practical problems.

o a

The £scility is well equipped with encugh stations
for the students.

The rachinery availabdle comprises:

4 iathes
drilling machines

N

-

hscksaw machine
sheet metal machines
2 types of shering rmachines
as well as a numter of other smaller items,

See: tppendix Fo. 1
Workshop: Fechanical trairing

One store-room where all electronical training
equipment is kept.

Equipment and Supplies

The electronics lebs can be eguipped, depending
on the subjects being taught with the following
items, which are stcred in the room meniioned
under 1.1.%,

Sre:s Appendix Ko, 9

The entire eguipment should be overhauled as far
as calibration and genersl condition ave concerned,
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I"eny of the electronic plugs and- sockets (connectors)
are corroded and cause connection problems during
practical training.

According to the resronsible teachzr in charrse,

the first year students work only cne practicsal
project. Tais includes a Telay circurity with cable
installation and solaering training.

211 other problems are handled with tre "Fischer Boxes™-
There is only oneg?echnician who is responsible

for the maintenance of the electronic equipment;
trerefore most of the technical work is done by the
tezchers,

e ecuipzent and the store of expendzble mzterials
jike integrated cozponents and other electronic
perts are satisfactory.

A video recorder is available, but video tzpes are
in Cerman and therefore nced translating.

See: topendix Ko, 10
List of videcs

Industries Served and VWags and Mesns of Contacting
them

-

In the third and fourth years of training the
students are assigned to several firm in the country.
Therefore it is not necessary to develope 2

special centact to industry for the students benefit.

See: tprendix No, 6
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“he Eeadmaster of school Fr, ILewrence D, Zampit
is responsille for all occurrernces at the institute.

Ze is subordinated to the Depzartment of Bducation,

Ee is responsible for the efficiency of education,
tre observance of %:e syllsbus during the running
traininz and the time table.

e zdrinistrative staff consists of:

1 secretary
A technician (equipment store)
1 csretaier

The institute is fiuanced by the Go-vornement of
Malta.

e amount of firaneing is adequate to the education
rission,
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Additional Inputs for the “"Centres of Excellence”

Proposed Inputs to the Go-verrment of Malta

The 4raining and teaching system should not be
charged. ‘

A second floor and therefore certain equipment

for th: training of additional students is required.

he Go-vernzment of Malta would be ready to arrange
for that, 4
The Gas-vernment would be able to provide six en-
sineers, who are currently being trained at the
University of Malta:

4 Electrical or electrornic erngineers
2 Vechanical engineers.

Upor completion of their trzinirg these teachers
would be about 24 years of age.

The trainees of other countries should not be
separated from the Maltese trainees.
Integration is recommended.

The students should live with Maltese families in
threir flats or houses, to prevent social isolation,

It is expected that a variable number of students
will ome from foreign countries.

These treinees should be familiar with the English
language and should meet same entrance reguirements
as the Maltese students.

Lescons will be conducted in English,

Facilities for practical training could be provided
by the Maltese Go-vernment, so that foreigners will
receive the same practical training as the lMaltese
students,
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1.3.

1.3.1.
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According to the taltese authorities a canteen
does not appear to be necessary, because the Fal-
tese people are so close together snd the bus-
connections are fregquent and inexpensive.

Eowever, 2 csniteen seems advisable is recomnended.

The libary of the Paola Institute might be used by
the Fellenberg students.
This cculd be arranged by Maltese authorities.

Recorrzendations

Froposed Inputs to UNIDO

%ew subiects which should be introduced

a). Control and Automatic Control Encineering:

Owing to the rapid changer in modern technologies,
a rapid development cf technicizns traiving is
necessary.

Due tc the fact that much of the equipment

which is used by Falta industries applies con-
trol circurity it appears necessary to intro-
duce the subject of

Control and Automatic Control Engineering.

It is propused that this subject shonld start in
the third year and should be taught throughout
in the third and fourth years,

For this new subject the following syllsbus
is proposed:

See: page 11
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Froposed syllabus: Control and Butometic Control Engineering

5.2,
5.3

6e1.

