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SUMMARY 

O. V~ITS 

Currency: The Bahraini Dinar was at the time of the 
mission quoted as BDI = US$2.65. 

I. I~TRODUCTION 

1.1. Purpose of the Mission 

To provide direct support to existing small 
medium scale industries, as well as promote 
industries. 

2.1 Requirements of the Mission 

and 
new 

Analysis of the present production range of Bahrain 
Aluminium Extrusion Company (BALEXCO) and Hidal 
Cables in view of their existing machinery and 
equipment. 

Recommendations on the additional products which can 
be manufactured with small capital investment. 

Assessment of domestic and export marketing 
potential for such additional products and 
preparation of their marketing. 

2. BALEXCO 

The possibility to manufacture accessories hitherto 
imported has been investigated and a number of products 
have been identified. In this context an extension of the 
manufacturing resources such as pressure die casting has 
been found necessary. A number of new products has been 
suggested. 

3. ~!DAL CABLES 

The possibility to produce aluminium alloy rod for 
mechanical purposes has been investigated and established 
as there exists an international market. A further 
application of the manufacturing resources could be the 
production of continuously cast and rolled narrcw s~rip 
for impact extrusions. 

The availability of molten metal could in the future be 
the base for rapid cooled narrow strip production, a 
technology transforming molten metal into narrow foil 
strip for electronic purposes. 
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-l. COXCl.l'SIONS AND RECOMMENDATIONS 

The duration of 
reliable market 
markP.t situation 

the mission was too short to conduct any 
assessment. A lively upswing Qf the 
in the Gulf is expected as soon as the 

uar \..:i 11 be terminated. 

Recommendations 

Ralexco: see 2.3. 
~idal Cables: see 3.4. 

~la terial Supply 

It is of vital importance that the local aluminium 
processing industry be given preference regarding supply 
of raw material, even at the cost of the export of 
ingots. 

Research and Development 

At present Bahrain's aluminium industry buys the 
technology they need to catch up. In future, however, as 
competition will get fierce, it will be a~visable to 
develop materials and/or processing technology as well as 
new products independently together. At first, 
independent consultants may be recruited through the 
services of UNIDO. Later on a collective R&D organisation 
ftill be of great advantage. 

Power Transmission 

The 1 ine of prod\•cts manufactured/assembled by Balexco, 
~idal Cables and Al Khajah Factories could be the base of 
a Power Transmission operation, Balexco producing pylons, 
busbars, etc. Midal Cables the overhead conductor and Al 
Khajah the switchgears. Knowhow and competent personnel 
can be provided from Europe, e.g. Sweden. 

5. GE~ERAL OBSERVATIONS : TECHNICAL EDUCATION 

The obvious lack of Bahrain technicians could be overcome 
by a special training programme. The prerequisits of a 
competent technician ar~: 

1. At least 3 ynars shop floor practice. 
2. A thorough theoretic"l education (2 years' course) 

based on the needs of industry. 
3. A high social status ("industrial engineer") 

implemented by a •ood salary. 

Recommendations in this direction are presented and an 
informnl disr.usKion betwP.nn industrialists and educators 
is guai•ested. 
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~ 

0. Units: Currency: The Bahraini Dinar vas at the t iae of the •ission 
quoted as 1 BD = 2.65 USO. 

1. Introduction 

1.1 PurPose of the Project 

To provide direct support to existing saal 1 and medium scale 
industries, as well as promote nev industries. 

1.2 Requirements of the Mission 

1. 2.1 Analysis of the present production range of Bahrain 
Aluainiua Extrusion Coapany (BALEXCO) and Midal Cables 
in viev of their existing •achinery and equipment. 

1.2.2 Rec~ndations on the additional products which can 
be .anufactured vith small capital investment. 

1.2.3 Assessment of domestic and export .arketing potential 
for such additional products and preparation of their 
•arketing. 

l • 3 Procedure 

The mission has been carried out in two stages: 

Stage l: BALEXCO 

Stage 2: Midal Cables. 

1.3.l BALEXCO 

A first analysis of the Company's production range 
and potential called for two main lines of procedure 
agreed between the Management and myself. 

1.3.1.l Investigation of the possibility to 
manufacture accessories hitherto imported, 
basrd on records on purchasing and sales 
quantities and prices for the last two 
years. 

. •••• /2 



1.3.1.2 Investigadon of possibilties to aanufacture 
and .. rltet a number of nev producta, auch aa: 

Air freight containers 
Tubing for air conditioners and refrigerators 
Furniture frames 
Pylons for high tension power line• 
Hospital beds, crutches 
Fencing 
Safety bars for .otor highways 
Staircases 
Telephone booths and bus shelters 
Structural systems; 
Laap posts 

'the increased number of product• vii l call for an increaaed nmaber of 
extrusion dies; 'lbe installation of a tool aaking and servicing 
department has therefore, to be taken into consideration. 

1.3. 2 HIDAL CABLES 

The coapanr's production range and potential can be 
applied tc the following products not connected with 
cable aanufacture. 

These are: 

Deoxidizing rod 

Rivet wire 

Wire for chain-link fencing, 

Zipper wire 

Weldiril wire for MIG weldin1, 

Nail wire, metallizin1 wire 

Strip for th~ manufacture of slugs used in 
impact extrusion of cans. 

Further have "odd" enquiries been examined during my 
stay with the company in order to find new market• 
not thou1ht of before. 

Re1ardin1 the manufacture of cans and collapsable 
tubes, the market for canned bevera1es and for 
cream~, f~o~paste and toothpaste in thP. area will 
have to be penetrated as well as the market for 
slugs in Europe and ot~er countries. However, & 
reliable market survey could not be carried out 
during the tims at my diMpoaal. My efforts have, 
theref6re, been limited to inveati1ate what else 
~xcepL cab~e can be done on the available equipment 
BR kell &s hnw and ct whot cost. 
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2. THE IWIUill ALUKINIUK EXTRUSIOll COHPAllT 

- 2.1. Manufacture of Accessories Hitherto laportecl 

2.1.1. Cene~al 

The majority of accessories are iaportecl froa France under an 
agreeaent with Technal France. Toulouse. 

Considering the aanufacturing facilities available at Balexco. and 
the skill and tiae necessary for :raining personnel. a nuaber of 
Technal accessories have been chosen for manufacture to be 
recC>llmended.to Balexco. 

2.1.2. Accessories Baaed on Extruded Sections 

The choice of extru.ion based accessories bas been aade ac~Grding to 
the following criteria: 

a) Ease in fabrication. 
b) Quantity sold during 1986. 
c) Suitability regarding the training of labour and supervisory 

personnel. 

The following accessories, identified by their catalogue nuaber, 
have been chosen (for illustrations see Appendix 1). 

1442, 1443, 1444. 1482, 1483, 1486. 1503, 1581; 1632, 1635. 1946 and 
1953. 

During 1986 Balexco sold the above accessories at a total of 
BD 86750, varying per item from BD 31 (itea 1503) to BD 29057 (itea 
1635). 

On condition of good quality and competitive price there should be a 
possibility of supplying respec~able quantities to Technal. 

An analysis of metal prices. manufacturing processes, overhead and 
production margins as well as transport coats showed that Balexco 
will be coapetitive if the groH production cost (exclusive profit 
margins) does not exceed 45% of the purchasing price for Technal 
products (exclusive packing aacl tans port). Examples are given in 
Table 1. 

A certain inve1tment will be nece1sary. such a1 jigs aacl fixture1, 
tool• and welding equiparent to 1eal the plastic bags holding the 
acces1orie1. 

' The maximum reco1111ended investment for the fabrication of the above 
acce11oriH at 1986 Hle• level would be BD 28400. This baa been 
calculated according to t:ie method explained in Appeadix 2. The 
parameter• for the calculation are givP.n in Example l. 
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The fabricating costs at Technal' s present suppliers have been 
calculated at 55% of Balexco's purchasing price, leaving a margin of 
45% and 25% for present suppliers and Technal respectively, 
according to inside information from Balexco. 

The 45% recOlllllended aaxiaua fabrication cost for Balexco will leave 
a margin of 10% units for conpetition and /or contingencies. 

2.1.2.l. Manufacturing Resources 

The operation needed to fabricate extrusion based accessories 
are, as necessary: 

Cutting 
Punching 
Milling 
Drilling 
Thread Cutting 
Asseably 
Control 

The Company has all the necessary plant at its disposal. Any 
investment will, as already pointed out, be liaited to tools, 
jigs and fixtures. 

The main resource however, is the personnel which will need 
training and efficient supervision. 

To make this operation successful it will be reces-.ary to 
delegate a person responsible for all production of 
accessories. A starting up period of at least one year will be 
needet for the whole operation. 

2.1.3. Cast Accessories 

Accessories manufactured by casting repre:sented 26% of the 
accessories investigated which have been sold most during 1986. 

These items were 1280 (270g, 1572 units), 1484 (480g, 5633 units) 
and 1493 (S47g, 1917 units) as illustrated in Appendix lA. The way 
to produce these accessories is by pressure die casting. This 
quantity (totally 2774 kgs during 1986) does not warrant the 
installation of a die casting plant. On the other hand, if these 
accessories could be supplied to Technal on a subcontracting basis, 
there will be considerable quantities to be produced. 



