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SYNOPSIS. 

Field work in NW ror the duration or roar months were carried out b;r 

Jl~da\ team ccmsiats or two experts, in connection with the project 

entitled ' Rehabilitation or Equipment and. Upgr-ading or the Efficiercy

or the Foundry' and Kecbanical Workshop ' 

Great number or damalJed equipment showed an urge:ct machine repair demand 

and had the priority. BT using local possibilities, acne of the 11ostq 

needed equipment have been reJ?aireil1 some new IDBDUfacturing technologies 

were introduced auch 88 tripod lining, oq- LPG cutting and. procluctim 

or saae items revised such 88 tanks. '!'raining coaree abwt electrical 

maintenance and on the job training on electrical and mechanical 

maintenance have been completed and some others such 88 welding 

tecbnologr and Oxzgen- L.'DG cutting process continue. 

FMW mainly suffers tram procli1.ction losses created b;r electric power cuts 

and lac1t of spare parts and skilled personnel. The spare parts problem 

seemed not to be considered as an impar'tant point at the begining 

however was enlarged cl8il b.1 dq. At the moment, even the preparation 

of specification tor the spare parts requires a long time consuming wnrk 

because or lack ot documentation of any sort. ~fhile the laboar capacit,y 

~omperativel7 is sufficient tor production, it is very poor for repair 

and maintenance. This problem should be solved'b,y employing technical 

school graduates with skills in repair and maintenance. Also power cuts 

should be eliminated with a generator as it is done all over the countey. 

A. private workshop should be considered for subcontracting electrical 

repair of pump motors. 
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IN'mOWCTICll 

Under UNIDO project :No. RP/SCIA/84/002, Ac•ivity Code RP/01/31.8 a cor.tr"-ct 

• for the provision of services relating to the Rehabilitation of Ecr.i:.r-
ment and. Upgrading of the Efficiency of the Foundr,r and Mechanfoal 11cr\:

shop in Mogadiscio in the ~emocratic Republic of Somalia has been cc~~lu

ded between 

and 

tnlIDO 

United Nations Industrial 

Devolopnent Organization 

Vienna, Austria 

mmAL 

Consultancy and Research 

for Metallurgical Industries Ltd. 

Istanbul, Turkey 

Vi thin th~ scope of the contract, field works in Somalia were carried out 

by 

Y~. Levent Gencoglu Electrical Engineer. (Team Lead :r) 

Y.r. Ihsan Ayanoglu General Foreman 

from Januacy 8th to May 81;.:1 1985. 

The aim of the project is to provide i;he nec•~sary expi:rtise and da;·r to 

day shop .level ~echnical assbtance to the Somali connterparts in order to 

put into operation the idle and under utilized equipment, and achieve self 

depend.ence in the latter• a e.xploi tation and maintenance, by relevant 

upgrading of the local 3kill. 
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This report has been prepared in order to state activities, accomplish

ments, bottlenecks, find~ngs and recoanendations. On the begining of the 

report, Fw.-1 is described generally and a work plan for the extended 

period is given at the end. The report is requested by' tnlIDO in the 

contract on paragraph 2.10.a 

Thanks are expressed tc all counterparts and the management of the Foundry 

and J.!echanical Workshop for their kind support and cooperation on this 

mission. 
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1.00 ~ DESCRIPl'I(I{ fP PC1JNDRT AND MECHANICAL lfC!U<SHOP mlEN MEDAL EXPERTS 

ARRIVED. 

1.10 Departments 

FMW consists of foundry section with a pattern making shop, steel 

structure section, mechanical workshop section and administration 

bu.ilding with a laboratory. 

1 • 11 Founcbz 

A 5 ton over he~ crane which was damaged and needed urgently 

repair, serves the main aisle of the whole building. Around 10 ~ 

of the equipment were out of order or partly working order. The 

equipment in operation was in bad condition and needed cleaning. 

Pattern shop was comperatively in a well kept condition. Although 

some of the machinery needed repair. 

List of Fou11dry Equipment and their Conditions. 

Name Kanufacturer Origin Condition -
Copper Melting J.l.A.P Ital7 Ollt of order 
Furnace 

Overhead Crane Kuli lf. OerinaJ\Y out of order 

Sand mixer Gostol Yugoslavia out of order 

Vibrator · Gostol Yugoslavia in order 

Hanmer f.ario Densatti Italy out of order 

Alwninium Melting not identifiable out Of order 
Furnace 

DOllble Wheel Silex France out of order 
Grinder I 

Sand Blast nunziker Switzerland out of order 

Double Wheel Gostol Yugoslavia out of order 
Grinder II 

Core Sand Mixer Gostol Yugoslavia out or order 

Ban4 SBw Fabrica Maaina Yugodavia out of order 
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List of Foundry Eauipnent and their Conditioras (continued). 

Name ~a"lUf acturer Oririn Condition. 

Drying Oven CER Yugoslavia out of order 

l.arf!P Cupola Gostol Yugoslavia in order need 
repair 

Small Cupola K.!.F Italy in order 11eed 
repair 

Moulding British Moulding England in order 
Machine I Machine Co. 

Tl!oulding British Moulding England in order 
Machine II Machine Co. 

List of Pattern Shop Eauipment and their Conditions. 

Nwne Hamd"acturer Ori~n Condition. -
Cornbinati on SCM Yugoslavia in order partly 
Machine for damaged need 
Wood Working ~ repair 

Band Saw ~.TCA Sweden in order 

Blade ~!e,n~ng Td(':!.~ '·~ • r.Prmany O"Jt rf o~1".?r 

Machin" 

Dust Control DCE England partly- in order 
~~'!.Chine 

Band Saw Contour a Italy in order 

Circular Disk Wad.kin BUJ"sgreen England out of order 

Flat ~ Circular not id~ntifiable not ident ifi- out of order 
SMding Y;achL"le able 

o-'~ "\ 
Disk Sander I J.:ontovoci Italy .in' order 

Disk Sander JI EJCA Sweden in order 

Dri 11 V.aehine Arba~ Masldner Sweden in order 

Saw Blade Vollmer Werke in order 
Sharv.ner 



-5-

List of Pattern Shop Equipment and their Conditions (continued) 

Name Manufacturer 

Spindel· Sternbergs 
Sander 

Lathe Machine Centauro 
I 

Lathe Machine !!JC.A. 
II 

Bench Grinder Blaclc &: Deck 

1.1.2 Steel Structure Section. 

Origin Condition 

Sweeden in order 

in order 

out of order 

Italy in order 

The overhead crane also serves this section. About 6o ~ of the 

equipment were totally or partly unopcrable and the rest needed 

malntenance and cleaning. Welding cables were damaged and out of 

safety. The tidiness and upkeep of the place was not sufficient. 

LunaMigatronic welding machine is damaged and laclc of any manuel 

and spare parts. 

List of Steel Structure Equipment and their Conditions. 

Name 

Mil ling Machine 

Jaka 

Guillotine 
Shears I 

Bending 
Machine I 

Guillotine 
Shears II 

Profile 
Shear• I 

Manufacturer 

Prvomajaka 

Edwards Truef old 

Jelsin Grad 

Jelsin Grad 

Goteneda 

Conatruzioni 
Mechanische 
A.mes 

Origin 

Yugosla,,ia 

England 

Yugoslavia 

Tue.;oslavia 

Sweeden 

Ita.13 

Condition. 

in order 

in order 
out of. order 

out or order 

in .order 
some parts 
need revis
ion. 

wt of order 
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List of Steel Structure Eauipment and their Conditicns (continued) 

Name J.tanufacturer 

Pipe Bending Wax 
Machine 

Circular Saw 'l'homs 

Radial 
Drilling 
Mach1-"'lP. 

Eending 
Y.acldne II 

Profile 
Shears II 

Welding Luna Migatronic 
Machine 

lfelding not identifiable 
Machine 

"le ldine ( 4 off) Luna IJ)A 275 
Machine 

Welding ICD 
Machine 

~elding Sipe 
Machine 

Welding Sipe 
Machine 

Welding Eurcpa 
Machine 

1.1.3 r.echa~ical WorkshoP• 

Oririn 

Italy 

TugoshYia 

USSR 

Sweden 

Italy 

Italy 

Italy 

Italy 

Italy 

Italy 

Condition. 

in nrder 

in order 

in or~~r, need 
repair 

ou.t of order 

out of order 

out of order 

in order 

i."l order 

heavily damaeed 

heavily damaged 

out of order 

ou.t of order 

The mechanical workshop consists of a machine shop and a pump 

repair section which establishment is still continuing under the 

technical assistance of a subcontractor. The equipment in the work

shop were comperatively in good operational state. Electric insta

llation of the machinery were in better condition than other secti-

ons. 



r--------------- - -

-1-

List of •rechanical Workshap Ewipment ant their Conditions. 

Name J.ranuf"acturer -
Lathe ~achine Storebro 

Lathe Machine 

Lathe Rachine 

Lathe ~achine Prvomojska 

Lathe Machine Vo~hera 

Lathe Rachine Prvomojska 

Lat!Y! Kachine Voghera 

Electric Naber 
annealiJ18 furnace 

Sha,er 

Shaper 

NOLL 
Maje vi ca 

!-!etal hac' sl!W Continental 

Bendine; and 
ram press 

Columenn DrillinB 

Milling ZEUS di 
Machine Bonfiglio 

Milline ~ di 
Machine Bonfiglio 

Metal band saw POBEDA 

Threading Machine 

Origin 

Sweeden 

USSR 

USSR 

Yugoslavia 

Italy 

Yugoslavia 

Italy 

Germany 

Yugoalavh 

Sweden 

USSR 

Italy 

Italy 

Yugoslavia 

USSR 

Newly Install~·! !i!cpiipment in Pwnp Repair Secticn. 

CclUJID'l crane 1000 kp/3m 

Colwan crane 1000 tcp/3m 
Sand Blast Chamber , 

Condition. 

in order 

in order 

in order 

in order 

in order 

in order 

out of order 

in o.der 

in order 

in order 

in order 

out of ord'?r 

in order 

in order 

out of order 

out of order 

Testing Stand (Swivelling Column crane 1000 kp/2.Sm, testing bansin, 

testing ecpiipment, electric control and displ8'Y, testing motors and 

measuring section) 

Welding transformer 

Double belt grinding machine 
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Newl1 Installed Eauipment in Pump Repair Section (continued). 

Gas 11elding and cutting equipment 

swaee Block 

Straightening Plate 

Forge fire 

J.nvil 

Double wheel grindine machine 

Air compressor 64m3/h free air delivery 

Pallets for reception of pumps 

Electric hand tools (Drillin~ machine, percussion drilling machine, 

percussion chisel drilling machine, angle band grinder, flexible 

shaft machine) 

Column type drilling machine 

Extractor fan 

1.1.4 Administration BuildinC• 

The bu.ildine accomodates a gathering room which serves for training 

and meetine;e of the personnel, labc.-·atory, a number of stores and 

office rooms and a canteen. An office room contains a drawin~ table 

in an un usable condition and lack of 8.fJ'f drawine material. Also 

another room i~ used for sanitarJ facilities. 

Laboratory is designed mainly to serve the Fomidr,y. The equipment 

and their conditions are given below: 

List of laborato;y; Equ!pnent and their Conditions. 

Namt! J.:a.'1uf acturer - Orir.in Condition. 

Laboratory George Fischer Ltd. Swi tf.er land in order 
Mixer PUC 

Sand Ranrner George Fischer Ltd. Switzerland in order 
PRA 

r.oisture Harry w. Deiter Co. U.S.A in order 
teller 

Sitting Harry W. Deite::i• Co. u.s.A in order 
Machine 
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List of Laboratorz Equipment and their Conditions (continued). 

Name Manufacturer Origin 

Core Drying George Fischer Ltd. Switzerland 
Oven PKK 

Digital Sartorius Germany 
Analytical 
Balances 

Universal !>imco- Cray Co. U.S.A 
Timer 

Permeameter Georges Fischer Ltd. Switzerland 

Universal sand Harry ff. Deiter Co. U.S.A 
$trength Jo'lachine 

Ho"t plate Garhardt Germany 

Hot plate 

Outocla,y 

Garhardt Germany 

Harry w. Dieter Co. U.S.A 

Carbon and Strohlein 
Sul phl!r deter-
mi:.;\ti on J.!achine 

Electrophotometer Fisher 

Didtal }.nelytical Sartorius 
Balance 

Di~tal Ana::..ytical Sartorius 
Balance 

'!>istilating 
Machine 

F.M 

Germany 

u.s.A 
Germany 

Germany 

Germany 

Condition. 

in order 

in order 

in order 

in order 

out of order 

in order 

in order 

in order, needs 
spare perts. 

out of order 

in order 

in order 

in order 

in order, needs 
spare parts. 
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1.2.0Enerr.ies a.~d Xedia. 

1.2.1 Electric Energr. 

Incoming electric energy of 16o IVA 15 XV 50 H2 (3 wire) frcn the 

pu.blic pawer line is stepped down to 38o/220 V in an own trans

former station where is under the responsibility of National 

Electric and Energy Agency. 

In the field of electric energy is distribu.ted by 6swi.tchboards. 

'!'he switchboards disi;ribute the energy to the machinery by 25 A 
thermaly protected switches. Each switchboard contains 14 switches. 

1.2.2 lfater. -
Water is supplied through a well, via a water tower to the admini

stration building, the fOUJJdry, the me<".llanical workshop and out-

si~e taps. 

1.2.3 C~essed Air. 

A compressor station supplies 6 At compressed air to the foundry. 

Compressed air for mechiuiical workshop is sup,lied by a mobile 

compressor. 
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2.00 lCTivl'tJES OF MEDAL TEAM. 

2.1.0 ~ehabilitation of Equ.ipnent. 

Repair sequence of dam~d equipment has been made according to importance 

of use. So urgentq needed machinery had the priority. 

List of RPpaired Eauipaent. 

w.- of Bauient. 

Overhead Crane 

Bending Kachine I 

Profile Shears I 

Profile Shears II 

Sand Mixer 
Guillotine Shears II 

Drill V.achine 

Disk Sander 1 

Circular Saw 

2.1.1 Overhead Crane. 

Loc.ation. 

(Foundry and St€el Structure 
Section) 

(S'\eel Structure Section) 

(~teel Structure Section 
"oatdoar") 

(Steel Structure Section 
"indoor") 

(FowJdr.1) 
(Steel Structure Section) 

(Steel Structure Section) 

(Pattern Shop) 

(Pattern Shop) 

Works carried out: Electrical connections rewired, push button 

unit replaced, bolts tightened, gears lubricated, for electric 

wiring diagram (Ref. App. 1 Drw.1). 

Working Period: Three weeks. 
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2. 1. 2 Bendin'a 'Kachine I. 

Works carried out: Damaged electric motor has been sent to repair

shc;>, repair~d and aounted, damaged contacto... and thermic relq 

changed, gear assembl;r lubricated,. all macbjne cleaned with naphtha. 

\forking Period: One week. 

2.1.3 Profile Shears I. 
shaf"t 

~orks carried out: Gear assembly repaired, worn part or/rilled and 

turned in the lathe for finishing, all electric 87riem revised, new 

cleaned vi.th naphtha. 

Working Period: 'l'wo weeks. 

2.1.4 Pr~le 3hears II. 

WorJca carried out: A new bushing has been made for bearing, worn 

surface of shaft filled, lubrication punip repaired, a new complete 

electric system installed, electric motor repaired, blades changed, 

all machine cleaned with naphtha. 

Working Period: 'l'hJ'ee veelca. 

2.1.5 Sand Rixer. 

~oforka carried out: The rollers and electric limit B1'itches have 

been repaired, a new steel robe fitted. 

Working Period: One week. 

2.1.6 Guillotine Shears Jr.. 

Worb carried wt: Plastic air hose replaced with galvanized pipe 

in order to prevent air leakage•, a new power cable installed 

undergroand, whole machine lubricated and cleaned with naph'tba. 

Working Period: One week. 
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2.1. 7 Drill Xacbine. 

Works carried out: Water pwnp repaired and necessary accessories 

f"itted, a new stert- stop switch replaced with broken original one, 

machine c:eaned with naphtha. 

Working Period: 'Pour da.1'B· 

2 .1.8 Disk Sander I. 

Works carried oat: Dama~d gear assembly repaired, necessaf'J" areas 

cleaned and lubricated. 

Working Period: 'l'vo da,.n. 

2.1.9 Circular Saw. 

Works carried out: Broken cast- iron part on the shaft has been 

repaired. 

~'forking Period: Onf! d~ 

2.2.0 E<!Uipnt Which Repair Still Continue. 

2.2.1 Guillotine Shears I. 

fforks carried out: ~:lectric damage on demaoiet system repaired, 

eear assembly dismantled in order to disassemble shaft for repair. 

At the moment repair is stopped because of lack of axygen for 

anneal and a hydrolic jack. When these materials are available, 

repair vil 1 continue. 

2.2.2 Luna Miptronic Welding Machine. 

The aachine has bf. en used for different purposes before it was 

installed properly and some ot the parts are missing. In order to 

pat into operation again, the part• ad technical unual are needed. 

leceaa&rJ' contacts will be made . with the manufacturer soon. 
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2.3.0 U:pgradinP-: of the Efficien&• 

In order to upgrade t~ ~fficieney, the activities eiven below have been 

carried out. 

2.3.1 Training Courses. 

- In plant training course on basic electric knowledge anl! maintenance 

of electric equii-nt has been completed. Training course notes 

were prepared accardint- to technical knovledgtt of technicians and 

the subjects M.ve been selected. specifically in or~er to fill up 

tecJmical laclcs of k:novledge ( App.!fo. 3 ) • Also 

"Safety and First aid for Electric Shock" section was added to the 

training notes. The notes are suggested t(". be traaslated into 

Somali and given to the counterparts. 

- In plant training course abalit <>q- LPG cutting progress iR st'll"ted 

but not canpleted because of '>XYgen rur. out, will be continued when 

orrff!n is available. 

- Jn plant traininr, course about metal working techniques and welding 

technologies is started and still continues. 

2.3.2 Oxypen-LPG Cutting Process. 

- In order 'to reduce the cost, material waste and increase production 

rate; oxy- LPG cutting unit has been proposed b7 Medal instead or 
usinc arc welding. ( App. ~:o. 4 ) • 

Jlecessary equipment was only available in April because of some 

difficulties on local purchase. Detail of training course is given 

on paragraph 2 .3.1 
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2.3.3 New ProducUans. 

Portable =!'ripot Lifting Appa.ratus. 

In order to har.lle liftin~ dif:f'iculties where overhead crane i~ net 

available, an easy to use portable Hr-ting apparatus has been ma.de. 

(~pp. No.1 Drw. 3). 

Roll Type Posi tioner. 

The apparatus is used on tank production to join the bended sheet 

metals to each other by turning them on the rolle:..•s. Necessvy 

drawings prepareci and production is started. 

2.3.4 Technical Revisions on Production. 

Steel Structure Sections Modifications are made and the drawings 

prepared for modified items together with technoloe;i.cal instruct-

ions. ( App. ?io.1 Drw. 2, -~PP• Ko. 2 ). 

2.3.5 other Activities. 

a- Private shops in Kogadiscio have been surveyed in order to 

identity local purchase possibilities and assist the counterparts 

in the purchase of the material and spar9 parts re'1Uired for 

production and repair of the equipment. 

b- In order to prevent welding machine cables from possible damages, 

an underground electric installation has been desi~ed and for 

this purpose, cable pits were opened and cleaned, floor concrete 

broken. When the ordered materials are available, the installa,

tion will be completed. Also the cables which show open wires 

could only be repaired with insulation tape because of the lack 

of new cable and connector. 
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2.3.5 Other Activities (continued}. 

c- In order to identify possible electric repairshops f~ subcon

tracting purposes of rewinding work required for pumps, the 

workshops in Nogadiscio have been sur·.reyed and a report prepared 

on the request of Kr.H.J. Fritz Senior Industrial Devolop!lient 

Officer, Engineerin~ Industries Section, Division of Industrial 

Operations, UNIDO. ( App. Wo. 5 ) • 

d- During the ~neral inspection of transformer station which is 

under the responsibility of National Electric and Energy Agenc:r, 

main transformer has been found with run out of oil because of 

leak~. The agency has be eon warned and necessary instructions 

given to the coWtterparts for reeular checkings. 

e- During the repair of the eqaipment described on parac-:;raph 2.1.0 

necessary dq to dq practical advices such as instrur.Uons for 

operation and maintenance given to the counterparts. 
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3.00 FINDDCS AN!- A.'"lAL~. 

As a result of invea·i;igations 1 below facts were discovered and enalized 

3. ~ .o Great l~umbe!- of Damas~d E«rni;pment, Lack of Spare Parts and 1locwnentations. 

Especially in Steel Si:ructure and Foundry ~actions, the number of equipment 

was vecy high. )~t'st af the equipment needed spare parts and tocls for repair 

and operation. Prior to con:missioning an~. during the initial operation of 

the e«rniinent, it seemed spares and documentations for repair and mainten~ 

nee were not considered as an important point. Nov withou.t documentation, 

preparation of specif'ications of thes€: spare parts and tools becomes nearly 

impossible. Even the manuf'acturers oi" some machinecy are not identi.f"iable. 

Medal team has tried to fill up this eap, by repairing existing d~d 

~arts in!'l1.P.ad of replacin~ them and using the poor local purcaasc possibi-

~ies as much as possible. 

3.2.0 Local Purchase Possibilities. 

Another point which effects the working rate is so:ne difficulties an local 

purchase. First, to find any sp:u-e parts either for electrical or mechani

cal repair is hardly possible in local purchase. Second, even if parts are 

available in local market, limitations and long procedures prev~nt their 

purchase. 

3.3.0 Electric Power. 

Electric power cuts occur very often and this stops almost whole activit;es 

in FrotW. 

Existing electric transformer capacity of 160 KVA would not be ~nouRh for 

any future extension • 
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3.4.0 Counterparts• 

'J'he nW!lber of counterparts were not sufficient. 'l'hese ~re two 

electricians (one bas hardly any experience and teclmical knowledge}, 

one mechanic and seven other workers at the Steel Structure Section 

involved in production. There is not an:! mechanic·.a.l ~i· electrical 

engineers involved in maintenance. For the first three weeks after 

the arl"ival of the team, most of the abaft mentioned counterparts 

ttere on leaVP. 
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During the four months field work, the activities which details are given in the 

boiy section have been carried out by using local possibilities as much as possi

ble. Accomplishments 1 bottlenecks and recom'!lendations conserning this period of 

the field work are stated below. 

4.00 !ccompli~hments. 

:.- !'.ostly r.'?,.~P.d e~.iipment have been rep1ired and day to d~ practicP.J tech.'lical 

advice for m~inten?..nr.e a'ld operation of the machinery have been ..].ven to the. 

counterparts. There ar,. stil 1 !"OMP. d;\!!l:ir-ed equipment in lack of sp,,._.,.e p-u-ts. 

B- Trai.nin~ cour~e on el~ctric maintenance ha!I been completed and scr.ie others 

are started, still continuing. 

C- Prv.luction of sOlll'! itP.ms were revised and necessArV drawi'les have 'heen :prepared. 

D- Some auxilary a!'paratus have been proit,ced in order tt' eliminate soMP. manu

facturin~ difficulties. 

5.00 Bottlenecks. 

A- Y.ost of the el.!Ui!'lllPnt need spare parts end tools fC'I!' repe.ir and maintenance. 

B- local purchue possibilities are very pC\or. This effer.t~ the wnrkine; rate. 

c- Electric power cuts occur very often. 

1>- The number of counterparts are very poor for m~intenance. 

6.oo RecO!"lllendaticns. 

A- J.abour capl'>.cit:; for maintenance should be enlarged by ernployine technical 

school graduates. Also maintenance department should be established and one 

ene,ineer for electrical and another one for mechanical maintenanee have to 

be incharge of thP department. 

B- In order to solve electric rower cut problems, a ger.erato~ set sh~Jld be 

installed for Fr·1'. If it is not available. at le~st a ~O V:Vl eenerator ha11 to 

be considered far large cupola furnace in order to eliminate problems caused 

by power cuts durin~ the melting procees. 
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Recom~ndatiO'!'l (continued). 

Also 160 !CVA rated power of existing transformer wi 11 not be sufficient for 

any future extension after the operation of Pump Reprlr Section, durine,: the 

test of hieher powered pumps. 

C- A sound stora~ svstem has to be established to FN'.f after the pirchasing of 

the spare parts. 

D- A private workshop should be considered for subcontracting electrical repair 

of pum~ motors after the operation of Pump Rep::dr Section. 
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7 .00 WORK PL.'-ll FOR 'l'HE DUR..'TI<lf OF EX'l'ENDED FOOR ~ON'mS. 

Medal teana is pla1.ining to carry ou:t the activHies Biven below for tile duration 

of the f'uture four months. 

-Rehabilitation of Equipment 

- Preparing of specifications of spare parts re(!Uired for the repair and 

maintenance of the equipment. 

- Assisting in installing the new electric e~ipment and makin~ neceS$8J"'f 

vi.re and cablP con."lecticns required far Pump Repair Section. 

- Completing the training course about metal working teclmiques anc! welding 

teclmol~es. 

- Training counterparts on operation procedures of newly acquired repair and 

maintenance tools. 

- Production of role type positioner required for sheet metal weldin~ in tank 

production. 
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Appendix 2. 

20m3 Tank. 

It is prepared from 2000 X 1000 X 5mm sheet steel plate which is the available 

material at Fr>m and local m::a.rket. 

'1000 2ooc 

6 Pieces 
1-Prepare the plates as shown above. 

L ___ L--~ 
2000 2000 '2.f:otJ 

2- On bendin! machine bend them to a circle ar.d spotweld ends on the bending 

machine. 

3-ffeld ends completely on the floor in order to have 1 rolls all toeether. 

4- Place bottom and upper shoes inside two longer rolls and one short roll as 

oven below and weld one 2" support pjpe for each roll (altogether 3 rolls). 

\ooo lOO 
- --~~hoc 

Oflt pi er.r 

Jfote: Joints on each roll must not be aJined to each other. 

6- First spotweld the rC'llers to each other then put the whole p3ece on "roll 

ty!)E! positioner" and start weldin~ inside by turning the piece on rollers. 

When half of the roll is welded fro:n inside, start wel~ing from outsi~P. 

7- Cut a circle of 205.tmm diameter. 

¢io54 

( 
\ 

\ 



Manufacturing Instructior.s 2~3 Tanlc (continued). 

Pr Cut a slice out as shown above 10° or 17<mn on periphery. 

9- Connect both ends and weld on both sides. 

10- Prep ·.re another dam as described above. 

11- Weld the dOllS on two sides of the roll first spotweld on 8 points op"P<>Site 

to each other then continue with welding. 

12- Mark circle of the top hole b,Y compass and cut. 

13- Prepare top hole neck. 
14- Prepare covers for the top hole neck and weld tbeaa on to!>, fit and drill 

holes. 
15- As final step, prepare the stands of the tank in accordance lrith the mea-

sure!!'lents shown in the drawing. and mount the tank on them and weld. 

16- Accordine to the measurements shown in the !>icture 1 weld lif"tine <?yes on 

the tank. 



MANUFACTURING INS'l!fUCTJ<llS •. 

It is prepared from 2000 X 1000 ~ Sm'!! sheet steel phte which is the av=?ilab1e 

material at nm and local m=irket. 

1-~eld two and half pl~tes as shown below. 

2.0oO L.CO"' l'Oo~ 

5 Piece:. 
2- On bending machine bend it to a circle and spotweld ends on the bentiing 

machine. 

3- ~eld ends cor.ipletely on the floor. 

4- Prepare 5 rolls as described above. 

5- ?lace bottom and upper shoes inside two rolls as ~ven below and weld one 

2" suJJ!>ort pipe for each roll. 

I ,, 
,• 
~I "·~L-': 

.uoo 
v.i I : 

II 
II ., 
1. 

.. ,.. .- .. 

/(,(') 
::: p t..ce~ 

6- Put rolls in ric,ht order for welding. 

note: Joints on each roll must not be aliried to each other. 

7- Pirst spotweld the rollers to each other then put the whole piece 

on "roll type pod tioner" an4 start welding inaide by turninr the piece on 

rollers. ·When halt or "the roll is welded from inside, start welding from 

oatsicie. 



Kanuf'acturinr, Instructions 10m
3 

TanJc. (continued.). 

~ Cut a circle of 164<Da diameter 

-"" \ 

L) 
" 150 

p 111,0 

9- Cut a slice 011t as shown above 10° or 15(>nr.I cm periphPT"Y• 

1~ COJ1??ect both t>:nd!l1 and weld on both sides. 

11- Prepare another do;n as described above. 

12- ~eld doms prepared earlier on two sides of the roll firri spotweld on 8 

points opposite to e~::h other, then cont:hT.&e vith wlding. 

13- Nark circle of the top hole hr compass and cut . 

14- Prepare top hole neck. 

15- Pre~ covers for the top hole neck and weld them on top, fit and drill 

holes. 

1&- As a final step, prepare the stands of the tank in accordance with measu

rements shown in the drawing and mount the tank on them and weld. 

17- Accordine to the measurements shown in the picture, weld lifting eyes on 

the tank. 



llr.JIUFACTORDG DM'RlJCTI<llS. 

a.3 Ta."lk. 

It is prepared fl-an 2000 X 1000 X 5'm sheet steel plate which is the available 

1&terial at FIN and local market. 

1- Prepare the plates shown below 

l I l 1_ .~1'00 
zooo "l iooo 1000 ~000 2000 1000 

...: preces 1 p•ece. 

2- On bending machine bend them to a circle and spotwe ld end.~ on the bending 

machine. 

3- Weld ends completely on the floor. 

4- Pre!)al"8 4 rolls as described above. 

5- Place bottom and up:per shoes inside two lmger rolls as ~ven below and 

weld one 2" support pipe for each roll. 

~-\ l~~oc 
,~12 z: _; I 

,.,,. j I 

·' ' I 
: I 

' ' ~ .. I 
- ____ sr. 

1000 

' F•ec.es 

6- Put rolls in ri~t order for welding. 

Note: Joinb on each roll must not be alined to -.ach other. 

7-Firat spotweld thft rollerR to ~ach other then put the wh~le piece on "roll 

ty!-)8 positioner" and Rt:u-t weldin~ inside by turning the piece on rollers. 

Uhftn half of the roll is welded from inside, stert welclin~ from outside. 

8- Cut a circle of 1640rma diameter. 

la() 

2. ''""' 



Xa"lllf"acturi~ Instructims e.3 Tanlc ( cmtinued). 

9- Cut a slice oat as shown abc'ft 10° or 15Qna on peripher;r. 

10- Ccnnect both ends and welC: on both aides. 

11- Prepare another den as descri~d abo9e. 

12- ::eld daas p-epared earlier on t1""0 sides of the roll first s~i.eld on 8 

points oppc-site to each other, ther. continue vitb wlding. 

13- Kark circle of the top hole by coep:o.ss a.'ld cut. 