6.2,
€.3.
€.b4,

7.
7.1

Third year: 3 periods per week
Fourth year: 2 periods per week

Knowled=ze about fundamentals of control and automatic
control engineering

Tefinitions
(Rlockdiagram of zutomatic controlled systex and open
loop system)

Interconnexior of cortrol loop members

Enowledge about the properties of controlled systems;
Tapability to measure their time response

Statical properties (lincarization)

Dynamic properties (transfer function, freguency response)

Knowledge about the properties of control loops;
Capability to measure their time resoonse

Continuous regulators without and with feedbzack
Discontinuous regulztors

Knowledge zbout composition of control loop members;
Capability to examinate simple control 1900vs

Stability examinations
Settings
regulations; follower contrsls; multiple controls

Knowledge about contact controlled control units;
Capability to design simplz circuits

¥odules :

(Relays, operating relays, contzctors 2.s.o.)
Control-circuit and power-circiut

Control modules e.g.: star and delta connexion,

changing the sense of rotation, rotational speed regulation

Knowledze sbout solid state control units;
Cepability to design simple circiutsg

Implementation of logic functions like:
AND OR NKOT KiKD NOR

Temporal limited an unlimited memories

Counter and register modules
Examples:

Set-value control
Sequential control
temporal control

Knowledge sbout proeranme control
Programming of a control unit
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b).

c).

d).

A technician of a certain comparable standard
should also be mntroduced to the fundamentals
and certain applications of AY (Audio-freguenzy)
and EP (High or Radic-freguenzy) - line theory

as well as antennas and wave propagation.

The actual Syllabus includes Oszillators,
Fundamentals of Receivers and Transmitters but
it is felt that a knowlegde how electrical,
especially EF energy is conducted to tne antenna
and radiated without reflections into the at-
mosphere, is required.

Therefore the following time table and syllabus
for that proposed subject would be necessary:

See: paze 1%

Further it is proposed that within the subject
of Technical Drawing, both Standard Script and
drawing in ink should be generally introduced.

During the practical training in electronics
for the first and second year it seems to be
necessary that in addition to the teacher one
or two laboratory essistants should be present
to monitor the trainees.
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Proposed Syllabus: Radio Frequency Lines

Third year: & periods per week

Foxrth

1.

1.1.
1.2.
1.%5.

2.

2.«-
2.2,

vesr: 4 periods per week

Function

EF - Line Theory
The Charcteristc Impedance of a Loss-less Line

Voltace and Current Changes
Moving along the Line

Reflection

zeflection from Short and Open Circiut
Reflection of AC - Voltages

Stznding Waves

Terminztion in Zo
Termination: Open Circiut
Terminzation: Short Circiut

Termination with RL smzller or larger thsn Zo

tpplications

Resonant - Cavities
Tuned Circiuts
Introduction to wWaveguide Theory

Special RF - Oscillators

Klystron
Yagnetron
Trzvelling Wave Tube

Entennas

Peeding
Radiation Fields
Antenna Arrays

AP ~ line Theory

Characteristic Impedance of AF line

Moving of Voltaze and Current along the Iine
Reflections

Standing Waves

Fundamentals of Wave Propazation

Propagation of Radio Wzves into the space
and their behavior
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e}. It is proposed that "Solid State™ should be
introduced ss a teaching subject.

1. SYII23JS POR SOLID TRAINING COURSES AT TEE
FFC OR A SPECIAL SOLID STATE INSTITUTION

4.1.  Contents

1.1.l. Chip production
- etching
- photoprocesses
- rew-mazterial
-~ materizl processing
-~ design

i 4.14.2. Chip testing x
o ~ cuality control

~ cuality improvement

~ quality testing

1.1.%3. Circurity of Chips

- analog (samples)

- digital {(sarples)

- high digital (samples)
1,7.4., Treatment

~ M0S - circiuts

~ Standard circiuts

41.1.5. Basis for application
‘ - some applicevions (on samples)

2. VFaterisl required
2.1. Testing meterial
- AV -~ aids (Audi ~ Visuals)
~ films SGS ?
~ drevwings Theory
2.2 Pestequirment (practicel)

Standardirized testsets like oscilloescopes,
generators, logic analyzers.

Details mzy be obtained from AETW

(per station ca, Z000#M 3= 55600)
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3 2.5, Expendable Materials (practice)

chips

electronic components
bosrds

solder, etc.

Details may be obtained from AETW
central-storage,
overall cost ca. 41000 LMt § 2800

1.3.2., lNecessary Eoulprent

ppes——_e

). Engineering Science

For demonstratinz the fundamental lzws of
science special equipment is needes during
these lectures.