- ) -

As - these accessories are required to stand up to considerable 
aechanlcal stresses (Fig. S), pressure die casting is the only 
method of production to ensure the required material streagth. Even 
regarding surface saoothness, pressure die casting produces the best 
results. However, as the economical miniaua of work pieces per itea 
is about 10,000 and the ainimua productivity per equipment unit lies 
at 75 pieces/hour a ainimua production of 150000 pieces p.a vill be 
required. 

In order to reach a possible subcontracting agreement with Technal 
their total annual requirements of die cast accessories must be 
knovn, as well as the annual requirements per item before the size 
of die casting equipaent can be decided on. 

Potential over capacity is to be used by filling up with collars 
(2500 units, 7500 kgs in 1986), covers and foundation plates for 
laap posts. These products vill be dealt with in the chapter 
covering nev products. 

Assuming an average weight of 450g per piece and the ainiaua 
production quantity of 150000 pieces p.a produced at average weight 
the total tonnage would amount to 67 .5 tonnes p.a. As a general 
r"'le the investment costs per ton of pressure die castings are 
calculated UD$ 4440 (BD 1675) which would mean BD l13062 for a 
production of 150000 pieces p.a. To this will have to be added 
scrap re-melting capacity of US$ 200 (BD 75.S) per ton. i.e. 
BD 5057 for an annual production of 67 .5 tons, totalling 
approximately BD 120000 for the whole plant. 

This figure is usually insufficient since it only includes the cost 
of equipment, but no packing, transport and installation cost, which 
as a rule amounts to 60% of the cost of equipment. Thus the gross 
investiaent would amount to BD 192000 for re-aelting and casting 
equipment only. Painting equipment should be added, since the 
hereaentionecl accessories are to be painted. A number of other cast 
accessories are anodised. 

A calculation of the maximum recollllllended investment and .total 
capital cost finishes according to Appendix 2, equation 16, at 
BD 160000 for the investment and BD 189610 for the total capital 
cost for the whole operation. In all die casting operations the 
111ould represents the major outlay per cast piece. In the above 
calculation the coat of the mould has not been included, the reasons 
being that the customer usually owns the mould as a subcontractor's 
insurance against potential sudden obsolescence of the design. 

The parameters in the above calculation have thus been given the 
values shown in Table 2. 
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As _supplier of die casting equipment, Weingantan is rec~nded. 
This Company supplies all equipaent, moulds and knov-how. 

The availability of aolten aetal at Kidal 11.ight at first sip;ht 
appear attractive for the installation of die casting equipaent at 
that plant. This would, however, i11.pede coapetitive handling and 
sales ad11.inistration. 

2.2. New Products 

The following nev products are already manufactured: 

Telephoue booths 
Bus shelters 
Lamp posts 

As too short a tiae for this aission has been allocated a proper 
investigation of all products mentioned in the introduction cannot 
be carried out. Tille penrltting, a few products will be dealt with 
in extenso. For the reaaining products soae guide lines will be 
given for completion on a later occasion. All new products are of 
the asseably type based on extra staff. The question of die 
manufacture at Balexco was for the above reasons to be left to a 
later investigation. 

2.2.1. Laap Posts 

The conical collars between the tvo diameters of the lamp posts 
are at present gravity die cast. In this context it should be 
mentioned that the surface of gravity die· castings !>rovides a 
better anodizability than in the case of pressure die castings, 
which as a whole is satisfactory. It has also been noticed 
that the present way of fixation in the ground renders any 
replacement difficult. An alternative way of fixation is 
suggested guaranteeing quick and staple replacement. (Pig. 6) 
The cost of this alternative will be approx. BD 7 but is a once 
and for all investment. Its economy depends on hov many times 
a lamp post gets run down by inattentive drivers. 

There is also a market for covers for the power connections and 
fuae box in the lover part of the la11.p post. These covers may 
be extruded or die cast. One cover weighs 1.06 kg and about 
BD 0.8 when extruded. Compare: 

Extruded: 

Die Cast: 

Mould: 

Material 
Extrusion 
Fabrication 
45 pcs/hr 

Total 

. . 

Material 
Casting case : 
BD 2000 for 30000 

Total 

1.06 kg • BD 0.7/pce 

3.6 - - BD 0.8/pce 
Ts 

0.79/pce 

1.06 k~ • BD 0.53/pce - BD O.Sl/pce 
pea • BD 0.07/pce 

• BD 1.11/pce 
• •••••••••• 
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2.2.2. Structural Syateas 

Structural systeas (Fig. 7) for displays. shop fittings. 
exhibition stands. etc. are a product which could be produced 
successfully at Balexco. Input, material and equipaent as well 
as welding skill exist within the Coapany._ Further training of 
the welders would have to be effectuated as c.ne goes along. 
FrOll corespondence passed on it eaanates that there is a nark.et 
for this type of product. th.re should be no great difficulty 
to enter this line if the quality is good and the price is 
right. It is suggested to obtain all necessary engineering 
drawings fro• the UK based compaay marketing these systeas and 
to execute trial orders. No in.estaent is needed. 

2.2.3. Fencing 

Wire net fencing is a product which can be produced jointly by 
Balexco and Midal Ltd. Balexco producing poles and gates and 
Midal the '4re for the wire netting. In co-operation with 
fencing specialists such as BR.C Velclaech there should be a 
possibility to get into this a.ark.et. There is a great demand 
for fences in Sa..Ui Arabia to keep the camels froa crossing the 
highways in an •ancontrolled manner. Suggested contact: The 
authorities in charge of roads and traffic. No investment is 
needed. 

2.2.4 Safety Bars for Motor Highways 

Safety bars are up to now made of steel and when they do their 
service in stopping cars from going off .the road are of ten 
instrumental in hurting drivers and/~r passengers due to their 
superior machanical strength. Aluminiua safety bars can be 
made in high strength extrudable alloys. Their higher 
plasticity as compared with steel will lessen d&11age done to 
people and cars. A slightly different design will be needed to 
combine higher plasticity with high resistance to bending. The 
limited time of this mission does unfortunately not allow time 
to work out detailed suggestions and will have to be left to a 
later mission. The aarket envisaged for this product is 
limited in Bahrain but should be quite attractive in s. Arabia 
and the other Gulf countries. Besides, there will certainly be 
a regular market for replacements. No investment is needed. 

2.2.5. Pylons for High Tension Power Lines 

In co-operation with Hidal a power line construction operation 
can be served with all essentials, cables, pylons, busbars and 
power transmission accessories in aluminium. This market will 
be exportoriented in S. Arabia and other GCC countries. In 
this respect the ties Hidal has with Saudi Cable Co. cou1..d 
help. 

Know-bow on transmission line and pylon construction could be 
otained through the Swedish Electricity Authority 
(Vattenfallstyrelsen). No investment is needed. 



- 6 -

2.2.6. Air Freight Containers 

A thorough study of the aaterial available (Alusingen's 
Maintenance Manual) and several inspections of the container 
stationed at Balexco, led to the conclusions that it: will be 
necessary to obtain all international regulations on this type 
of product, which appear to be stringent. Further reliable 
market research will be needed. According to information 
received Gulf Air have prOllised to supply a market survey which 
bas to date not yet been received. No investaent is needed. 

2.2.7. Furniture Frames, Hospit:al Beds and Crutches 

In co-operation with Bahrain Lig!it Industries Coapany some 
designs could be developed. However, the services of an 
inventive designer will b-. needed. 

Regarding hospital beds and crutches, designs and regulations 
will have to be obtained from the health authorities. Further 
dealers in this equipment will have to be found and contacted. 
Even this product could be included in a joint operation 
together with BU.co. No investment is needed. 

2.2.s. s~aircases 

Depending on the building activity in the area 11 staircases can 
be manufactured with the suppol"t of the Tecbnal systea. No 
investment is needed. 

2.2.9. Organisation of 0perations 

If the coapany decides to embark on fabricated products a 
suitably working and very flexible organisation will be needed, 
growing and shrinking with the market requirements. 

2.2.9.1 Suggested Organisation Of Responsibilities For 
Fabricated Products. 

I Manageaaen t J 

I 
Fabrication 

Fabrication Crew 
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It ls suggested to start these operations ou a saall 
scale aa a one ~ operatlou with a flexible fabricating 
crew as neeclecl. In the beginning aartetlng and 
fabrication could and should be unagecl by one person 
with an absolute ainlaua of adalnistration in order to 
assume later an efficient control of tbe whole 
operation. 

2.2.10. Tubing For Air Conditioners an.cl Refrigerators 

A visit to the Al lChajah Factory sbowecl very interesting 
possibilities for alualniua tube. At the hour of writing the 
quantities and sizes are not known. There is, however, a very 
large ancl interestlng market to be served. At present, Al 
lhajah use copper tube for the cooling unita. The copper tube 
ls imported f roa Japan. Very big o~clers were being processed 
at the tlae of the visit. (300,000 unite for Saudi Arabia.) 

It ls, therefore, suggested that a joint development programme 
together with Al lhajah and Daikin (the Japanese supplier of 
equipment and know-how) be initiated ln order to replace 
copper tube by aluainiua tube. There are soae obs taclea to 
overcoae in the manufacturing technique, which are not 
unsurmountable. The clevelopaent prograaae vlll have to 
include: 

Tube manufacture at Balexco 
A8seably and welding technique at Al Khajah 
Endurance and reliability tests at Al lChajah 
Portable repair unit for aluminiua welding ·in situ. 