14- Prepare top hole neck. 

15- Prepare covers far the top hole neck and weld them on top, fit a!K drill 

holes. 

16- As a final step, prepare the stands of the tank in accordance with t~-ie 

measurements shown in the dravi~ and mount the tank on th4!111 and weld. 

17- Accordin= to the measurements shown in the picture, ~ld lifting eyes Oi'! 

the tank. 



X•.JIUPAC!{JRDIG INS'l'mJCTictfS. 

3 6- TaV.. 

It is prepared t"rOlll 2000 X 1000 X 5im sheet steel plate which is the available 

material at F'l:W and local market. 

'Ol~ 

1- Prepare 3 plates as shown above. 
~ ~ic.:c j"~ 

2- On bend~ machine bend the• to a circl~ an.i spoheld ends on the bending 

machine. 
3- Veld ends CO!ft!>lete!~r on the floor in order to have 3 rolls. 

4- Place bottam and upper shoes inside two of the rolls as e;:iven below and 

weld one 2" support pipe fnr each roll • 

JIOO 

.. :..~ .. 
I 
; 

f· -~- ,-.-~ .. 

-- -~ ,, . 
._ F1F(! 

I Ot') 

·L..F•f';-c.:.. 

5- P..tt rolls in ':"i ::ht order fo':" ~~ldin:. 

Note: Joints on each roll nrust not bf! dined to each othe:r. 

6- First spotweld the rollers to each other, then put the whole piece on 

":roll ty
1
ie podtione:r" and start welding inside lrJ turning the piece on 

rollers. Whf!n half of the roll is welded from in!llide 1 start weldin~ from 

oubide. 