A possible supplier for these iteams is:

Fa,

Leybold - Heraeus CGmbH
Bonnerstrafle SO4

D - 5000 Kéln

FRG

b). Control and Automatic Control Engineering

For control and automatic control engineering
an analog ~ computer is regquired.
A y-t recording apparatus is available at FZC.
Therefore demonstrations car be carried out

. during the lectures.

Por students engaged in practical work is
should be possible to use these materials and
sets which are already availzsble (OP’s, scopes,
conductor plates 2.8.0.).
However, an improvement is felt to be necessary
gsince tb2 current eguipment lacks both number
and variety.
For a possible supplier for these items:
Fa., leybold

( 12 sets for students training)
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¢). EF ard AF Line Theory

For demonstrating the impedance of a Audio-

Frecuency - Line a special measuring - bridge
aud an artificial Audio - Frequency - Line is
required. (Or, e.g. a cable-reel of Telemalta)

This method is insufficient for high frequencies
therefore a "Iecher Line" should be obtained.

For possible supplier, also for all eguipment
required for fundamental YF - technique
see: z)., Pa. Leybold

d). Electrical Machines

This subject of teaching is mentioned in the
syllabus of FTC.

Eovever, practical work with these generztors
end motors is hardly possible due to a lack
of equipment.

itccording to a ccnversstion with the Maltese
Authorities an arrangement with the Pzola
Technical Institute can be achieved.

VStaff improvement

As mentioned in chapter 1.2.1. six engineers wils
be employed by the Government of Malta,

These people are now students of the University of
¥alta,

merefore it should be rather easy, for one of
these to teach Kr, Kianica’s subtjects whose contract
will run out in a few month,

Referring to the remaining subjects it that
possible, that a short gap will occur,

If there is no possibility of employing a FMaltese
national, these subjects can be taught by

¥Mr. Hohoff,

if required,




1.“.2.

1.“03.

1.4.4,

Purtkermore the staff should be offered refrecher

trzining in cethodology of teachirg.

Following a proposal of the Feadmaster of FTC,
an exchanze of teachers with other countries for
the pupose of widening their knowledze is
advisable,

UNIDO Ipputs:

ACTION FLAN

Training in Methodolocsy

First it is necesszry to trzin the teachers in
methodology and teeching - technigues.

It is proposed that:

Cne UNIDO - expert bte sent to Falta
for about 4 weeks to train the teachers
in this subject. (refreshing)

Eouipment

As a next step the institute could be provided
with the recommended eguipment, especially for
the new subjects.

(Supposition: second floor for FTC)

Introduction of the vrcnosed teaching subjects

After the Institute has he2n equipped with the new
demonstration and laboratory egquipment it scems

to be necessary to send an UNIDO - expert for about
8 weeks to FIC, who is able to introduce the new
subjects and to familiar the teachers of FIC

with the application and use the new equipment.

Training of teacherg in their teaching subiects

when the teachers have completed their training
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in methodnlogy and .he introduction to the new
subjects, they should be ready to psticipate in
the erchange schere as proposed in 1.3.3, last
chapter.

™his should be arranged by the Governrzent of Falia.

See: hetion Flan page 19
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in-Depth Assessment in Two Fotential

“Centres of Excellence"

RE/NAT/ER /001 /11-01/31.5.A

TECENICAI REPORT

II, NAXXAR TECENICAL INSTITUTE

2.1.1.

Tyoe of training offered:

The Technical Institue at Faxxar offers three courses,
whichk zre of interest according to the foundation
rezulation of the "Centres of Excellence".

a). Farine Engineering Technical Diploma (METD)
b). Eigher Technician ILevel (HTD)
¢). Ordinary Technician Level (0TD)

21

A1l courses have a duration of two years, and they
are full - time courses.

The level of the courses corresponds to technician
level and offers a very good standard. The Diplomas
are recognized by all Commonwealth countries,

The trainees are all sponsored by industries like

Sea Falta, Malta Dry Docks, and Malta Shipbuilding
Company.,.

To be admitted to study for Ordinary Technician the
trainees must have Pre - Technician level.

For the above courses Fo., a). and Yo, b). COrdinary
Tecnnician level is necessary.

The practical work is done during the summer holidays.