Balexco should even engage themselves in the development 
stages at AL Khajah as their result vil~ influence Balexco'1 
chances to sell aluainiua tube. 

A successful change to aluminium tubing in a.c. equipment 
might even increase Al Khajah'• export poaslbilitles becauae 
of a more attractive price. The price of copper and aluainlua 
ii approximately the same per weight unit. (The price of raw 
copper amount• to about 90% of the alumlniua price). A8 
aluminiua haa 3.3 time• the volume of copper per weight unit 
the price of aluminium per volume unit ia accordin1ly lover. 
A further advantage of aluminium tube ls the fact that 
aluminiua tube come1 from next door with a ainimua traa1port 
co1t, while the copper tube ha1 to be 1mported. 

Some investment will be neceuary. At the hour of writing 
lt1 size cannot be asseued until all necessary infonaation 
ha1 been received. 
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2.3. Conclusion and Reco..enclations 

Considering the amount of possibilities to be invtestigated the 
duration of the aisslon was insuf flclent to provide the company vlth 
little aore than suggestions which ls unsatisfactory froa the point 
of viev of both the coapany aocl the expert. there exist good 
potential applications for the coapany's products. 

In order to obtain applicable results the following steps will have 
to be taken: 

2. 3.1. A reliable market survey and international regulations on air 
freight containers aust be obtained. 

2.3.2. Blico will have to suggest soae attractive designs. 
the aarket for hospital beds aod crutches will have to be 
assessed with the assistance of tbe Ministry of Health ancl a 
coapany trading in these utilities will have to be found. 

2.3.3. the demand for high tension power lines throughout the Gulf 
countries will have to be assessed with the help of the 
Ministry of Work, Power aocl Vater. 

2.3.4 the ainistries responsible for roads in the GCC countries will 
have to be approached through the official cbanaels to obtain 
soae indications on future highway building and/or road 
:taprovement in order to assess the market for safety bars. If 
the •rket so requires the existing design of the safety bars 
will have to be changed co provide adequate protection and to 
take account: of the mechanical properties of aluainiua as 
coapared with those of steel. 

2.3.5. Fencing traders will have to be approached to asses the market 
for wire fencing. 

2.3.6. The UK traders in structural systems to be asked to submit all 
drawings necessary for a trial order. 

2.3.7. A joint group for the development of a.c. units based on 
aluminium tubing together with Al Khajab Factories and Daikin 
is suggested. 

All necessary know-how on manufacture, welding and properties 
of aluminium tube under cooling conditions is to be gathered 
and may be obtained with the help of UNIDO. 

In order to complete this work the undersigned will be prepared to 
undertake a second mission UNIDO permitting. 
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Table l 

_,! Haxiaua Reco..ended Fabricating Cost At Balexco For Technal Accessories 

PURCHASING PRICE/UNIT(BD) RECOMMENDED FABRICATING COST/UNITBD) 

Plain Matt Conversation 
Item Bronze(BZ) Kill Finish Total Kate rial Cost 

1442 0.242 0.109 0.024 0.085 

1443 0.228 0.103 0.038 0.065 

1444 0.254 0.114 0.024 0.090 

1482 2.162(BZ) 0.973 0.327 0.646 

1483 0.180 0.351 0.113 0.238 

1486 o.769 0.346 0.113 0.233 

1503 0.621 0.280 0.087 0.193 • 
. 

1581 0.532 0.240 0.070 0.110 

1632 1.396 0.628 0.066 0.562 

1635 2.488 1.120 0.206 0.914 
-

1946 0.631 0.284 0.037 0.247 

1953 0.547 0.246 0.026 0.220 

Note: 

All costs are based on the purchasing costs computed from FF to BD at the 
exchange rate of 8.8.87 at BD 0.0619 per FF and a primary metal price of 
US$ 1318/ton at the same date. 

The material cost per item is based on the extruded section cut to 
length, whereby the scrap resulting from fabrication is considered as 
non-recoverable. 
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Table 2 -

Parameters For Calculating Investaent For Diecasting !quipaent 

To • 2.64 ..!.. 0.45 - 0.45.050 - 0.3 • BD 0.665/Piece 

45% of purchasing price less aetal cost and cost of aould per piece. 

The cost of the aould has been assumed at BD 3000 average and the aould 
endurance at 10000 pieces. 

Cvo • 3.3.6 + (50.2000 + 800.67.5) • 0.01 • BO 0.154/piece 
75 15000 15000 

Co~nt: 

Variable cost i~cluding ..uipower and energy consuaption at BD 0.01/Klt'h. 
One man for painting and b1spection has been included. 

Cro • CVo • 
03 

0.154 • BD 0.513/piece 
o.J 

Which gives p• Cro • 0.77 and a• 0.3 
To 

The investment factor is calculated according to equation 16. Appendix 2 

fMPI • 1.609 

KPI • fKPI.To • 1.609.•.665 • 30 1.07/piece 

Total investment: 1.07.150000 • BD 160000 

Total capital requirements 

Ktot • KPI + Cwin 

(To-Cro) - KPl (l+xne) 
Cwin • fa 200 

• 0.665-0.513 - 1.07 (1.025) • BO 0.194/piece 
0.11746 

Comment: initial working capital 
Ktot • 1.07 + 0.194 • BD 1.264/piece 

~Capital Cost: 150000.1.264 • BD 189610 
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Ex .. ple l: ltea 1442, see figs. a, 2 & 3 

Purchasing cost (See Tab!..e 1): BO 0.242 

Calculated FabricatiD& CF • 0.45. 0.242 • BD 0.109 
Cose at Balexco 

Material cost calculated froa Figs. 2 and 3 

Relative weight of extruded section: q • 0.683 kg/a (Fig.2) 

Weight of detail, cut to length: G r 0.683.0.035 • 0.024 kg (Fig.3) 

Material cost: (BD 0.5/kg) CK - 2.0.0024.o.s - BD 0.024 

Conversion cost: (Cp - Ce • 0.109-0.024 • BD 0.081 

Haximm Reco.-nded lnvest•nt (MPI) 

In order to manufacture this itea SOiie investment in jigs and tools .ay 
be necessary. The maxi.a.. recommended investment may be calculated 
quickly ata.i easily: 

Equation 16, Appendix 2 can also be written as: 

KPI • fKPI • To 

Where the investment factor (fKPI) is assumed to have a constant value 
for each itea based on the conditions prevailing at Balexco until 
conditions change. 

The different parameters influencing the investment factor are listed 
below: 

To • turnover at break even 
Cro • total running cost at break even 

Cro 
P ·'TO 

fa • annuity factor (See Table 1, Appendix 2) 

to • starting up period (years) 

x • rate of interest (%) 

nE • variable cost at break even 

Cs • salaries, wages, social contributions, staff overheads, etc. 

As the fabrication of extrusion based accessories is, apart from 
extrusion, labour intensive general variable (CV) and salary (Cs) 
costs are assumed to have the following proportion to the total run~ing 
cost (Cr0 ): • 

Cvo • 0.9 Cvo i.e. m • 0.9 

Cs • 0.85 Cro 



- 22 -

Exaaple l: (Cont'd) 

For aost accessories frOll extruded stock the fabricating department will 
not be occupied for a whole year just to fabricate one itea. Therefore 
paraaeters pertaining to planning and starting up period are neglected. 

For accessories froa extruded stuck the investaent factor may thus be 
expressed as: 

fMPI • l - P ap + l (coepare with equation 16, Appendix 2) 
fa 

or siaplified: 

fMP! • l + fa p (l + a) 
fa - fa 

fa is based on 10% interest 1 aod on average life of investment (tools 1 

fixtures, jigs) of one year (tools wear, fixtures and jigs last longer) 

According to Table 1, Appendix 2 

fa • l .l 

Thus fMPI • 1 + 1.1 p (l + 0.9) 
l.l - T.1 or: 

fHPI • 1.91 - l.8lp 

In Table l the total recOlllllended fabricating cost per unit represents To 
per unit and the conversion cost Cro. 

As p • Cro, 
TO 

i~s value for certain local conditions and for each 
accessory may be shown on a diagram. (See Pig. 4) 

For the itea covered by chis example 

p - 0.085 • 0.78 and from Fig. 6 
o."i09 

The investment factor 

fMPI • O.S 

The maximum recollllllended ivestment will therefore be 

MP1 • fMPI.To • O.S.0.109 • BD 0.05 per unit 

Mote: -
In reality accessories are manufactured repeatedly through several years. 
The maximum recommended should in this case cover the total amount of 
units until the item in question is considered to become obsolste. A9 
the inve1tment is given per fabricated unit it remain• to assets the 
total number ot unit• to be produced. 