7- Cut a circle of 1600nrn diR'!!ete:r. 

~~~~~~~ ..... ---.~~~~~~-----------------------------------------
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)(anufacturing Instructions 6a3 '1'ank (continued). 

8- Veld both circles on two sides of' the roll produced earlier. First spot

t.eld on 8 points opposite to each other then cantinue vi.th welding. 

9- )(ark circle or the top hole b.r compass and cut. 

10- Prepare top hole neck. 

11- Prepare covers ror the top hole neck and veld tbell on top, fit and drill 

holes. 
12- ls a final step prepare the stands of the tank in accordance with .e&SUJ"e

ments shown in the drawing and IMJllllt the tank on tile• and weld. 

13- According to the measurements shown in the picture, veld lif'ting e7e• on 

the tank. 



e 

It is prepared fl-om 2000 X 1000 X 5nm sheet steel plate which is the available 

ma"terial at Pltw and local market. 

, ... 1 I I I I I I 
2.000 '2.000 1010 1000 2.000 :~~ 

1. P~tces 1 P:cur 
1- Prepare the plates shown above. 

1~0, 

2- On bending muchine, bend them to a circle and apotweld ends on the bending 

.-chine. 

3- ffe ld ends completely on "the floor in order to have 3 rolls. 

4- Place bottom and upper shoes inside two lCJl'lger rolls as giftn below and 

weld one 2" support pipe for each roll. 
1000 

r-,__ 
'r2S' ' I --., SJiOl 
~ 

I 

lbOO 

~ P;eces 
-;r Put rolls in ri~t order t"or weld~. 

1l ate: Joints on each roll must not .be alined to each other. 

6- First •!'otwe ld the rollers ~o each other then put the whole piece on "roll 

type positioner" and start weldine inside by turning the piece Cll'l rollers. 

When half of the roll is welded from inside, start welding fron retdde. 

7- Cut two circles of 1600rnm diameter. 



Xanuf'achl"i.ng Instructions 5113 
'l'anlc (continue~. 

8- Weld both circles on tvo sides of' the roll produced earlier. First spot

veld on 8 points.opposite to each other then· continue with welding. 

9- Mark circle of the top hole b,y compass and cut. 

1~ Prepare top hole ne'!k. 

11- Prepare covers f'or the top hole neck and veld th!m m1 top, fit and drill 

holes. 

12- As a final step prepare the stands of the tank in accordance with measure-

1119nts shown in the drawing and lllOWl't the tank on them and weld. 

13- According to the measurements ehOllll in the picture, ...eld lifting eyes on 

the tank. 

• 



flT.ANUFAt"l'URING INS'l'RUCTIONS. 

It is prepared from 2000 X 1000 X 5nwn sheet steel plate which is the available 

material at FNlf and local market. 

'°°.__I _ __.___.L......JI I 
2000 2..000 lfOO 

• 
2 Pieces 

1- Prepare the plates shown aboYe. 

2- On bending machine, bend them to a circle and spotwe ld ends on the bending 

machine. 

3- Weld ends completely on the floor in order to have 3 rolls. 

4- Place bottom and upper shoes inside two longer rolls as given below and 

weld one 2" support pipe for each roll. 

iooo . r"'-

~ 
-- !hoe 

2 11 P1Pe 
~ 

2 ~iec~: 

5- Put rolls in right order for welding. 

Note: Joints on each roll ar.Jst not be ·alined' to each other. 

6- Firs~ sp~we ld the roller~ to each other then put the whole piece on "roll 

type pcsitioner" and start welding inside by turning the piece on rollers. 

When half of the roll ia welded from inside, start welding from outside. 

7- Cut two eirclea of 1400mm diameter. 

,,.,,,,,--------·· ...... 
/ ? 1400 



J'.anuf'acturi& Instructions 4m3 
'l'a."lk (continued). 

~ ~eld both circles on two sides of the roll produced earlier. First spot

wld on 8 points opposite to each other, then continue fn:r welding. 

9- ~ark circle of the top hole by co:npass and cut. 

10- Prepare to~ hole neck. 

11- Prepare covers far the top hole neck an" weld them on top, fit a11d drill 

holes. 

12- As a final step, prepare the stands of the tank in accordance with measu-

rements shown in the drawing and mount the t21lk on thl?m and weld. 

13- According to the measurements shown in the picture, weld liftine; eyes on 

the tank. 



3 2m 'l'ank. 

Prepared O-om2000 X 1000 X 5ra sheet steel ~late which is the available l!l?..terb.l 

at FMW and local market. 

~000 z..ooo 

1- Prepare the plates shown above. 

2- On bending machine, bend the11 to a circle and spotweld endR, on the bending 

machine. 

3- ~eld ends completely on the flocr in order to have two rolls. 

4- Put two rolls OJ>?OSi te to each other. 

Note: Joints on each roll must not be alined to each other. 

5- First spotweld the rolls to each other then put the whole piece on "roll 

type positioner" and start welding inside by turning the piece on rollers. 

llhen half of the roll is welded from inside, start weldine from outside at 

the same time. 

6- Cut two circles of 1275mm diameter from sheet metal •. 

- ·---... -.ii( .,, J .-
. /" 4. -

i 
.•. / 

:L p'iec e~ 
7- Ueld both circles on one side of the rolls produced earliP.r. First Rpotweld 

on 8 points op,osite to each other, then continue with welding. 

8- Mark circle of thf! top hole by compass and cut. 

~ Prepare top hole neck 
10- Prepare covers for the top hole neck and weld them on top, tit and drill 

holes. 



Manufecturine; Instructions 2m3 Tan.'lc {continued). 

11- As a final step, prep!!l'e the st'!.."ld!'I of the t::-..nl: in accordance with the 

me2Surements shown in the drawin~ and mount the tank on them and weld. 

1:?- Accordin! to the measurements shown in the pictUTs, weld lifting eyes 

on the tank. 



' Fpundrr It 1"echanical ¥.orlcshop. 
AJ>p!ndix 3. 

1. Basic Electric hawlede. 

1.a. The SI Units. 

'J'be mrl.ta or the t(Q&Jltitiea aod camacmq uaed in Electrical Engiaeeruc 
( Yolta1 •perea, •tta1 ot- etc ) are those or the •vie 117Btea. 'l'be7 are 
eaboclied h lateraatim&l BJ'rie• ot Ullita. 

fte SI electrical md:b are baaed ca Ilks& ( •tel'- tilogr- second- ampere ) 
117aiea. fte7 have beea mdoptecl ·iv the atudariiaation bocliea of tbe world1 
iacludiJlg the lnteraaticmal Electrical Ccmduim (DC), the beriou •aticaal 
Staadarcls hati'tute { .OSI ), ud the atudard board of 'the Inatitute of Electri
cal Md Electraaic8 Eagiaeera ( nm: ) • 

Ampere haw beea defined - tolloa: 
Ampere: The coastaat current, it .U.taiJaed h ho straight parallel conductCJl"ll 
or hf'~te lellg"th, or aegligible circular cross section, mul plaoed 1 •ter apart 
h ncmm, wmld P'ocluce betwea these ccmd.uctora a force •t(a&l to 2 10-7 aevtaa 
per •ter or lemgth. JC 

1.b. Derived SI Unit•• 

Jlost ot the l(UDtitiea ud wdta ued ia electrical engineerbag1 fall in the 
categol"J' ot SI derincl mrl.ta, that ie1 mdta can be caapleteq clef'iaed in teraa 
of the baae and supplemeata17 t(WUliitiea. Below table, lists some or the pr:illcipal 
electrical t(Ualltities ill the SI •TBt•. 

SI Derived Ullita U•.td. ill Electrical Engineerillg. 

Quaatit1. SI Unit . .. Si;abol. 

Fre~nCT Hertz Bs 

Faroe Newton 1' 

Energr Joule J 

Power Watt w 
Quantitr of electrioiv, 
electric charce. Cnlomb c 
Potelltial Ditf ere nee Volt v 
Capacitence Farad F 

Electric Resistance ohm ...(1. 

hductuce BeDJ7 B 



Herb: The llllit of fret(Ul!llCJ' 1 1 c:rcle per aeccmd.. 
•evt•: The force that will iapart an accelerati• of 1 •ter per aecoad to a .... of 

1:Jd.lograa. 
Joa.le: The work dcme b7 a :rorce of 1 newt• actiac thrOU&h a distance of 1 meter. 
Watt: The pcMer re4(Qirecl to do work at tlae rate of 1 jmle per second. 
Coa.lmb: 'fhe .-ntity of electric charge that puses aJ18 cross section of a ccacluctor 

in me eecaad vbea the the c.J"rent h llailltaiaecl coaatant at 1 ampere. 
Volt: fte poteatial dit'ference betwea 'bro points o:r a conducting wire carr7ing 

a ccmataat carreai 1 •pere1 when the power clisaipated between these points 
is 1 .tt. 

J'arad: The oapacituce of'~..a capacitor in tlhich & charge of cmlomb produces 1 YOlt 
potential clifference betveea its teraiaals. 

Olm: '!'be resistance of a conductor n.ch that a camrtant carrent of 1 aapere in it 
produces a Yoltace of 1 Yolt lletveea its eJada. 

Be111"7: 'l'he inductance :ror which induced voltage in yolts is DU11ericalq e~al 
to the rate of change of CIU'rent in uperee per secaad. 

1.c. '1'hree ;:: System. 

~e T and i\canneg\iC!Q!: In a balanced 3 phase B,JBtem, the star connection 

is aleo called the T cmmectian. 'l'be relations of the currents and the Yoltages 
are: 

Star 
Delta. -

Ih •Ia Ih • Jl1s 

Uh -Pu· Uh .. Us 

I., j," 

.. ' .. 
I I 

I I 
I 

"'" i 
i "'"' ' I i 

js I jlt 'Ull\ 
\)tt i __.,. 

! 1~ l ls I 

I 

J Vh 
... h 

J l" Jh 
··-· _.__ __ , __ ·-
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1.a. Reaiatancea in Seriea. 

¥hen tvo or .are reaiatancea are connected in aerieal the •t111ivalent resistance 
ot the combinaticm ia el(U&l. to the ... or the reaistancea or tbe imliridaal -
reaiators; that ia -

A r. G 
~"'---------~--------\ I 

1.e. Resisters in parallel: 

When two er mare resistance• are connected in seriea, the et(lliyalent reaista
noe of the combination is determined f'rCllll the relation. 

----) re41 • ~ 
r1:1-r2 

e 1.f • J.ctbe and Reactive Power and Power factor ( Cosp ) 

In alternating current circuit, the power is equal to the product of the effeo
tiYe values of U and I 1111ltiplied by the cosine of the phase angle bet11een them 
that is: 

P • Ueff. Ieff. Cos 'f' • Watts. 

The reactive power or VJ.r ill 

Q • Ueff. Ieff. Sin 'f • VAr. 

The volt ampere1 is 

S • P + Q • Ueff. Ieff• VA. 
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1.g. Basic Electric Pormlu • 

(V) (A.) ~ 
I • _i_ R ._!_ 

U• I • R R I 

u-
p 

p 
(V) (V) (A.) 1-- I Single Phase: 
p - u • I v 

p 
(V) (V) (A) p u .. 

I• fi1. Cosf Three Phase: p • ITU.I. Cosap #iJ.Cos'f 
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2. JIAnrrBIDCB <P SLECftIC lllCBJmt 

2.a. Storu;e: 

Wachi•es not ror 1-...Uate ue sJaoald be atcred in a dr7 a'bloephere no\ subject 
to utreme• or heat er cold.. nae etoraae pbce ·•hoU.d be eatireq tree f'rm rilrati• 
- the MChiMB shoalcl be protected f'rm cl•t, d.iri, oil, etc. 

Dariag atcraae tile ..chiwee shcMl.cl be iupec'td fairq f're~tq a.a tJae shafts 
rotated at least a.oe 8ftl7Wek to comrteract ~ teadeCJ' or the ,.... to harden, ad 
to prewnt lrinelliag or tile beariap. -Ia tile e'ftllt ot tbe ...... laaTiag cletericrated., er 
1a ur cue after two pan ot .ter .. , tile greue llhoalcl be thoaplJ' cleaned ad ad 
replacecl. witll tbe correct grade grease. 

Bef'are 1-tallaticm it is recmeJMled that tbe 1-latiG11. reaistace or tbe vinllii
llP be checkecl. ailaoe clurbc atarqe tile •c'biae mq laaw became clamp, pariicalarq if' it 
Ja.- aot been paeai'ble to stare tbe Mc+iv 11111ler nit&'ble ccmditioa. 'l'be iasulatica 
resistance_, be •anrecl. with a 500 Y •aer· 

A Imnalatian resistance nriea o-eatll' with Jma;dit)r u4 tberefere it is recwnded •that it it became• clap tile apcbt• be tbar.,.gh)J' clriecl od betare being ccwejssicmecl.. 

2.'b. Electric CClllD8ctims. 

DIRECf Cll LIB Cll AUTO -ftJJISPQIJIER STAll'PG. 

'"- :I. 1 

" I 0 I 
I I I Sl"AQi\ c 

I 

L_ J 
1)- 3 Teniiaals, Star or Delta Connea\ecl Stator Winding. 

To : -· ------: o_" ~r f 1 
~ ·--~~~~--~~~~~~~-,~~~~---- . 

I o- ~ e_j 
~~,__-

2) 6 'l'•r•inala, atar conneoie4 atator winclinp. ' 
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z I 
i 

" ~-I 
e 3) 6 TeraiJaala • Delta Connected Statcir ViNHnc. 

Star - Delta Starting. 

)C 
[ ; -;-2-, 

' y 

STAR tEc..IA 'Z I 
~"1All7E~ I 

_\, ... 
u u " 

I 
0 1 v _ _J 

Sli]!"ing Xotcira. 

-----Ir-~ s~ - I 
• QS ·~ I 

--------11--- =t or 3 

abo"e. I 
L ___ J 

5) Rotor Reaiat.nce Start. 
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Etticient operl\tice of mfT ..chi• clepelllla upcm correct inatallati• ud regalar 
..u.teaaaoe. 

Daring the tint few montha of aerrioe· a nev .chine •hoald recebe aw attent-
1•• Poalt7 illatallatio~ is 11111"9 l.1kq to case t.r•ble daring this :bdtial period. 
in ~ all wcrJdng pal" ta are eettliDg dow to their varkiDg lnll"f'.cea u4 teaperat.rea • 
Carehl. a«entian to the follCMing _, balp to prewnt aeriaaa troable dnoloping later. 

- Ennre that all utenaal. cables are ecle4111&teq cleated and •care · . that 
~ is no eriaeace ot daatbg. 

- Check that all tllandnala are clean ad ti.Pt. 
- Ensure that the vbdinp ad bearillga are not ovuileatiag u4 the llOtcir rm 

..oothq and '(Uietq. 

- Check aecari:'7 of the fixing bolts am/cir elide rails, pal.le791 C°'1plinp eic. 

- COMJlllft the act1l&l load carrent vi'th the :full load aarrent gben on the w 
plate. 

- Iee• the wcbi• aa tree u Possible trm oil, dirt1 dut ma particularq 
•istllre. 

- Do not alle111 tools, oil cm-, piece ar rag eic to lie aroaml cir an the •chi• 
tr- ad •• that cooling fana are not blockecl. 

2.cl. Bearh!p: 

Lulricaiian: Ball acl roller 'bearings retf'lire .me attentic:m as thq are correatq 
chargecl vith grease when the aotor leans tbe tnrb to last at least "i 
twelT.t aon'ths 1IJlller naral aernce conditians vitout relulricatic:m. 

-"' { 
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'!'he below chari giwa recGmll!ndecl future lulricaticm interYals ancl ~ 
ia "buecl an correctq ti'Hed beari.Jl&ll, aot overloaded an4 rmmiag under 
good clean caaditioaa. 
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Clepty Beartw: It ia rec• mlecl tbat ol4 ere... 'be f'lu!la4 o.rt of tbe bearing aurl 
'be.ring hoaaillg at iatenah ot apprarl•:te?T two ,._... Par this 
pal'po&e 1'188 llinare of petrOl aurl licht -cJptM oil 1dD4 :lJl tJae 
ratio 8 : 1 reapectbeq w'bering that petrol ia fb ble aurl 
the 11811&1. care with reprd to 8*ecl ligbte mat 'be obaenecl. 

Pitting •ev Beqinr: 

In the cue of replace•ata, tile be.ri.Dp to·be fitted shoulcl be of' the 
a.- sise aa tJle cme rellOftcl. Tbe 'be.ring clearance• mat also 'be the •-. 

Tbe protectin grease or ccmpounil :bl which Div bearings are pacb4 shaul4 
be l'e80ft4 befcire fitting the bearing, lllld tbia _..,. be achi.eftd ...,. 1-raing the 
cmplete of' part beariJag in a bot oil bath 11Dtil the Fotective gre... has been 
vuhe4 oft. 

!hree t(Utera f'ill tbe 1lmer cap vith grease aurl plaoe it an the abaft ; e af'ter oil:bag the shaft alightq' pull the bearing Clll to the abat't aeat ud drift 
hoe apimrt ite ahoalder. !'hia can be dane ...,. 11Bing a abe haring m imlide 
c1iarier slightq greater than the abaft climeter 11114 haring end fmoea ~ vith 
a bare. 

Use a bearing draer in ard.er to re90ft tbe bearing frm tbe ahaf"t. 

-Sate life an .ax 

750 rpm------ 20000 
1000 rpa 16000 
1500 rpm 11000 
3000 rpa 6000 
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2e) Cantactare and 'lhendc Oftrl-4 lel!if!• 

Cantactare are viieq ued an CGDtrol and p-otectinc circuits or .otare. It ia 
also poui'ble to .U aoe cantrol tuctiom vi'\h their mrlhrT contacts. Beaicle 
tJWi b,r ua1D« a t'ev can"bctcr1 •'bl' delta starting and reYOlution change• are 
panible. 
'l'hendc ovvload relqa ere ued t"or tlae p-otectim or .otcr circuits. (see 3b). 

llaintenance ot Contactcra: 

W.inatecl •agineta or contactara ahoalcl be kept clean b,r wiping with a clean 
cloth. Under no circa.stances llhCNld a file be used.. The -.jorit7 or contacts 
are .-le f'r• copper and are electroplated., this ia ll&i.nq to give ao.e clegee 
or carrosion resistance. Sa. comacta have aiber allo,r faces. Cont.eta ahoa.lcl be 
kept tree f'raa oil and dirt b,r wiping with a clean cloth, aoiatened with aaf'ety 
cleaning eohent. If the contact nrt'ece ia ye~ roqb, a fine sand paper ahmlcl 
be used. to clean the nrface. 

e 2f') llaintenance or Transf'ar.era. 

Tbe f olloring .aintenance procedures ill recomenllecl for transfQl"llera: 

her;r llmth. 

1. Chec1c the transformer oil lenl 
2. Check the alica gel lreather 
3. I11&pect the buchols relq for trapped. gas 
(. Inspect the external cmnectiana for aigna of heat discolouration. 

Pirat 'l'bree llomha. 

1. Check conclition of tbe cooling oil. 'l'bere af'ter annualq. 

Eve7 helve llantha. 

1. Check coadition or the cooling 611 
2. Check reading of the oil gauge acaburt a dipstick reading. 
3. 'feat the mchhols relq 
(. Keaaure and record the inaulatian resistance values or the winding insulation 
5. Clean an4 exaaine insulators for damage 
6. Clean and check the spark gap 
7. Check the coil clamps tor tightnees 
8. 'feat all valves, plup etc. for treed.om of operation. 

2g. Palt finding. 

Procedure: Ji'ault fincliDg should alW1iT• be 8J8t••tic, com.encing with the ll08t 
likely faults tirat, such u blOllll fuse or tripped overload. 
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•ext a visual inspectian ahoalcl be -4• to ascertain that no obrioas cliecomiectiOllB 
or lroten c.poDellte are visible. Checlc 'lllhether tbe f'ault has occurecl in tbe main or 
the control c:lrcui t or a c1rbe. 

If' the f'alt still persists, 'then a cletailecl electrical check ot 'the circuit mut 
'be ..ae 11Sing a lnlitable meter. It should 'be possible to t[Uickly establish at which 
point tbe f'ault baa occurecl and app:-op-iate actiCJD aa;r be taken. 

Pariher Actim. 

Alvep ascertain the reason for the f'ault. For instance a blotm control fuse 
indicates a fault in a control circuit and obrioasl1' this .st 'be correctecl before 
replacing the fuse. 

).~ Some Uaef'ul Charis and Tables. 

)a. Aoeordi.Dg to aotOI" no.jnaJ carrent, tbendc overload rela_y, f'use and power cable 
square selection table f'Ol" 3 ]lllaae .ators. 

'l'be tbermic overload relqs should be set to the 1.2 tiMs ot motor nominal 
current • On )..-fl starling the thermic rela:r should be installed on the vinciine 
liDe not the main line and set to tbe 0.57 ti..es or inotor nominal current. 

\ 
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Before starting 8l\Y' verk on electric inatallatiom 11ajer rules given below 
mat be remeaberecl. 

1. Bever take U1"thing fer granted 
2. bow where yog are e"r,r minute 
3. bow were YOll are going bef'ore you. aake a llOV9 

4. Plan every job bef cre you start it 
5. Do not change yoar plan while tbe job ia underva.,y. 

4&) Safe Clothing ad Band 'l'ools. 

Unaat'e personnel clothes and s•-11 hand1eld ell[Uipment· ·oause 
aignif"icant injuries. Kuv learn tbr011gh experience er by accident and follow 
all nlea of perscmal safety. 

Following rules listed below will eliainate the potential of injury 
and alao serve to emphasize to maintenance electrician safety objectives. 

-AU :!l!tallic objects abould be prohibited from being carried on the 
person. '.l'hese include suoh ite• aa vriBtvatcheJ', rillp, belt bQckles, 
metal pens, rules, tluh lights, key or watch cham etc. 

- Buie clothing whether inteDcled tor ue in wara or cold cliaates, shom.ld 
be tightti tting without loose deevea, cutta etc, to contact or catch 

upon et(Uipment while working or climbing. 

- Shoea should be of insulating type, rubber- soled or worn with rubber 
boots. It ia hiW recOlllll8n4ecl that ahoea be of satety-·. toe-tfpe. 

- Jllieoellenoaa amall band tolla nch u pliera, cuttera, nut driven, 
ad teat lead& ahoulcl be inaulated. 

~Crtabl.e·· powered ham toola ahoulcl be ot 3 win• groumecl 4eaip. 

- Aluminum lcdclera are uual]T prohibited tor all electrical ll&inteaance 
mu! inatallation work. 'l'hq can be wecl vi th a reucmable clel"•• ot aatev 
in low- ancl •cli• Toltage areu it tbe7 are •t(Uippecl with a 4ialeotrio 
°bu'rier. 
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SateV Procecluree: 

Procedures covering 'buic safety re~mente ahmld be reduced to vri ting and 
diatribrted. to personnel. 

- Operating of Svitchea and Diacannecta: 

1. Closing: Xanuel switches and disconnects shmld alvqa be closed b;r a single 
unhesitating motion with one hand if' possible. Do not re,,erae action under 81fT 
circumstances. 

2. Opening: llvqs reduce load wherever possible be:fcre opening circuit. Do not 
atteapt to interrupt :full :.oad. or short circuit currents 1Dlless switch, discormect 
or bralcer ia rated for n.ch duty. 

- Grounding Procedure: All :fixed and portable test e'l'lipment shall be e:ffectiveq 
gr01iDltecr prior to being energized. All grmncl ccmnectiau ahwld be checked at 
least ammalq. 

- Pase Pullill;I and Re~ments: Fuse P11lling shoU.cl be dcme onq with use of approved 
VJ>e ncmco~uC\ing ;iiiera am with circuit cleenergised. Replacement :fuses 
shmld be of the same ratia! and style unless it is deterai:ned. 1J.r careful 
examination that the size and at7le being installed are p-oper for the circuit. 

- Prohibition or Work en Live Circuits Over 110 V: Work shall not be perf"med on live 
ctrCUfts unless a'b8oiutel7 necessal"J'• "Liwh work 9hall not be permitted on circuits 
~ more than 110 V except on instrullent circuits and then cnq b.r tf\Ullif'ied peracnnel 

- Requirements for '!'est of Circuit to Determine POMP .. Has been Shut Off: 

Before working cm BUT circuit, a check shoald be made with an approved tn>8 of 
voltage tester ( voltmeter, circuit tester etc ) to detend.ne definetely that the 
circuit is deenergized. 

- Secondary Circuits or Current Transformers: !he secondary circuit of current 
transformer ausi be kePi closed. Openbg of this circait will result will result 
in high induced voltages which can injure personnel or claage windings. 

- Floor Protection: Jlain switching, control and test areas which involve voltage 
of over 220 V sh011ld be el{Uipped. with rubber matting. 
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ELEC'l'ftIClL SHOC% 
IR'l'D'ICUL USPJR!'l'I<ll DD PIRSIJ' lID. 

DO Wal' TCUCH 'l'llE VICflll Vlft BARE BODS until the circuit is lroten. 

SVl'fCB ~. Ir this is not possible, ue any ~ dr7 insulating material such as a 
rubber baaed mckintosh or an overcoat will nffice, and pill '\be victill clear of tbe 
cCIDlluctcr. 

ARTIFICIAL RESPJRA'l'I<Jf - IWIUAL 

1. Lq tbe patient on Ids back with arM to the sides. If cm a slope the stomach 
shoald bl sllghtq lONer than the cben. 

2. Inspect tbe ll0'1th and '\hroat to eDB\ll"e that these are clear of obstruction. 

3. heel on me side of the patien'\ level with the head, place one band under 
tbe neck and the other on top ot tbe head ( Pig.1 ) • 

4. Lif'\ the neck and '\ilt the bead back as far as possible. e 5. Kave the hand fr• Ullder the neck and place it on the chin, the thullb between the 
chin and •oath, with the index f'inpr along the line of the jaw, and with the :· 
reaaining fingers curled ( Pig. 2 } • 

Fig. 1 Fig. 2 

6. Using the thumb al the hand on tbe chin to keep the lips .. alecl, open your mouth 
vic1e and make a seal round the patient's nose and blow deeplJ' and evenlJ' (PIG.3) 

7. After blowing, check the rise of the chest, (Jl'ig.4) 
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8. If' the cheat doea not rise, the nose 11111' 'be blocked. In this event ibe patient'• 
llOllth ahodd be opened using the hand on the chin; open -roar llOlltb wide and -ting 
a seal rOWMl his aoa.tb blow brto his llOllthe 'l'urn the he.A to observe the chest rise• 
fhia 11111' 'be ued as an alternatiw to blowing into the nose even vhen the nose ia 
not blocked, bat in tbia case the nose liast 'be sealed. either with the cheek ar 1'r 
aoring the hand from the top of the head and pinching the nostrils. the head mat 'be 
kept at f'ull backwarcla tilt. 

9. Start with ten ~ick deep lreatha and. then continue at the rate of' twelve to :fif'teen 
breaths per minute. 'l'hia should be con1.inued until the patient revives or a doctor 
certi:fies death. 

10. In case of :facial injuries it ~ be necesaar,r to do a manual method at arti:ficial 
respiration • 

11. It is ESSEK'l'IAL to commence arti:ficiai respiration without delq. 

12. Send :far medical assistance as soon as possible. 

FIRST Am - BURNS. 

I:f as a result of' electric shock the patient is suf:fering :from burns, the 
f'ollowing instructions should be carried out without liiiidrance to artificial 

respiration. 

a) Do not attempt to remove clothing adhering to the bu.rn. 

b) If other help ia available, or as soon as artificial respiration is 
no longer re~ed, cover the wouild with a DRY dressing. 

c) Oil or grease in ~ :form should 1101' be applied. 

Levent Gencoght 

Team 1.eader 

WID.'iJ .• 
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Found17 A: Mechanicnl Workshop. Jfo1mdishu Somalia. Appendix 4. 

Cbjrgen - LPG Cuttinr Process. 

~een - J.PG cutting is a manual process i."l which the metal to be cut is melted 
a~ by heat een~rated fl-om bill'"nin~ LFU by pure oxveen. 

J.PG r.ompM"Pd to acetylene is saf"e, P.asy to h:mdle &."ld h~ ?'!"' problem of carbide 
storaeie. 

~h~ ~implest ~~ cuttin~ s~tem COY's~~ts of r.~-!'J'PS~Pd- r::'R c7linder~, r->R r<>~lr:a
tors1 ho.oies S!n'! a C'!Jtti"l~ t"'l"ch. 0Yvl'P:: i'l"lrj L~ ~-P .stC'rE>~ ;.., -~:---"'t"' c;Hnder!". 'l'hfo 
~~ re~lPtor Att~chPd to e~ch cylinder (IPr. o~ Oxyt"P.n) eontrnl~ t~e flow of tr-'~ fr<"'! 
t~ cylin'1er to the fle~i~]P. runl>er hose t~~t deli'Y"!rs th~ ~s ti" P- ~1~..n'1 ~t·~chod to 
the eprropriate inlet nn th~ cuttin~ torr.h. 

C•1ttin~ tnrch cnnsi~ts of t"°o p"!.rt~. F:ir!'lt r><>_rt cont:?.ir.~ two v"l~~ o!"e for nry~n 
inlPt ""~ the othPr frrr T~n inlP.t. 'l'hP.!:i"" vah~:!J cn'!'!trnl h-~t"n~ ~~ cut+i-: !""'""C .... !", .... 

'li':ir~t, t'liP. !"!"P .. -u,..o, VP1~ity 1 ~nd flo--r r.~.n be ~djustP.cl mid ~er.~~r., t'iP. r?t1n rf t'!T'"!l['Pn 
tn I P1 mt"l be V'.rfPd • 

C!pco"'l'1 part of t~e cuttinl-" torr.}! emitsii."~ <'nly nne v~1~ frT- t!'t ,:'n.,t-nt of" trryf!!"rt 

flov. which is neeP.~~~..ry duri'!! the cuttin~. 'J'hi!" e'!Uir~nt c:s.n ~ -nnuntPn tu'! :o hta.nrl 
trur.lr or it C-"l"? be $l. ~ta.tion~:rv in~tnlhtiC'!J. 

~for,,. !'!t~ing the rrnC'!ss, a !ruitable r.uttine- t;p should bP eP.l,.et"'d ="-r.cnrni"IP.: 
to the thiekne~~ of the m?tP.rial P.'l'!d fhed to its phr.P n11 thP. torch. 
The !'le'!\1enr.e for !letti"lg up the cutt:f!! O'Jtfit i!I r.iVP.n helm·~. 

1. M:llre m>re VP.nterl i:-a"e"' ::tre safely di~pPr!'led. Wipe n-Jt cylintier ,rS!lve outlet with 
a ~lel?.11 lint- f~PP. el~th. 

? • !. tt2t:h the o:xy~n rP.n1 l l'!tnr tn the o:xycen C:"'linder. 
3. !.ttanh the p::ir, reruletor to the J,f!1 cvi inder • 
.1. Connect t}'ln cuttine- ho:ore t,., thP rPe11lators a'!'l;i the cuttin= torch. 
';. J"l~iv:idually pur~ the ~f!P.D Ji91e while th" orypen line l!'! Cln!';eit. l!ent ea""!!" 

R::tfe]y. 
6. ~P.t thP. nrf("P.n ::t"1d r or. rP.ruletc-rR tn the reeOlll!!!en;ied l'!Orkin! !J"e!"gurP. w.;th 

P.p;-rn~i:>te tn"",.i. •• .. lV!" ope!". 
7. f1Y.'n t.~"! I.?I~ i-nlr.t Vl'llvP r.nd lipht the r.uttinl" forch. 
8. 0!"'n the nx:•e"n i"l)Pt VP.lve p,nt! arijust the fh_,.,e, U'Jin!; both :inlet VP.lVF~s. 

J.fter the ad~u!'?t~nt of' the rle.."!e, the m:.\terial to bo cut is ~"lrtly l".PatP.d up to 
ln'"ltin~ temper;:t.ture. '!'he?! the sPcond n.,-._'P"" V:?lve is turnert cm Rlnwly in O!"dP.r to 
"tart cutti~~. Jf euttin~ i~ not poesiblP this '™'anR pre- hPPtin~ is not r~~ficient. 
So the ~econd nrrpe'1 valve ]s r.1ns:· ~·:..m ::l1l~ the m~t~rial is he~tPd A~:i~. ~h~~ 
rroCE>d11rP. i~ enntinuPd until th""''""': •. :-; ~ ·"''ldV for orye-n oxith•tio., (~ut+i"~). 

Tn OT"der tC' m"l'lre A ~trd ~ht a'1d easy cut, -. ., :":i .·)•rt,· tor~ t;, "~f:"ls C&l'l ~ CC'"'.n~Cf Pd 
t<' tt:'reh. Fmir ci'Cul!U" rutR, P. P?.~~ "f" CO"i~?.~~eo ean also•.,,.. r·.-.n.,r-ctPd. 



Dif'ferent tips should be used for different thicknesses. Below table gives ti!' 
numbers according to tbicknes~ of materi~1. 

'Pe tween 1M"I :.>Y:r. 1().rm 'l'ip No. 25 

" 10mm and 30!ml " ~o. 50 

" 39r!n a"ld 50!ml " No. 100 

" 50'n.'11 and 1CY>nrn " No. 250 

Cuttin~ process should be done minimum 3 lll'?ters away f'rom where the pres~ure 
cylinder!I are. After the cuttin~ !l?'ocess each re~lator has to be closed dmm and 
the !).<ressure t2~S sho-.ild be checked th:4t the !1M!smire in the hose~ is zero 

Ihsan AyP..noclu 

MEllllL. 
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A SdneZ en Ezlat!M Private Bleatrlo Knar R!!dnll!ntj en4 

Repa.!.rahope in llopl!8olo, soeaua. 
Appendix 5. 

In order to identit,r poaaible eleotrloal repdrahopa far nboantaoHng prpoeea 
ot repair ~ wrk reqa.lrecl tar ,..._ ml to Hentlty ewnhal ..U tor taah
ni.cal assistanoe to impl-owe their oapa.bllitlea1 eleatrloal repalrahopa in lopdiacio 
have been aur veiect. 

'l'vo shops have lJcen toanrl able to undal"tate the subomtractlnc eerrioe• aftor aoma 
teolndoal aaaiatanoe. Tbe rest ot the a!lops are nn suitable 4ue to lack or know- hCllf 
and raw materlala1 not being interenecl in the nbject and financial p-oblems. 

The selected two wartahops and their oapabt.litiea end ..ea. are elven balow. 

Vartmg> 1 

!!anarer= Er. Maxalmd Cmal' Awd 

Sbcm E&llCI Dabnnka Q. hr8amad.n IC•aahda iTo Saabidda J:otoarada. 

Yeor of ~stabU•hment: 1981 

hot~ - Hw: BnO\ll#l for electricnl. repair ot pmap motcra 

f.Ian Powers Sewn technicians are varldng with a numbe~ ~ 1'CJWl8 fellows mo wish to 
leem the job ¥1'\hod getting u;f' llCllD87• 

Financial Capooltp Lack at raw maierials an4 •-' essential tools such as ~lectric 
testers, ef'feota rate and quality ot the work. 

~istin~ Equie;nt: A ver-,r s~la motar tesU.nt'.; p:mol vithwt on:! aaneter and voltmeter, 
ane clamp anaeter with volt~ and resistance ran~ 1 cme simple 
wind.in& aaob.UJe. 

hsistanoo Re!JUir!d: Export m electrioal motar vindi~ with experience on sml.1 ~ 
· ~1:'3nt procechal'ea1 cne tan atatlaner.r electric arain, toot 

o:m-c.tecl fork lin()\ydrolio), dJ7inc oven, lllOtor testine panel, 
~ 113Chine1 500 V llefZW tor insulation reaistanoe measuH-

9 •nt, mltiteater (avoaeter) 

~~o:rkin"'. Capacity: 25 - 30 i:odi~ size eleatric motcrs in ane month 1dth external 
1n.boul' taroe tthen neoea!1ar.r • 

Wo:rlin-: .Areas Around 45 square antera. 

i'o;fer Sup?kt Suf'fiolent tor possible utention. 

ffOL""lcahop 2 

!..~s Mr. Dehir itoharn94 Hassan 

nhoo War.es Da1dJ' 'l'un4o B11et1:1'0a8ooanioa 

Year ot EatabliAhnrmtl PJ.nt e.tabllabe4 1n 1949 'b.1 8D Italian fellow oalle4 Xr. '1'\m&lo• 
- AftU' h1e daath1 llr. Da!dr Jlfm-4 Husan cot in cbar49 ot the 

--·· in 1978· 



bow - Rows BDOaGil tar eleot.rioal re:palr ot ~ aot .... 

Ian Powr1 Bina teclmlclana _.. varkiDg with a nmeber ot JOIUlg fell- mo wiah+.to 
learn the job wlthod getting 811;'/ llCllM.T• 

P1nanoia) C~ Omar oldla that h1a ftnanoea C'9 llQ.fflclent tar llprtlng all 
· reqaire4 r• materlala a4 essential ioola. 

Exist!Drj Esu!pent1 0. aillple vb4ing pnbtne1 me dr,riDg wen far mall aiaa ao\Clt'81 
ane •G861" tar Snaulatin,!; realatanoe •...._At, me mil.ti.tester 
{ &VCllll!tel') 

Aoaistanos Reqa!reta Expert cm electrloal mots winlUng with experienoe en m11 ahop 
~ P"ooa4ale•1 me ton datiCllllll"J' eleotrlc aratn, toot 
operated Jveollo tcrlcpoint1 dr;ring ovon1 mater testing pane11 
v1nding mchim1 500 Y •r;F tar lnsulatlaa realatanoe •8811l'&.,_ 
nta1 mltlteater ( umeter) 

1f!!id.n.j Capao!W 25 - 30 md.i'lllll abe aleobic aotcrs in aae acnth. 

Vorldn:; Areal Aroand·25 ~':!liit~i~ to move to a larger shop arOtllld~ 
square .ter in the mar h'lure. ·~· 

.•t· ,. 
Pw Supekt Sutticient tcr paaalble mention. . Ii·. 
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SYNOPSIS 

Field wo1k in FMW for the duration of extended four months 

which was confirmed by UNIDO in telex 38330 sent to Project 

Manager, were car1ied out by Medal team consists of two 

experts, in connection with the p1oject entitled 'Rehabilita

tion of Equipment and Upgrading of the Efficiency of the 

Foundry and Mechanical Workshop! 

In order to reduce the number of equipment out of operation, 

machine repair and maintenance had the priority in the 

extended period of mission. All the equipment which could 

be iepai1ed with locally available material and local 

production were repaired. The remaining machines which are 

only about 20%, need spare parts from 01iginal suppliers. 

Installation of the electric equipment were completed during 

the assembling of the equipment required for test base in 

Pump Repair Section. New Manufc.ctu1ing technologies were 

introduced such as using of roll type positioner, on tank 

p1oduction, new designs were introduced on p1oduction such 

as 40, 150, 300 m3 tan ks and LPG tupe production, p1 epa1 a-

t ion of spare parts and in plant training course on welding 

technology have been completed. 

Du1ing this extended four months, electric power cuts have 

not occured as much as it had formely. Lack of spa1e parts 

has still been the first problem to be solved for FMW. At 

the moment new engineers and technical school graduates a1e 

being employed. This will eliminate the difficulties c1eated 

by poo1 labour capacity. 

A generator could solve electric powe1 cut problems which 

are p1obably going to occur again in the future. 
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INTRODUCTION 

Unde1· UNIDO p1cject No. RP/Som/84/002, Activity Code 

RP/01/31.8 a contract for the p1ovision of services relating 

to the Rehabilitation of Equipment and Upgrading of the 

Efficiency of the Foundry and Mechanical Workshop in Moga

discio in the Democratic Republic of Somalia has been 

concluded between. 

and 

UNI DO 

United Nations Industrial 

Devolopment Organization 

Vienna, Aust1ia 

MEDAL 

Consultancy and Research 

for Metallurgical Industries Ltd. 

Istanbul, Turkey. 

Within the scope of the cont1act, field works for the 

extended fou1 months in Somalia were carried out by 

Mr.. Levent Genc;oglu, 

Mr. i:hsan Ayanoglu, 

Electrical Engineer, (Team Leader) 

General Foreman. 

f1om May 8th to September 8th 1985. 

The extention of the contract is confirmed by UNIDO and Medal 

in telexes one SM63075 date 16 Aug.85 sent to Medal by UNIDO 

and the other one 1025 date 26. 9. 85 sent to UNI DO by 

Medal. 
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The aim of the project is to provide the necessary expertise 

and day to day shop level technical assistance to the Somali 

counterparts in orde1· to put into operation the idle and 

under utilized equipment and achieve self dependence in the 

latter• s exploitation and maintenance by relevant upg1·ading 

of the local skills. 

This report has been prepared in 01der to state activities, 

accomplishments, bottlenecks, finding~. recommendations, 

concerning the extended period of the field work. 

The reports is requested by UNIDO in the conti·act on 

paragraph 2.10.a. 

Thanks are exp: ~ssed to Mr. Nihat G. Kinikoglu, project 

Manager CTA. UNIDO; Mr. Mohamed A. Dahir, General Manager; 

FMW; all c.Junterparts and the management of the Foundry and 

Mechanical Wokshop £01 their kind support anci cooperation 

on this mission. 
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1.00 ACTIVITIES OF MEDAL TEAM 

1.1.0 Rehabilitation of Equipment 

List of Repaired Equipment 

Name of Equipment 

Band Saw 

Copper Melting Furnace 

Double Disk Grinder I 

Double Disk Gcinder II 

Sand Blast 

Core Sand Mixer 

Large Cupola 

Saw Blade Welder 

2 Tons Gear Chain Pulley 

Sipe Welding Machine I 

Overhead Crane 

1.1. 1 Band Saw 

Location 

Foundry 

Foundry 

Foundry 

Foundry 

Foundry 

Foundry 

Foundry 

Pattern Shop 

Steel Structure Section 

Steel Structure Section 

Foundry & Steel Structure 
Section. 

Works carried out: Broken main switch replaced, 

mecha~ical parts lubricated, all machine cleaned 

with naphta. A saw blade is fixed. 

Working Period: 5 days. 

1.1.2 Copper Melting Fui·nace 

Gtar box disassembled and all parts cleaned. Main 

shaft straightened in ~and press. 

Working Period: One Week. 
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1.1.3 Double Disk Gri~der I 

Broken main switch replaced, catie installation is 

completely ienewed, machine cleaned with naphta. 

1.1.4 Double Disk Grinder II 

Broken main start switch replaced, main supply cable 

renewed, machine cleaned with naphta. This machine 

contains two electric motors. At the moment, only 

one is in operation and the other is damaged. 

1.1.5 Sand Blast 

A new main contactor is fixed (The original one was 

broken), machine cleaned with naphta, a main supply 

cable installed. 

- This machine was not in operation for years because 

of the damage in its electrical system. At the 

moment it is in quite good condition. 

1.1.6 Core Sand Mixer 

Starting system has been changed because the original 

contactor was not available. A three phase start 

switch installed, machine cleaned with naphta, 

damaged main supply cable rene~ed. Machine is in 

lack of one blade which is added to the spare part 

list. 

- Above four machines were in lack of electric 

supply. A main electric supply cable is installed 

underground for this purpose from the nearest 

distributi:)n box to a connection box then from 

the connection box, ~ne supply cable for each 

machine has been installed. Main supply cable 

is protected with a thermally prot~cted switch. 

Working Period for above mentioned machines:2 weeks. 
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1.1.7 Large Cupola 

During the operation, the large cupola was damaged 

due to metal leak. 

Working Period: 3 days 

1.1.8 Saw Blade Welder 

Rusted electrodes have been cleaned, necessary 

adjustments were made, whole machin~ was cleaned. 

1.1.9 2 Tons Gear Chain Pulley 

Broken mechanical parts were made in workshop ~nd 

assembl~~ in their places. All parts have been 

cleaned and lub1 icated. 

1.1.10 Sipe Welding Machine I 

aroken start switch replaced, electrode cables 

connected. 

1.1.11 Overhead Crane 

Main P~ergy supply cable installation has been 

renewed. 20 mete1 cable was installed on the wall 

inside plastic pipes, main switch cleaned. 

1.2.0 Upgrading of the Efficiency 

1.2.l New Productions 

Manufacturing of Roll Type Positioner 

The production of parts which was started earlier 

is completed and assembled. The apparatus is in use 

at. the moment. It is used on tank production to join 

the bended sheet metals to each other by turning 
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them on the rollers. Necessary instructions for 

operation of the apparatus have been given to the 

counterparts during the production of tanks. 

LPG Tupe Production 

Two LPG Tupes have been produced by using existing 

possibilities in FMW. One has been tested under 5 

atmosphere pressure. The- other one is in lack of 

valve at the moment. 

- This work was requested by FMW management. 

150 m3 and 40 m3 Tank Production 

For both tanks, necessary drawings and required 

material list for productjon are prepared and 

(App. 2 Figs. 1, 7) sheet plates have been bended, 

necessary instructions were given to the counterparts. 

Production still continues (App. 3) 

- Also technical drawings are prepared for the 

production of 300 m3 tank (App. 2 Fig. 7). 

- 20 m3 tank drawing which was prepaced before has 

been revisad. (Ap~. 2 Fig. 5). 

1.2.2 Training Course 

In plar.t training on metal working techniques and 

welding technologies is completed. 

1.2.3 Preparation of Specifications of Spare Pa1ts and 

Expandibles 

The FMW suffers from lack of spare parts for repair 

and maintenance. In orde1 to solve this problem, 

preparation of the specifications of spare parts 

was essential. Especially for electric p3rts, each 

machine has been examined one by one because the 
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existing documents hardly included the ele~tric 

parts while a great ~umber of catalogues were 

missed. (App. 1). 

Working Period: 5 weeks. 

1.3.0 Other Activities 

1.3.1 In~talling the New Electric Equipment and Making 

Necessary Wire and Cable Connections Required for 

Pump Repair Section 

Main cables were installed in a cable duck made 

underground between the nearest distribution box to 

Test Base Control Panel. Necessary wires were 

connected between Test Base Control Panel and a 

connection box where the pump motors get energy. 

Energy supply cables also installed for two electric 

motors, the overhead crane and one panel on the 

Test Base. 

1.3.2 Underground Electric Installation for Welding 

Machines 

For this purpose, main cable duck were opened and 

cleaned, floor concrete was broken in advance. 

Necessary cables have been installed underground 

inside galvan~zed pipes and plugs were fixed on 

certain areas where welding machines ai-e normally 

in operation. These plugs could also be used for 

single phase supply. 

For the welding machines which work outside Steel 

Structure Section, existing lighting supply cable 

has been used because the lighting system in 

Foundry & Steel Structure Section is completely 

damaged and not needed at the moment. 
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If it is requested to use lighting system in the 

future, same line can be used for this purpose 

with a simple connectiOG change. 

- In order to use electrical hand tools properly, 

a single phase cable has been installed on the 

wall in the Foundry. 

Electric dist1ibution boxes in FMW have been 

cleaned. 

- Damaged welding machine cables have been repaired. 

- Necessa1-y Operation instructions about the tools 

which were purchased recently, have been given to 

counterparts during daily op~rations of repair and 

production. 

- A material list required in steel Structure Section 

for the period of one year has been prepared and 

presented to FMW management. {App. 4). 

- Guillotine Shears I Could not be repaired because 

oxygen for anneal was r.ot available. 

- Necessary con~~ct has been mdde with the manufac

turer of Luna Migatrcni~ welding machine for 

operation instructions and spare part list. The 

documents received on last day of Medal's field 

work. List of spare parts for repair has been 

given to project manager. 
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2.00 FINDINGS AND ANALYSES 

As a result of investigations. below facts were discovered and 

analized: 

2.1.0 Great Number of Damaged Equipment. Lack of Spare Parts and 

Documentations. 

~specially in Steel Structure and Fo~ndry Sections. the 

number of damaged equipment was very high. This number 

has hen tried to be reduced by using FMW possibilities 

as much as possible and the percentage of equipment not 

in operation became around 20%. On the other hand. it 

should be considered that the equipment which is in ope

ration at the moment, still need spare parts for main

tenance and possible damages which might occur in the 

future. 

Necessary contacts h~d been made with the manufacturer 

of Luna Migatronic welding machine and the document 

about operation instructions and spare part list have 

been received on the last day of field work. By using 

these documents and ordering the spare parts. the 

machine can be repaired in the future. 

2.2.0 Local Purchase Possibilities. 

Difficulties in local purchase effected the working rate. 

To find any spare parts either for electrical or mecha

nica: repair is hardly possib!e in local market. 

On this extended period of time, FMW was comperatively 

much better on puichasing the ~aterials required for 

repair and maintenance. 
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2.3.0 Electric Power. 

Electric power cuts did not occur very often in this 

period but probably will be a problem to be difficult 

to face in the future. Existing electric transformer 

capacity of 160 KVA would not be enough for any future 

extension. 

2.4.0 Counterparts. 

At the moment the number of counterparts are being 

enlarged by employing 7 engineers and 30 technical 

school graduates. One engineer will be responsible for 

maintenance with 2 new technicians for electrical and 

2 new technicians for mechanical maintenance. 

Other sections will also have enough labour capacity. 

On the other hand it should be considered that the 

adaption of these engineers and technicians to work 

will take some time because o= their inexperience on 

practice. 
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During the extended four months of field work, the activities 

which details are given in the body section have been carried 

out by using local possibilities as much as possible. 

Accomplishments, bottlenecks and recommendations concerning 

this period of field work are stated below: 

3 .00 Accomplishments. 

A- Most of the damaged equipment have been repaired and day to 

day practical technical advice for m'intenance, operation 

of the machinery and production for Steel Structure Section 

have been given to the counterparts. A small number of 

machines which are not in operation at the moment could 

not be repaired because of lack of spare parts needed to 

be purchased from original suppliers. 

B- Training course on welding technology has been completed. 

C- Necessary drawings for the designs of 40, 150, 300 m3 

tanks have been prepared and the production of 40 and 

150 m3 tanks were started under the inspection of Medal 

team and necessary instructions and advices have been 

given to the counterparts. 

D- One roll .. type positioner as an auxilary apparatus for 

tank production and two LPG tupes (one lacking valve) 

have been produced. 

E- Necessary wire and cable connections and electric instal

lations required for pump repair section have been 

completed. 

F- Specifications of spare parts and expandibles required 

for repair and mai~tenance of equipment have been prepared. 

G- Necessary day to day advice was given to the counterparts 

on operation procedures of newly acquired repair and 

maintenance tools. 
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4.00 Bottlenecks. 

A- Most of the equipment need spare parts for repair and 

maintenance. 

B- Local purchase poesibilities are very poor, they effected 

the working rate. 

C- Electric power cuts may create some problems any time. 

5.00 Recommendations. 

A- New engineers and technicians need practical training 

before any responsibility is given to them. 

B- In order to solve electric power cut problems, a generator 

set should be installed for FMW. If it is not available, 

at least a 20 KVA generator has to be considered for 

large cupola furnace in order to eliminate problems 

caused by p9wer cuts during the melting process. 

On the other hand, 160 KVA rated power of existing transfor

mer will not be sufficient for any future extension. 

C- A sound storage system has to be established to FMW 

especially after the purchasing of the spare parts. 
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Figure No 6: Drawing of 150 3 Horizontal Tank m 

Figure No 7: Drawing of 150 and 300 m 3 Vertical Tank 

Figure No 8: Drawing of Rotary Overhead Crane 

3~ Manufacturing Instructions of 40 m3 Tank and Material List 

of 150 and 40 3 Tanks m 

4- List of Material Required in steel structure section for 

one year. 



.. --· ._.,,, 

MlllinP' fl!acMM. 

!TVO'!IJ"lcl'\ 

Zagrep Yu~lavia ~= tJG - 1 

P~t ?lo. Pa.l't Nam'!! 

1 Contractor 

3 

4 

5 

6 Limit Switch Iskra, JCra.'lj 

Yue;oslaviB. 

'!-!o: 04475515 

S paci f; cations 

'l'yrP. : J( 1/ 8 

Tt .. 16.4.,Un c 50CN 

~&11-4 KW 

1'm, 1 'NC cont~ct 

Cnfl: 'nC1l 

Type: RB 2/1 

0.5 - 1A 

~= l>Z24 - 2/~9 
U" ?4'1, T • 1 - 2A 

TYrP.: F"l '1 - 4 AO 3 
Prinll?r: 3AoV 1.16 A 1 50HZ 

SecCMder: 110 - 18 - 31V 1 

1&~/6..4 0.4 J(VA 

Types Mjh 6 
22(1/ - 10\ 

380V - 6A 

(Continued on next paee) 

l!o. Off" 

10 

'1 

2 

1 

1 



... 
• 

Part 1fo. S~cific:dions 

7 '1hree phue 'Raie !CRnca:r ) ph. 6fnf I 404 1 

on - off' evi tch Tu~sl'tv:ia 26 - '10 

8 "R)~e Holder Sh!:!f"t dia. : 17-.,. 

9 Vee belt 100 x 18llr'I 2 

10 Vee 'b!?lt 1320 r 13nm 4 
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RADIJL lftILJ.JJlG JUCHIHE 

LJVNICA Z&LmA J ~l nntl?>A Yugoslavia 

'Pyre: RB-dO Ji'P.ctor;r l'lo: ?911461 10 - 4<>.mt 

Pert Jln. Part JlRme Snecificdion.-; wo. orr 

1 Diode Kcnule Iskra, Tueoslavia B48t 3C1 2 

Relay 22C'N. 50 Hz 1 

3 RO 1 3 WC ContRCt 

3 Start Stop 

push bitton 6 A, 500'I 2 

4 Contactor Rade ¥.' O'lear 'l':Y!>e: CJf 10 

3Ba/ I 4• 7 JCV J 
!C3 Jths • 23-

Coil : 22rN 

5 Thermic Rel::s,y Iskra, Tue;oi;hvi~ Type: WB 2/1 1 

2 -4! 

6 fht-rmic Relay Tskra, Tu'"'81P..via 'JTile: RB 2/ 1 1 

4 - a. .. 

7 'l'hP.rmin Re lq I slcra1 Tu eon lavia Type: RB 2/ 1 

0.5 - 1A 1 

8 Puse p:1tron 2, 6, 10, 16, ~5A 9 each 
(5001) 

9 fuse bead 25', 500V 15 

10 . Pue C'111tact Insert 2, 6, 10, 16, 25"' 3 each 
(500'1) 



Part !fo. 

1 

3 

4 

5 

Ii 

7 

8 

9 

10 

11 

12 

OOIJ llYl'l'-'B SHE!RS J 

AR Goteneds ~ 1 VERr.>'l'l.D ~ - S'.1~:S!J~ 

Lubrication: SbP.Jl valvata oil J460 or similar 

Part Nal'!I'! Xanuf'acturer Sneci f'ications Nn. orr 

Foot Opi!!ratP.d Cutler - ~Mr.!l'!r f..OOV 15! 1 
atritch S~~'ra !JI -~ - +~iOC 

HP.Jsine- be-re No: 1025 !H41C 

r,ontalrtbl ock Cutler - Hem"!8r 103'6 H39 2 

Y. onttf'orarf"l Rder " 69 - n3o 2 

J,nckablP. err.rgeney TelerrP.ceni que z:g2 R!91 ~2M 2 
Rtt'p mdtch 51 J8CJV 

U M:i t tnri teh SiP.m"!ns ~3 100 - J1i! 3 
( rn 1J typP.) 1<1' 5CY.1I 

500V l.e~vy d•rty' S?Jlll"" nn] .. rfty 

!"?dfoatf on J~"-"!lp Reff 

'!'fme 

'l'rans:f'orr.r 

PrintPd Circuit Alin~P.JI El~Bm!'O"eter 
A"R 

Contactttr 

'1'he7'mic J'f! l q 

Diode Xodult> 

1. 60 50?, 250'1, 

(;J 714,; 

24r:ri/?.4V 
50 Ht o.::>5 JCV! 

'l'yrie 810205 
Ser: 11210 

3'l'B44 

3JJ.l42 00 - 7AYC 
16 • 25 I. 
au~. cont. : 6A. 

8107 AC 
DPC 25 • 20 

2"f ~ 

5 

1 

2 

2 

2 

2 
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Manuf;-cturer S"lecification.c; No orr 

13 'l'hrre ph .. ~e ~raus &: !f:>i'!!"O>r ~: Y.l5 2 
OI'! - off ~ t~h r;o:.>9 10 

14 Sin~]P. !>h~sf" Y.raus ,,. }lF:imer ~: c 10 2 
nn - of'f switch ! ?00 

1:>J. 60CN !C 

15 Si.n~le p!a:tae Y.raus l:. !? aimer C10 1.176 2 
O"'I - n!T !'!t-:i tch 

'~ Sin~J,. pb!!se Kr~_us a: N?i'!l"'r r.10 A?.2? 
on - nff sri tch 
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Part N a'l!'? 

1 tnwPr ~) aCP. AB Goten~d.ci 00 - 6 - 21 1 

Spt'"ing '·" Got"!neds OL.I. - 5 - 7 

3 Lower "Sle.~P. AlJ 'JotP.nP.dR 00-6-1 1 

~'!rintr A.'11 r,otP.n!'!tl~ 3 - 1A23 - 3 

5 Se~Hng f-Aco DPSK £;59010 1 

6 ~e~lin! AP. r.otened!' 74.5 x 3 ' 
7 SeBlfog AlJ <ll'VoJ?P.d!'f 44.6 ~ 2-4 1 

A VR1VP. ROSS D2?.7' }. • 4011 1 

Q v ~lt AB Goten'!d~ B - 55 3 

10 '3P.alin~ A,, OC1tP.n11?ds 49.5 x 3 1 

11 SP.ali1'e' Art not~ned~ 104.5 x 3 1 

1?. Se~ling Rin~ a~en Dl'S~. 659010 1 

13 Sealing Oaco 114.5 x 3 1 

" 14 u,. i.,lPt OrtHn£hi:tus 0 - oA6 - 006 -01 - 00~ i 1 
.M.P.pte:r 

15 Pn1twnat!. e Ortlinf!hau"J 0 - 400- 129- 40- 030 hal 
Clutch p 45 ff7 1 

16 :Bal 1 Bearing SD' 6310 3 

17 Ball Bearint; 7311 B 

(Continm4 en nen ~) 
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Pari Wo. Part Wa"lf! Manuf"acturer Snecification.OJ llo. Of'f 

18 CP.p Specma UC - JIB - 1163 - 40 1 

19 Oil tupe AB GatenP.ds 3 - 1956 1 

20 Bushing AB Goteneds 1 - 1~60- 11 J- 95 x 120 1 

21 :Bushi'l'lg !'..B 'fot•n°.t!'f ;. ~"'" I 5CF7 x 45 .TM-1 2 

22 Bushing AB t;oteneds 3 - 1819 - 2 2 

23 Lubricating Shell Shell Volvata Oil 20 Litre 
Oil .T 4r,o or Similar 

-



P~ Jfo. Part Na~ 

1 '.!nnt:?ctor 

Contactor 

3 'l'he:rnfo Rel =\V' 

4 'l'hP.l"'lllie Re lRy 

5 v Felt 

6 Pu!'le Unk 

1 Cor.t~ctor 

V ~elt 

-8-

Onillotine Shears II 
• 

~achi~ MJl!C'O &!ld Steel Ji'oundry 

.Jels?n{!l"'arl 

:Ba"! ja L'!lka Y11~lavia 

Mmr.d"actur~r 

Rade X:mr.'!l" Cll 16 I 38<JI - 7e'5 W, 
AC3 Jth2 ... 30 A 

R adP. TC:mc;u- Clf10 380V - .4. 7 FY. 
AC3 Jthz s 23 A 

Iskra RB ?/1 1-21 

Jskra RB ?/1 12 - ~4 A 

Iskra ~. ~ 2050 17 x 11 Y. 1700 

J"kra 63, A 

Sp-:ci fic:?tiO!'Jirt 

Jskra K16, 380V - 7e5 KY. 

Jskre 1ROO Y. 13 m:n. 

J'ltofile Shear11 

~ CESOJ A tml'VERSAL! 'J'i pOf CEfJ - 13 Italy 

1 Complete'; blade Ht 

llo. ()f'f 

2 

2 

1 

1 

3 

6 

Jfo. orr 

1 

4 

1 



Type: J .nA ?75 

NorsVP.1t'iS AB Savelundsgeten 15C1 44100 !linr,sP.s - Swet-den 

r.CY.:!plete Catelof!llP. in En~li~h 

Part 'lo. llo. Of'f' 

1 Di me !.s~Pl!lbly R:?d"it!"l 1 
?5 73 T)B 

25()'? ~ .-
S!T._'_llC ?51 
l>arl. No: ?1 5!"!?3!}1 

2 Rectif'ier DiodP. ~;emens R 12'-0 S?O 180 
(~in"']P' 

(•!ire CO!l!'ler.tPd ~idP . - . 
i~ P-?'lcide) 

3 ~Pct:i f":ier '!>iatte !i;jPPJ1!'1 E 11?CR?O 1Ao 
{~in~le) 

( t~rP r.nrr•P.c+.ed !dd~ 
i!' oatho'IP.) 

4 3 Ph:ti?e en- of'f' An\ 50C'' 
switch 

5 r.ontrol J.~.mp J-10. 'I' • 120°C ?O 
Pl\ri Wo: 4W??.5 

6 ~~tOT' StPT't:intr PP.rt 110: .41876~ 
Condenl'Jer 

7 CabJP. Socket 'Part No: 1!0~614 10 

8 C"JM"P.nt !ii jm~t:t ne Part Wo: ?105~ 14'>? 5 
H~!1dle 

9 ~jAdP.r ror SkP.l~ Part No: S17 - 401 5 

10 ltf!~l'!J" Sp:fndel Part Jfo: 37 - 202 5 

11 .. :,eglw Chunt Part lor 36 - 2n6 ' 12 !J7dd '."O'!" J.flc-r:l.H;:i.rbf7e-G'l Part No: 364?4 (.. 



• 

Part ~n. 

1 

3 

4 

5 

6 

7 

8 

9 

- 10-

WtfA MJG~.imooc W!!LDllfG X.~CHJW!':. 

Norsvem=t!'i !iB P.O. BC'X 450, Savelund!=!gden 15 E 

Y.~ehi"~ 'l'ypl?: 210 

~~chine No: 81410135 

* Cnm!'lP.t,.. catalo~~ for wi.rin~ diaer:?m in.c:tructir.n:; for op-Jrtt

tion and m:'tinten:o..n~e in !'n'!lfrh i!!cJ1•d'.i!'li- snare !\;:rt~ J:i~t. 

!>iode Jfodule 

~ ph. SPlf"CtOl" 
Switr.h 

3 ph. On - Of"f 
Switr.h 

Co!ldenl"er 

\~etr~ r. 11ort,.:i 
'!'>e??"!'l~rk 

~elano~d Valw Sirai RIC'J!l'!!LLO 

Protector 

we ldine ~i,.• 

~""P.Ci fir.:Jti nn~ No. Off 

l>ioden Sr.ule 

l.u~~. C~7117 -~5312 - A.545 OF' 

'l'yp<!: SSi ?4 J: 11/12 -1>B 

1?5/165 - 200 

X2910, 1 - 12 StP.p 

At::1 - 16'. 1 (Q.'/1 

11;/~ - 550V 

~3?231 

).J!f. ?50 5 

~80 - :?20 - 0'! 

r.r: 13093 

1/;16al3? 

CH16 

3~ - 7.5 JC1'! 

1 ?:o. me r,O!l·h1ct 

t-2060IL?9 - 810 
LY 29- 2'- POO' 

1 

1 

3 

1 

1 

1 

5 con 



• 

- 11 -

CM'J'Ol. Cori!'lke Strojne To'""...rne i11 li v;irne 

1 Fu!'le P::ttrO!'l /;}~' 1~ 30 each 

./ 

2 3 ph. On - Off"· Rad~ IC'anc~:r 3 X ~Ao:,r ! 32 ~ 

e Stri.teh 'J'n>e: ?.(1;3 (GS&l~ 2 

3 CO!' tact or Iskra 3&11, 32 ~ 2 

t').~ I 'jOOV 

;> w e ont : ~ 

~: Y.63 (Vlf5) 

4 .,.,,.,,.,.i c c.:.. J!tlcrl'I 500V 24 - 45t. 2 

1 No. JllC Contact~ 

aux cont: 4! 

'l'ypP: !-?JJ.1 

5 Conta~tnr Iskra 3AoV, 41N ?. 

161, 5001 

1 No. 1~~ Cont~ct~ 

CoiJ: ??<JV 

"'~: Y. 1/8 

6 Pm1h Button 6A 3Amr 
~~= 1>1~2. ooq 10 

7 Limit Switi::h JskrA Y.r"\nj 1M' e- 1 6 

500V 10A 

(Rtick Type) 

\ 



Part !lo. 

1 

3 

4 

5 

6 

1 
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Gostol 

Gnr:h:ke Stro~ T<'vaJ"'ftP. in T.iv:u-nP. nmr'l Gorica Tueoslavia. 

J.!annf~cturer 

Cnnt~r.tnr 

3 rh. On- Off R 'ide r enctt'r 
S"--itch ?.~f""Pp Tu~lavia 

!>ioiP. 

li'\J!'!P. ! ink 

c- ·r· t· ... ·t,eCl lC,..,. 10r"S 

31JOV, 4 Y.'~ 

~= T. 1/8 

38<71, 7.5 ~: 
'J',ypP. : '-" ')I A 

? - 4 .! 

"YJ>eS RB21 

1!fo. 1?!C Cont~ch· 

16 ! 

Br 3o6 

1tr., 4~ 

~"l!'l:')PtP. ~~miP.l f,_ To"~int!'!n'.";.nce 1 S:>:?.~ ~"!.rt~ !?Jr.lwHng "!:iri"?e' 

llin~eM • 

~cmte.ctor 

Conhctor 

r.N 1 DB 
?.91 634/P. 
A~3 
Ith • ~5.A. 
380 V~c. 11 " 

Ctl1 BB 313 693/n 
3&11 3 JCW 

No. Off 

2 

1 

3 

6 

18 P.""Ch 

10 
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~ C:icek 

li'~bri':~ '.!'ermotPh"!ickih Ured~j:t J fl!ont!lza 00 UR ,.. Jnved O~m~ 

V.achine 'l'y:re: Sn - ?00 

hrt l!o. No. ON' 

1 Contactor T~kra K 1/R 380V 3 ,, "" 
?. Ctmt~ctor T~~a K 'l/f!o 380V ' 7.5 JOf 

• 
3 Cont3ctor Ii:rkra T- 1~ 41/2?0:i 1 ().\ ' 5"0'1 2 

(SK 5 - 6) 

4 Mr1?tP.lfo Islcra 0.5 - 1!. 
Rehy 

'J'ype RB 2/ 1 

3 

5 ~i~t~Hr !slcr::! :? - 4}. 
Reley 

~ Ril 2/1 

6 'l'emyieratu~e ,.,,,., Jfic:I- ~1 DIN (-?OJ 1. 
Jr,~foPtnr 0 

~C!:!le 2,, - 1200 ~ 

1 

1?00°C 4st.09 JW 

'Rroj: !'I' 

7 t'tnm'lt. H"'1P.)'WP. ll R 4'97H 101 1 

2:?011 50 P.1 

(10 '; 3A. 

8 T.:fm:ft ! !'"kr~ Vr"!n: 'JY:"': !·~ oh. f./ 63 
S1dtrh 

(with fltick) 

Broj: SL 2 

9 J.i 'Tlit J!!k?"B JCranj '1'ype: IC'J' 9 - 1 
Sritch 

5oov - 10.'i. 
5 

(Cmtinued on Wext l'aee) 



• 
.. •4 .. 

-Pnrt Wo. Pa:rt lfBP- X2nufRr.turer SneciN.cati onOJ lfo. Of't'" 

10 'l'e•rature ,Tumo () 
0 - 300 c 1. ... 300rmi 

P.P @'.J ht tn" ~: S'J'P. - 0 

:91-o j: R'1'2 

11 PyromP.ter J.'l'M tet: br L .. 5<Ylrrwl 1 

4?. ::>1. ,,~, 

!1:iCr - !!i' Rroj: ~ 

12 Burr s~-ntr.h 'I>. "t"!'!eP.,. 25J. ~mv ?G?5 - 10-?/';J 'i 

13 :811rr s~..; tr.h 'R. ~~r.;'r 16!.' sonv: ~1~15-3/2 

14 '.Bil'!ehl :i c J~kr~. 1 - ~ 'l'y!'P.: ~1' - 2/1 ?. 

'ReJ~y 

15 S:ri?'lrlle 'Rroj: «;tT 1 

Limit - J.ock 

'" P.J~e Patron Jronta~ 10/ •• 5nov '!)11 - 10 1A 

17 Pnsf' Pll t. r tr1 Y~taH fA 1 5<Y.>V D11 - f, :?'1 

1A Oouefne 2 
Res) l'ftP.nce 



1 

2 

3 

4 

5 

1 
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1f. Hu'lsfoker _tr. , 
CP.- 5054 Kirchleerau Swit~erland 

Modell: S'!' 700 Fabr. 1lr: 118' 37'1 

Contactor Sproc~rt Schuh 

Electr~~gnet Jl2nf"e~R 

Valve 3/&' 
:Best Nr: 778 

Bu~h ~utton B_~CO 

Srecific~t:i ons 

'J'.rpe: C!.1 - 10 

le .. L>~ 500V 
Size: O+ 

'1'y'pr-: EVB 'D10 

~~r)lf 50 P.z 5V Ce90 

Fer 164 lt: 10 

J,Bc;: 142'. nn 10 

~= ~.C01 

Ro. Off 

2 

1 

4 

Schutz s~~or~e"rt C:ch•1h 'Rest. Nr: 779 ('J'-.r'!".'P: '!'i' 1 - 10\ 2 . 

St '?J"t-et op 

~ritch 

~ACO 

0 - 10 !.tu 

(0.55 - 0.9! .. ) 

'J'nw>: r.c 10 

Bei::t Nr: 776 

O~TOl: 'forir.l':e Strojn" 'J'ovarne in L:lva.rn~ !!ova Garica 

Pert NRf'lf" 

Conhl'rtO"' 

'J'hermic 
Rell!IY' 

Yue-cmlaviP. 

SMcit:lc"!U onfJ 

4 nr 38oV 
'1'-Jpf! : J(' 1 I a 

R! 2/1 4 - 8 .l 

(Continued on Werl Pllge) 

1 

1 

!Cfo. C\fr 

2 

2 



Part lfo. 

3 

4 

5 

1 

2 

3 

e 
'1 

5 

Pert No. 

1 

2 

3 
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Pert Neme Jl!anurac'tlll'er Sg:cirte~t:I nn!'r 

Pu!:h 'ftuttnn Ii.~ 3ftfl ~: 6782.00.." 

v ~lt Sen 17 x 11.,. 1750 

Jlti~P J.inJr: ?()\. 

Crindjng llhP-el S~1!.'!'r 450 1. 5? ~ 150 

Ve A5 ~/SP.r. 

c 16 JP(; '.R 

GO'JIJ'tlL 

Gorbf.e ~trnjne '1'mr.s..rrie i!! f.i,r,..rne r.nva l!nrie'l Tu:o-;lavia. 

~~cific~·t; ons 

GrP3St" f'or !~ 1 - 3 
Be""rl"!f'B 

~4'\ntl'!eto.,. J!"":rA 4 JN Y. 1/A {VY- ?} 

Bi ..,,,tal ie 5 - 1Q\. 
~efay 

V ~P]t !.sctr~ 17 ~ 11 ~ 1100 

!lJad'! 576-01-or; 

B.~.'P.l S .'.ff ~ !.S- Aoo) 

P!\ri Jf ::vne f.~RftUf P.ci:uT'P.J" Sn-cificr.tions 

!all Bearing ~207 

Ball Bearing 6208 

Ball :!'earing 6210 

(Contin,:ta" on ?Jr.:"'t J'aC"') 

!lo. ON' 

1R 

6 P.P..Ch 

?f(\. or· 

20 Xe 

1 

, 
5 

Jfo. ot 

2 

1 

1 



e 

Pa""°l !fo. 

Peri Jro. 

1 

Pert ?fo. 

1 

3 
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Pa'rt lfame Jfa."1Uf~cturer ~cifi.c:itions Jro. ON' 

y 'B@lt 13 x 8 x 1750 

DOODY~ '!>tsr t;RJlf!EI • 

J.!anuf"=!r.'twer: OJ'PJJ,J.~r.?: !'L.~It3JE SJtBr 

170, Rue Sadi - Carnot - 93 - 'fto~olet Fra."lce 

!ll!achine T;ypP.: 454 P. .. 

Sou:: le l'fo: 9630 6? ~ 554, 'D maYi: 302 , D P.tini: 200. 

Vit r.P:ri: 20'10 ,,,,, 

Pa'I'"'\ lf Rl!le WamJf'aetarer Specif'ic=ttim:!'; Bo. Of'f' 

Crindin~ <;tonP. 6 

nmTOL: GorhkP. Strojne ToV'\me in 1.i1'2rne 1'0V'!! Garica T'.l~lavia 

p~ If arr. Y.am1f'~c~er 

Cont actor 

~necific:dion!4 Jlo. orr 

'J'.rpe: JC25 25'- 500'1 Coi J: ~~ 3 

I.UY. Cnnt: 6!. 31kW, 2 wn I ?"!C 

~ont'.ct~ 

6 - 12.'. 

~: ~~21 '1V!. 2rov' 5') JJ~ 

r.ont.,r.t!' 230V 5\ 
1 ?: o 1 1 ~!C cnnt?.ct t.t 

1 

1 

Wech~nical Part~ 

4 Wire Mt for centri'f'uf:P.l 'blO'~r 

5 ·v l'ftlt ~= .lS9 4 
13 X 1502 J.1 1535 LP 



.. 

ESSLDIG'::R Parben 

D 7301 Deidsau - Ess lingen 

Ce~ 

- 18 -

1. Patt.em p!>..l nt (red) 50 1i tres. 

2. Pattel"ft F-int (bl:u:lr) 5 litres. 

3. Disolvent (thin."ler) 50 litres. 

4. Pstttem fillets 15 ~~-

5. Varnish Plops (sof''t hair} d:Jam. 61 101 151 i»O !!'!Ill. 3 res e'!!ch. 

7306 Denkendorl' Postf'. 1109 

German,y 

1. Vee- belt f'or Killin~ .-chine Ji' Z 1 6 !'C"'. 

2. Disc cvtten fl 301 351 4'l, ~5, !'() r.L":'I 2 :te~ P?.r.h. 

~ ~~ ... c r.ut-t.ers fl (,(), 70, 100 r.!"t 1 ~· e11r.h. 

4. Disc cdters HRS r.10, 12 Diii 2 re~ each. 
0 5. Cut1er_si~l~ 5 conical 

r.3, 5, 8, 101 15 11111 1 pc. each ,, 
6. Cu'\ter ~·ple,- 5 conical 

fl 6, 101 15 _.. ? pcs. eaeh. 

'I.JC.•. VerkB'tad!'I 

Wahlstram & Co. 

VP.J"nM!O 

Sweden 

1. Vee- ~ 1t tetr lathe type 'M - 10 

tJoom 110tor to varistor 3 'PC•· 
Prom variator to 9Jpindle 2 :res. 

2. Vee- belt ttrr band aaw diam. 400 1 pc. 



• 
It • 

Voll.lier Verke 

l'eschinenf"abrilr Cmbh 

7950 Biberach / Rhrc 

Post rach 8'° 

1. w~r.hine l!a~~ s~w f"i)P.s 12 ~~

Ordel' lfo. 2:?6 ).100 - 16 

1fond far t~ P:!tt,.rn S~on 

5 ,.3 Pine w~ (Nne grenP.c!) 

thickne~s 50 Ir.!. 

wi~th 200 ""'· 

'Po })Ill! used in v.o~hops ?.S we l 1 119 offiCP.1". 