Juring the in~depth 2scessment 2+ Faxxar, the
following nurbers of students were counted in the
HTD - courses:

4 st year : 9 stucdents
2 nd year : 7 students
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In OTD - courses:

1 st year : 12 stucdents
2 nd year : 10 students

Sum : 3% students ( 4 dropped out )

There wss no Marine Encinsering - course in progress
at the time.

Syllzbus of Marine - course and HTD - Level
is shown in Appendices FKo. 1 and Ko. 2
Lpoendix Ko. 3
Iist of students METD and employments

St:afi 3nd Skills Composition

-

The taazchers who are mentioned in the list of teaching
staff have full - time jobs with the exception of

¥r. Debatitista (chief engineer of Farsons Brewery)

and Mr. Pzce (Fower Station), who are only present

for special lessons,

Both hold Bachellors® degrees.

See: Appendix No. &4
List of teachers

Fethodoirogies and Work Routines

During my assessment of lectures I noticed the
following:

The main Protler: are as specified:

a., Typical weakness in answer processing.

b, No stindardized formulars being used, if so, they
are not clearly defined for the students
(e.2.: unit equations).

I fou . d out, that the lectures are very well prepared
although I found in one case that the whole subject
matter for onz period had already been completed

on the blackboard even before the lecture started,
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"he teschers use coloured chalk as well as demon-

stration m=zteriel.
Some of the teachers have amassed a grest deal of
experience (including sore gained abroad) ard ceet

all requirexents.

Fowever, the teaching of some of them suffered from
the weaknesses mentioned zbove, 2nd so an improve-—

The tezchers are aged between 30 and &0 years.
vost of ther have had more than 15 years of teaching

experience.

L iist of the lessons I stcvended can be found in

ELppendix No.5

Practical Training:

The prscticzl trazining st Rexxar Tectnical Institute
s.ows an exellent level,

During tre practical %training, the students are
monitored, supported snd advised by the teacher and
2 lsboratory assistant, who is also responsible for
the trzining equirment,

In some subjects ihe institute operates with the
University of Malta (electronic trsining) and the
Institute of Paola (electrical machines) where these
ILzboratory work ist carried out. .

e students of HID complete their practice during
the surmer holidays in lMaltese industrial enter-
prises.

See

Eppendix No, 3

Exzrinationsg

The level of examinctions and tests corresponds
fully to the subjects taught,
A1l exsrinations are submitted beforehznd to the

"OITY znd GLILD" of Tondon Institue (7:7 a Techn.clan
iAication’,
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2.1.

N

2.1 .6.

Fremises and Pacilities

The present facilities are excellent.
At the moment the following zsre being used:

The nurber of offices for Feadmaster, staff and

secretary and office equipment is more than
st ficient,

The Naxxar Institute libary is -cuippred with the
necessary technical literature, a2lthough some
volumes especially technical periodiczls, zre ab-
solete snd should be replzced by new ones,

13 lecture - roors are ejguipped for 20 - 22
students each,

The entire furniture including the tlackbozrds
is comperative old,

Cne drawing - room with 24 drewing bozrds.

Workshop and Practice Rooms:

See: Report pace 5 and 6

ILarge store — rooms which contain sufficient
raterial used by the students during practical

training. v

Rooms sre already present for a large canteen,
wnich could easily be installed if reguired.

Eouipment and Supplies:

The labs are very well equipped (paz~ 5 and 5).
The entire equipment is generally well maintained
and therefore in a good condition.

The supply of treining materials for the lsbs causes
no problems,

A video recorder is not available,
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AORKSHCEPS AND LABORATCRIES

1.

2.

LD

5.

6,

iotor Vehicls Workshop. Floor area <5 x 12 metres. _ncludes
a pit and two store rsoms, bquipmént comprises onec four-
post lift; heavy lifting gear; wheel balancing; cylinder
reboring and honing; drilling and off-hand grinuing;
individual student tool ssts for 2C studants at a tine;

‘sore engines and transmission systems; one land .iover

and one lensult 16 car; Can take two or thre. ¢ :'rs for
rezair at a tinme.

Diesel Fump Room.4 x 2% metres, mquipment incluces a Y
Hartridge 800 Phasing and Calibrating machine with

accessories to take both ir-line and distributor pumps.
Also equipment for reconditioning, setting and testing
of injectors,

wngine Cverhaul Workshop., 12 x 12 metres, Cne 3C ton
hydraulic press, Three test beds. wo work benches.