0 n > 

- 23 -
FIG.I 

NOTA 

D 

lors du montage, I 'axe @ 
sero mat~ aux deux ex tr•. 
-mittt tout en assurant la 
r-otation des deux ~le;ments 

n• pas monter l.s vis @ 
sur l•s •chssH (D 

0956R 

_ vvh~n ass~mb/tng, axis @)will 
b~ hamm~r~d at both ~nds1 
rotation of two parts mus/ 
b~ assur~d 

_ don' I mount scr~ws 0 
on fish - plal~s © 

1 Z 12 CN 10-10 

8235 VI S H M6 x 6 cuvctte ~ Z 2CN 18.10 

A950 

1 

SCREW S THC H6 x 6 cu Olftf • 

BASE DESIGNATION 

5AUTERELLE 

HORIZONTAL COUPLING 

• ,.,. ,, .., ,, .• .., .... 1Mlt,l .. ,,.,.. .. .... ,,. 5ECURALf> 

c B 

2 6005 A 

NB ';,AT7E'R 

T&CHNAL ~ .. ANCm 
:1orE 22. 11.82 
Ct~•''·C .... 5_ M_ 
.;'IA I.·~ ~J' 

R03 

REF. 1442 
A 

4 

3 

2 

1 



.. 
od • a-

-- - -- - -- - -------

'";_ .. ~~·~;.£{ 
+ . ·;";'-:-. ,.-.. ~ 

n 

36 

- 24 -

56 

GI -
r=-16.2 

-

I 
I 

8 ~ 

,. ~ 

TCM.IRAllCSS 01 ••'-AM 
lt'AllSS\I ... 
llllaNGS 
<-
' J .. ,. 
J • ... 
• ,, UI 4 ,. ,, ... 
'' • .... 
• .. .... 

DIMINSIOflS TOLIRAMCI 

<•--. -: 
I •:a IUO 

'2 • a.n 
• • ... 
• .. .. .. 
• ,. .. .. ,. , .. .... ,. 

18 .. .. ,. ,. . ... ,. .. • •• 
IUIVAllT: 
FaO#: .......... ..,,. 

3 

07.2 

2 

NOTA 

D 

tout.s IH cot•s sont 
en m•llimetr•s 

• r = 0,5 
lon9utaur standard : 6,0-' m; 
@ plac• d• la marque du 

rourn•ss•ur (•n creux) 

6005ACR26) PROF IL 
0,603 kg/ml 

all dim~nsions or• 
1n mtlftm•lrrs 
• ,~: Q5 
standard l•nglh ; 6, o~ ml 
(8) id•nt1ly morktng plocr 

of supplirr (in spoc•J .. 

ECLI SSE 
T&CHNAL PFIANCm 
: .. rf 30-0~ -01 
·: -;.,.•.r: .\.. 5 M 1 
,;~A/,.•, It• - • -

FISH PLATE SECTION 
000 

5ECURAL<t REF. A949 
c a A 



0 0 CJ 

- 25 - r1~. 3. 

·r·· ., 
.... .s..,. 

Ii -, I - .. ., • - I .- .It; • .., - -
' ' .. •'· 

: I 

;_ 1S.S.,i 

J 47,S 

NOTA 

_ p•f.ce tir•• du proril A949 I- part lak~n from A 9-'9 5~ction 

TOUTES LES COTES SONT EN MILLIMETRES 
AU. DIMENSIONS ARE IN MILUMETRES 

TOLERANCES GENEAALES J ! 0.3 
GENERAL TOLERANCES 

1 
\'. . .. ·.· ~ ' .·• 60C5~ 

~ ..... ..... ·•" .. ''• ~ ... 
• c. •.: ... 
,.,,,. · IH 

-e3-©-A4 
D 

... 

F SH-PLATE 

•• · ... ·· •. 5EC:JR~!.. ct 

c 8 

Tm:HNAL .... ANCll 
.... , o,_os_a1 
·' ..... , . ..... c. M 
··-·"'··:•· ~- -
· ..... -·. . ' 000 

REF. A950 
A 

4 

3 

.. .. 



. . 
• '''("'~ft""'~r·•1•·"f 'N'"'""~•rt• ri..,. 111·•1 'I" I .... 11' .... •1' .......... , .... I t" 
:\ '\ ~ •• :: ;i~~ .•. ~::~ .t ·.:, . ~ .. · :.:~ ~=· ···~ 
... 11 •••• 1.. '···I···· ........ I ... ·"·I···· ··- .. _ - .. . ~!~ i!~: :!~~ H!· :q: :i:: ·:: ~~·· ·::: :; ~ ·:;: ·;:; iP: 

'
1111m1 ~ Tffit """1'l! ITV TITI1 I rr1fi1 Iii: 'I':: : :: ·1!1! liii !'1' !111 nr,,: i! '!i ~ !!t! 11111rn· tl·111 !Iii !Ill .11! ~'~ Ut~ t~ J 1~µ, ff• .... • l j~ .. ,. u.. 1. ~~ .• t I ,.,,, ~ • .. ' H ' qt d;! ::1i 111 :m 1!!1H!i11:: i!P ~i: P! i::1 :q: in ilil !11: !ffi . m1 m1 .. 1 11 n!i mi!'!! 1 1 !I. 

•.••• ... ..... •••• ..... .. )··. .. ........................... i••· ....................... r ................. •L •••••• l.. .. .. .1!! ................... t • .... . ............................... ·-· ............ . • •• :1: ••• 
. :1:j' ·.·. :•: ... : !'~i' ·: ~ ",lli;: ...... :!' : .. 1: .:· !!· :;: :1;: ~r: l!P :l'; ll!i ;::· !:: : .. ~ i:t: :;:! '!·~· t:' it' tt!! lit: :i:: il!: :~: : : : '. : .j:· !'t: :'·: 11: ", ·:: .. l' ... I' 
.. • • ' . . ' •. II .. " •\ ' ' 'Cl 'I' 'I" 'II' 'ti',, .. "I,, .. "" ··1· .. ,. I" ... 'l .... !I' '!" •11· 1•1 ... I' ...... L" . • ., . . • t • • • • • • • • • • , • • • • I • • • ' ' ' I l . I . I • I I I • I I ' • i " l ' • . ' • . t • I • ' I ' •• I • I • • 1 • . t • . • • • ~ I • • I I • I • . • • • • . • . . . . . . . • • . . ' . . ~ • 

-.....:.:... _.:.. .·-- • ' I ' t ~ ,,_ "' !' -··I I,' O ... 1:1, 0 ~1·' ~ ''.'' .' '!~' :~ : : ' .~::;,I I··~ I 1p1 ,; :.:~ ~ l'.I 0 I 11 0 ' ·~: l~I o :• • o ,fl,::· :· • ••I' ' O • o : 

.,_ ':l;;;: . ~ ' '. ' '' I. •' ., .. .... ·~1· .... 'I'' ... I'' '.ii ... '"' ..... , .. "''I" •• , ... ' ....... "' .. '• . . . . . ·t • . . . . : .• :· ... .. · · .:. ~. ;· . " :: · .. ··.: :· ~::.: • • ··•· .. ! :·: .:i ... :: .. :~ ~:! n:: ~.a~:.:::.:.·:·:·~::.: :·· n·: ··:· .:~· ... • ::: : !' :·:· .. : • · . 

I·-·.~... . ••• •• ••• •• ..6 ..... ·-· •·6•• ......... ·'·· .. _ ....... ·•-141.i.: ....... u ....... • ..L; :tr- ... - ...... - .... ..._ ~ ~ ~ .... ·-· .L:. ... ._ •••• ...._ ·-· _.,. ...... •••• ........... ~ ..... -w. ...... •••• ...... ··- ··- ·- -- .......... _ . 
1· ••. ,1,. ":' ~ ~;: :· :l. ;~· :"; :•· ·!:· ::·1 'Ii:::'· :i\; ·11.: !t!l Hll 1111 rm li1~ :hi 1.1! d!:~ 11!1hf!14· ht: W• ~tr 11!1.:!IJ llil :t:' !Iii::\~:!:: lt:t !!TI::·~ Ii':.::·:!:· ... !:· :. •.· .: .. . . . . ...... I • ~ .• : ••.• : .'.. 1, ,,. ..: :~: ::: ! 1: ~: ·•:· .a·: ;1• ~:tr'\ •t • t •to 't: • '' •· 1: •: 'l 1 •: 1

: Hti ·r · · t :•: 1 t!.• · n ·~.:: :: ~r~: l!i n.~ a.: ·:. :·t. .· ..... , •. :. -'' . ..: . · ·;·. . ·'. 

r ' '.] ':c: ' . '' I I "".illl''J.•I ·11 ''·~1''"001' •I'll' L'·'lj'."lj' -''"11'.l"lll''''llli"""I'"' '• 1•· . " . $. " . ._ .. ,.,, t' ••••:~ .... , ••·•I "'' 1f''"' 11l 'o• 1•••• .. • 1•tu :1 •tt: 'f"'.l' , ... l ·~~•:t••t.•• """' .... lll' 1°"t•a. I•'•~ t•••••ll• ..... •t1•tl••l· "'' ••••••••·'"'••• •'•• .~. '• •' ••oto• ..... ··#. ;4:'~~~111 .µ1~.~ ..g~!~~ ~:·;).f;~ ~.+.H~: ·.:.:ill~ ~.;1;~~~;.1.· · .. =. 1 :· ~:.: i 1 .:·~ . .l ~~\J ·~·· ::!· ·_:; t~·~·. i·~ .: ::~ .~.;.#.~!H~4H~~:+. ;f; ~~~...: ~~ .. ~ ~·h :_:. ;:.~ .. ~~.:_ ... ~~ ·~ . ._:_.: ~=~ 
.... ,, ..... ,_." .L. 1·- ·t"·~· i.; ......... .i ..... ,,1 .i: .. ····L!:!i111111~ 1 : 1 1f!31°.m t·'·ftt~!··t Ell·i:flT·1·t-tf:liti1 i.tl:J ,1 1 r·~1i ........... n~i ........ t............. ... .. . .. . .. .. ..... . ! •. ~:· :.:~··-. m a ' .. ! 1 1"' ....... ·~:·· ·:~: •;:• • l .... ~~ ·~:: !~i! Ttl'! ~r... I .. .~: r ...... u :·.u ~u -::. l .. ~ .. ,L! !1. 1 !""'"!! ·': :~ :1: ~:~-=- ~r~· ... ~.::. H:: ~· ... : !''.~ -~ .. ·~~: =~~. ;·. ":' .. . . . ·:· '.' .... . 