~~~bin~ti<'n Y.oodworkine ~~c~~~ jointer and thict.:n~s~er. 

Ccp~~ity in wid'fh AOO - 600 !'Im. 

•~e. 

'1'h~ °""' in thf' Pattern "hop i ~ in pocr !'tRt~ P.ncl tbP. 

C!!p~rHy ill O!t ly 300 11r.1 • 



·e 

LORA JB 

44101 Alingaas 1 

Sweden 

·-'lo-

1. Shrink age ruler in m. (wood) 

o.5a1 0.7~ 1~ 1.~ 2 pcs each. 

1 m 0.7~ 1~ 1.~ 1 pc. each. 

2. Paring ~ees ~ 

6 X fl 6, 12 X (11~ 1 2~ X 40 2 re~ eac~. 

3. Cm-ved eouees 
151 ?Sr.mt in width 

4. Wood turnin!t chi!'tf!ls 

6, 12. ?5 1111 

5. Wood turnin~ gou~s 

10 I 2() 1111!1 

6. Corru!?te~ Rtt?el fn.qteW-!:r~ 

20 !Ir.I 

3 pes ench. 

2 pcs each. 

1000 !"CS• 

7. l>rillbit~ for ~tal (nrdin~r.r) 

di 2111. 2 .3 -1 5 nn 10 pes each. 

8. 'J'ry11t'!U8N!1' 

1~ l!I~. 

250 lll"l. 

4 re!'!. 

? :re". 

9. !'ivi•for (e~H!>'"r) #ldju!'lt~bl~ •""ttine 

175 l!I'!' -1 re"' 

175 "!OP. 

11. Cr<nD p-n hanmer A.1'5 

12. !and sew bla"~ fttr wood 

Width 12 lr.!'11 1 thickne•• o.6 nm 

teeth per inch 4 
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1 

2 

3 

Part lfn. 

1 

2 

- '21-

PA.~N !mOP. (Eleatri~al Parts) 

SCllC Li~vincilile 

Part 1'2'1f.! lfanufacturer 

3 p)!a.~e ~art- Cm:rlP.s~o 

~to!' switch unit. J. Sch'!111:? 

3 rhese start- ~el!!"lB 

stop switch 

C:Ot~t -stop 'BrP!'!as 

~1ritch 

EJCA VP.rk,-tads Ab 
~l!hlstram & Co. 

C'cmt~ctor 

'l'hermic 
J'ftlq 

r.amtfi?cturer 

, 
?>2nfens 1 J>enmvk 

Dantews, DenmtJrk 

St1eeiNcat:ions 

3 74 
r. 6~ 

' 1~~ 
1Q,. ';5<JI 
J&.)1!. ;i: .. 3 r" 
?:'o:l"."'1;: 1~~ 

!.1~ 1R., 5~ 

3Bov, 6.3 r.~ 
Model la: 1li."~ 

"'-: r.10 . ",,,, I 
Mu. 10A , f.«NAC 
f..ur. Cmt: f>'./6'Y'r11-.r. 
1 Nr., 1 ~o contRct~ 
3&:11 4 ~1· 
Coil "-OV t 50 H~ 

'l'ypit : ., 16 
5001.\C 2A 
1.2 - ,.,!. 

(Continued on Wert Pap) 

1 

1 

1 

~o. Of': 

1 

1 



• 

Part Wo. 

3 

4 

Part Wo. 

1 

Part 1' &Ille 

Start-stop 

button 

'J'h.T"ee :rAAse 
~t~ ... t~t"!' 

!twit eh 

-22-

Xanutac'hrer · 

Xraus a: Neioe::-

~. Germm;r 

~ No: ryrcr_! 74 G1 

Serhl !!o: 146, 830 

Specifi cati ens 

B9 20.'. ?.5nrn 2 

1..,176 

10! 380'1 

C10 J.?O? 

1~ I 415\1 3 °Ph'?~~ 5{) P.2 

Comp JP.ti! 

Pul:'m~tic 

~ ContJonl ler 

~e,..iel No: "'I!! 1? 100. 1no 
O. 75 r.-1 50 Hi 

~A/JV I ~A/'!1 

Sr r.~!!'f:P.u,..o 1 PoniPri~ ~~d 04'fi~i~P./Lim;di di 

SoliE'rr. (!"odsinf!) Jtst ly 

. 
'fy,e ot• ?l.eehine: 800 ST 

1 !taJO- DP.lt~ Stt?J'tfo~ Sw:!tch ?!r~ ?0.11..-500'1 

11\0N' -
4 

2 

1 



Pari !?o. 

1 

2 

3 . 

4 

5 

6 

7 

CJRCULAR SAY 

Yadkin ~rsgeen Service &"Id 'J'ools Bursgreen (!'urhv.!) J-td. 

Pf-nee Hou!14es 1 Co. DurhAJB. 

Sales 

P.e-tkin Ltd. 

Leicester, Engl~"ld. 

~achill"! Wn: 10AGS 791207 

S].:.'l"indle ht'ID~in~ 

1'10 x 25 J,mrr 
hera~ ht:. · b.,lt 

ff:Jrin~ rd1'e 
:pivot 'l-raclret 

r.B - 120 Lon~ socket head cap screw 

Starter SY.itch 

Penner 1/P.e Ro~" 

8" T>:J!llJc Saw 

2?30 

?fo. °" 
1 

3 

1 

2 

1 

5 

3 



• . . 

Via s. Francesco 

D'!SSISI, 33 Italy 

Part Jlo. 

1 Cnnt~eto.,. 

2 r.<'nhr.tor 

3 'l'h'!rr.!i c rP ley 

" l.:t!"II' 

1 

3 

4 

-:>4-

I2'wri 1>Pn1r:. Co. 
(lg!,Y..,! .T f..'P!Jf 

3At'11 ~" Co;J: 220V 
1~o, 'IN'J. ~Cl!?t. 

)PC'f.1. 25~ 
Cnn: 2?0V 

10 - 18!, 

P.V.?8' 50-60?.7 
3'11 

Smcificati on" 

3- 'l'!. :>n 1"-'l.!. 
lthl ~ 2<l~ NeM~ S~~n ".l(l 

Jp • !.CA 1''1'.' C:tnt11r.t 
~. Tth£ • 1~ 
3&.'1V ~ !.C3 Coil: :>4v 

3'!1. 40 00 - OJ.P 
o,.6- 11. /.ux. Cont: 6.~ 

o,6 - 1t. 

3'J'A21 10- 0 A 
?\e~ She: O 
380V 7.5 Y.W ~O Contectn 

)'J1 '11 0 T (It 

11 - 16A 
Aux. Cont. 6A 

(Continued on Jeri Pap) 

No. Ott 

1 

1 

1 

5 

2 

2 
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... 25 -

Pa.rt No. Pari We.me S'!"lecifications Wo. ON' 

5 .~t'!r 0 - 371 5.' Scele 
SC 6 

1 

HE~ 

?use Si"!nr.ns Ori £ind !J:i ~ed 61:. 1 500'1 
T-rag ~o: ~A 234 1R 

7 Ji'use Si Pll!P.rl!'; 251. 5mv ?lo: ,;..:;..-~ 28'1 18 

ST'Pci fi c~ti ms 

1 1 

2 1 

3 'l'hermic ~8'11 10 - 1~ A 1 

4 'J'hennic 2 

1 

0 - 240 Secnnd 1 



.. 

u.s.s.R 

Srecifieetiomt 

1 1liOV1.. 380/110. ?4V 1 

2 r.ontaator 16.•. 110V t;oi 1 , 
3 'l'hermic 0.10- 0.3~A 1 

4 ContactoY" 4'>!. ron 110"! 1 

'!'hermic r; .. 1 

6 'J'herr.i.'tlly prntectPd 3 phase Dlfitch 6.\ 38t'JI 50 P.z 1 

7 1 

8 0- 2~0 SecnndR TimP. Rel~y 1 

9 380V 4-' !.bit SritcJt '"'-ith stir.Jc) 

10 ~Be''! 6.~ ?20"1 4A. lir.dt Strlteh ( mth rol ier) ? 

11 1 

?>~J.l.YN'G '!'fY'J, 09P1!'11!f0 ~,,C~ 

TW',,,,' f ''II~ 

PRM tfc-,. P:t.rt NR,.,,. !t''l nur~.e'tln'"P.J" ST":'e1 fir.,ti cYJ!t ?fo. Off 

1 Cnnt'lCtor 'l'P!C'-i~. ~ .. 10.R. 60011 AC 2 
3Aov 11.5 P. 

2 'J'hermic rf•lRY Iekra RB ?/1 ?-t1A 2 

3 'l'hermic rcit l "Y Isla-a RB 2/1 0.25- 0.5!. 2 

4 'l'hemic rel"Y Iskra R' 2/1 0.5 - 1J. 2 

5 Puse Patron 10 &. . 9 eacJ I 

6 'l'J' aMtOl"frtn" 250'/A 380/220/110/24/61 ff 
50 I~ . . 

. . ·. . ... , ..... 
• I fl 

. · . 



• • • 

'fIP 1'.J.SlllJi!: ., - ~ 

Ji'13i!CICI:!fJOJ: 5331 - 14 

~w. ukp: 740 

O<P!JN#. PP.OIZVCJYIUE: 19?5 

A~T mro: A 1.06.04- 10 

- 21-

Pobeda 

Industrija lfa.c;in"l - lfovi Sl.'D Ju~lavija 

Docunr-nt ab('IUt ~inten,.r.ce P-nd Cl)Pration instructinnR 1 incJudi..~~ sp=:t-re ~~rt list M'ld 

e)P.ctric t'iri"~ dia§r=t111. 

Part Nn. 

1 Conti!ctor IRkra rranj. 

2 Conta.r.tor Iskra ICranj. 

3 'l'hernd c re 1 ay Iskra 

4 'J'hermic re lP.y Js":ra 

5 'l'bf!rr.d r. rP }:\~ Is~a 

6 Stan Stnp CeM Jtaly 
Switch 

7 Pn!'Jh btttt"!? ~~!'!'? Ttaly 

8 yt..i-.::h b!1tt"'1 ':~rr. ltP. ly , 

0 '!)! oclP. r n~11 l P. !!"la-I! , 

10 R~l-.y 

11 t:<'meneer J!':JaoP. 

12 Ol•BS tube ru.~e 

13 Puse PP.tJocm 

Sneci ~ic .. tions 

VKOO I 64 

RB 2/1 2 - 41-

RB 't'/1 0.25 - 0.5! 

RB 2/ 1 1-:?J. 

Type: 1~1 

:?4V 5M~ JrO, ~c Cl"!tacts 

10f? I, 63V - Y.ctT - 1011 

1.51. and 6.3~ ~50V 

1lo. on 

1 

3 

1 

1 

2 

2 

1?. eer 

8 er.t 



.. • 
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Zeu111 di Bonti~lio cl C. 

Vie Piqve 2 ~Asta~o Pri~~ (~ilP.no) 

1-!ubr:fc:itin~ Oil. 'l'ef;t~ J..'f'r.1/30-V .P..van~P.~nti 1.m/(,~5 

:.d':!rP.~!':: ~C\L ~:itf"fi."l~rh f'J.!J llfflllf!:i'JG~wrT - ~U.Nn: ?Oef 

Zeu!; c!i Bont"if!lfo .\ C. 

Via Pieve 2 CP.stann Primo (Milano) 

Part Wo. S"'lecif"ie~timit! 

1 'l':'an~rormer l!G F.lPttr~:--c~?.nir..a ff. O'ltmh~!'le 
75VA.50/6'1!-fr. · 1 
?2'l, 270, 3AOV/24, 2R, 3'lV 

ContactO!' JmC SIJ. 12 - I it 151 
Jthl • 20!. ? 
Coil: ?4V1 501fa 

3 'Pu~a '1, ~5.'. 5(Y)V fu~e 1 

4 '!>1.oie Module ?8V. no riorP. dt?tii ~ 
(4 diode) 



• 

Part Wo. 

1 

3 
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EL.-:cmrc Alm!ALDG ''O!UlAC!! 

Jfabe:r Industrienf'en'h:lu 

2904 Lilienthal /Bremen ~-:. German,y 

Xed. H41 3~V 3"-' 

Hr. 56913 5C!fz 18.2! 
0 

Max 1150 C 12 ICR. 

Complete sp~ part list and drawin@S or electronic control unit. 

Printed 

Circuit 

Cn:r.ien.9Jer 

Lfodt Switch 

Manufe.cturer 

lfab?r 

!n~ustrieof~n°b'lu 

B"'RJfS'J'Ern 

SCHAT TS"7$~ 

~ '-mc5'!"rl0MS ~ V1'll~'J't.n AB 

93100 SY.F!I,TEF'l'~A - ~ 

Snecif'icatfons 

~ 3 m th 3 B!":>.J'P. 
c.-ondenser. 

'I'elll!"E!raturP. Processor 'l'PJ 

Mt'dell: W41 

Scheltplen 30321 

0.05 F 7. +50 .Jl. 

250 V::?c 

6 C t'1 R 1N 

1Q'l. 500V 

'!'yrP.: ~?() TJJ,J v W?: -;77/ '5f:.": 

P.y-d:ro <':J 1: ~,, ~-P -1~ 

V.unel • J.J'betP.rf'eyddtJctpetnens 

Typend Jr~ri?nde Nr 

~!S - ?22. 31 - 5~03/76 - Y.A'!'r.llO~J - 1 

~Ject:rfc PeneJ ~a"ufer.turer 

~lk~!'ffline t.b 

~.0.1'01: 1A M,02 /.!1t;P./S··~ 

(continued on N~xt Paee) 

No. Off' 

1 

2 

1 
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Part lfo. Jfo.Mt" 

1 ~c.Oil ., BP ?.J.P 41; 25 Lt. 

2 Pres--ure ~u~ ~..:. 0-250 b";;r sc~le 1 

~ ?5 ~ ~e~le 

3 ~el~ Pn."/. 'J'yp't: 'PIH- 2'fJM 
~~ P..4: Cn. ?20Va~ / 1:t. 

Coi 1 nm ec 5 VL I 4o-6o?.l' 
Aur. Cont: ?50V ac 4~/ 1 'fOOVA./ 1 

Si4J. tr"~ 

Jfo: 4740'i2 

4 Rel~ RP.leco '1!>'!: 34.3.0? 1 

2~ 50Hz 
100 ..n.. 

5 r,ont?.r.tor ASP!A !F.G. 20 

SY. 43?. 3?13 1 

1th: 16.l 500'1 

'J'herl'lic ~)Ay A~.t f,.. 11A 1 

7 Condes"!r R3ta 630V ~c - ?.50Var. 

-40 - +85°c 3 
0.5 p 220 

RC - TJn!t 

. PMR ?.026 

8 3 r.h~e JC.IU.U'S & w;_J~ c 26 1 

f'n - of"f Alri tch L 202 

9 3 phl!Se KRAUS & WUJ~ C18 1 

On - Ort RWitch A221 

10 Indication !SEA ,, 3 
lamp 'J'ypes0SM2 

11 Pu.sh button ASEA 'Jines ODf 

500'1 10fs. 2 

(Continued on ?Jnt P&fte) 
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Pari !fo. 