A large number of engines of various powers and nakes.
One stére room with individual student tcol sets.

WWelding norkshop. 12 x 10 metres, Six electric arc
welding sets, One automatic oxy-acetylene cutter.
One power hacksaw, One heavy duty pillar sbinder.
One bench type drilling machine. (ne store roou
with accessories for about 15 students,

l.achine Shop, Six lathes of 140mm centre heignt.
“hree lathes of 155mm centre heignht and One lathe

of 1C0mm centre height, One Universal i.illing . achinre
equipped with a dividing head, Cne tool and cutter
grinder. One shaping mwachine, Cne bench type drilling
wachine and one rillar type drill of 45mm capacity,
Cne bench grinder for lathe tools,

Bench FPitting workshops. 2 in number, Complete witn
work btenches, engincer$ vices, calipers, uicror.eters,
verniers, marking toolc, files, chigsels i.amers ate,
-.ach workshop can take 20 students,
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Jn;ineéring Laboratory. Floor ‘area 12 x 10 metres.
_quiprent: rour in pumber engine test sets including
four cylinder petrol sugine, rotary erigine and diesel
en;i:e, each coupled t0 its own aynacometer and having
jts own’ instrumentation. )

une clectrical test bench for dynanos, alternators and
starier motors. Cne ignition distributor tester.
slecuric rfurnace.

~hysica Laboratory. 3quipment for experiments
in pechanics, heat and electricity up to ordinary level
stancard. Uan accomodate 20 students at one time.

. .
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Industries Served and Wags and PMeans of

Contacting them

Contacts to Mzltese Industiry are good, due to
the volunteering and visiting of Faltese firms.
(plus part - time teachers, who are shared with
Maltese firm for some periods)

¥znagement and Financing

zead of the Irstitute is ¥r. George Vella.

Te is responsible for all occurrences at the
wrole institute.

te ig subordinsted to the Depariment of Education.

Fe is responsible for the efficiency of education,
the observance of the syllsbus during the running
training for all courses (Appendix Bo. 5) and the
time table. ‘

Responsilbe for the engineering devartment of the
Institute is Mr. Joseph Zahra.

Ee is also the Headmaster of all engineering work-
shops and laboratories.,

The administrative staff (engineering department -
ncentre of Excellence") consists of:

For each workshop or laborstory there is one
lzboratory assistent.

™e institue is financed by the Go-vernment of

talte, .

™he amount of financing is adequate to the edu-
cation mission,




2.2.

2.2.1.

2.2.2.

Additional Inputs for "Centre of Excellence”

Proposed Inputs to the Government of Falta

The teaching and training system should not be
changed. 7
Rooms znd staff aTe sufficient znd therefore need
not be expanded.

Some experience has been gained with foreign
students from Africe. '

gmnslerent ¢f the Maltese authorities:

- -

e practical experience for the students snould

P
e increzsed.

o

This could be arranged by the Governzent.

The trainees of other countries should not be
separated from the ¥azltese trzinees.
Integration is recommended.

The students should live with Maltese families in
their flats or houses, to pemient social isolation,

It is expected thet 2 vorialbe number of students
will come fror foreigzn countries.

These trainees should be familiar with the English
1znguage and should meet same entrance reguirements
as the Maltese students.

lessons will be conducted in English.

Fscilities for practical training could be provided
by the Maltese Government, sO that foreigners will
receive the szme practical training 2s the Maltese
students.
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Proposed syllabus: Control and Automatic Control Engineering

1.

y Py

1.2,
2,
2:4,
2.2,
3.
3.1,

3.2
a4,

8.1,
4,2,
Be3e

Se
5.1 [

5¢2,
5¢3e

641

6'2.

6430
6.8,

7e
7010

First year: 2 periods per week

Second year 3 periods per week

Knowledge sbout fundementals of control and sutomatic

control engineering

Definitions
(Blockdiagrem of automstic controlled systea and open
loop systea)

Interconnexion of control 1oop-nembers

Knowledge about the properties of controlled systems;

Capability to measure thelr time ressponse

Statical properties (linearization)

Dynamic properties (transfer function, frequency response)
Knowledge about the properties of control loops;
Capabllity to measure their time response

Continuous regulators without and with feedback
Discontiauous regulators

Knowledge about composition of control loop memberss;