' " I ......: - . . I I I ' ,,. ~u· J . .:!' .... ILJ..1 ti': .~ .... 1.i .;.Ji .11.11 ... 11• "' 11·· '.UJ m ... ~· '"I I' . " ·-. !:. ". ... ' I • ...... ,, ·:~fl 1 ........... ~·•··ar -····· ····•···!·.: 'l' 0 •i· .. ··~tm:~ 111t~ ::t~:trl2~!·~.1t •"' -· ·• 1 t:~ 1HE tz ·~~ ~iH ....... 'tt•·.¢ ... J.,.L.o. ....... ,, .. 1
, ............... •• •• • _,. •••• • · ~·:· ~:·: _-;~ . r;;; .. r.. ;· ; .~ 1~ ~µ; ;H +µ.; ~·:~:: 1 :~, ~ ~.:~ ~::: ~ 1 · .• • .. · ...... · , :•.' . • ·.:· ·, .~.. ::::· #: -~ . :... ~·t:. .. ::-:: ~!~~: ~ ..... u!~ § 4~ ~ ~~-:. ~::: -.~: ~~ ~ ~;~.La~;. ~~; ~~--~ ~ 

... ~ ,1 ... ~ ....... ·.·;;; •••. 1·.1 ..... .., .... ii" .... 11 ........ ·!•· :u LUI t'w:i .Ll 1.;i u1 ·~:i:: tt1 1 i:.t: t.1llri1 1:tf ;-; .. t[i: .i;:i Hlt1;;:;i Jt.i.:; .1.t ..... Lt••:•itt tl,• .. ~1 1 .. •:I' .... ··~~ : .. .,_ .... · .......... ••• 1-·•··· 
'"";:'!B~=.r'!I' '.!':~ ·t~ ... ·.~·. 'J : .• ~~':. 1 ~.~f..~.:':'·.:~.!~~ •. IH,r•t.M ... ~ t1 ttt:ltl~,!lt.lt.Nl!.t :1 :r..::rr!tt~ ·Hlt!~l1.!lt!:tU.:t~~';::!!.t::-t .. ~:··:~:,·:~~~ .. :~ .. ··I..':·~--·:·· ."~: .... _ .. u·:.···•·t· . 

.. :· • ..-. .·-·; 1 ·• • t .• ; ..... ··"'1"'' .. ·~ .. , .. ·~ lt'I ~-.:; •·ijf :.;.::; •nj ~~ t·'lt ;. • .:; 11.1J a:.·• ;;·1,, ~,..., 1.4, tt.u 1l·;1 a·; uu :~, 11,. ~;·; •~•: :.-.:: :: .... :.:: 11. ~·" .• "".'.! ......... ,. • "· ff· ( . ........ ,....,.. ·:-:: ....... ·J .... ,, ........ If••,_ ... ,,, •. :; 1 "'~!tll .~~E~t· ..... 1 fl·~-· :t•.; ·~ t1.' ,,,...11: 1 ....... ,, -~ ttJ' .......... , .... a.., .... .,\J. ·~ .. ,_ ....... ,_ .. •' .. ,, l•·· ••. ·. .•• •••• .• •. .. 

: .. ~ .• ~: : .. 1 ~ :~-j .. ~ ~-~~ ~~ ~~r-: .. ·. :~·: :-.. :; ... :~ ... .' ........ --t:: ..... ~ ... ~ . . : ... ·:. :': ":· .:. . ... : :.::: .·;· ~~~ ~~~ ~ s• ~ -~~ ;.:~ ~·--·~:...:..... ~-- -~. ·-,~~ 
!.i: , ........... 4 .......... ,. ............... 111...:r.t~1:'.~'~1·1r:m· lf'1··"1·jtf11!f:Etf41:(,.Jl1 •.. j •• tt.1··1·1t······tf··"······:: i ....... -,· .. ····1·.. . . .. .. _ ...... . 1•u3•·;· :~··· i II ....... ·- i q ' " I''' '"· •'' .. 1,• I' I ....... 1 I ~. • •~ I ,f • ..... ,, , 1 6tf\ •J•• ...... , ... .I ... ._ •lt lolh •f"' ........ ••o.• .... \.. ,.,, .a~ I~ ••·· • ' ' ' ' • •·· • •• ,, • '-• '. . ·- o' " '"" I .... 1 ••• • • ,, .. 'O • I• I• ..... ·• O• ......... , I•~ I..... o I••• 61 1.. .• •• .... t•I• ,.·,...,;; llf -....1, Oii• ,.._._ ... o ,, .. ,. 1>1 .,,~, l.o , . ., .~- 11 ••• o, ,. •• , '., • -

I ...... · ... i, ... i:.~ .. ,~ ... ·1•'"~~"'7 'l'''"'I ··:t:!ti!•·••'•f·~l:rl'"iJitlir~·tt· 1 tt+l'[1 1 ···'··w;1.\itl'i··t~;Hj·-'~l'l;~ • .:.:.:: ..• ...;i'·i/·;,,.~·.-... : .. -· ... ·' ..... ·'L 'tt"· ~-·. 
·:'.~J::~: ~t~H 

· ... ~: ~; ::·~: i~ ::: · .. :: ~~ ~~ ~~ ~~ ·p.g ·_·:.:~~:ll~ µg.. ~~ ~~ .. t-~ ~. · t • ·r:.: ~· .• : .. L. · :'.;~ '.11~ :.-.:: .f :. ~~ ~i:: ~ ~i~. ::~4 _1,: .~.::: :t:: ::~: t~ ~ ~! ·~:: n:\ ~ ~ ~ ;:~ ~. ~E:. -~ . _:... ::~ ._·-.:~ --~~ P: ........... 'I ••r. H •• ~ .. _' .. +· •M• 11 .. ·\ ..... :~ ·Jl1 fJ:t t l ~l 1111 tf.P. Hf.· ~ru1•l' m: ~tit ~E It'·., l1u ••• t IJ.·1.::!.i ·l'· .i:. ..... r-:.;;,, ., ........ 1 ...... +· ._.; ... .... .... ... . .-J ....... ··-· .. . ',·•• :! 1 :·.~ '. .:'~. ·~ .~ ": ~:..-: ," ~,·,·: .... ~:· 1,:·: .•. ~ :: : .'!,·.: 1J ........ 1 .... ,,,. th ~ •, ~, ~ ·: '• !~ .,:: ~t~ ,I, .. tt~': .t, ·~··"- ~.:! :!.~. ~~~ .. ~~ t:-t• ... ~:·.~I:~~:'!',".":· :·.· . • ~ . .'. ~:: ·~: .• : .. l. :'. •:· -i ·~ • 

-· A ~ ' I~ ~ - ~ 1 . ~' ·-· ~1"1.1;.;o. . , 1: ... : .. l'i' ·~:;11,'"." ., ~t i.U' ·;u: .. , :;..;. L' ...... "...... " ·~·I "'. ~.. 'm· . . ·p hL .a I .. , ....... ·:, .: .. 1. .. . ...... ... .. ..,. ,,, .................... i ........ rit~~ L • ~ .... ··:i~ ~'t.:1 ·-· t11·1.r~ :t!' t!t u. ·~~ t··~.;!!! lttr ...... .-1.·' ....... _.. ·" ....... -··I" 1 • ., ................... #:·:...1 .. · . •. . ....... .i ..... - :,·· 
;~·~:; ·~~ .. :~~. :;1 ~¥ : ~: ~ ~'.~-. ~· -. ~:~ ;ill ;·::·: ~l; ·~:_:!. : :~: :~~:~ ~·.: .: .. 1• ... ~ ::' •• ~··: :~:~. ~ .• ~: h: :~•: r~.. . : :: ~.:1 7:--: ;~:: ::. !: :·:1: : ... ~~-· ~::.: .?~ ~g~ ~ ?;~t -::~ t~: ~~ :~~ ~;t.; ~·· . : ~: . :: . . · ~~ :~_- -~~: ~ 
.. J ...... ,,-.;,;;;: .. .. ~t . ... .. ............ ·- ..... -·· 1•Ll ·:tit !·ir ·~· f· ..... 1t-· ~"'!·• ·V• ':"...::: 11l· ~ ·1" ··-· .... -·· 11 .. J!;;_,..· -~ --~ .... ·'-' .. · .. ~ ··· · - .. · .. -1 •• .. · ·· -' · · ·d ·· · ·.:I .' :·41 .:. · ":•, ~ :•:.. ·.:. ·•. ·:~-.~ •· · ·.~. ··: '.4:~: .:.. !:· ... " u: ·:= :.~! ~!::.::. ~· ~~::. t ~;: ... ,.ti:<:. .... ~.·.::.: .... ~!-t' ·~~~ ~.:· ·· .:~: :~J;;> ~r .... ~-~·· .. ~_. 11 