12 

13 

1 

2 

3 

4 

6 

hri ~ aJ!P. 

Selenoid 

Valve 

Part We~ 
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Wa."'111' <!c'turer 

Slllrie1'-

'1'(7.fl!"_, 

Jtvduulie!; 

ll'-W 

hm~ ~achine Jlo: 17366 

S'JUl!.!ft'O 

Km CY.-195 
11!>: 17366 

380'I 50!".z 

Sier.-Pn .. 

3 !°'h"'-~e Start- K'V'..US' I': ~-"~ 

ptnr CY.itch Lus~!~ 

(!!,.lPcto-r t)T") 

3 rh~Re thorn ... l ly- Si•!""'ms 

!',..ot,.cted !'.'\d tch 

S;-eci Nc..,tf ons 

lf;ype: V421fC2U 1POP 

'l'ype: DC211 

S1>!!citicat:i on.~ 

1~. 

1.'- ?.51_ 

3VE1010 - ~ 

16., 

ii., -9.51. 
1 no, 11m cont111nt 

8- ,21. 
11'0, 1WC Contact= 

-

lfo.ott 

1 

1 

1 

1 

1 

1 

1 
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Pe.rt !frt. 

7 

8 

1 

Part•-

) pbA!'re switch 

Li•it Switch 

Thenel17 

Protected 

Switch 

-32-: 

~anaf aehrer 

PAlJS A R#..DP!R 

=:I..~ 

l'enr. 

~ rrt !fr: 0530-f.> 
~: ~ ~n/~oo 

•• .. ..,11f"2cturer 

Sp!Cif'iCl!tfms· 

B17 A441 

10RP («JI 

3 ~.se 

E2!'. 111 380r 

SnecU'ic:itions 

m o-6 
64 5(XJI ec 

4 - 6A 

Wo.'>tt' -
1 

1 

"~~c 

110.ot -
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Fig.4 
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MANUrACTURINC INSTRUCTIONS 

40 •' Tank. 

Appendix 3 

It is prepared frm 2000 x 1000 x 5 - sheet metal which is the available •terial 
at fMV and local •rket. 

1- Prepare the plates shown below: 

~-1 I I I 
2.ooo 2000 2.000 

I 
'2000 . 

. ~ P'eces 
2- On bending machine, bend them to a circle and spotweld ends on the bending 

118Chine. 

J- Weld ends ca11pletely on the floor in order to have 8 rolls. 
4- first spotweld the rolls to each other on a straight floor then put the whole 

pieces on "roll ty~ positioners" [ three positioners are required for 40 tons 
tanks] and start welding inside. When half of the roll is welded from inside, 
welding f rDll outside can be started and COlllplete welding of the whole piece. 
[Never weld outside without welding inside first]. 

5- Cut a circle of 2579 .,. diameter as shown below: 

6- Cut a slice out as sh~n above 99 111111 on the periphery. 

7- Connect both ends and weld on both sides. Ha1M1er it on the ground from inside 
to outside hitting on knife edge guide hammer. 

8- Prepare another dam as described above. 
I 

9- Prepare two sheet plates on 8.000 x 100 x S mm and 6000 x 100 x S mm diinensions. 
Weld the longer one on the floor of the cylinder and the shorter one on ceiling 
of the cylinder. [rigs.1 andZ. ). 

10- Prepare the support pipes as shown on drawing~- and weld them on the sheet metal 
pieces welded on the floor and the ceiling of the cylinder for11erly [Fig.1 ) 

11- Weld the da11& on two side of the cylinder. First spotweld on 16 points opposite 
to each other then continue with welding inside first, then outside. 

12- Mark circle of the top hole by compass and cut. 
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ll- In order to prepare top hole neck [Fig.2), prepare neck cylinder as shown on Fig. 
2a then prepare the flanch [2b] and the cover [2t ]. Spotwld the flanch and 
tlle cover to each other. Drill 1• • 2• holes on ooth pieces, ti~ten all bolts 
and then t11eld the flanch on the neck. 

14- In order to prepare the stands [Fig.J], first prepare the pieces shown on the 
drawing then weld thell together. 

15- Mount the tank on thell according to Fig. 1 · 

16- Prepare the lifting eyes as shcMl on Fig.It 

17- Veld thell on the tank according to the 11easurments shown on Fig.l 

18- Prepare the lader as shown on Fig.2 

19- First t11eld two :>ipes on the top side of the tank [Fig.l] and then t11eld the lacier 
on thell. 



... ... 
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MATERIAL LIST FClt 150 ri' TNIC. 

2000 x 1000 x 5 - Sheet metal: 100 pieces. 

4• Pipe (6800 - length] : 1 piece. 

Angle iron 40 x 40 x • - [ 6000 - length] : }5 pieces. 

Electrode : 20.000 pieces. 

-Bol~ • 25, : )00 : 18 

Nut for • 25 bolt : 18 

Vasher : J6 

MATERIAL LIST FClt 40 M' TNIC. 

2000 x 1000 x 5 • Sheet metal : 41 pieces 

}• Pipe (6000 - length] : 2 pieces 

Electrode : }()()() pieces 
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Appendix 4 

Reqaire4 Kateriala in Steel Struchre Section tor the Period ot One Tear in 

Order to Produce 12 !'railers, 4 Wina.ills, 12 20m3 tanb1 12 10.31 tanlca1 

3 24 2.211 'tanks, 36 Waist boxes. 

Katerial !>escriution saantity ApP• Wei~. 

Sheet Jletal 15<>ca x tiOoca x - 75 Pieces 32.500 rg. 
Sheet P.etal 15Qcm x 600ca :r ,... 60 Pieces 21.600 Kg. 

Sheet Retal 120ca x 240cm :r 4.'111!1 130 Pieces 12.000 'lg. 

Sheet lletal 12<>!ill x 240m x - 325 Pieces 22.500 rg. 

Sheet Xetal 100m x 200cnl x 5-11 15 Pieces 80 Yg. 

GalYllJlised 100cm x 200cm x ,_ 10 Pieces 160 Kg. 
Sheet lletal 

.Angle Irm ~x&b.x8• 200 Jletera 1000 Kg • 

.ln~le Iron 40m r 4o- x 4la 500 Jleters 1100 rg. 
u Iron 40. x 40-:.. :r 4a..t x 3r!m 100 lleiera 100 Kg. 

u Ircm <io.a x ~ x 2lm 180 Jleiers 200 Kg. 

u Iron 4o. % 40ln x 2m 180 Jleiers 170 Kg. 

u Iron 70. x 70Da x - 50 Jleters 70 Kg. 

Pipe p : 12o.. 12 Meters 55 Kg. 

Pipe " : 7linn 100 JleWJ-s 100 'Kg. 

Bar (St 55 or 6o surfaoe " : 70n 10 Keters 30 JCg. 
h2rdened) 

I 

Bolt and Buts 5/8" 1600 Pieces each 

ff asher 5/8" 3200 Pieces 3000 J:g. 

llectrocle• Length 35Qin /, : 3.25nn 40.000 Pieces 

!lectrocle• Leneih 350an JS : 2.5 - 17.000 Piece• 

fatal' 94.640 r,. 
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SY!~PSIS 

Field -:-rork in ?!-: · for the duration of sb:teen r!onths -...ere carried 

out by one l3'J.!!: e=-:pert, in connection with the ::roject entitled 
" Rehabilitation of 3quipment and Upgracine of t~e ~fficiency of 

the Fou.11dry and ~:ec:hanical workshop 11 
•• 

Fl·!~l, ~o:pcratin~ E~ a jobbing fou.Y?.dry and i:achine sho; was in need of 
new pr.oducts to fill its idle capacity and to earn enough cash for 

its survival. -·" :::arket survey previously prepared b;· Ft;t m~'lacement 

ano. CT.A, based o~ this survey various :rrodu~.-ts were desie;ne:d, copiec 
or developed for ::anufacturing. !!ew technot;ies also introjuced such 

as use of rotar~ crane on vertical tal"Jc constructicn. In addition, 

a continous tec~~.ical dra~i!lE course prepared to ur£rade technical 
dra~l'll! read:r,g s}:ill of the technicians and to er~ble them manufac. 

turi:ng accor(.ir~ -:o the desi&ns prerared. 

PJf"J suffers fro= .... i[h rate of ;'Crsonnel tUr?~over ai:~ as a consequen· 
ce unskilled lacor, lack of spare :parto and tools, frequent power 

cuts and time co~suming formalities for local purc~asc. Towards 
the end of the ~~ssion period new materials, tools ~~ve been ordere< 

and a ne1·• :po·.-_·cr .;enerator ir.stalled to solve som£: ~f ~bove ci tcd 

problems. 
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IR!P.ODUCi'IOJl 

Under U:HIDO project Ro. RP/SOM/84/002, Activity code 

P:P/OI/3I;a a contract for the provision of services relating 
to the Rehabilitation of Equipment and Upgrading of the 
Efficiency of the Foundry and Mechanical Workshop in Moga-. 
discio in the Democratic Republic of Somalia has been 
concluded between 

and 

UHilX> 

United Nations Incr.istrial 
Devolopment Organization 
Vienna, Austria 

MEDAL 

Consultancy and Research 
for Metallurgical Industries Ltd. 
Istanbul, ~key~ 

Within the scope of the contract, field works for the 
extended thirteen months plus two and one month with 
further extension in Somalia were carried out by 

Mr. Ersin Eastug, Mechanical Engineer. 

from Apr 19th 1986 to Aug 19th 1987. 
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The general aim of the project is to provide the necessary 
expertise and day to day shop level technical assistance to the 
Somali counterparts in order to put into operation the idle and 
under utilized cquip~ent and achieve se.lf dependence in the 
latter's exploitation and maintena~ce by releva..~t upgzading of 
the local sl:ills. The ::rpecific task of the =.ission is instal la ti on 
and coEtisSio!line of the furnaces. 

This rerort has been prepared in order to state a~tivities, 
accomplishments, bottlenecks, findings, reco::r.:!e~dations, concer
ning the extended period of the field worl:. 

This report is requested by ui-rDO in the c:o~:tract 011 pararraph 

2.10.a. 

Thanks a.re e:-:pref;sed to :rr. }:ohamed A. Dahir, General !·:anager, 

n;•;f; Dr. ::ihat Y1n1koglu, Project Manager r~A, -.r.-1na; all coun
terparts a~d the management of the Foundry and !:echanical 

··:orkshop for their kind support and cooperation on the ?rission. 
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I.OO ACTIVITIES OF MEDAL TEAM 

I:I~O New Product Designs 

List of Designed New Products 

Mame of Product 

Sugar mill hand 
operated 

Motor driven sugar 
mill 

Citrus fruit presses 

l·'iaize sheller 

Cast hand pump 

Steel construction 
hand pumps 

Solar heater 

SADCOM (Somalian 
Animal Driven Combi) 

Wind mill and gear 
box 

FuJirtion of Product 

Extracting the juice 
from sugar cane 

Extracting the juice 
from sugar cane 

Extracting the juice 
from grapefruit, lemon 
and orange 

Taking apart the seeds 
from maize 

Pumping of water up 
to IO meters depth 

Pumping of water up 
to IOO meters depth 

Heating water by so
lar energy 

Agricultural field 
work 

';fa ter pumping and 
operating agricultural 
implements. 
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I.I.I Su;ar Eill Hand Oncrated 

A ~and O!'erated sugar r.iill !1as ber;n ~~:=i;ned 

b'l.r 1~sin;: local : .. a.rk,.t a~d !:lanufac~;;uri~~ ':"'OS-
J ~ -

si '°::'ili ties. T~e aim · ... ras to ~:.conra£1:: t;:e f'~all 

±"a:::-::ers i:: ~O!;;alia. to mrpply :':•::~··it?: ·::-t:-~:etatle 

r,oo::s a?'!d to uryf:rade t~!€ r:fficii:!!cy a:~: ?Yali ty 

of ?T::: productn. ~·eressary :iodificatic:-.s •·::::re 

a-:---li i<>1 qftcr t .... :r. t"~tinr of !'rotot~r;··. 

:n~v~lo-:i::ent -r;~riod: 5 ~·reeks 

I. I. 2 ro-: :::- -.:-i ven ~·urr:r ··:ill 

fo?:" la::.-:er Ca!-aCi ty processes. Again c-onsideri·. e 
local ·::arket a;:.d r:·!armfacturi:·.;: ~:ossi -~.:.:i ties 

to :?l!:-ply .-:erY. ~table :--rod ucts for ?E : ~"ti t.o up

;:ra 5. e the effL;icncy a:nd ~uali ty of ·.:>;:: :~·ro

~ucts a~ a conse~uencc. 

~e. e-lo;·,~-:cnt perj od: 8 wee}:s 

I .I. 3 f'i-:!"us :~rui t PrP.sses 

Or:" for oran~~ sL;e cir;:ui t fruits o-::-~ar 

f o:- 7::-a?ef::ui t ~·!hic:1 iR ~·:Llcly co:nst1;-::e :l as 

~n~~E i~ fo~alia ha?~ b~~~ dcci~~~a a~i ~a~u-

":':~~!,.:] oynent ~eriod: 3 wee!-:s 

'.:°'.:.'.) ::·:a;.1 o-perat~d :::air.c shtllcrn haYe ·:.een 

r.ar.ufactured for farcers. 1ne co,ied fro~ 
t ~hi~ese for sin~le corn other for t~o corns 

c.:ni two handles lccally deeiened. 

nevelopment period: 7 weeks 
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I.I.5 rast Pand Pump 

A cast hand ,ump '...as already manuf'actured. 
I-ts tech:nical drawings were prepared for 
t~e file. 

Period: ? \·:er1~s 

I.I.G ~teel ~onstruction ~and :-u~~~ 

~teel construction hand ?U~ps were also 
r.mr:ufactured ;reviously. ~c ·h!lical ~1ra•.-•in;:s 

:-: ~riod: ~ ~·:eeks. 

I.I.7 :=:olar '!:eater 

A flat-platP. solar collector t0 b~ built 
':Tith siMpl£ locally available ::-aterials tuch 
as ordinary f:alva~i2ed ~·rater fi:!"'eS ~as be~n 

designed. ro'.0."e"'ler "lot r:enufactured ~.rct. 

I.I.8 ~AT'.:o~:: f~o:-:alian .\nir..al "')riven ~orrbi) 

A donk~·:t dri.vP.n co""!hi j~1c:Jur1inf: t·.·!I) :'.'la:nters, 
one rlourrh, C"!1'! '·'f'Pdc.>r, r,nc f~:crm·· o::-i a ~in;;lE> 

~:i!'? frc.~'."!e ~as ·ot~n 1e:.;i,:nei, ~a~ufacti;.rcn, 

dcvl=!lor~d t:!ld tE sted. Sa:.1c frame also l;as c. 
barrow attech::J:~t ·.·:!":ic!'l could he use:! for 

tra!ls;-ort to and ~r,.,'.:i fi(~11. 

rtudyinc ~~riod: !5 WeflkC 

I. I. 9 .·ind !(ill and ~~ar i::o>: 

Two kinds of wind ofll have been designed, 
one with h~rizantal a~is machine \.rith 18 



fen- type blades. Transmission system con
verts the rotary action of the rotor into 
reciprocating action for the pump. Another 
one also is horizontal axis machine with 18 
fan-type blades but with a gear box which 
chances the axis of rotary action from ~ori
zontal to vertical, on the floor level rotary 
action of the wind mill ~rith a second gear 
bo~ with two outlets is used as a power 
source for equipments such as shellers, grinders· 
~ace gear box also provides reciprocal ac-
tion for pumps. 

Development period: 17 weeks 

I.2.0 Upgrading of the Efficiency 

I.2.I Training ~ourse 

A technical drawing course for technicians 
and workers has been given between Jan 87 
and Aug 87. 

I.2.2 Rotary rra~e 

The technology of the large size vertical 
tan..~ building with rotary crane has been 
developed • The rotary crane with an adjustable 
height from 6 meters to IO meters has been 
designed. The production of its parts was 
completed a~d assembled. It ~~11 be used on 
larfe size tank production to weld the 
ber.ded sheet metals to each other. It r,ut 
the sheets to their required place in ta~k 
body with a greater accuracy. Jiecessary ins
tructions for operations of the apparatus 
have been given to the counterparts during 
the production. 

" ... 
- -· 
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I.2.3 Discharrow 

l~ecessary modi.ficatic~s has been made on 
a previously manufactured discharrow to make 
it agreeable for Somalia conditions. Ey 
keeping the specificatio~s a~d .functio~s 
so~e of its parts have been chanced to 
use the mcterials whi;ch is available in lo
cal earket. 

I.2.4 Other Activities 

A luggage rack has been designed for a four 
wheel driver truck. 

~he list of the presence cutters which are 
used to produce the gears has been prepared. 
It was .found ou~ some of them were missing. 
Lac!:ing cutters have been ordered to fill 
the gap. 

Technological information about the helix 
gears and production instructions has been 
given to the counterparts. Some calculations 
have been made for costuaers from private 
industrial sector. 

It was showed how to find the develop!!!ent 
of the conical be:i1ded sheet. Some develop;:uents 
have been prepared for products. 

The drawing of the loadine piatform has 
been prepared for a tractor. 

The drawing of some demaged machine parts 
have been prepared to re-p'.'"oduce them in 11~·:1. 

Technical information about the power trans
l:lission on the machine driving system has been 
given to the counterparts. 



- "' -

As a result of investigations, below facts were dis
c•vered and analized. 

2.I.O Poor rua.ility of Products 

The quality of products were t:1211ufactured at P!-~f 

¥.as very ~oor. Y.ost of the :;'roducts t·:ere not able 
to do its function efficiently. Katerials and !!!&DU

facturing methods of products were not sufficient. 
On the other hand Somalia imports the most industrial 
items fron abroad. To find a ~.arket for products 
againts the i~ported ones and products of private 
na.nufacturers, PM! products r.ust have a good ~uality 
and must be chaper. Mr!DAL team has tried to upgrade 
the efficiency and quality of products for ur~rading 
the efficiency of FJ.~~ by designing new products 
which ere r.?ade from available material in local ~ar
ket and supplying tech."'lological information about 
the production of them. 

2.2.0 Teclmological fnowledge 

Due to high rate of person.."'lel turnover Ff.:"·! lacks 
from skilled labor. FM.'/ must find a "WBY ei t'her 
by ,ension fund or by hiehcr salaries to keep its 
labor force fer longer periods. l:edal team has 
tri~d to give technological infol"J!!ation euc~ as 
technical dra~~ng course, production instructions 
during the field work. 

2.3.0 Varieties of Products 

Previously cecber of products off ere~ to i-arket 
by il~W \".'as only few and very low in quality. 
Althouch as it will be seen from following chapters, 
new products were designed quality still not at 
the required level. Probably until more stable 

. 
Q 
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lab?r force obtained quality defficiency will 
be one of the problems. rumber of products de
veloped during this mission is sufficient for 
::;,.::-:• s development and cash now if quality is 
0!1tained. 

2.4.0 Local Varket Fossibilities 

~o sup~ly the r.aterials fron local carkct trcis 
~estrictcd by formalities. The variety of the 
naterials ~re limited. The properties of mate
rials \'!ere not suitable for all desigl".in,; and 
develo~cnt purroses. J-:ostly lied ted a~ou!'lt of 
naterials was available for a liE.ited tiwe. Con
tinuous supply of caterials was not ,o~sible. 

2. 5. 0 ro\·rer rut 

3lectric power cuts occured quite often in I986 
and 1987 sometimes continiously for ~onths. As a 
result of regular production stopped at F>;a only 
with two small eenerators production of some of the 
items carried out from time to time. After the 
arrival of large generator, which was ordered 
previously by the project, proluction of items 
detailed in the report were realized. 

2.6.0 rou~terparts 

There ~ere 9 engineers in FJ~W. 2 engineers in 
foundry section, I engineer in steel structure, 

I 

3 CJ16ineers in workshop, 2 CD(ineers in planir-r; 
and I en£ineer in ::-aintc~ance. I-:edal teac appre
ciate their kind assietance to realize project 
work. 
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Dt-~ing the sixteen r.onths field work, the activities which 
details are given in the body section have been carried out 
by using local possibilities as much as possible. 

Accomplis~.l!lents, bottlenecks and recoD111endations conserr..ing 
this period of the field ~'Ork are stated below: 

3.00 Accomplishcents 

A- Some new agricultural i2p1Ements have been desi6ned. 

B- J:ecessary dra\':ings for the aesigns have been pre:parel 
and the production of most ite~s ~ere started U?:der 
the inspection of J.:EPAL team and necessary instructions 
and advices have been given to the counterparts. 

C- Training course on technical drawing has been given. 

D- Some apparatus have been designed in order to elici
nate the ma..~ufacturing difficulties. 

4.00 :Bottlenecks 

A- Ko~t of the ~achines and tools are not suitable for 
precise work. They need adjustment or spare parts 
and repairing. 

B- The material supplying is hardly possible from local 
?Jarket and quality of materials are not suitable which 
effectes the production quality and rate. 

C- Tcchnolofical knowledge a~d working discipline of 
the workers are very poor. 

D- ?requent power cuts or lack of currency for purchase 
ot diesel oil. 



5.00 Recommendations 

A- The eaintenance and repairing of machines should be 

continued. The complete checking, adjustment and 
repairing for ciachines should be done periodically. 

p_. !-ecessary materials and spare parts should be supplied 
continously from local c:arkct as ~uch as po~sible 
or should be imported in enough quantity for produc
tion of ite~s and maintaining wachincry. 

C- Trai~ing course on technical drah~ng should be co~ti
nued and morP. trainiDG courses on workshop practise 
should be started. 

!>- A file system should be realized for technical drawings 
and production instructions. 

E- A quality control section ~ith authority has to be 
established to eliminate the production faults before 
reaching to the customers. 
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t:o~plete set of dra:.-!inrs as described in attach~d :-art lists a.r~ 
t·!i th FJ.: : • 

Or..ly part lists and a:::sc;:!>led dral"!inc of each i teCJ are presc:!tctl 
·in t~e re~ort. 



hunclry/Hechalll.cal workshop 
Mogadiscio-Somalia 

Report Ho. I- ENERGY REQU1REMEN! OP SOMAL1A 

Appendix I. 

As it knowm, the energy is greater problem for people all arowid 
the world especially for developing countries. Energy sources 
are different such as oil products, solar, wind, hydro, animal, 
human, fossil products (coal, lignite ••• ). The cost of the energy 
is a big problem. Somalia is a developing country whose energy 
problems are largely not yet solved. The energy sources in using 
are very poor for Somalia. flle energy which is used already do
minated almost totaly by imported petroleum derivates, the country 
economy depent on imported petroleum. Somalia has two rivers 
which are not su:Cficient to get hydrolic energy even not enough 
to supply water for irregation, people and livestocks. Only du
ring the rainy season river& have sufficient amonnt of water. 
In the northern of country there are some coal mines without the 
accurate knowledge of quantity and quality. Some goverment and 
private agencies have worked on them but it seems not suitable to 
use largely. On the other band, the draught animal power acts an 
important role in daily life of people. It is largely used for 
transportaion and agricultural purposes. The draught animal po
wer can be used parallel with mechanisation which makes it more 
efficiently and adaptable for dffferent purposes. ~t because of 
low technological knowledge and •inance problems in addition the 
lack of spare parts, trained technic personel and responsible 
maintenance the using of aDimal power is limited. Somalia is pla
ced on the horn of Africa and owing its locations in the Indian 

• • 
monsonic area (between I2 H and 2 S), enjoys an intense and quite 
regular resource of solar and wind energy. During the whole year, 
the sun rays can be obtained as excellent all over the country. 
Solar energy can act a~ important role in energy problem. But 
again· , seperatly, the usP. of solar energy is very poor in So
malia. The people have not ability to buy or produce, built, ope
rate and maintenance of solar devices. Somalia has been identified 
as potential regions of good wind power availability. The studies 
of the wind resource in Somalia shown an excellent wind resource. 
!ut the using of the wind energy is not satisfactory yet. Some 
applications have been realesed b;y different agencies different 
times but they were limited and not able to apread the us~ ot 

·. : 14114 energy largely. in dail)'.' lite· of p~ople. Aleo maintenance, 

.... 
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spare parts, knowledge problems are already prevent a large 
use of wind energy. 

As it noted, Somalia uses imported petroleum derivates in addi
tion to begin totaly depent on imported petroleu~, the country 
also finds it impossible to finance their imports. To help the 
solution e>! energ:r problem can be realized very simple if it is 
approa;hed with a pragir.atic view. In this case, the energy sources, 
which a!."e rich as natural but not in use, can be put i~to the 
efficient use. T!1e draught ani:'lal power, huma..'l power, solar and 
~!ind energy can act i~r-ortant roles in the country ec~nomy. "!hen 
they are supported. l·:it'h simple devices, they can obtai:='l more ad
vances for t~e cou~try econocy and they can upgrade t~e living 
standards df people. 

rharcoal is one of t'he ~ost important energy source i~ ~omalia. 
It is used widely from simple charcoal stoves which is nearly 
in every house in to~·:ns to cupola operation. C'ountry• e already 
limited ~~ooland is destroyed by charcoal production ~hich is 
one of the most izportar.t causes of spread of desert. 

}:EnAL team has tried to support the country's econo~y and people 
by designing imylements ~~ich use the enerey sources pointed 
above such as windrurnps, animal driven agricultural i~~le=ents. 

"' . "" -·· ... :~ 
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Appendix I. 

Pe port }~O. 2- SUGAR 1'!ILL HAJm OPERATED-1'!0TO~ DRIVEN SUGAR MILL 

Sugar is hiehly nourish-i.ng food ·.·!'hi ch if: '-'i :::.c.1~~ 'lsed in daily 
life. Sugar is obtained from different plants such as sugar beet 
and sugar cane. Sucar cane, which is grown ~.·L:t..ly in Somalia, 
have a main body w~ich includes the sugar juice. Sugar canes 
have different diar:ieters and ler.gths • .They may have a size 
20-50 cm in diameter and 2000 mm in length. A Sllbar cane con
tains an amount of juice equal to I0-20~ of its o~n weight. 
Sugar are produced from the juice. j?or this purpose, jui c£ e:·. t
racted from the cane ~s boiled ther. crystallization is applied 
by seeding. ?or extraction, different ~cthods are used such as 
boiling, pr~ssing ~tc. Co~monly used cne and rr.ost effectif met-\ e hod for sreall farrr.ers is pressing. In this l"!ethod sugar juice 
col!les out under the pre!'!sure. This method can easily applied 
using available instruments in farms or village3. Probably 
two simple stone were used in earlier ti~es. Jnder the light 
of industrial dcvelopr:ients special machines are designed. 

The production of su~ar cane and c::traction of its juice in So
malia ~as not reached yet satisfactory levels. The under the 
utilization of the sugar production in rural areas constitute 
a serious loss for national economy. sugar nas a very inportant 
place in the E:Conomic life. Sugar car.c is 1;;cm1omically viable 
product which if produced in great quar.titics and utilized ef
ficiently will provide considerable be1:efi ts for the country's 
economy. ~he ~urrent sugar cane ::iroduction in ::-ural areas is r..ot 
efficient a~; it ha:; to be, juet b-:cauzf:, fir::>t thi..:rr.: arc: dcficifn
cics in its utilization, S{'condly C;'portunities for ocrl:eting. 
T~c su:ar produced outside of the site of production is not lCO-, 
nomic ar..d this fact ie a direct conscqutnce of the lo·.·r rate of 
production. ?hereforc effici~nt ntili:;:ation of the e::dsting sugar 

cane production \·~ill have dir~ct positive effect on th~ quantity 
o! p~ocessed sugar obtained thus r~nderin5 ~conomically viable 
its rr.arl:eting uutsidc of the site of rroduction. 

The solution of this problem mieht turn out to be very simple if 
it is approached with a prabTllatic vie,.,. The suear cane juice 
e>:tractor device of which technical characteristics are displayed 
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in this report, is a very ~a~dy and n simple to use n machine 
designed especially for those peasants who cult:~ vate the sugar 
cane on a sMall scale as it ha~pens to be in ~ost of the villa
ges in So!:!alia where its production is made. The function of 
this hand operated sugar ~ill does not require any other ~~tra 
enerzy than that of man power of it rr:ay simply function '..·!i th the 
current available energy and this machi~1f: c;:·:tracts the juice of 
sur;ar cane by prlf:ssing which is a nnch. more efficie:it '.-ray than 
all other ~ethods. Therefore thr= utilizat5.on cf tl1.is nct~o:! by 

its elf means greater quar.ti ty of su;-ar ?ro:!uction \·:i th the sa~e 
level of su5ar cane production compared wit~ the production of 
sugar by different r-:ethods. ,~s it i~ c:-:plaine:d abc.ve the direct 
consequence o:f the utili2ation cf this ncthod is increase in the 
production of sucar \<.rhich will stirrmlate in it's turn the produc
tion of sU[ar cane itself b~caus~ marketing of the surplus pro
duction would have become econo~ically viable and this means im
porting less sugar fro~ abroad therefore savinrr foreing currency 
will help to alleviate the burden on th~ national economy caused 
by considerable anounts of foreing trade deficit. 

T~e sugar mill has heen design~d u~der the light of the points 
explained above. Foundry and ?·~e~hanical ·'orkshop was a suitable 
~nit to realize it. The 1;-,achine has i]ecn dcsicned depend on the 
prcd.uctio2~ ca;_1abili ty of ?t·:·-r and material avnilable in loc-al 
market. 

Structure of oachinc: The rachir;e has a f'r .. Je which contains 
different parts. The frame consists of t,:ro s ;iporting plates 
and four st~niing bars. Supporting plates a. placed at t~e 
both ends of it_ which in the shape of a quadrs ·~prism. The 
cases for ball bearines which carry the shaftt. -.. :e :place:i on 

! 

the plates. Thr. machine inclu·:ies three shafts which carry the 
pressing rollers made of cast iron. ~ach roller has a gear at 
the O:-le end of its ::haft. ?·:achine has two handles which are 
connected to the came shaft to turn a gear which in turn. put 
into ~otion other gears and rollers. 0ne of the pressing rollers 
is operated und~r the spring tension and moves up a~d down for 
3-4 m~ to adjust according the thickness of the cane~. 