Capability to exanlnate simple contirol Yoops
Stability examinations

Settings

regulations; follower controls; multiple controls

Knowledpe about contact controlled control unitsy
Capability to design simple circuits ~

Fodules
(Relays, operating relays, contactors 8,8,0,)

Control-cir¢nit and power-circiut

Control modules e,g,t star and delta connexion,
changing the sense of rotation, rotational specsd regulation

Kncwlggfg'aggut solid state control units;
Capability to design simple circiuts

Impleaentation of logic functions likes
AND OR NOP NAND HNOR

Temporal limited an unlimited memories
Counter and register modules

Exampless

Set~value control
Sequential control
temporal control

Knowledge about programme control
Programming of a control unit
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b).

c).
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In connection with the subject of teaching
Fundamentals of Electroniks, Electricity

and Semiconductors it seems to be advantageous
to equip the Institute with training and
demonstration material (METD).

See: a). Fa. Leybold

For all engineering students it is very impor-
tant to be well versed with the procedures
of chemistry.

One lecture - roon should be prepared as

~ a chemistry lsboratory.

mherefore one set of demonstration material
"Cheristry” 1s proposed.

Cee: a). Fa. Leybold

Staff Improvement

Ko neceszity

3ut if there is no possibility of employing a

Valteze national to introduce the new teaching

subjects, these can be taught Ty

Mr, Hohoff,

if required.




2.4,

2.4.1.

2.4.2,

2.4.3,

2.4.4.

UNIDO Inputs:

ACTION PLAR

Training in Methodology

First it is necessary to train the teachers in
methodology and teaching - technigues.
It is proposed. that:

One UNIDO - expert be sent to Malta
for about 4 weeks to train the teache:rs
in this subject. (refreshing)

Equipment

As a next step the institute could be provided
with the recommencded equipment, especially for
the new subjects.

Introduction of the prooecsed teaching subjects

After the Institute has been equipped with the new
demonstration and lsboratory equipment it seems

to necessary to send an UNIDO - expert for about

8 weeks to TIN, who is able to introduce the new
subjects and to familiar the teachers of TIN

with the zpplication and use the new eguipment.

Training of teachers in their teaching subjects

When the teachers hsve completed their training
in methodology and the introduction to the new

.subjects, they should be ready to participate in

an exchance with other countries for the pupose
of widening their knowledge,

See: Action Flan page 13
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HNICYAN
Inputs: ERFIFICRTE Inputs: UNIDO
Go-vernment of Malta ——
Maltese Foreign
Students Students
CERTRE
oF
EXCELI ENCE
—aT o—
|
Training in
Teaching- b
Subjects UNIDO-Expert
o - T2l
| _EXCEARGE Kew Subjects
of
Tegphing
Expanded ———
r. grictlcal Application Equip-
I Kew ngon- ment
1] msterna- I, _ | _ _| gtretion and
tion and l______.QzlE~l =< 1
storing | Yaterial
& Expert

ACTION PLAN:

TEACHING
STAFF

TECENICAL IRSTITUTE NAXXAR
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5.2.
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Estimated Cost

For both Institutes the fzcilities and staff could
be provided by the Faltese Government, whereas
other sources will hzve to be found to finance thre
eguipment,

e Maltese Government did not state their opinion
on this ratter,

Equipment: Fellerberg Institute
T

e statezent of costs depends on several facts
ard is calculated by Pz. ILeybold - Feraeus, Kéln:

1. Control and Automatic Control Engineering

a). Deronstrztion mzterials DY 4506 000
b). 12 sets training material: for
students ¥ 600 000

2. Engineering Science
Deronstration materials DM 120 000

3, AF egnd EF (RP) Lines and Punda-
menizls of Electronics

Demonstraion materials DM 100 OO0
(12 sets training materials for

the students, if required) (D% 600 000)

Sum: DY 970 000

> 1328000 2 £u 157 000

Equipment: Ksxxar Technical Institute

1. Control and Automatic Control Envineering

a). Demonstration materials DM 150 000
b). 12 sets training materials DM 600 000

2. Chemistry
Demonstration materials DM 100 000

3, Pneumatics
a). Demonstration materials DM 10 000

b). Training materials for students
12 sets DM 60 000
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4., Fundzsmentals of Electronics

. a). Demonstration materials DM 100 000
b). 12 sets training materials for
. students DM 600 000
Sum: DM
1 €20 000

2 $ 1463 000 £ FH 253 000