• --·· ·~ • :: : ~ .. ·:.-·,· u ••. ~ 1· :~: :. .. -·· 

t 14~Jfp~ lft l l l j 14 18$ .. ······ti·· ··rn§·~·~· .. ·· ..... ~ ... · · ... ~· ·1 1 ~ t·t 1 · 1 ~~ 1 1 t. ~1 1 LL ·.· •' ,, . ••· ·• -·•• , "··- .. '... " .... •·' ..... ' ' ........... •• """' -· •n• r.- "" ·-· "" ••w !·' • '" '"" .... , '·" ·•· 't'- "' ,._ .... -·• .... • ••" -·ts• - .. . . . . '. . 'j ...... I 
~4:.: ~ . ~ ~.. .: . .' 1 ... ~ ; .. ~ ;::·~· ·:;. ~!i. ~.l • .... ~~· ~~~ ~:·:: ~;:... --~.;.:· :¥,.; ::: ~:~.~·:· t-:.:. 1,~'. ~:~~:· ·t::: '.~: tf ~~::·· ··.t:: :~~· :::: ~:: .. :1:l :-.:~ .::'. :~.:. :~:; ;~; ~~ ~~~ ~~ ~::~~ ~~~ .< .i ! ~- ··>; ~ "-· ··-: ... -~ ~:..- _.:: ::~ &-

..... ' ... . . ....... ·-· ' ' .. ''" " .. , ..... " ... '"t' .1 ....... ijL, 'tt· JJ,,. •tf•l lj •h 11·' .. ,. tt- .. .... .... . • .. 1 ..... ~ .• , .... ·'··· ..... ' ... ' .............. J • ·• ... I co" : ·.'. ·: l ·::.: ~ ·; •. ·~ ·: ..... ·. ·:": ,'~, ·:·.; :·, · · :· · ·;,! ·t:·· n: · .~r -::.~ J·n! t. • .:it~.·. a.•; ... ~! ~r~ ~~: ! ... t:" ....... ~ ~ ~·:. :p~ :-:-•: :•: ...... ~·· ~:--··• ~~:; ::· P. · ..... ~·:. :~::: ··:I · ... ~ · -· • .-
• 1,......... . ... , ........... ,1 ..... , .• L ....... ~ .. 1· · ~ j ·µµ.~a 1 '' ., .. ~·~•'"'•'•••, • ..,•••I••••••' ••''I.,., I'•••'•,,,, ... ~ .. l .. !1 .. -.. 11:1" ...... 1$l1 :··1 .. 1·'' ._,,_t'' ....... l''"""""~ .................... ~'f ''"'''l•t ..... •••• ••'o •·• ·•·• •••• ••1••• ~·- ''' •- ,,, ••·• • •• •·• • 

• 1 ;~. ~:~ ~ ;_;f +;~ 4.;~~e ~~~ ~· ~~~. ;;..: :~;~ :·_·~: ~~~· ~-!; ·~··~ ~:i! .:a·! ::r.r:~•-: ,:~ 1 :: ~~ ~~ :~~· "·: ·.aJ.~ : .. : ~::-... :~: :·~:. !'~: ::·:: ~:g ;;#.:.µ;~*~ :.~~.~ :~~~;: ;!;! . :~: ~·· .. '. _;.: -~; ··~ .... .::·~· ' .... _;_ ~ :·_ ..... 1ti-: ........ "" ............ 1 ............. ' .. '1" •• ~: j~·t~ ''··tit ·{I· ··j! t, .. •t1~ f·i• ·':ti tr:.'-• .... ~r::; ,1. '\:l:l ttt' ·~·· ............................... ii ... "" ... 4:. . . ... I~ .... f" ~-.a· .~·A~~~~·:·~· ......... '"' ·.-·.~··:'.; :·~: ~~ .·:.~ ·: ........ ~ ·· '"":!.':-~ •.•• ~:~tt .. ·~,.~.· ~~ .... t·.:·.~.· .. t • ~ ...... i~ .:tt~·t~~t:~ •. t: ~! . •• : ~!"~~ ... ·; :::!~~~~ .. ·~~. '~:· :-~~-~: ... ·.~:.: ... · ·-- -· ... ~.~4·: ·: · ....... 1·::1:~: .·:1· 
N ·.~·· , ... '" ' .. : • ' ................. '"' .~j •

11 il,+.:! -· i:u..;; ILi{ i:f~ I"'• .; .. fr··· K 'h1 •~:; :q• l:f. tH' ;;:..: ti!: i ... : ;i·' ~~. ; ......... i'': ,.. ' .: ''!'· " ...... :. .. ·J' ·L ·t·· ·t 
~l -~~ :. .. ! ~~ '.-:~· ~'.~ :.~ ~-~~ ;~~ .• ;;· + ~; ;,:; .!~µ :;~ ~: ··~: ~~

1

• 7.:t; ·~·~J : .... It: • .-:~ ;t~: ~~:~ ::~ L :: ·~:-'*: :. '~ :-::: : h 1 ;:·:~ ·: :~: ~g ~~ ~: ~:~: "!;g ~~ . ;.;·?:14 ~;.·=-· ~l-- 2· .. "T: ·- ·~ ~ ~ .. ~ - ~~ :;~ .. ~~ -~ 

' 

' .. ". '" '" ..... ". - ............. ! " .... , .. '" .. , .. ~·~ lffl 11.1:1 tl:!,I ·~ l.L: .. •••• tr.I· :~•tu ,:J.'l J.! .. ~-- ""' ,._.., ti'I ~It\ ....... •t• '"'- -•· ... ~ .... , ~ . _;.! ........ ·•. .. . . .. .. .. I j .•. ·-. ·.·: ~.~ ··:! •!' ~'.7 ·. ~i::·: •':: ·~·: · .. ~·:· ......... ·•· ·:~~~: .P~Hi t~·.·.-:..i:t~tf·~:~ • .J"•fl!':·.tr .• . ~..: :t.,.~::~t.t:~·~"..- •. ::·~.:-.'t:-lt~ -:::!"~ .~ ··~:·, -~'-~!~~~ ..... • ... ~i!·~. ~·.'! -~·- ... ···: ·:·t· -.~1·. ·~ 

.~ ... ~ .... 1---'~ .... ;i'.: ,;~ :::·::. --;---]' t ....... , . 
~;~ :t:~· ~~:~· 

.~l . ~ :'h :J:.::1:~ . . . . . ~.. : . 

LJiLli:~±:kdJ1d:1±~J~~kiliullttwf ·:.~::- !l.\ih~~: 1! ~';fi~~~~~~~ 1 ~.·~r1:~r~·~:1~!·;~:=·~;r;~:w.1~1.:1 ~~,.~ q:;t~:;.r; :! m ... L t·l .:i· "t~·~~·-~·t .. ~ .. : 'N .. ·-·t;·#· .: .. t ·4· .: .. ·t. ·t·;t· ·1·-·'" (~~ _ bif. ... . ,, ::!£: ,!I ·.~ ... ~r.~ !'!.. .:: ~.:;.~ ~:.~ :~ ·: 1::: ~; li;· ~ '~~~ ~ ', :_:~ .:..:·2~·-· :..:.. t~',! ..... : ~~.· 
·-·· ... ·1· .... _ .............. ill.... .. . ... . .. .. -r ...... -.. ' l'' '"'.._ •t•t UI• ,._,."''"'•I••,,\• 11 • ....... "' '• • t•' ., • •.-·• •"" • . .., .... '"'' 
~-~:· .~· ·.~~- ~.·; "'::". ::~ ""!: ~:·. ~-· ~::· '.t':• ~· ~::: ~ .:~ ·: .. • ... :: •• ·~: !.' 

... : ... ·:· •.• ·.: ·~.· · '_J ··" ·;, ·,., ~ •• , . ., !~~: ~·rL .1~ ·.~::. ll; :~ .. :, ·~ :·:! · :·~::.· 1 n~ -~~; t:·. ~~:1 r;" "·"' '•': ··.·.: •::: .::~ ~:·: .. :.: : : . '. ·. · ··! :·· :. · l •. • .... • • ··- ·-- _ .. , ·- ...... ,,... ••••• w·- ...... 0.6•~ ~I ..... ·-· ·-· •ff.O _.. _ _..~6-a ~·~I~""- -- 1>4l! -~~ ~614 ~~ l ... '-""'··· - .................. ··- ................ ~ .... ,.._""••••!lo• ........ ~·· •• __. ....... ....... ..8 

~: l<J.: 
·.:..,:1.: 
.-: '!". :::~e: 

--!: ..... ·•t. ...... • .. _ . .... .. . .. :.· .. ·~i· . :.: ....... v ........ 
1
:, .. -t,. 1•: .11.:;m· ,1 I'"" ;,j-1 :::i.~ ,1 .•• ~.,,!' TLi: 1111 ~···· ;.;.-;::: ... , .i~l .. l\11 .... 

11 

.. ; .... r.. , ........ 11. ; ........... "·· ........ ;

1 
...... . 