Frame consists of supporting plates and standing bars. Standing 
bar of 20mm diameter has a tapped blind hole on both ends. Suppor
ting plate,is 350 mm by 225 mm by 5 ~m in dimensions, has one 
hole for standing bar on each corner. One of the corners cut to 
give a suitable adjustment for roller movement. The standing 
bars placed between t~o plates, they are fixed by bolts of IO c~ 
diameter. 
There are bearing cases which carry the ball bearir.es of shafts 
inside machine. The cases are placed :into the holes on the pla
tes. Cases have been desig~ed for easy production and mounting. 
Ball bearings choosen in suitable size and specifications with 
plastic cover at one side to keep away juice effect. 
~haft~ ca.Try iohe rol.!ers. !hErE are three shafts and rollers 
fixed together by using the pins· and keys. Rollers are fi:;:ed 
to the shaf'ts with circular steel covers. ~ircular covers in 
turn f'ix the rollers with pins and keys to shafts. One of the 
rollers can nove during SUf:ar cane processing to adjust itself 
to the thickness of the canes by means of a spring tension. It 
can ~ove 3-4 ID1"J up and down to enable canes easy enterencc 
between rollers. r-~ovable roller has larger diaoeter and longer 
length closing other in both CLds. In such design juice can flow 
between the rollers but it can not pass over to the sides to 
other parts of machine su~h as spring, standing rollers, bearings 
etc. Jui~e flow down and is stored in a chancable container. 

Fachine is operated by handles which are turned by two :persons 
standing on both si:les of r;;achine. The handles arc fL.ed to the 
shaft which turn the Sffiallest roller \·1hich placed ai the top. 
£mall roll~r at the top works as a splicer cutting sugar can~s 
lonri ttudinally into stripes for easy pressing. r-:ovement is trans
ported to others by eears '::i th a ratio of I/2. :!>urir.g the ope
ration each person in turn supply the canes to the machine. Each 
ti~c I or 2 canes are presEed a::ione the rollt>rs. 

rapacity of reachine vary by depending on the size of canes and 
operating velocity. ."hen the handles turn with a speed of 12 rp~, 
canes have a velocity of 180 ~etres per hour. If two canes are 
feeded together, machine has a cane processing capacity of 170-
180 canes per hour, as a result sugar cane jaice of 60 kg per 
hour can be obtained from the machine. 

• ft j: 
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~otor driven sugar mill is also in great de~arid for sugar pro
cessing in Somalia. It has a larger sugar cane processing capa
city. It may be used by villages and large farcas to process 
sugar ca~es of large fields 

Structure of machine: Y.achine is uou~ted on a stand. There are 
two su~porti~~ plates ~hich ar.e fixed on a base plate by bolts. 
?latcs carry the shafts which in turn carry the rollers. Sugar 
canes arc pressed passir.g them through the l·ollers. Kachine is 
~riven by an 5.5 kw electric motor. The speed of electric motor 
is redu~ed by reductor gPars. ~:achine has th!"ee shafts. They are 
placed as one of them ~t the top of the others. !he electric mo
tor tur~ the top shaft wllich turns other gears which fixed at the 
end of t~e shafts. The shafts have brass bea~ings placed in the 
supportir.g plates. The brass bearines can be moved by adjusting 
the bolts which are placed on the edges of t~e supporting plates. 

. -!"he adjustcent of the brass bearings chance the distance between 
the rollers to enable canes in diff P.rent si~e to be fecded to 
the machine easily and to make up weari~lg. :Base plate, supporting 
plates, rollers and gears are made of cast iron, shafts are made 
of steel and stand is made of U channels. ~he structure of mac
hine is similar to hand cperated but it has higher processing 
capacity of sugar ca~es. Each tim~ 2-4 canes could be pressed 
among the rollers. The shafts have o speed of 24 rcvulation per 
oinute r~1ich m~ans a velocity of 600 metres per hour for canes. 
If 600 canes could be pro~essed each hour 2IO kg per hour juice 
can could be obtained from the machine. 

The pro~essine of sugar cane inclu&es the operation: pressing, 
boiling and seeding and ce~trifugal refining. The pressing is 
carried out by hand operated or motor driven sugar mill. Foiling 
process is a si~ple or~ration. Juice cominc from extractor is 
boiled in hopper pans by using the pressed sugar cane stalks 
as fuel. The catalyst su;ar seeds are addee to the juice to 
grow sucar crystals whilf' the boiling •. t.fter the ·ooiline, the 
refini!lg process takes place. The substance co~ir..g from boiler 
is put into the centrifugal machine and machine is turned. Because 
of the centrifugal force, the substance inclines to go a~~y from 
the centre of machine spreadine on to the filter screen, water 
is sprayed in the centre which later water passes th~ough the 
filter washi~g sug~r and leaves the machine at the bottom. In
side the machine only the rubo~ crystals remain and their co-

-. .:-:"·.,,.... 



. e 

. e 

- 5 -

lour turns to yellowish white or white de~ending a~ount of 

water used for \·:ashing. The sugar crystals are taker. out 

from the machine and are dryed under sun spread on a piece 

of cloth. After the drying, the sugar is ready to u~e. 

As a prc-~tu~ly c: fore 1esigning a far:r: ··:hi ch is 33 }:r: a· .a..y 

fro:1 I~or-c::!iscio · 'G.~ vi~i ted several ti:.:es, l·therc a:: olcl su:;ar 

ca:i!? juic~ ~:.tra· .... tor, juice -'"'ilintr section and co:tri.fu,eal 

rr.ach~!1C •·:er.; pla:::·f".i tO[Ether. rs.c°!lir.:!S are o; r~ra"tct ~2:- a dl:.:;~l 

er.Gi:1e a:·.d ·~m-!e~ is tr~nslated by "":>c. l ts al::d cears. :-r:.c ~ ::trac

ti~ 2.!!d ec~1t:!:'ifubi~c o::-cratiol"s W!'re stu.ii~d. ar!ll t::r: ::--rc~lt:ms 

'.·.r~rc :!iJcussf'd ':::- t'1c· o:-crators. ?he syst~!:! ~--as ver:: ('0r:::-li-

N:. ted. 7!-:cr,. ··.·i:=-~- so '. ~s':"ly 1:-c 1 ts a!!1 r:r:ars \·!hich <:r"'.' ::ot :· t::;: s

sary ·:h0 n t!1~y ===~ d1C:::i~=ied :-·ro:r·erly • 

Also a .. :-.•"'.ar i'a:-::ory 500 km a··:a.y fro[! J.:ocaC.is.;io ··.'t'.:; -vi ~i ted. 

:herE a :1otcr driven sugar mill is used to tE:st thr ~ui:e capacity 

of su.zar ~i:in~s i;; t~e laboratory. The rr:achinc '·.ras c:·rr2"ted .an1 

!1Ecessary h1for:::::tio:i ~-·as obtained fro~ or>cratoro • 



Sugar Y.dll Hand Onerated 

With three drums (one of them splicer) 
Double handle for 2 persons. 
Approximate capacity : IBO kg cane/hr or 60 kg juice/hr which 
equals to 6-24 kg of sugar/hour. 
::eight without frame : 2C !tg. 

··:eight ,.ti th frame : 40 kg. 

~u~ar !-all 1:otor :nriven 

··:i th three drums (one acts as s:pli cer) 
I-:otor po,·.rer : 5. 5 kl·r ( 3 P.P) 
ApproY..itaate capacity : 600 kg cane/hr or 210 kg juice/hr \·rhich 

eq_uals to I8-72 kg of suear per !lour. 
·.·eight \·.ri thout frame : 800 kg. 
~eight with frame : IIOO kg. 

., 
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i'oundry/!lechanical '!orkshop 
~o~adiscio-Somalia 

?.eport ?:o. 3- CIT~iJS :t'~UI~ f PESSBS 

I 

Appendix I.· 

Grap~f::!"ui t and l!~on are ir;,:-ortant products of Sor::·alia. People 

consu::e thf::? !"!ostly as juice. Superi::mtto '\:.'h.ich is \·.rater rd:::ed 
g-rapcfr~::.i t juice i:: r:ost ·-·~ <i , __ (':onsum~i:l soft ,:_rink all over tr.e 

~"?.11 ..... ""l.. -, f"c,,.. OI'"' .... ~, .. 
-· ... ·---- :> •• - ... .&.. c.; .... :_ -- t 

Pr!:ssc.::. !la .. 1-::! a ?i::-·c ·:olU":!!l i!!~F-rtcd in a c:=st i::!:'on b~~c. At t~e 

r·rr:sses 
alu ... L::!. ·.::.::• Cc.~ to .:..:1~!' to; ~f t~~ t;ra::-t.frui t ~·:l:.: '.:'~1 is sli r.:·ed into 

t~·!O. .r~~ic•.: i'"l0\·:5 t::ro~.T~ ~r::rf orated al u~dr,i ·1:-: ".asc r;n_r-rort h·tto 
a cup ;!ace~ 2t t~~ tottom. 

A:;-:rro::.i-.:at~ ~a:-a,_;it~.r is 30 fruit!'; per !!li:nt~te:. 



Citrus Fruit Presses 

Small for orange and lemon 
Large for grapefruit 

Pressing speed approximately 30 fruits/min. 
Weight small size 3 kg 

".!eight large size : 5 kg 
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Foundry{J::echanical ~orkshop 
~oga.dis~io-Sornalia 

P.eport !~o • 4- J:.AI ~~ SELLER 

Appeua1x i. 

The production of maize in Sorr.alia has an in?ortant place in the 
cou:r!try's economy. Y.:ai!!e is :produc~d by relatively small col!!mer
cial sector c~ploying controlled irrigation ~~d traditional farms. 

~J far th~ lart:est scr.r.:ent of the porulation cn[c.5ed in agricul
ture !.i •ne outsid~ the I:!O~etary econo~y, pro".iucin[ primarily for 
i tE O\-l'll co:nsu:i:;tio!l and markc-tir..g any· e:-:cess "!:ieyo!'ld fa:..ily nef":ds. 
~fter th~ ~reduction of mai~e, far::!~rs have ~o process it to chan
ce its co:~iition for storaee. ~or this pur]OSE t~ry re~uirc a£ri
cul tural ir:pl~tr.ents. The riain ,rocesEes are t'!1e taJ~ing out the ker
?1E:ls fro~ ;ai.:e cob a,.,d the ~ri!ldi!lg the ker::els i~to the r,;ai::c 

flour. I!! r\u.~a.1 ar·::as, s:1all fa~ers :need ha::·.5. o~ r:rate'.'i sh•:ll~rs 

and gri~1ers to ~roccss ttc ~ai=e. 

A f:'hina r:o:':.el cast iron for si!!gle kernel co:-itd , another one 
for t~.ro ~:r::rr:els ar;d doubl'! handles for two :'CC::-.'lr; dc:>si!.:tKd at W·;. 

P.-0th are sinple for na~ufacture and tasy to .aintain. 

Structure of t:o kcr:iels r:achine: It ~1as a s?:.a.ft on •.-1hich shP.1J ':r 
?late is ?laced. Sha:!'t is l 'Jcated bC;t\"1een t, ... ., sii~ r,latcs on ~·rhich 
carry bc::rin~ ~·arts. F'.:ari:;g parts consis1 of brass buG!-..:· s !.n ,-:hi ch 
shaft tur~s. Si~e r-lates are joined by steel !'01s en each corner 

Of thr. }"l:.tf' .. • :'~1C S~aft is turr!ed by handli;: o '.!:°h!: device inclu
d~S the .f'e-::Jers which brin.r: t'" -. maize to shellinG on corr~ct posi

tion and ?rc~s it to the tc~~h of the sh~llcr plat€ for shelling. 
':'he fcc.:c== has a Sj'ring \;:hich arplies rr~fiSU!'E: to tfi-? r.:aize in t;le 

fer1~rc ~~~c~ a~just the ?O~ition of ~ai~t co~s a~d turn the~ du
rine t~-~: :~r·.-:~rd -::otj O!' to ~ro~f;SS all kE:rr~r-ls ~round tho r-:ai~c 

cob. ~h~ :a~a·~i ty of the sheller is 25 ke nc.l~e }:crncls :::er hour. 
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FoundryfMechanical ~·rorkshop 
Yogadis~io-Somalia 

Report !~o. 5- r AS'l' Er:n F~:PS 

A~nendix I. 

rater is scare ar.d not accessible by ~ost of the p~ople in fo~alia . 

. !ater is r:.eed for cirinkir:.£, home use and li-1c-stocks. F~t',;."'le li

vinff around tl:o rivers (:'habelle and Jubba), both of ~hich flo,,,. 

in the south;;rn part of t~af: country ar~ lnc!:y by bc:inc ~:·:>Ee to 

\·.oater source =:o~t of t:H': ~:,,ar. -.~ells arc often dC;C:-1 and :-.. .:.t suffi

cient for ~eople ard live-stocks. ~ ~ratical solution o~ ~~t~r 

:-robl~::1 for ru...""'al <-.:::-~a~ is use of hn·-,d pun::s. :~a1"!.d :·11!"!:-s ar!: chf;ap 

and suitable in size to su?ply adequate :-rater in ::ost o: th'- rE-

mote rural ar~as i~ ~~~alia. 

!".!-: .... ~Al tea:-'.' !·!::t3 her~~ -r~~·c:"'.''"d tli~ t~cl·r:·:ical dral'1ings of ~::..:id pur:!pS 

for fil':! 

Structure of the pu::r: :~'!"~ body is rr.ade of cast iron '.-:!:ic 1~ is 

wore r•;si~table to C'orrcsion tlian sttrl. Fod~.· has a mti t::.~le shape 

for its function. :at~r is ris'm by sucking action. TIH:!'e is a 

hole throuc;h w11ic~ ~lu:::;:!..r ,_.,orks up and down. :!·luncer i:: :-:aJf' of 

brass or alu~· i'"'.i u:.: sleev~ and brass valves. There is no "hearin;; 

except a ~i!'!plc bolt at top •• J!andle is also '.'nade of cast iron. 

It is placed at the to:_:i of the main bo•iy and r.on..'lcCt1=d 't::i t:i~ plun 

£er with a stt:el roi. '!'!1!'! :-:-:ain body is joi~cd to the oa~!: with 

bolts. The strotc of th~ ?tl~i? is 70 Mr.:. Flunzer dic-~:cti:.:r iE= 95 m~. 

J'u!!!p is dP.sle~ed to :c use1 o~ shallow wells \·d th a rfo::·t!l of IO 

metrf's or lees. The c.:a:-acity of ruT.p is !500 litri:?s of ···~"te-r per 

hour. ~!1~ ~-~1un:c;r s:·~tr-::: :i "! th!-! r.ur:!;> body is placed ahoYe t!'H: 

crou!!d t!1erPfor! it i ~ •:a!:.y to rf..:&rh for :;ai??t~::::C':1cc ar..::. !or c:!1an

cir:.g li::~t·~(:r. 



Cast Hand Pump 

MliY-1.mum depth : IO a 
Plunger diameter : 95 mm 

Stroke : 70 mm 

Stroke/min : 40 - 50 
Output/stroke : 0.50 lt 
·.-.rater/hr : 1200 - !500 lt 

~·later is risen by sucking action (vacuum). The plu..115er system is in 
the pump body above the ground tl.eref ore its easy to reach for l!iain· 
tenance and change of leather. 

The body is cast iron core =esistable to corrosion than steel. 
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Foundry/J.:echani cal Yorkshop 
r.ogadiscio-Somalia 

Pe port No. 6- STEEL r.o::-:sTF.UC~IOJ: P.A}~ FJJ·:?S 

Appendix l 

KS~AL team has been prepared the t~chnical drawings of steel cons
truction hand pumps for file. 

Structure of pump: Two types of bu:Ues are available; dc~p well 

type a:td deep and shallo\o! '.·1r:ll type \·ti th sand rrotE:ction. The main 

body is ~ac~ fro~ ster.l pipe of 3 inches in dia~eter. ~tput pipe 

is placed en th~ r-iddle of th~ hoiy, it is =ade fro= stP.El pipe of r+ ~nches in diarr.eter. Eo1y has a base flallbe and supports are 
l!':adc froT s?lcct ::etal cf 5 !:::: ir. thicknes~. At th~ tor of the body 
handl~ sup:;orts er~ fi::ed. All ;-arts are j:>in~1 by •.-:clding. Eandle 

can be sir.gl~ or ~ouble ~y de~~~1in£ on costu:~rs r~quires, it is 
~ade fro~ pi~e of ~ inches in diancter. Fa~dlc is placed on t~~ 
supports with a sit:!ple shaft. It is conr1ected to the rlunger with 

a steel rod or ri?e• Plungers are nadc of ~rass or cast iron. Flun 
~er can ·~e :::ulti-staees. V t~-!~C!l tht 0-25 ::~tres: sinGlc pluncer 
is usec, for every 25 ::etres a~oth~r plunc~r piston lr:atl:er is 
added. ~lu~;~r ~as a dia~eter of 55 mm or JO ~~. Stroke of the pu~ 
is roe r:-::i. '::':ic caI'aCi t:y of :pu:nrs c·l-:anc'! bet~·;ecn the 5'.)0 Ii tres 
and I5~0 litres de:pcnding on ;>lunGEr diao;:ctt:!r ~-1:-.ich is tur~ dE

pends 0:1 1e:;rth of the well. 



Steel Construction Hand Pumps 

Maximum depth 100 m 30 m 
Plunger diameter 55 mm 90 DID 

Stroke 100 Dml 100 mm 
Stroke/min. 30-40 30-4') 
ilater/stroke 0.23 lt o.63 lt 
·.:ater/hr 400-550 lt 1150-1500 lt 
Plunger stages 0-25 m single 0.:.25 m single; 

25-50 l!1 double 25-50 m double 
50-75 m triple 
75-IOO m q-.iadruple 

Plungers are brass or cast iron, cylinders brass or aluminium. 
~ Two types of bodies are available ; deep well and deep and shallow 

well types with sand protection. Both with double or single handle. 

·::eight of the body : 15-16 kg • 

. 
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Foundryfl:~~chanical Workshop 
Mogadis~io-Somalia 

Report l~o. 7- SOLAR IIBAT:SR 

~4dix I, 

Solar enerey is an inportant e~ergy source in Somalia. ·.-.'here sun 

shines t'hrouch out the year, the ~ost coc=or: ~ays to U5e solar 

energy are dryine under sun and heating cf hater by solar collec

i:ors. ~o h'!lp the cn~r~y problem of the ccu.."'ltry, i3!.lAL t 6:am has 

desig~:ed a solar ~olle~tor by usin~ the local :::at:;rials as "T!Uch 

as possible instead of imported syst~cs E~i ~o=~o~~nts. 

The 1~sien co~prise a S€parate collector (absorb~r) that is con

!!£;cte:.. to 2. !'lot \·.rater storag~ tank via a ~i:•i..t; syste:r:. ~he sto

rage ta!!!: o~ing a separate U!1i t can e:2..sil:-,- ~(; insulat!.d a:!ld sto
re th~ !:ot '.·rater over nieht. I!! a thcr~o::i;·:!o!! systc!!! the tank• s 

base is ;lO:;:i tioned a b~ve th~ top of t~e .::cll~ctor and \"rat Er .from 

the ta~Jc is ~irculatcd throu£h the collector a~d back to the tank 

by !'::ea~s of the natural effect of circula.tio::-: cani:r·d by hot Y..-ater 

in th::. collector. rold \·rater,ft:d to the bcttom i:r:h,t or th~ col

l~ctor fro:t the base of the tank, heats u:::, <:..s it do!:s so, b<;COi'l'CS 

lighter thus risine throufh th~ colh:ctor a~;~ oack to t1-.c ta.::-Jc. 

It is aitii tted to the tank throuch an ir:let i~ the Uj.'f'~r s~ction 

of the ta~k and \':hen r::tur1~ed ~-=ated to t::-:· tc.:j~, for?:?s & hot 

water lsyEr on the lo~·!er cold •·.rater w:hic:!-: has yet to :-'?.Os t!'lrour.h 

the collector. Once \'.rater in the tank ha~ ·:)"'.11 i1~::-~t:d b~' :·,atilral 

thcrr::~.:i:p11or~ cir·.!lllation t~roufh t:1". co~l~-:-·tcr, it <:an '!:>~· dr~'·.'!l 

off fc·r US!:. .:-or c:ffL!i~.nt cir.!ulati on t::-:: ~o:.;::-:' s °JC:"";".: should hr: 

at le:ast 30 Ci!! above the col1';·~tor!":l tori :1~t a !-:.·dcht s~r~ ratior; 

of 60 c::-. i::; ofte::1 _r;r,,.f1·ra~l~ to .::.void re."~ rs.:: flo 1·1 :':'rot: the terJ{ 

to th. ccllc.::tc•r \·hich ca::i 0ccur .1urL:g -:-old ::!,-~hts ·,-r~1C'n th: col

lce:tor i!::. r:ot fl.1~·!·:-:ticnir.g. In stuotinos · .. .-~~~r(. -t'.ic ctoraer: tar.k 

can r.ot be Ei tt£:.d above th~ ·!ollectors, it if: ~:~ccss~ry to er.?rloy 
a watc.r pur..: to forf'e water throuc-h th(· ~ollc ct or. 3::pr ri<::ncc. 
hAs 2.l~o c}io··T1 that, ·.·rherc the :·:atcr ir.! c~i ,.., ·-.-~Jue.- ,..~, .. ,.6 r·ous - ~-- ·- .. ' \.'.~.,;~--. ' 
jirty or cht·~ic'-lly ~onta:.,i na t~d, cloc.;i:~z c~ the. collr.ctor ar.d 

corro~!cn :.:icht ht !"·roblcm. In such ca~I'..~ ;-i:-ir.: of ~-:ider :i.(u;f'!'l

sions, ~::id r.:ore- t~1tln !5 mm i Tl diam,.ter a::= heat c:c}'}~.nc~r r, ay bt. 
Tt{: c~scar~'. 

The collector has been desig~ed as a I.: ~ 2 flat-~late solar col
lector. The collector has two main distruC."Jtion piJ:;~t and absorp
tion ripes. Absorption pipes are + inc!:e s in diane •.er are con-

'· nected to two d1st1'Ubution pipes positioned on two endn ot them. 



\-

- 2 -

~he water €ntErs fr~m one end then pass throueh the absorption 

pipes and leaves the cc•llector to the: tank. Absorption pipes are 

placed into a box rade from the shEet matel of I.5 cm. The top of 
the box, th~rc are t\·10 class covers. A ~·!oodi::n frame is to place the 
~la~s covers. ~here. is ?. sui ta bl~ iista::cc ~Kt\·;c,cn t"!1e glass co

~ers ~o obtai~ a~~or~tio~ ~!fici~n~ly. ~he abzorftion rir(~ are 

::'i:.-:ed \·.'"i tl: a·~=or~-::r ~urfa.-:r.s to i~:-:--c~sc t~.: a!lsorbi!lt: arf'a of tht> 

c-0111.rtor. ':'o :rir·:vc!'lt th!; ~sca:--.i:r-g ~f ]'l!·:at f!."O:'!! the bottom, sid~s 

~nd 1-istrut·xtior. :-'if:;3 isQlator is -.ls··d at t11~ dj strnl.>utio~l ri:.·~s. 

~otto~ a~~ ~1:~5 of t~n t~nk. ,a~a~~ty of the co!!cctor is t~e 

~(:att.:d '!:.rater of 250 li tr,r-s prr "h.011r a~ a avaracc of whole da:,r. 
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Poundrt!rechanical ··!orkshop 

~ogadiscio-Somalia 

Report No. 8- SADCOY. (SOJ-:.UIA!t Al:D!AL DP.IVER COJ.iPI) 

Appendix I. 

Animals have been used to either replace or supplement the n~ed 

for hunan energy exrcnded in the producti~n of food and in trans

portation. As the ~ain instru~ent of production of t~~ small far

mers, 85-90 ~ of Africa der~nd on the canual and draught power, 
the benefits of ~echanisation go to barely IO ~. ~he ~odernisation 
of drau[ht aniEal ro.._..er ¥.Ould amount to strengtherai.!'..g the· instru

ment that would enable the nan to ~akc a dec~~t livi~r, ~-thich h~ 

has been w1able to Jo so far, as h~ has !-.ot bce:n ::!'hlc to join t!ie 

d~velorment strea~ fully in the last t\o;"O decades. :Taught ani~al 

po7rer can rlay it's potential rol~ only if cor.sciou3 ~ttc~~s are 
t:!ade to upc;raic it. iJp{:rading the draught ani::al ro-.·r"~r systems 

do not necessarily mean that core aiai~als have to ~: brourrht ir.to 

position. ~he emphasis should b~ to cet nore output from the s~~e 

systeo by better imph:!!lents and cards, only a >tell-equipped infras

tructure can upbraie draug~t a~imal rower. It can be used parallel 

l-!i th ~~chanisation and give t:conofl!i~al m!:ans for r·od~r::'2isation. 

The bulk of power needs would still have to coMe fron hu.T:an ar.d 

a!limals. In So~alia, hur:ta"l enercy would still be as '!lizh as 60 f 
in most areas. To the extend possible part of this labour should 

be ~assed on to drau~ht animal power. 

t::-~"'AJ, tf:am has tried to dPsir,n a r:ul ti-pur~osc i::i:_--•1':rn•·:nt for sr.:all 
farr.:P.rs usi!l!! draught aniC?al ro·~:er. It cai1 b11 us•::d for a ·iariety 

of rurposcs to !lelp the up:r2°Hng the C.raucht a~i:':".al ;iowcr. Jt 
has beer: desig:?tizd to allow t?fficient and S!1f'edy -::ork ~·!i t!1 r.:ini!::.tr.: 

··:orb:1anr:hip ·.·!i t 11 a siopl~ dcsit:;!'l, so that j t cen !>E rr.anufac-turr~d 

lcc:nlly, li~ht in wci~ht for •:asy tranerortatio!'!, re;ady for i:::r.e

diate: us(: '.Ti thout lose of ti":!~ for ;:rt:paratory c.dju~·t:nc::r-:ts and r.a
de of locall!r available ;-:atC:rials. Also t~c: maintenance is tasy 

and that spare parts · . .,ould al·.·.rays b'. availablf: from local rr.ar.u-
fa ~turcr. There is ccono~y ir. it hcwevier, loa~ havr: to be provide 

probably as cr~dit !or pcorle to purchas~ or lease. 

Structure of device: The dtvice consists of a main frame on which 

i:uplements are fi:·:ed. r:ain frame is r:iade fl .. Om '(J channel 40 r::m by 

20 mm by 5 r.>m in di~ensions. It consists of two parts which are 

welded together as T shape. One of them is on driving axis and 
short one makes a right angle with it. In some areas two U chan-



nels cot::c face to face and make a square shaPe• Handles are made 
froa pipe of ~ inches. They are two on both side and supported 
with a flanee. On driving axis w!?.ere e~tra U channels welded to 
make it stronger fixi~.g holes are drilled. Eoles are used to in
s~rt the handles of iaple~er.ts to oain frame. ~or pulling action 
a ~etal plate is l:felded on the front ~~d of the franc. 