: ' ... q.: .::: ,1.· .••. :·:. ,::; :1 ,I J ,::: ::1. \It: ~:. ;:. :11~ '1!il lttl f I 'lJi 1"·: tdr 111: :•r.: ifl: :tit ;111 a!11t:; 't!t' :1.-1 ... ,~'I':'[\', Ill;:;:.: ... :1,·, :,·. ·;.; · ... ;; -.·; .::. . ...... : " 
......•. I'''".,,..,,,,~~-, .......... LI t •t''t1'Ltt .. l-r t•·l•t 1····· ......... ,,1······•····· t···········•••t••··'·····-·· .. .. . .. .. . ... . . t,'. .· ;. ' ~· I_....' '" ;.:. "' ,'.: ':;I•;:.,·,;:;,,:·, uu· .;~t '!'I ·.~\I ;l'.: ;:. !; : .:t·; Ill;:::; 'f" :~:! l·I,: .,;: ,·,;: .;:.[il·:. "• :; ' ::. "" ·.:. • . ,: .. ·• .. .·I .... ' . 

• • I : ' • • ~ t ~ . ' I ' ,,,,. '~ : : • : 1 : . ' . • : : : I I~ I ' ' ' ,· ~ U· ! ml. !. I ' .. ~ '• ' I 1 I 1 I i I i : "I~ ·1 · .. ' rt. I '~; ~ '' : : ~; ·;. ' l; : ; . : '. t I Ii . t ~ : : : ! ~':: : . I •• I' . ! .. : : I~' . r. . . . ' . : 1 ·. . .. 
fO ·~ 1••1 .. ~. ·~~· ·~"! ;u~ ,~.. !~.,,~ ~U~ ·~·: :"~ :~·· ·~~~ :~~: ... ~ ~~ ~ t I• .... I I I~ ..... ~ 1J.w i~ ~~·~ ·:.·~ ~~~~~~ ~~ ~·~~ ~i:-: ·~·~ ~-· ·~ ~~ ~~ -~~ ~~:~ :---·~ ·'·: ~~~· ·~·· -~~"." ~:~· ~~ ~h- •-• -!""" ••• .., hh •--!'I • 

·• · · : !! · · . .. 11 • :.; !I': :: :;:: :1.. d:: :1:: 11~! :r.1;f1 1 1!i.! IL! ~tl.t· .!:: ii: 11;; :n11!1: :!H 11:: :1:: lP! :;!! 1111;::;1i:1:w-11:: :pi::: :1:. !'·· ·.;; :::· ·;·: ::· · · .::· .;: ~:·· :·J= .. : ji::: .. :J;: · ..... ..+--..-. ... - ..... ...... _, -

·~;· .. 1- ·+>~~· .: 
'. :I. . . . '·:' '.'' .... 

·-···~ •. l.:..:.1.; .. 

1
. !" ; j '.··: p:: ,. ;ill;;. . ·:~·: · :· i" ·.::!Iii =·1: "" :1:: l!!i ::11 !IP ·f'·! 1i·u·1 ·=~~ ;i:: =i111i~: ::::!iii i::: Ill' ·u: 11·1llill:l~i1111 :::i :::i :::'.~:;:: ·:!!'·· ::::(:• .. ·: .. ·1:: .. _.;,n: .. ~·; · ~::::·',,I:::_ .... ~:·· .... :·.. .., :.: .. : .. ·:·: ·:·'.: w· ·;:· :1:: ·::: :::: :;'.: ;!· :i;~ rti1· :H·,. ttt; :m tii; r11~, 11:; :;tt .,,11 :jn tt1! ·tr. +

1
\i: ~:~ q:1~i~11i! ~i~ :1~: :iii ·1ii: :u: :·,q :-;: ::·: 1: ;;:: .... ,T' :::· ::'.: ·::: ir: -:·, ;•::;~ii: :;i: ::r 

-- • - -·- --- -·-·· !~ ~':' ~ ~...:._-1.,j,...__~ '_:,:..:..:...__ ~~~ !..f..:._ .:i..:.:. ~:; If• t 1 1 Ill! ,I I '--L:..l.-~~ :..:l~ l.,.i • 11 •~I 1 , "'I~~ 1 0 f -~~ ~-.!.' t,• ~·-- 1_ •, ' ~!....· ' • "' ~• •t' o'• ~: •• ' · ;,.• ~!": ·~ 

... ~~ ... :~ .. ::~-~·~:; :1~:: ::jJ: :i.:: ::::1:::.,:.~:.~t::::l:::.1u:.: :::; :!U tt·i 1·:· .. ' . II' I"'!""" I' I' ' ., I " i•· I" rt•l "I . : :: t·: '.: ,1 ' • 1: • :: : Iii I ... ' ,t. :t.1 1.:; •t' l: ,;11' :· I I I I I 

IM,., M.I U"4 .a4 .L.~L ill.I .ih W ~ ! '"°' l.M.l.ld...i.Mlolo.l.WJ.l.LIMll-".Ll.u.ll~IM.l.l~~U.WW.iJLl.W~lM.l~.AUl.au.w.&.uu.u.u.~ 



TEST: I 

100"9 n 

- 27 -

Flti S 
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STRUCTURAL SYSTEM 
Truss Junctions 
2Way 

T2 1 T2 2 T2 3 T2 4 T2 

3Way F/6. 7 

t ~ ~ ~ 
T3 1 Tl 2 T3 3 T3 4 

4Way 

~ t ~ ~ 
" 1 "2 T4 3 T4 4 

5Way Truss Lengths 

if/ ~ 
0.4m 

0.6m 

TS 1 TS 2 0.8m 

1m 

2m 

3m 

4m 

5m 

t,,15 • 
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3. MIDAL CABLES 

3.1 General 

The coapany•s production range and potential as well 
as the equipaent at its disposal have been exaained. 
As the cuapany wishes to enlarge their range of 
products in order to becoae less dependent on the 
power cable aarket. a nuaber of possible products 

_.not connected with power cable aanufacture have be~n 
investigated. 

3.2 Rod and Wire Products 

Since the equipaent is layed·out for the production 
of rod and wire. all possible applications for 
electrical and aecbanical rod and wire should be 
penetrated. The following products for aechanical 
applications can be aanufactured on the coapany's 
equipaent: 

Welding wire and electrodes 

Rivet Wire 

Nail Wire 

Wire for chain-link fencing 

Wire for zip fasteners 

Metallizing wire 

Table 1 shows the compositions and Table 2 the 
mechanical properties of the respective alloys. 

3.3 Other Products 

The existing 
manufacture of 
wire. 

facilities put a 
any products other 

limit 
than 

to 
rod 

the 
and 

The manufacture of narrow strip, cast and hot 
rolled, represents such a limited possibility. This 
strip can be used for the manufacture of cans for 
beverages and for narrow foil. The latter 
alternative would me£n an investment in a cold strip 
rolling mill with the possibility of producing 
narrow foil. 

As GARMCO has plans to produce foil on a large 
scale, the above investment is not advisable. 
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Continuously cast and rolled narrow strip produced 
on the SECIM/MRB continuous casting and rolling 
plant could, on th~ other hand, represent a viable 
alternative product. This is the cheapest way of 
producing iaput aaterial for the production of cans 
for beverages and collapsible tubes. 

With no other investment than four sets of rolls, 
three sets of flat and one set of edging rolls at a 
total investment or 801952, this strip can be 
produced. Its width will, however, be limited to 
53- 55 ... 

With an extra investment of approxiaately BD 2000 
for a blanking press and no edging rolls, slugs for 
the production of cans and collapsible tubes can be 
produced. 

This operation is described and 
assessed in Appendix I. 

econoaically 

Since the coapany has liquid aetal at its disposal, 
rapid cooling technology for the production of 
narrow foil for the electronic industry, could 
become interesting at a later date. The aain 
feature of this technology iaplies production of 
foil directly fro• aolten aetal. Know-how and 
information on the "state of the art" aay be 
obtained through UNIDO. 

3.~ Conclusions and Recommendations 

The capacity of the plant allows the coapany to 
produce about 24000 tons p.a. of alloy rod and wire 
for electrical and mechanical applications. It is 
therefore suggested to penetrate the market for 
mechanical alloys. This rod and wire will be a 100~ 
export operation. This applies even to production 
of slugs for collapsible tubes and cans if no 
cannin~ plant is set up in Bahrain. The annual 
import of soft drinks, being about 10 million litres 
(1985), would justify a moderate size canning 
operation from the point of view of employment 
opportunities (approximately 20 persons), 
availability of input material and for environmental 
reasons. Aluminium cans can be re-circulated. 

HowevP.r, before embarking on this line of products, 
all possibilities to market rod and wire .for 
electrical as well as ~echanical applications should 
be exhausted, if not additional investments are to 
be made. 



Continuous Cast and 
RoUecl Mechanical Rod 

Moy SI Fe cu 
AA-1100(2) 1.0 Si+Fe 0.05 

0.20 

AA-1175(3) 0.15 Si+Fe 0.10 

AA-2117 0.8 0.1 2.2 
3.0 

AA-4043(2) 4.5 0.8 0.30 
6.0 

AA-4643(2) 3.6 0.8 0.10 
4.6 

AA-5052 0.25 0.40 0.10 

AA-5056(2) 0.30 0.40 0.10 

AA-5154(2) 0.25 0.40 0.10 

AA·5356(2) 0.25 0.40 0.10 

AA·S554(2) 0.25 0.40 0.10 

AA-6053 (1) 0.35 0.10 

AA-6061 0.40 0.7 0.15 
0.8 0.40 

AA-6063 0.20 0.35 0.10 
0.6 

,., 5lcOla•s .. e _....,_...,__ 

... Ilg 

0.05 

0.02 0.02 

0.20 0.20 
0.50 

0.05 0.05 

0.05 0.10 
0.30 

0.10 2.2 
2.8 

0.05 4.5 
0.20 5.6 

0.10 3.1 
3.9 

0.05 4.5 
0.20 5.5 

0.50 2.4 
1.0 3.0 

1.1 
1.4 

0.15 0.8 
1.2 

0.10 0.45 
0.9 

121 '- ...... - ........ ....-c-.................. 
0t a.--oa _..._ v..........oos...,.__ 

Alloy DeslgnaUon & Temper 
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Cr Zn 11 

0.10 

0.04 0.02 

0.10 0.25 

0.10 0.20 

0.10 0.15 

0.15 0.10 
0.35 

0.05 0.10 
0.20 

0.15 0.20 0.20 
0.35 

0.05 0.10 0.06 
0.20 0.20 

0.05 0.25 0.05 
0.20 0.20 

0.15 0.10 
0.35 

0.04 0.25 0.15 
0.35 

0.10 0.10 0.10 

Aloy Ii Temper Ultlnaate Tensile Strength RMge 

dnlgmtlon Ksl .. ,. Kglmm2 

AA-1100-0 11.0-15.5 76-107 7.7-10.9 
·H14 16.0-21.0 110-145 11.2·14.8 

AA-1175-F 11.6-17.4 80-120 8.2·12.2 

AA·2117-0 25.0max. 172 max. 17.6 max. 
·H15 28.0-35.0 193-241 19.7·24.6 

AA·4043-F 20.3-23.9 14G-165 14.3-16.8 -
AA·4643-F 18.9·25.4 130-175 13.3-f7.8 

AA-5052-0 25.0-32.0 172·221 17.6-22.5 

AA·5056-0 46.0 max. 317 max. 32.3 max. 

M-5154-0 30.Q-41.0 207·283 21.1·28.8 

AA·5356-F 37.0-44.2 255-305 26.0-31.9 

AA5554·F 31.9·37.0 220·255 22.4·26.0 

M·6053·0 19.0 max. ~3f max. 13.4 max. 
·F 22.C-30.0 f52·207 15.5-2f. f 

AA·606f·O 22.0max. 152 max. 15.5 max 
.ft 30.0-38.5 207·252 21.f·25.8 

M·eoe3-T4 22.0-28.0 152·f93 15.5-19.7 

TASLE 1 

Other ElelMnls (1) Mulnlnunl 
Each Toa.I .., Diii • 

0.05 0.15 99.00 min. 

0.02 99.75 min. 

0.05 0.15 Re1111aind11 

0.05 0.15 

0.05 0.15 Remainder 

0.05 0.15 Remlilder 

0.05 0.15 Remeildlr 

0.05 0.15 RemeilCflf 

0.05 0.15 Remainder 

0.05 0.15 Remailde• 

0.05 0.15 RemaillCflf 

0.05 0.15 Renlili ..... 

0.05 0;15 Remai!ICfer 

TABLE 2 

Various End u ... 
Rivet wire 
Weking wire & electrodes 
Melallzing wire 
Rivet wire 

Weldng wire & eleclrodes 

Weklng wire 

Rivel & screen wire 
Rivel wire, zipper wire. nail wire 
Weldng wire 

Weldng wire 
Weldng Wire 

Rivet wire 

Rivel. nail wire & armour 
rod II~ 
Rivel & naiJ wire, extrusion 

~ lhe mechanical drawing rod lloys lhown ":' !his page are currenlly being drawn on convenlionlt drawing machlnn 
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APPEXDIX 

~SUFACTURE OF SLUGS FOR IMPACT EXTRUSIONS 

This product can be aanufactured on the HRB two-high.aill line 
as per Table 3. 

An investment in a blanking press will be needed. The 
approximate total investment will be about:-

Press 
3 sets of rolls 

BD 2000 
BD 1464 

BD 3464 

i.e. between 3500 and 4000 BD. The rolls would have to be 
replaced every 12000 tons. 

Cost per Slug 1 50 x 3.6 aa: (120 slugs/ain) 

Material Cost: 

Rolling Cost: 

Power Cost of the press 

at 75% utilisation 

Labour Costs 
(incl. overheads) 

Annuity for the press 
(lOS over 10 years) 

Maintenance (press) 

Total cost per slug 

10.4 fils/slug 

0.97 " 

0.097 " 

0.66 fils/slug 

0.025 fils/slug 

0.06 

12.212 fils 

(one shift) 
12.96 aillion 
slugs p.a. 

Import price per can of 18.5 ~ 26.6 fils 

Strip required: approx 315 tons p.a. 
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4. CONCLUSIONS AND RECOMMENDATIONS 

For conclu~ions and recommendations regarding each co~pany 
please t·ur•1 to 2. 3 and 3. 4. 

~.l The Present Situation 

As mentioned earlier the mission was too 
make a reliable assessment of the markets 
different suggested products. 

short to 
for the 

The equipment of the two companies guarantees a high 
level quality of very good international standard. 
Therefore an assessment has been made of new products 
which could be produced on the existing equipaent. 

It is expected that the market s_ituation in the Gulf 
area will undergo great changes once the war in the 
area is terminated. It is, therefore, advisable to 
be prepared for a rapidly increasing demand as soon 
as the situation in the area will stabilize itself. 

~.2 Recommendations 

4.2.1. Metal Supply 

It is vitally important that preference will 
be given to local e~terprises regarding the 
accessible input material. 

The expert of ingots from ALBA at the cost of 
the local industry is in no way justifiable. 
The additional added value for the products 
of Balexco, Midal Cables and Garmco above 
export metal price will exceed US$25 million 
p.a. during the coming years. It is, 
therefore, imperative that these companies 
are being fed with sufficient indigenious raw 
materials. 

4.2.2. Research ~nd Development 

The aluminium processing companies in Bahrain 
have consulting agreements with the world~ 
major aluminium ~ompanies, which should 
safeguard future technical development. 



• 
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As the consulting companies themselves are 
producers of finished and semi-finished 
products and assist even producers of the 
same products in other parts of the world 
they will most certainly, in their own 
interest, withhold information on future 
developments which could benefit the Bahrain 
aluminium industry at the cost of the 
consultants. It is therefore suggested that 
Bahrain's aluminium processing industry plans 
its own technical development independently 
together. This will be particularly 
interesting in the fields of improved 
material properties and process technology as 
well as product development. 

Independent consultants can always be 
recruited through the services of UNIDO at 
first. In due course a collective research 
and development organisation to serve the 
Bahrain aluminium industry will be a great 
advantage, whereby the existant equipment 
resources of the different companies could be 
utilised. 

4.2.3. Power Transmission Operation 

The line of products manufactured by Balexco, 
Midal Cables and Al Khajah Factories suggests 
the possibility of an integrated Power 
Transmission Operation, whereby Midal Cables 
would produce the overhead conductors, 
Balexco the pylons, busbars, etc. and Al 
Khajah Factories the switchgear. Knowhow and 
competent personnel to start up the operation 
can be provided from Europe eg Sweden • 
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5. GE~ERAL OBSERVATIONS : TECHNICAL EDUCATION 

:\s an educator of engineers and 
observed the lack of Bahraini 
"sergeants" of industry. 

technicians, I 
technicians, 

have 
the 

In order to achieve a Bahrainisation of industry, the 
education of coapetent te~hnicians is iaperative. The 
pr~requisits of a competent technician are:-

:\t least 3 years practice on lhe shop floor. 

A thorough theoretical education based on the needs of 
industry and a high social status ("industrial engineer") 
iapleaented by a good salary. 

It should be reaeabered that it is the technicians who 
aake the wheels turn. The coapetent technician is a 
practically -as well as theroretically highly qualified 
person. Highly developed European countries like 
Germany, Sweden, Switzerland, hold this position, aainly 
thanks to a corps of coapetent technicians. 

Unless there are coapetent Bahraini technicians, the 
country will for ever be dependent on expatriates. 

To arrive at the education of competent technicians, the 
following steps are suggested to be taken:-

1. The Bahrain industry reserves every year a certain 
number of paid employment opportunities for 
technician apprentices which during their 3 years' 
apprenticeship, rotate among all the jobs on the 
shop floor. 

2. 

3. 

5. 

To be accepted as a technician apprentice, good 
marks in mathematics, physics and chemistry as well 
as in English from secondary school should be 
required. 

The above requirement 
follow and complete 
successfully, 

will ensure the ability to 
the theoretical courses 

Due to a thorough practical training, the 
theoretical education could be limited to two years. 

The syllabus of the school should be flexible to an 
extent as to satisfy the needs of the country's 
industry. 

It is suggested to assemble a number of industrialists and 
educator9 for an informal discussion on the possible ways of 
creating competent Bahraini technicians within the comin~ 7 
years and to draw up a frame-work for an appropriate syllabus. 

• 

• 

• 