The device has t;.ro l:i::ds of ·-.-h~e:!.s fer front 2.!'!d bacl:. '?hfre are 

t~"!O be.ck and o~:e fro::t ·.-:h~,1. ·.~e~ls are !!!adc from stee:l stripe 
have a dianeter of 30J t!i:!I· ~he ~.-?!eel~ arc su~·ported b,- usin~ the 
steel rods to act as s:;Jckes. ?ror.t ·-.. !1eel has a diff!'rent function. 
·.-'hen the .lrivc-r wa??.ts to char:c~ t!!c direction of the covement, the 
front ~~~~l can b~ turr.ed ~asilj b~cause of that ncsign. F.ot~ back 

I ar-,d fror~t ..... ~eels !!ave a s11?;-ort =-~:Jc of 2 i!!chPs pipEs ~laced 

i::to a~ot!!cr ~ji?~ of + inc!les " .. dia"lc~cr to rci!!force thf; sup

nort. 
?lantir_z op~ration is probably t:!t- ;iost i:rzportant operation per

for.:i~d by SA!r~Y.. ?actors in rla~ti~ are ti~~~. secdb~d, depth 
of rla:!ti~,:, pla!!t ;cpul?.tio!!, ?::.~Lt spacing and row '.::idth. A.t

tecps ~uct be ca.de to ti~e t~e -:~~tir-s at the on set of th~ rains 

¥.aize, being a lar&c seed, can tclerate a ;iod~ratcly rough seedbed 

.!. rollb!! e~cdb~d is al~o r::o:re er~!:io=i rcsista??t t'1an a fi~~ se'!dbed 

a?!d is less lik~ly to waterloc. :~z.izc can c'!~rer; fron 1.rpths of 
plantir-& of between 2-3 ir.c~~s. :~e d~ier tn~ ~~~ditio~s the dcepe 

shoul•i :~·e the plantine. T~is d:~ th ~akes <~::icrc~nc~ core likely 

v:~F-!1 t:·wr~ is a dry ptriod after -t:1e first rains a~:d at the same 
ti~e Gi7~s Gr~atcr 7rotcctio~ fo= the se~d from birds and rode~ts. 
'!he pla:r.t )Opulati::>n at harv~st is 1-.ss than that at pla!1ting .f"-r 

the follo•.-:inr; reasons: L~vel of cermi!!ation of set:·d, loss of sted 

ca11sei ~!' :ile.nti;--L to d~e:p or t~ shallo~·! also birds and ro1~r"ts, 

:pest3 ~-~:i ·U!::!':"·.::cs, c::cesei V': or i ::i~·.!c quatc rai!'lfall, plant nnt
rirnt d~ficicncf'~ or ,.~·:Ct-sse~. I~ t!ic th~ory th£: area available 
f'Jr ero··rt~ ,,f ~;ach plent ~hould ":>-: equal. The ro•.-r ':.1.dth :r:o"' usf·d 
is 0. 75 :·rtr"."::C: • ~~C pl~r.t~r df'.~!,-~'!~ inclu~~S tt·.'O flant'::!"S, or.c 

O!'l e<l~h ci fr. :~ach enc has t•.·.·o ?"··~cl:ttn, onr: !or sr.ed a.1-;d tht other 
o~·= for !ertili:;;cr. rlant~rs ::ir~ ~i::cd to ::~ai:1 frar.:C; b;r si:::ple 

buttt:rfly "Jolt::. ':"h•· fu'l'lctio!1 rf :::a.in !rane: ia to carry the I=lan

tf:rs and to chance tht diEta:'lce ~~tween two planters \fhcn the far
m~r re~uire to use different pla~t s,acinc. Prane is elso ~ade 

!roe 40 ~m U cha:n.~el and ripe o! + inches a~d pip~ of + inches 

in some areas. It has e:>~ttnsior. arcs are fi:>:cd on both sides of 

the ~ain !rar.e. The body of planters consist ot a circular plate 

on which both fi;.cd and moving !ineers arc placed. The fixed !in-
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gers are welded stro~gly to prevent the bending, if they bend evei 

slightly on any i~:;ia.ct toward the moving finger, bending eventualJ 

reduce thr. space for the seed to fall so blockage occures. Tne 
lencth of the r.-ovi:!g fin6ers are l".adc slightly less t::1ar. the fixec 

fine,..;rs to rrcvcr.t :'rc~atur" O!'cning on co:ctact \·ti th i:round. On 

both sid .. , ~":o::.::c~:al r·lates act as cast: and cover fo?:" ~i?:f{rs in 

1."!~£i.ch S'.l :is fall ::.:,:·m, first fro~ ho:.~p(r to t::!. se(;d ~-.-hc('l then t~ 

th~ rrou.~~1.. Sc r-d · ·'~r: r-· l is :rla~~:l n~ t~-rec:r. tht· :1e~:ac;cr..~l fra:--.t: and 

~c-::1 ho~·;~r. ~ec-:~ arr. :fill r.:l ir,to llo:·r·er, iron ho;)~!" t~!!:"{ pas.; 
on t:1~ t~ i.:d ~-!h!!..:.l o:-t ·.-.-~id! se~d src'Y!CS .irillP.cl. A E-:-all ?iE-;;cs 

of :>?o~:r: rtf·ber is a.i-:icd in t!H: ba:;t' of 1!o:·~r:r to : =--~v,•:,t E~cd 
fro:o !:>:;i!'r ja .. '.".'!"-"= ":--:: t·:·! '=!l t11~ ~-:he~ l a!!d t!:.r: ho r-:.r. :J carr:; all - ~ . 

t"!is ::o:o~.::-?~"!"T!ts, a :-:.!".~~ of +. i!·r-:1~s is 1;st:'1 :=.s a ::'.-:s.fth, also ., 
tr:::.sf,:rr:!iC" of :-.~-.-·.r::n:t is '""r'",-.i!.•i·-~ 'h·· a ·;i::: ~f t··.r'.l.-·. t:-.~. :;iddl~ . ~ -
r-art 1::~1 s·::<::n ... ~.,_,..~. ,..::•; 13.1.t-:r C(\J:~ist~ of t· .. ·o !lo::.:;:.:rs ~1o~:CV{.r, 

or..e of them i~ u~~1 to su~rly th~ ftrtili~er. ::'he ~~t:rials ~r€ 

selC;ctr;d to nekr: ::;-roductior~ lr.ss c.:.pcn:::ivc, availa~·l£: i:i local ::a: 

'kc.t :2~1 r-:2::!~1facttJ.rine; is c2sy. 

rlon~hi!'..C is !!.!'! ir::::-ortc.r..t or~ration i?: fit:ld ·,·;ork. ~o pr• ;-are the 

!i~ld for sC'·:.:i::·~: ;lnu:1:inc is ..,.._ :iuir-.d .• Flot1.z!l :or?~i~t~ of a shar 

r·;alboar·i, ::e:~d ::-i:.-.::, ::!.'J.: a::d leg. '?he c:p:ration :rur~:.e:~. of it co 

S '.1-'f'~cr• i.., ~-..a~ "'~ ... lJ.tti" '",.. O"'~f 'f'ro··• eli C" fro"" l~n~ '="'".; ~ "'"/"'T<e:i "r. .L-U. • _.., .,.:.& " '-·- ,, --- .lo- - "• ...,,, - - •• ! - t..: --·- __ .. ""' - • ~ 

it a Si·~{. !::vcr::io~ 'Jf thf' furro·_.1 tlict:: !ollo~·.rs i tf: : !.:-:;lac·~-:r.~::tt 

O!'t tl-tc o;E;r=!tinc :::;·.;rfac~ • .?urrm·~ slice ~hi::ti'!lg ov15r -:~c sllrfac:-c 

dr.v~lo?s rr'"!~sur~. on ! t. '!l".·:s~ :-rPseur!·s arc. stro~1~:( '.':'t :~'"a:- to th 

ehr:.r-: :-·oint ar-,d at tn(. !ja!board bru;.st, ·:!it~1 the. rr·e!_;lt t'l:at the 
o:rl'?rati!'l;: s~rfa~~: is u~ualJ.~· ::1c.d<. by t·.·:o or thr·--= ;ii~ :-e:;, shc;rr, 

-:cl..,:.·a!"l C':" ~»al~~'.:'-~d 't·!'· P.st i:--- or~ :-r t!!at t~~c ~!'!:-r-: :.:.--.~ :;.~l!l~·ard 

brr·c:.~t -;-a~ br: ~!1~:·.:·I! ···it~l ,._£'··: ~!1~!'=. "."h-: f•.r·~t!or. ?"-:!'for-..r.:t bS th 

share is th~t of :--utti ~·.: of~ t:·:'. furro,·: sli ~,. s u:< ".'r it .:"::-o:n t:-t•· 
f11rro·:! ~otto:?: t~~ ~- t!1~ fu~o~·! oli':'f' e is rai:;r. :l c.lor.[ t:~.; o;' r2ti:r.. 

r:urfc;.('r·. '?l~" :..al 'tl::~rfl 5.s t}·.~t :-r.:::-t nf t11~ ~'J onz" ju~~ ~·~c?. of the: 
s~er(·. !'t r·_.cr;i·_.~~ t:i.(. f'.l::::-!'o·.-.. ~li~'"S ~re::: t~?( zh~rc c·-:'i tur!"·~ it. 

'."hr. :-.ri~.::i::al jo·· o! t:hc ;:<.l ~'ard is that of crurhi:·.,: a~d inver9i 

the furrot·: clicer ~ut off :'rc::l t'hi:. !and by the cuttir.s t.d!;f' o! th 

chart a~d chin of th~ nalboard. o~ the left side o! the fros is a 

land side. It is e. long !lat !!!~tal i;iece that absorbs the side to: 
ces created when the furrow is turn~d. ?roe is at the center and 
all the other rarts arP !a£tened to it. The principal job ot the 
leg is that o! co~.r.ecting the !rog to tha ~ain !rarne. !rbe share w 
designed as enou~h strong to abrasive action during plowing. Both 
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the ehare and ::!2.lboard are made from the sheet of 3 L= i~ thicknesi 
land side ~oac set hori=antally al&o it is made froa t~~ sheet of 

3 i1!I!l in thick"lless. ?rog consists of t;.ro :1arts ~-relied to;-<:thEr. The 

lee '-ra.s d~siO'led by using th~ ~chanr.~l ~f 40 ~3 by 2C ~~ by 5 l!:!D 

in cUct:nsio:-?s. To .fi:: t~e ?lOU€'!1 to the r::air. fra:-:c C!~ct:u-r iJ C}!ar..

!!~l ra.rt •·cl·~.ed !ll"ri::ar;talljr o~ th.~ vr.rtical lee- a:i1 :·rl -~i fi::i?l£ 
·n,.. ...,,, 1-.. ,,_. ;--~,., 4 "' .. hol~-c: 1· t"',. --i· ... 40 ...... ,... r-l-.-:pi:··-S '"-C :?=-.-.C .... ___ .. _ ";'- . ~- !l :1- •.. Go-~ .l..4r.. •. C •... 

ai:-~ior.. 

~h.-. ::-?..i~ chj~·ct of t:~"' ~·Jlti"!~tion is to :.,-,:.-:troy \-:~,,~c-. ~~-: 1.·:t;,_J(;r 

c-onsists of E:rin~-~-~~ cultivator tines. '"'ul tivat"r :-.:. :~.:..:: arf:- ~a·.!~ 
\. - ... -

fro~ S~:~·.t -:~at-:rJa~. r-; 17 ~27C a sur::_;ort:i..;-i:":° ha;1'll~ ··!· . .:-:·. ::.a'ic frC\m 

t'!l~ :;·i)(;. '='~"'..•.y ar*= fi:.ed on t!H- '1~in fram,; ty cuppo!"t.:.::: ~&a!~C:les. 

T}}r: !H.::.·-11llt:::; arc pl: ::~ti i;:to th-:: !l'.'llf s in t:t!· !ft.'!'..in fra-:::. ":''1~y ca~ 

be fixed cm differ-;:it h"'i~hts. ~Prt:: are: t!'!rce :hoes. :-·:~ ~or:s '.'lave 

a ::uitablc shape to :··n:i th~ ·-1.ld :rla··.ts. ~he r.atcria: is t:tE ~}JF.(;t 

of t!lr!·:i:: :-.illi-:•;tr!'.s ·.-:as c-hoosr:n to be ::tror.:;; .:_;;ou.:.:h -: : · :cr7- u:-:~'!-:;r 

o;-cratior: loads. T:l:: c·;!ses of thr.n arr..? fiherp·.:r;.{. d to c··•-: t~~~ \·'iJ :i 
;:lants. 

ru1 t5.vatin~ is a~ i--·:o.::tant or•eratio~ in landl-1ork •. \ =:.::::""l~ furrc~: 
J - -

is m:cd ~o _?r.:pare -'::~i~ !m~1 for cro-r's by bre:::-:1n_'! 11~ •:-' ~oi! aroun 

th'!"! 1•,r;troyin:; ···c~ is. ?urro\1 is "1a~c fron a ::;~(·et ~,_ ~:::.: o"! ~ "'r' 
in t•·~c}::r·!S:!. Tt S;..~:-'1 ~~, ~"'!l:ii!![. Its h"::-;dle i3 r:~1: :~rO:! t~H ~ip 

to atts.~h it c~ t'hi: ::ai!'l fra!':"'r.. The sha!'" of t~(' :'.t•rro· · !:: ~Hi table 
for C!Jl ti vatin~ ar:c it i~ stron~ to ,.~ork -::fficiently. 

·:ic·n fa:=:-;-:ars arc c:.:. ... -: to f:!.,..Jd and c,,~-i!:f. !>:?ck, t~:c:· ·- Z.V"! t('I :-~rry 
t

1
:r.ir ti::c~!": -!'",~ ... (·:'.,.('! .. ,a: roo1~. ! ::ir".:'lt :lf"~ITo•·: :t•l:··['. ::; -t;":r far-

t~i' ~O':'ii:oi. ';arro··· !.~ r-.2.~' !"ro~ the :1i''.!"t of 0.5 -~: in "':":·.ir:::~,~~::;. It 
is !'r,,·:1:~-:-~1 'G.~il3r b~cause of itz siv!'lr: :~!'Ci-:-~. 



SADCOM 

Soma1ian Animal Driven Combi 

A single ~raae '!-!ith plough, weeder, two planters, ferro~, barrow 
attachements. The fra!!!e could also be used as an ani.I!!a} driven wheel 
barro·-~. 

?race l-reight : 9 kf. :ei-sht of two planters : 40 ke;. .~eis)t o:f fer
row : 8 kg. :!eieht of :rlough : IO kg. :eit;ht of three n!:oes weeder : 
5 kg. 

SAreOE is designed. pri-.!e.rily for donkey traction. 
Penetration of ploUGh, weeder and ferrow could be adjusted by the 
a~justable height of pulling string and shoes. 7arious disks are 
available for the pla~ter to pla.~t different seeds. 
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Moeadiscio-Somalia 

Report Ho. 9- WI18 !·:ILL Al~ ~SAR IO! 

.!ir~d is a clean, re:rlenlshable sour~e of c.ncrgy. ·:ith a windpllI!lp 

it could provide er:.er;;y for pur.pine water !'or houscholC., irrigatio: 

and li vcstock. ~1 t~- ~-:ind?:"?ill it could r·(rfor!J acricul tt:.ral tasks 

such as corn grir:.d:..=:r, su~ar cane crush int:, t~"!.rr:shir.e;, \·:oo-1 cuttin: 

and othf;r s:p':cial a7plications. ?coplt= in fo .. alia (les~ ther! 5 r.'.il· 

lions, three quart(~s of which arc not s~d(ntary) and liv~stock 
(more t!":.2.n 50 mill!.J~:~ of ht:adz) havr: e ~.:it~l cc:.1a~.a o~ ~-.-atrr that 

can he very liEi ti:i~y satisfit:d by t•·ro rivers ~S!labclle ar..d Jubba) 

both of which flo·,·: :.~ the souther?: - nrt of thc- so~:alia. fine(: thf, 

wells are often clf:c? a~d rt:latively fe•:! (less tha:!'l 20':"·".:l) ~-rith r(

cards to the a::iou.."lt of li vc~tock ar.:i to t:hc c:;.:tf.-n:;io~ cf t~,. 

country and since de cp ·.taters <-re often too zal ty for '. ·atering, a 

large amount of t:ie ~-:atcr nef:d is f:atisfied by c·1e2.ns of rair. r!:ser· 

voirs, ci thcr nany :-.atural a!'ld quani natural ponds or ~f:w large 

artificial ~asins. ~ince the n~tio!!al econo~y is ~ss~~-:ially based 

or. the zootechnic ac-: i vi ty, it is cl-=:er that thr· ":!att:r !011;~ly is 

t!le ''!2.i!! requir~·r;:!!~"': in Sc::alia. ')n the ot:hc:r !'!a!ld, t~~ country 

is lucky in subj~ct of ·.-:ir.d r.r:r..r;::r. .'ir..d cr:.er.:y i:o: ::ui-:a"'ble i!l al

most <!ll parts of t:-_-: country. E:-:cellent condi tior.s :>r• vail in pla· 

ces along the cost :.~·~a the northr·rn ir..terior of thi: col-=Y.tr:~. Th~ 

country's bit: pct~!'"::tic=.l on · .. 1i!!d ''?:crcy is not ucc:'I ,;f:.'i ~ic:tly yet 

Foir.ts which speak i~ favcurof cnrrzy arc :r.ot only the aood pote~

tial condi tlo!1S ~·:hi~:: i:?:iicate that this ~ncrcy sour.~c '.·:ould be an 

attractive o;ticn i;. ~co':o::iic terms in r..ar.:r }')lacts. f:c.en L:. the 

me ~li ur: a!!d lo:.'1et€:r::, ~o·.;f vcr, t' :t. ir::.:1orto.:r.:C'c of wir.d C:!:er,;:t as a 

source of ~::cr.c7 i!-. :o-::elia <'onld ~:-.tr.:nd for hc=:·o·:/ t~( :;:u:.:?i~•£ 

of 1·.ratrr, drivinc a;:-::-i~ultural d{:viccs and c:c::eratio.1 c:.~ (-2.~ctri

city. In c£sc 1·iliere the ~rat~r is us~d for livestock it ca~ be as

su~~d that o~~ ?~C~ con~·cted to a ~dnd ~ill sup,ly an avara~t of 

I·.)0 cattle or ca.r.'-:2~ or IOOO goats or sh-:~r. ~ht:? re:o:--lf ···ill cet 
i:"h ... ap dri:rikinrr ~-'?t~::!' 2::id using of the dc:r:r water inst~ad o! surfac( 

•:Tatt'.:.c froo _t,•oo.ls S~·~ cific inf~ctious dis(:ases tran~::ii tted by conta

n:inat~d oirinkinc •·:a:~r Pill corr<:flpondincly fre12ur:r.tlj• l~ss occur. 

'"!le uae of • .. :ind e?:e:-:y to rump thf' \·.·atrr for s~all scale irrieatior 

have econocic ad"lt.~tages over di<.sel or retrol opr;rattd pu::ps. In 

rural a1·c·a, farmers can use wind encrcy to proct"ss their products 

to chance them in a EUitable condition to store, use or sell. The 



agricultural devices which is operated by wind c~cr&Y will be very 

efficient g,nd separetly used. Many works, which is do11e by usinE 

t~1e human power alr~ady, l-:ill be done by using the ~rind energy 

";.·1ith :nore cfficicntJy aJ?d higher capacity. 

!·:3""'Q: tea~ =ias tried to help th.:= solutior. of energy and water !>rob

lr.r.s ':Jy C.t,si::;r!i?'lg- tl·ro kinds of ..... ind mill. Locally mmrnfacturcd 

wind ~illc gain a nuz:bcr of advar-taccs: 

Im?ort ::ubsti tution a~.d her~ce savi!'-£: of .forc;ic:r: currencj.-. 

~~ortc.r cupply li!:.es fro:!! ~al:ufacturcr to costmrcr, r.::sul ting in 

rr.or~ locally adopted syEterns, r~duccd tre~S?Ort costs, ~limination 

of in:_-'c·rt for~ali tics, f,.wer " l!!iddl(:-na"! n and 1.!:l;·ro...,-c d sparE 

:;:>E.rtc r-.!:.j a.ftc-r-salc-s sr-rviccs. 

En.:-~1a!'.tBe:nt of d<:vcloi:ir.g cour.try ca:ra.bility. 

- Job crcatio:'l i::i t'lrln the local econor:y. 

- :Provision of n:orf: reliable power source than 1-tith diesel in rc-

r.iote crP.as. 

- 'ide:r use of ~u~~~d water, leadiP.£ to i::irroved ?..['ricul tural 

outr•uts. 
:oeally :;-'roduc;cd wi:nd?mr.ps will havr lO!l[(;r lif!:, hic}1cr rrliabi

li ty and lo~·:er ~aint~rianC'c costs than man~; ;-:r~·viousl: j~=-'f'lrtcd 

wind:lllls' ~·ihich l·!i 11 err at".' mt:r:?:l~r of oiff'i:-:ul tics =:uc·h e.~; 

n~ediY:[ forcing t:urrency, d-2liv!::ry ti:.?!: C'a:i br lone and s 1:.i::-pi!:[ 

CC'f:~3 :!i~!1, f'~t ;:-:·tti71[ o•,·n :·.ri;1d c:·.pi:rti:::C: r.::.1 t~lis ::..~r.sults i:1 lac}. 

of in::'o::::::c:.tion ~.n'1 k:-:o·•l!~1cc- and fi~all:-r difficultir;fj to c~t s.:r

~1ic~ ~r··'l ~rar~: rarts. ")rsi[r:i~j '.!indr-:.ill:; :1av~: bu1~ a~iOj tcd to }(·Ca] 

condi tio~~. ?:~(· '·.·i~)d !:lills us~ c·iehtn;n bla::h. s rotatir.[ or- a ~cri-

7.er.ta~ 2: is t:> cci.:,tt.:r1_ "ind ~-n~rL~Y a::d tra:· :.f.:·!' t>~t £ :::c-r-:-· t~ 
~ ·-v 

li:-'!t-·r, sin::'lcr and c;<.~irr to ~-.ai:~tai'.'1 t~a:'l t:1• i:.or•. (·o:::~·J-:~'.'. ·:i:::d 

::i 11 !'.::·st ;-~. 'To :ida~t th~ ~o~.-,l')Ono1ts to lo:·P.l "or.di ti on!>, t=v· r.ur:
bc.,.. 0 ... +·-,, r·o~·· 0·111':,..ts ill th,. c-~-.,t .. .., ···"'r"' rr· .-~ .. , •. d ....... ·-~,,..:, ..,..~ ·-.-·C'-:1· 'h 

- - V .. • .,; • .:. • • a. ~,. - .. ._ • o ;, , •, - - - • • - - ·- '" •• • ,. • • f. •a. -· I I I ,_ ... -

lr. ':'~J ~· r·· 1uirc s".:r·;i~inE;: o~ly a ar:nual b::.eis ucually or.ly fo::-

a char.er· of l:tbric~~t. ':"heir er-sic~ caucc s ?10 lo=s o! o:pe!'atir.c '.f

ficic::cy ~r.d i!l :::an~· caf'ef: actually i::!provce pc.r!'orncnc~. In thE·ir 

conetructions, local ::;at~rjals were used as r:.uch e.~ poEsiblt. ~1C:ir 

dtsi~n suits local conditions prevailinG in the So~alie. 

Structur~ of ·::ir.:d mills: Two designs were prepared. ~irct ont: in
cludes a crank drive ~tcher.ism which converts the rotatinc action 



of the rotor irto r~ciprocating action for the pu~p dirlct at the 

top of th! to~·-·c-r. Second dt-sien includes a fftari~T :;ic~hanisrn which 
chan£es the rotating a~is fro~ horizantal to v~rti~al to opc~ate 

acricnl tU!'al d~·;icCf:':. Poth ere n:nl ti blade t~rpes. ~:1e~· have 18 bla

des O!'l th(ir \·.·:::.e-.r:ls. Th~ blad,.s are connected to t;:c: hub of ~·.'hE:El 

"t°>y usir-!g co:nn: :-~ior. aros madt of anclc iron. Dade ri::£s hold the 

hlc:1r.s firr:l:-' r;.~d ~iv~ the~: a sui ta bl~ ?Ositic!l c~: a correct angl~ 

"ith •·•ind -1ir-:-·tion. ·-n,~::l is co~n~ctc-d on the rc·-:cr b;T a ~ 11~:~t 

~-·!1ich is ::.c~·:lr; -=:= :li;:.h t•.·r.silc ['.tc.cl and is rociti~::---~:l by ball b{·a

rings. !~nri~c ~a~~ of the ~otor i3 fi~cd to th: -=~a~~~ission ho~ 

~"!hic:1 is ;tlac·: ~ on the: top of th~ to·-·c-r. Tl1e bo~: i ~ ::a de of sh£:<. t 

~etal. Insid~ ~~c box one end of the rotor is con~~ct~d to the 
crar:k ~u~tio;i. ··::-a:-.1-: :;!•cha?-:is~:. eor:$ists of conn""t:;-:.:.o~ ;arts and 

f'.!~afts ,rins L1 .:.i1~fr ri:nt i .. n:::t!1 and t?li::y Arc· co:;!·.~ ct-::d tocc th(;r by 

;-ins. Rotati::'l; z.ction of t!?(; rotor i~ co:nvc:rt!'d i::'to ::::-~ci:;-:rocatinc 

actior. by the :!"ank mechanis~. Thr. ~ovement of th~ f o~rth part is 
r~ciprocatinG action and th~ piston pipE is joinc~ o~ it. ~he box 

ircl11di:r.;: cran:: :.~c~u=:.!lism aleo '!las the. tail vane :. c: f~ ,:ed on it. 

Th(' t~dl -vane c . ..:: just t!u: rosi ti on o:f \·:heel dt;re:nC.:.:;::B" er. thr. wind 

direction. It .:s cor:~~ccted to t!'lc· bo:: 1-rit..., s~>rin:s to -rove the bo:>: 

when t1:-: :·:ind. :-..:.::::-eC'tio:n char.ec.d. The to•:!t::r is ~~act of ancle:f: ·.-•i th 

su.prortine be:·:. ':"o~·,rcr is built on a concrete bloc!: i~to ~-.rhich thf: 
tow~r lcrrs a.re :. ~sr-rtr:d. '.!'!lcrc is a ladder to cli::b to t~e tor of 

th(; to,.rcr for 2.:.j:ist~cnt, ··a.int~nancc and initial a.ssr.:r.bling. 

S1; ::ond d-::sicn -::: th( '·!i?ld "lill has tl-!e sal!?f' struct·..lr-: o:ccpt th•. 

crank r'.'?~chanis:-. It is also has sam{· opccificatior..s but it gives 

a rotating a~t.:. o:r.. on vF..rtical axis. :o~-~ at the to·.:! r ~nly cha:!zc 

thC: a·:is of thi: rote.ti!!!" action fro~ hor1zantal t".' 71.;rtical bY 
~ ~ 

c~ars. ~he ~~£=~ arr b~v~l c~ars and ~re placed i:·-=~ t~~ trans

r.:ission box oi' ~.-:i :nd r.ill • ,..~1 .. rr.tor of t~e ~·!heel -t·..4r:1s the :hor1 zan

tal sl-tzft 0!1 •-::::.:.ch the bev~ l c~ar is fi~('d. This ~~ar '.·.rorks •.'fi th 
anothr.r br,vr~l cc z;.r in c-oop,.ration •. Th~re: is + =::tio b,.·tveen the 
cc.ars. ':'.'hr; fea=:: ar1 dcsis-nr1 to -..·orl: 1m . .:-lcr th<: •.-·:.~.1 :!.oad. 

'!hr c~ar ":JO:· :..':!?.~':d on floor l~V"' 1 to Sll?pJ.;>• ro\·:e:r t-:i br:plc~P.nts 

er.d to :onv~rt :-otati:nc 2.C't.!on to r~ciprocal for ;u":'lrinG consiste 

of three bevel r~ars. ~hey arr. positioned as one cf t~c~ at the 

top and it's a:1;is is vertical. The oth~r two &ears work with top 

gear as ~atch c~ ~oth side and their axises a~~ horizantal. The 

~ears are locat~d in a box which is made from sheet material of 

5 mm in thiclm~ss. The box is supported with bars on corners. 



Gear shafts turn in the ball bearines which is placed into the 
housing. Housings are welded on the box walls. The shaft of the 
top is fixed to the vertical shaft of the ldnd mill and is drived 
by wind mill. The shaft of the side gears are horizantal and the 
ends of the shafts arc suitable to fix agricultural implements 
such as juice e~tractor, maize sheller and ~aizc grinder or. th~m. 

':'he 5car bo~: could elso be used to operate su&a.r r:ill to ~roc~ss 

sugar cane. Jcar bo: also has a c-rank &!e:har:ism ~·:hich is fi~:ed to 

thr bevel gears in t~e box for rumping the; '.·.rater. The ir-:plc·~.<'-nts 

which are fi::ed on the bo:-: help tb~ far:??r:rs on their !Veryday ' . .-!ork 

The system can be tl~!.d '!'>y small farmers l":i t:1 10\·J coE:t, easy Sft

tine, oreration and ~aintenancc or by villag~ rfoplc i~ tur~. 

As a pr•. -study, the ·.-:ind !!!ills which build vi :-.roriou~l:_.. WC'r~ visi
ted. It \·.-as found out that all wind mills ·:.'f!1~e out of order. Thry 

have bc~!l e:':ariincd car~fully to find the problems. Onr: of the :prob 

lens •·ras t~e fatigue of th"! con!'lection ro·i h~t\·!ecn ~·!i~C. ~ill ar.d 

;iiston of ::iurn,. H:r.dcr frc:quer.tly rr.:r~e.ted str(:s!::s ~etal ~..-ill frac

tur~ at a EUC~ lo¥~r roint than it's ulti~~te strcnGth. ?or this 

reason the factors i!! choosing the ~atcrial for co!lncctio:; rod 

must be ac~uratcly calculated. To solve the Trol"lc:i t:~e ro·l::; must 

be chanced with strc!':ger or..es. A!'lothcr problc!J \':as the 1 ~athcr 

impairr:cnt. After so:-.e tice the leath~rs i:!orn-out hece.nse of the 

quality in tlost of t~e case. 'l'he solutio:i of this :f·ro·c:cm was cht-

mical treatn-:?nt bcfo!"e o~e-ration. ~he:nice.l tr(·at';;lcnt e.::.::-lied br:

fore uping ciivc leat~er ~xcellent service capability, 

'_t_" ~-.!_·-: 
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N :((TSR)X(V)X(60)!(k))/((2)X(pi)X(r)) 

- TSR : I 
- k : I.47 

5 r : ~- : 2.5 (m) 

- l : bet\'teen I and IO (m/s) 

v I I 2 I 3 4 5 6 7 8 9 IO 

E 5,6! I !I..23 I I6JA 22.46 28!)7 33.69 3~0 44.92 505; 5~5 

and 

p 5.2 4IP I I40:f 332J3 650 II23.2 !783.6 2662.4 379~ 5200 

Ir 5.6! II,.23 I Ifi84 22:f6 28.07 3l.69 3~30 44.,92 5Q53 I 56.15 
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'e 

Windmill 

Rotor heig_lit : 
Rotor diameter : 
Power at IO m/s : 
mun ber of blade : 
StartiD6 wind speed : 
Breaking wind speed : 
Pump piston diameter : 
Stroke length : 
Output/stroke : 
Output/hr : 

I8.5 m (centre of axis) 
5 m 

5200 watt 
I8 
2 m/s 
IO m/s 
80 mm 

I40 mm 
0.90 lt 
I500 lt 

Plungers uy to 25 m single stage 
25 - 50 m double stage 
50 - 75 m triple stage 
75 - 100 m quadruple stage 

---~--
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-Mocadiscio-Sornalia 

Report Eo. IO- ROTARY CRAl:E 

Production of the water and fuel tanks have an important pli 

FY.·!. Different sizes of tar.ks are produced by FM'•l ra.ni;ing f: 

20 1!13 to 500 ?:
3 • ?Ji-:-::! is one of the bieest builder over the 1 

and it is the single manufacturer of v~rtical tanks. The tai 
which less than 150 m3 are rroduced by following th(' CJa!'lufa1 

instructions were prepared by Y.:E~AL teal'.!! :previously. Fut th1 

dnction of the ta!'lks over 150 ::i3 ~ad a lot c,f ".!ifficultir.s. 

building of those ta~Jcs was very troubl~sooc and expensive i 

possible only if a suitable crane was a~ailable. ~o build a 

a scaffold l·:as boiJlb :prepared ~~ ?!·~·-: a~d for ~~ch nr.w tank : 

taking tier to !1r~:rare a scaffold end addi tior.al cont was h: 

take a::~a.rt th~ scaffold a!ld to trans!lort it for diffcrt: :'.'lt t: 

different locationE was ~aking th~ cost cv~n ~ighcr. 

1-Cedal te?.:-: h::..s tried to find out a solutio~ t0 build the ta: 

easily, rapidly a~d ch(:ap~r. for this :mrpos!. a rotary cran1 

been desi[ned. Py nEiPt; thiE !'Ortable: crane the buildincr of 

can be rcaliz!'d quickly and chea":'P.r. The ust: of th( crane '.·:: 

vi de an important advantae~ to ·::'!-':: azaints to oth!r build er: 

Stru~turf. of the rotar~r cra!·:e: It is (:~ad( of r:ostly from an; 

iron. It i~ co~n~cted to the ce!ltral polr of the tank b~r a ' 

tion pipe and could b~ turned all arou!l.5. th'! tr-nk l.'.:uri1!g co: 

ti on. Jullf:ys are fi::.ed on t!?e top of th~ crar.e, fro:;i t:"?cse 

:platforT:!s on wtich •.-:orkrrs v•crk 2re carried tosr. t!'er Pi th c; 

riaterial. ':"her~ ~re t•.-10 rlatfo~s. Jn~ of t~1'~r.! .:Le _;·12.C''d in: 

tank r~:!1d othi:r ol"!~ if: ?lac,·d outsj df, ti'H· tank. :=:r.h!CC!l the- : 

forr:;E is t:-ic si.df, \·-all of tr..~ tank •. Uso bf·t, .. :r.:en th-:: outsid, 

forr:i r.nd t~nk surfac·(' t1·:t. s!"l'°-=t v·hich will b-:: •::tcld!d on th,. 

wall is :;nll~d u:r fro::: t 11~ ::rou::d acain · :i th t·.:o :rullc~·s at 

:-~cause of th·~ . osi tion of :-.:.!'l[i:-1£: ;:u::!.l~~rc, t!-.c s:!-11 ct 1.~at~·r. 

liftt-d up it co~! s 011 ".·:.act ;·oei tion '"~"..!'<' it •··ill be , ... cldf', 

jor.-r.i net req_uire further a~ ~·1st:-1~nt by -'c;t: chniciane. Plstfor1 

sh~rt are lifted u;• 'h~r ::.-or~s, cor.nect~d to drivinc drumE. Tl 

ar~ o~eratcd by two r~rzons. ~h~ ~ra~~ is portabl~, it move: 

'·:het.ls. '!he old car ri:":l!'- wer~ us~d in a~~cic~ of tht \·1hec:lo. 

body include t\·.'O L"'!a 1.n :rarts. T3 Se rart is ?:'.ace by '·!f. l<Unc tl 

iron~, !t has a he1£~t of 6 ~r~ern. The crane can be used i: 



1H i;;:1t to '.">uild t!1e ~cvrral tanks \-:hich }"!av~ a h~icht of up 

~--. -· ~ .. ~ 

-- ~., --
. - . ' 

~-- ----

::cco~u :r~-rt in~lude th" c~:;lc i!"ons fi::~·j r:n tlH 

,,~" .. : 
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~·oundry/'f"echanical ·.-rorkshop Appendix I. 
i: n· . c 1· .. or~~1sc10-.... or.ia 1a 

Fq,ort ro. II- :DISCIL\F.RO ! 

As !'~~uirc.i "ly :1.~.; 501!!1! r:odificaticns haYf~ bcrn r-1adc· O!: a rr€Vi

o:rnly 5.r ~iC!!f!U -~ischa.:.row to us" available- !::atr.rialc ir. its rroduc 

tio~. ':'!:e: ':'"Ir ciiic2tio~s of 1ischc:.rrm·: tas bct:::1 }~(:pt as orcinal, 

o~l:• <-:·:·~- ··:.:!'"!::-= '·.·r:r~ cha~red to ada:;t it to ::<4t•:.ric-.l3 availc.hl" 

-:-:~· ::-::i~-: :::·z.~:'. -,~s ori.:;i ~·.ally rre.dc of :!:ol~.o-.-: s:~uare ~r:ctio:1s. :"his 

'.".!atr.ric:.l ':::a=- u>t availa""t>Ic a~ t•1e lo~·al ::s.:·i:et. T'~~ !·i:'"'·r~ ·::•rr, :.1sf! 

in:-:t: ~ i of '·.ollo··· sr:uare s'•..:tions. "om1ectio1: ::1arts 0:1 tb~ r:ain 

f!':;.r" --:a:" c::c:.~:-- ~ i r:; !! :'l i !"'!: n::· t11~ s ~la ::.:·t: o~ t~~ c :' i :~ £ • ,..11,. t~; ir: kn!: s 

of cc·::ir cti~~ c!!~ ~t·::~--orti!"C ~.nrts ~: .. rf' i::cr(.a!:';~d l:ir. c·a'!.l!;C r:~t· rlr-1 

'!.l::r ,~ , ··, ,. ~·, • ~-~ ~·;; :,aa lo·::f·r tr·::-!sil·:. ~tr: ::.:t::, b'.:causc o:~ t!:( ].nd: 

of t!:-:: r• ~ui!'•i ~,a.V:rial~ at t!'!.: lo.:-al :::a:-;::. t. O::hc ti.iic1::4{:S3 o-: 

".!H: -~c=~·l··t!' rroJuction of th~ disc!mrro·.: ru:uircs better satr-rial 

2~~ so~~ E~cc!fic =achin's a~d tools. I~ a!~ition to suitabl~ ~a

tcrie"!s p:-c ::>s<'s 2.?"d square drifts are :::c ~-~szary to :.1roduce it at 
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Figure I. LUGGAGE RACK 

Appendix 2 

Duri!':g the field work, a luggage rack frame \1a.S designed and produce 

under the inspection of l·~cdal team due to a costumer requirement • 
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Figure 2. 1-0A'!)l?-:G PLATFORM 

Appendix i 

'During the field work, a loading platform was designed and prodi1ced 
under the ins?ection of r-:edal team due to a cos turner requirements. 
Platforn is designed for a tractor truck to carry goods. 

r:aterial :.ist: 
Order :;.:u!!!'t-er Length/a/b i!idth Scale Haterial 

~!o • 

I 

2 

3 

5 

6 

7 

8 

9 

IO 

II 

12 

13 

14-1 

14-2 

14-3 

14-4 

14-5 

14-6 

15-I 

15-2 

15-3 

2 

2 

4 

2 

I 

2 

2 

4 

4 

..... 

.!.O 

6 

12 

I2 

12 

I2 

• .,. 

4 

4 

4000 I:I 5~50x5 nr.: angle 

2000 I:I 50x50x5 E!: angle 

3990 7<h:70x5 ~c angle 

2495 60x90x6 r::- or 70x70x.5 om a:ngle 

490 I:I 50x50x5 ~ angle 

IOOO 70x70x5 en angle 

395 135 1:2.5 2mm sheet 

1490 !92 I:I 2 mm sheet 

2000 rooo 2 mm sheet 

4Ci00 IOOO I:I 2 mm sheet 

1930 !00 I:I 2 mrn sheet 

430 IOO I:I 2 ram sheet 

2000 500 2 mm sheet 

55 45 l:I 3 mm sheet 

58 l:I ~ I/2 inc~es pipe 

l:I ~ 2Ix2 mm sheet 

28 I:I ~ I/2 inches pipe 

I:I ~ 2Ix2 mm sheet 

85 I:I ~ 15 mm round steel 

55 45 I:I 3 mm sheet 

58 l:I ~ 1/2 inches pipe 

I:I ~ 2Ix2 mm sheet 



- 2 -

Order lfumber Length/a/b :\'idtb Scale Material 
l~o. 

15-4 4 28 I:I 9' I/2 inches pipe 

15-5 4 I:I 9' 2lx2 mm sheet 

15-6 4 85 I:l ~ 15 mu round steel 

I6-I 4 150 I:I 9' 8 mm T'>Und steel 

I6-2 4 20 I:I 9' 8 t!IDl rou."ld steel 

!6-3 4 I:I 'Ii 12Y.3 I!lC! sheet 

!6-4 4 165 30 I:I 3 mm sheet 

!6-5 8 35 20 I:I 3 mm sheet 

I6-6 4 25 I:l 9' 5 mm round steel ,e 

-
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Figure 3. co:riCAL :HEEDED SIBET 

Appendix 2. 

During the field \rork, it was find out that there m:rc '1!ictakr:s in 
the col'.ic<!l bended wcrk pieces. To upgrade the metal ·.rork it was 
shown to the counterparts how to find the develo:p~ent of conically 

bended sheet~. 

Synbols: 
0 Ye~te:::: of cone 

and centre of 
developnent. 

s : ~dge of c~ne.(~~) 
~ Dianeter of 

base circle •. (rn) 
r P.a1ius of base 

circle •••••. (m~) 
h Feig!1t of 

cone •••••••• (m:r.) 
Q : Ar-e;lc of 

development 

0 

~ • D : ISO 
':l' • s 

s :Jc+>2 + h 2
' 
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Foundry,IJ.·echanical \'!ork~hop 

Yoeadiscio-So~alia 

Appendix 3. 

:luring the fi~ld ,,:or~::, it \·,-as found out that th(; tcchnologi~al 

kno\·tledcc of t~tt· :·.·or~::~. rs ;~s vt=ry rcor. Ev{;n sol'lc of th-:-m ca::i not 

read 2~y iTitt~~ i~for=~tion or instroductj0n. ~~cy can Lot ~~asu

r.: a 1.ictanc': or ·alcu:c.t-:: ~-~rrr·ctl~'· 'J''i:is c.fft'"!Ctr-d thdr - .. :!"for

::ar:.cr ~?:;! co::scque:;·_tl:· t.,~:.- ~0111~ ?lot ~ro~i.lcc t~: .... '·!or!:ni1:cc-s in 

rrrp1ir·~1 f!ll1li ty. 

';'o ;irodncc· th!: •.-·o:::..~!-?:-::<:r 1:: ".:'>rr".C i; di"':!cn:;;io:::.s a:::d ·-:uali t:;- :.:: £!'l 

arprol'riatc '.·.·o:-:~i~-- .. -:- ti:-:c -.-·i 't'i ~-:infr:u;'! ·-.ra:;tc.~ '."'",a-t~ri~ls trc:!.~i!:f 

thr· , .. or:·:rrn 0:1 t·1.-. !'u~;::r.··t!', of tttch::5.ca} O?r rations <:.:!:c :r~·-·i!:[ 

\·rel~ ~:·.C'2S~ar~~. ro~-~·~·;r:' !or ~·oritj~t~ity of · .. !Ql'l:i!:: ~tOl .. f it i~ !':'-

c•·ss~ry "to ~:".!r~ t!'r-.~ ':'"' i "')..,.~~~0!1al <X-.· lo~: as ~cssi "bl r; -, .• 5 t1·!i~: t!":( 

i 1:sti tuticn. 

'::as i :-tr::-.:ir.d to str.rt ~arl: '·r "!>ut for several r~e~o:::~ <·lass roo:i 

cour~c', e!~ ·:~::=-:·--·i --:atio:·. ·:as taken a:ic! dr::;·r·r.-:li~c of th•; -::r. :-": ~ cf it: 

·:!orb··rs ··1crr. divi~1cd 5:·-:o t--.-o class~s • .?ir:;t cla::s -·it:~ a :_y:rr l~· 

vcl of l:'.10·.-:li:-lrc. r~-.:c::j r::!.ass t.-it"!l ~"'tttr 1·_;•1:). cf n ,~n·;-t2 -~i~:.g 

a::d °'.)ti.ckc:::-ou::~l. :i~ir: :- ~t~c:d r:;f t..,:r- trainj :~ :_: -:-0ur3c c-.-: tH·:~·-:.:. ~al ~ra-

tho<:·ir ap7lic~tiors, to ::-i ?'!' ::.n a hili tj• of m:o!~rntan:IL:.:; a ---ork

pir.cl! fro::. a ~ra·.·!ir_z z:-d tc :lra,·.r it fro:i orir.i:nal obj·.~ct F-;. ~ 'to 1.1st 

the- tr:ch~ic~l r1re?:·:i~: ~:·. '·":>rl:: to ;rodUC(' a ~!ork;i r ~:C corr~~~::· a::j 

:·.c-~n!'atr:.1;:.· 2:'~·:: i~ ti·~'· -:'r-.its to t~a~:h t11r: !:'t3~··:-·rtn. ]o-=- ~?.c"l-. 

::tw:r:r:t "!'[':···:?.~~{" :'.'.::i:-·'·r, :-1.1]~~. ~')"!;-ass, r11°!J"IJ"r · -:~. nt':'r ·,. -,.-::-::<'.r~:

'·'!ui:-:-·.' r:t::; ··r.rr: :~urr·!'l~~,: ~:· ''".'L ~.fter s~v·-ral ir:trodu··tcr:· ~cs

eon~ i~' '?.<'h r:-).?.ss 'Y"!r:· t:·.:f' ~ ~ .. ;._• ··:orl:i:·ir,c~· · .. ?.~ !"t1!;;ir "'. :~:l !'·tu-

·:a!! 

.:1.uri:n,z- t:H· 1r?..···i ~~:; c'! 'tht .:~j~~ts and ··n-::;·l!;t<-d :.ra··:i:-.cc ·.·:e.::-~ 

c!:e:c~:c d ~r:e. 7:i:::ta'.:£·t: ":' -::e c.:-orrect~d O!!C ~y o~r.. ~'.tujf':. tR a:-r c;ra

d(d !or each '.irawir.t; a::d at th~ end of each clas:> their e:raie 
showc:c! t!1cir pcrforiaJI~~ w~ich llecarrc a bas:f.e. for inct'ntivr ?&~'!T.t!'l1 
to the technicians. 



TECHl!ICAL DRA-.:Il:G l~OTES 

Unit I. Technical Drawing 

!>ra\rl.ng 'B'!uipments 

:->rawing Lines 

2 -

Some B~sic D:awing P.ules 

~echnical l)ra~ing: 

':i'echnical drawing is used to e·--plain a worl...-pi.ece which will be produ

ced. Technical drawin5 helps to cake a simple infor=.a.tion about ~ork

piece. It ~es the cormtunication between the certain stages o:f yro
duction team rapidly and safely. It is used to e:~plain all ma~hi!!ing 

st~ps, material properties and diEensionc easily and accurately. :ecb

nical dra~ing is pepared by depen~ing on soce rules. Over the world, 

technical c1rawing is dra\-m ·.-!i th same rules. To u.11derstand a techtlcal 

drawing does not require to know any e:-:tra f oreig;: languages. ~ecimi

cal dra":.d.ng is like a language which if you l:i-:c<1 the rules of it you 

c~tn ~ommunicate with a another technical person. It is important to 

learn the rules corrc~tly and study on them decidedly for better ~ppli 

cations. 
D1·awi:r.g ~quipf!1ents: 

Different i·struments are used for certain purposes in technical 

dra\·ring.The nain instru::ients are tee-sqaare, set squares, rulers, com

pass and. :pencil. Accuracy i;;. ara~·.•h:g depends on usi:r.~ a )'ard, sha::-pe-

ned pencil, 2E or 3H, sharpened to a long point. '):ic :-Just ::eep 
11i ~ pencil sharpened. , . old your pencil a·;; a right angle to the ;aper 

and t:·!i.ce p~ :~3 on the lines. 
Tee-square is an ir.ctru:r.et"'t which i3 u~ed to drall straight hori;.; :!'ltal 

lines c:nd ilelps to use of ot11er ruler!:. It has ti·:o •.-:ooden or ;-la~tic 

arr:is. J.r,e of t:~en is loJlb and has a straig~:t edge for dra\·ting. 'J-:her 

one is ~hort and is fi~ed to the end of the lone arm at a right 
' 

angle. ~o u~e t~e tee-square, put it ~n table as straight edrre on 

fo::. ..... :ard di:L"?c-tion. 

table and hold it 

zantal line3 move 

:nirini; drawing, press short arn to left side of 
fir::ily to !)revent moving. ':i.'o draw different hori

i t by sliding u, and do,,m, tal:e edge of table as 

- -
~ "'~ - -

I 

- I ~ 

,,,. 
'"' 
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Set square is an instrument which is used to draw vertical. and angu
lar straig11t lines. It has a triangular shape. Almost, two kinds of 
set squara are used in technical dnawing. One of them has angles of 
90,60 and 30 degrees. Other one hae B.!'.gles of 90 and 45 degrees. Set 
square is alwa~·s used ;:i th tee-square. To use the set square, put it 
on table and place to straight edge of the tee-sq~are. Start with 
pressure tee-sq1iare to edge of table then move hand to hold both tee
squar.e and set square firci. ··.'hen you drami first line, move tee-square 
down below to give a clear view of li~e. 

Rulers are used for measuring and o:ar}:ing out. They have many J.-..inds. 
Always mark the overall size first. ~ith practice u.~equal sizes can be 
measured without r.ioving the ruler. 

~ompass is used to draw the circles. It is ?laced on the centre of 
the circle a."l.d is set to the radius of the circle. 

I '"' r"'' ""1"''"" r1 

I- ::?aint: It is used for constraction and projection lines. It is 
fai??t enough to be left in ... ,he11 the dra•.-:ing iG i"i?:.ishP.d. 

2- ;·e;iiun black: It is used for dimer:sion lines. 

~- F.eavy blacl:: It is used for out lines. Th~se ::iust still be dra·.·m 
with a sh;.rp, hard ~encil, to give a crisp, clear line. 

Faint 

Vedile black 

Heavy black 



---------------------------------
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Some Basic Drawing Rules: 

~:"hen measuring it is better to make a short faint line rather than 

a dot. The short faint line will disapear into the final line but a 
heavy dot usually shows. 

To give some information about the drawing, a name panel is used. 

The papers which are used in technical dra~·1ing have standart dimen

sions. All the exercises in this study \·!ill fit on A-t paper. A4 :;>aper 

is 297 mm in leneth and 210 rnn in \·.d.dth. 

?or most sr::all e:-~ercises t 1-:e 75 mm name :panel will be sufficient. If 

e::tra information is available the :>ai~el can oe addeu. 

D""l-c f.I. 

Subjui .Seo/~ 

No,..~ fll 

Stages in l!l~r~:::ing out a rectangle: 

I- ~lace and fi~ your p~per on table 

2- Set tee-square on ,arer 

3- Drat.·r ~aint line ~:r.d r.:eas:ire IOO ~m on line 

4- Set set-square or; straight edge of tee-s~uare 

5- !·ove set- square up to Iilarks and draw faint vertical li~es 

6- Feasure and !Jarli: 50 m!!! up left hand line 

7- J.:ove U!> tee-square 

8- T.·1:a~·: faint hori~antal line on mar~: 

9- Pe-sharprn your :rer.:~il 

IO- Line in e:-:a~tly re'JUired re~tangle 
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Unit 2. Scale Drawing 

Dividing a Line into Equal Parts 

Angles 

Scale Drawing: 

J:ot cany objects can be dra•·m full size on :pa!Jer. Look around a"lci 

try to pick out things which will fit on the pa~~.er. :B:;~ample a table 

is too big and a key is s::all to fit o:i. the ::aper. Therefore when 

we draw objects we use a s~ale to make its size is suitable to fit 

O!! ,a?er. ~~:·:ari;·le a car would have to reduced. This is a dra'.1ing to 

a sl!laller si~e. ':n t:ie other hand w!'lere greater accuracy a:&d detail 

is :-e~uired, a:1 object needs to oe dra\·m out to a larger si3e. ·e use 

t!u-ee kinds of scale: 

I- -:Ull si~c scale 

2- ·r:ialle:r s~ale;;; 

3- ~.arger scales 

·:hen we use full size scale, the objects woulci have not to reduced or 

to be dra~.'!l out to a larger size. They can be fitted on paper as 

saving ::;arking out the full length because their Ji~ensions are suital 

le to fit on :paper as same. -·'ull size can be ·.-.rri tten on a dra~·!ir...g 

as I:I • 
. ;'hen we •:!ant to rlra'.·! a big object on paper we use a smaller scc;..le. 

11en we use the scaller seal~ ':·.re draw the li~:es shorter tnan orL;i:-:al 

\·Ii th ~ !J::?. .. O!lOrtic;i b~tt ~·!P. save the a·!:gles as sane. Alco all ui1:-.e~1sions 

are reduced l-ri til sane s~ale in tiv-..? drawing aPd the zcale 7::ust be v.rri t· 
tc~ Ol! the .:lra··.·in5 to eive inforr:ation about reducinB• Sr:!aller != ··:;.les 

are !:2, I:2.5, I:5, I:IO, I:2G. 1:50 ar.d I:IOO. In :'.}::.:actise I:2 an1 

I :5 are t~!P. ::10f.:t f:::-e1uently us~d scale3. 

• 0 

r \ 
I , ,,,,,,,,,,,,, 

' 
' ' ' ' ' ' ' ' 

[I] 
rrc 
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Some objl!cts arP- small tc, se~ a]l details cl~P..rly •. :hen we dr~w t"'iis 

objects in full size ~re can not give information c,early an~ our 

dra-;.·!ine uill be un-defined. · .. 'hen we use the larber ::cale, w·e draw the 

lines lor..ger than original with a proportion ~ut we save t!1e ar.£les 

as sa::;e. Also all dir::er~sions are lar5ered ~-!i th sa;:;e scale in t:-,e 
d::a~·!i 0 .g m·.d S(:ale u:ust be <·.Titten or. t:i1e d::..·a~-Fi::1; to &ive L:forl!).ation 

a.::out l~·r;eril-;.e. ::::.c:.rs-cr s.:-ales are 2:1, 5:I, IO:I, 20:!, 50:! ~::::1 

ICO:I. 

~ ----. -- - --

~ividing a line into '.~f!ual Tarts: 

I - 1_ ,.._a,_·.r J..&"""1."nt l1°riP ····1·· ·- ··our r' 11'-r ~ ... ... ....... ' ... ,:_ !.:.!..,.; J u. •. -

2- 'JsinG set-s· uare, ~:.:-aw a·!·,other line as :pi vote.:;. '.-!i '!:h fir2t or..e 

3- ·:f:inz ~o;·,;:)ass, : · ~:::: pz:~·ts reQ.uire-.i. ':"he lcnt;ti1 of lL1e is :r,ot c· -

cee.ied .. !~·:r::: !!U.r:·oer of rr;<!uired :'arts i£ L::.r~:cd 

4- TEir. - !'Ulcr .::..~1d set-square, join last ,_:a=i:: -.-1i tJ-1 e:_d of lii:c:; 

~ : :ove ~et-sr:1l,.::. .. e a··.d ;lra~~1 p3rallel li11cs 

6- ")ri:).r:c-.1 line ~1ilJ t: en be i videa. into r2~uircr:l ?l'l.l!:!jer- of e·:·.!:..l 

I";;;; •. ,~' 
.... I~ 

An[,"le!l: 

If two linec are: :· i ·;otc . .J as OT!(. li ;~e o;·.ens they fom an angle. ~f the 

rotation is continued the line will cover a full circle. The U!iit 
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for ~easuring an all€le is a degree, ~hich is I/360th. part of the 

whol~ circle. It can be said, there are 360 degrees at a circle. 

l.ame of the angles: If angle less th~n 90 ~ecrees, it is called A~uTE. 

E::ample: 30, Ge, 45, ::;, 89, I, 15 degraes etc. 90 ciegrees .is called 

RIGrT angle. If angle over 90 tlt:grees cs.ml ur:der 130 degrees, it :i ~ 

called O:F'.i'~ff:. 3::arn!Jle 91, ICO, I79, I50 C.ecr"es e·'c. If angle ever 

J[;O degrees, it is called F.E7I.3:-: • .::::ample IL5, IoI, 240, 380 decrees 

etc. The a!lcles 2.:W:-P. ah·.ra~.rs measured as clocb·1ise. 

angle 

ACUTE • 
under 90 

How to biscet a line: 
I- ..... rau fai::t lh"~e 

RIGHT 

_:d 
OBTUSE 
OVt:>r 90• 

• under 180 

360° 

REFLEX 
over1eo· 

~ 

2- ~et con·n~~ a~y O?c~ine an1 rla~e needle on the line 

!;- ::lace nc:c:lle er. a;:ot:1cr ;•oi rt c:i li:~e 

5- :ra•·r r:P."d tuo ?:-.ar~:s as above and u~der line out t::C':)' i·1ill cross 

ot!1er :-::ar:::: and. t!"•ere uill oe two dots in t;1e cc:r..t:.·<~ of croEses 

6- :'-raw lh:e to join dots. ~his J 5!'~ ···iJJ ·:..;iocet ~L·.':.t line 



Unit 3. ~!P.-agon 

Octagon 

Per..tagon 

Sket~hing 

I- Tlac€ ::::-ul!-r 

2- ~raw iaint line 

- 8 -

on paper 

3- fet ~ocpass to le:ncth of side 
.!- : ar:: out len-:t!l ~f side on line by usinc corapass 

5- :·1ace se"'~-s~uare of 60 degrees to strait;!1t edge of r 1llcr 

6- "'lra~-1 faint lines from r.iark:::: 
7- :By :;,sin:; :::o!Jy~ss, t:i::.:.rl:- out length of side on lines 

8- :!""lace 5,::t-squ~re as turned op:'o~i te direction 

9- ::'.:'rai.-r fain"'.; line:, from marl:[! 

IO- !-:y using coe_.~ass, mark out length of side on lines 

II- By using ruler draw faint line to join marks 
12- '-'inally line in. ~onstruction should be fai1-it enough to leave in. 

3rasi.:g lines S!loil dra•.-1ing. 

Dra· ·inp: of Octagon : 

I- ?lace rnler o:~ paper 

2- "'.)re:.-: faint line 
3- i:ar~: out length of side on line, by using coi:tpass 
4- Tlacc set-scuare of 45 tle£rees to straight edce of ru}~r 
5- 0::1 .. a\"1 faint lines f:. .. om marks 
6- Py usi r; cor..pass, mark out length of si.ie o:·: lines 

7- T)raw vertical faint l.int:o from marl:s, bJ usinc; zet-sC!_uare and 

ruler 
8- By using compass, mark out length of side on 1.ines 
9- By usin& set-square of 45 degrees, draw !air~t lines from marks 
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IO- By using compass, mark out length of side on lines 

II- By using ruler , draw faint line to join marks 
I2- ?inally line in. Faint horizantal and vertical lines help to 

check accuracy of your marking out. 

l 

!.rauin[. of PentaFon: 

I- !'lace r'..!l,~r on paper 

2- Dra'·: faint line 

3- Set compass to length of side 
4- !,:ark out length of side on line, by using compass 

5- By using protractor, oark out angle of 72 degrees on both marks 

6- By using a ruler, draw faint lines as on an;le of 72 degrees 

from mr~~s 
7- r.y using co:ipass, ~r~~ out length of side on lines 

8- ·:ark ape:: by striking length of side with compass 
9- 1JI"a·: lines to join apex \·1i th marks on lines as on angle of 72 deg

rees fro~ fi~st line 

IO- -~'inally line in 

\_/ 
r.ra~·!ing of Ee::agon in a rircle: 

I- ')ra\·: ho:L~i:antal faint lir.e on lencth of siile 

2- :'ind cent~e of c:ircle. F.atlius is length of ~i~e 

3- nra\·,!' in .::ircle 

4- Farl: around \·:i th radius 

5- Dra\": lines to join n:arks 

6- Finally line in 

• 
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Sketchh:.e;: 

EB or H :pencil is used for sketching. F,,ecause of the pivot of arm 

and w1--ist it is difficult to draw a long straight line. .'hen you -.-:c.i;t 
to draw a straight line it is better to sketch in short lencths usi r1g 

the edge of the paper as a guide. A long continuous line tends to ~an

der. Sketch faintly at first, then firmly, in short accurate stro~es. 

Layout about half a sheet ·~:!i th marlcs 25 an apart at the top and bot

toc of the s1:etch. Join the narks keeping as straight as possible. 

Cross li:1es ca~1 then be dra .... m the saC!e way. 

The circle or part of a circle is eaiser to dra".·1 if split into qua!'

ters. Sl:etch in lightly before lining in. 

ffi ffi-
Eany o",)jects are symoetri·::al that is they are the same shane each 

side of a centre line. 

Stages in s;:etching a chisel: 

I- 0bserve the lent;th in relation to the width 

2- :·ar~: out a ·oox with a centre line 

3- J.:ark of: the other proportions. Lightly sketch in the curves 

4- Line in with short accurate strokes 

·-·-·-·E· 
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Unit 4. Orthographic Projection 
Drawing Board ~fork 

Orthographic Projection: 
In technical drawing to explain details and to u.~derstand the ~roper
ties- of 1.-10rkpieces orthographic projection is used. Orthographic pro
jection s!!o-:rs all details of a wor1:piece. Orthographic projec-:ion 
is cira'l'm depemline on some ::i:nple rules. 
Example; ~ake this very sim~le 
solid, st:::.:-,d a ::1.iece of pa;ier 
behind and look at it from the 
front. Ioagine the sha~,e pro
jected on the rarer. ~ call 
t~e ~aper a plane. 

Stand another piece of paper 
behind and lokk at it from the 
other si;le. ~hat vie, .. 3}10· .. 1 

what the side of solid look$ 
like. 

Stand another piece of parer 
and loi:k at it frora the top. 
That viev1 sho-,·1 1:lbat the top 

of the the solid loots like. 
All these viewn show what 
each different side of the 
solid looks lil:e. 
!:ererate they do :·:ot convey 
much but together. 
~en 1.-.•hen the colid i :-:: taken 
away, the shape can be visua
lised. ':10 carry t11ese pieces 

of paper stuck out at rieht 
angles would be very in con
venient, so we flatten them 
out lil~e this. 

~ 
I I I 

I I_;.----

:~ 

DJ 

Then to simplify even more, we recove the planes a~d only leave the 
lines whel!e they intersect. 
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Drawing ::f.l"lard ··:'ork: 

Use A4 paper. Start with the lines where tpe planes intersect. Draw 
everything faintly and line in the outline of the object finally, 
remember the plan must always be under the i'ront elevation and is 
ahiays the sarn~ width. Allow a spa~e between the intersec-cior. line 
a.~d the front elevation. Allow a space and draw the end elevation. 

Unit 5. Eidden 3dges 

row To ~·a~·r ~ircular }~arts 

Hidden ~~c!ges: 

Hidden lines are drr ·.-.rn with dashes anc1 s:;a~es about equal ir. lent;th. 
Th~ st~encth of hidden lines is ::iediun black, between fairzt li?:.es 

and outlines. 
Sor:?e rules: 

I- ~tart awi finish a hidden line \·:i th a dash 
2- 'her? the line tu::-n to r.r:othP-r dire;.;tion, r.1a::e corners of :'1i·ldE:n 

lines 

3- ~ome ti::ies ·.·re have e~:c~:ption to the rule. ~1c:~e a hi'1i:°:e?: ~ine 

joir~s into a full line in the sar.ie di:.ection, fi:::ish ·:!ith a ~r.a:?e • 

I 
I 

L __ 1 
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How To Draw ~ircular Parts: 

:1hen we i.·.rar.t to draw a circle we use a {'Ompass or a ci::::-cle template. 

3ut alway .J we need a centre to dra~·: a circle. In thechnical drawing 

a centre is shown with cent:re lines cross in the middle point of a 
circle. '!entre lines are used to mal:e the centre of the ~ire le posi
tive. The strec;ht of t::!ese lines is ;"~· i.11 · blacl:. 

I 
----~--

~ow to dra\·.' linJ.:- shape: 

I- Ah·:ays mar}:: t!la ;art o:f the circle first 

" "I-hen join the lines to the circle 

::;- ?u.tting in the ~ircle last usu2. 1.1:-:r t;:-.11=:-es a Mim:atch on the joL·1iJJ 

~tar,ea in nar;dng a radius in a cornc:c: 

I- :'et a com?ass to the radi u:; r.r.d r.:ar~ f·ror.i t:i1c corner 

2- Eark out the ce::tre, rlace the ~o~J?asc on the r.:arl::s and nark out 

a dot as ~rozsing oar:~s i!:·0rn corners 

3- Line in th~ ra·~ ins, place the cor.ir.ass 0:::1 t!:e centre a~d dra\·1 t:·.€: 
rat.ius 

4- Join the linec to the circle 

+ + + 

:iimension lines c110\·1 the cize ar.d tha !'lace of 'the !'.'E-r'.;s at the C:.:.-a-

i · r.· ee ""rC u~ -·~··"1 '"Onti"'.iOUS and lir:i tc;d ·,·fi th a:.~ro".!i'1cads Clll both \"! lil,• .HO.:. "'" .1.c;. ••• " " 

P.~ds. '2:he strength o:f these lines is :.:ediu:i ·dacl:. 

J~rrowheads : ~hey are rlaced on both ends of dir:iension lines and all 

arro,·:heads in a c.ra\·ling are same size. 
'i'he method of dioensioninc;: reep the dir:tension lines IO r.im apart 

to give adequate epace for the figures. Avoicl hapha:~ard ciirnensioning 
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This J:ind of d.iucnsio!'..i.ng 
cives a bad condition. Di
~ensions are ~ot suitable 
to read easily and drawing 
is not clear. 

The overall dimensions is 
placed outside the Emaller 
dimensio!ls. Tu:a,:ring oust be 
clear. 

Dimensions are placed above 
the dimension lines. 
Figures ;;:uct be readable 
from the bottom or rig~1t. 

-
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J 0' 
~ "I,' 

' :J. 
!JO -

so :-

CJ3 
~ 10 .. I 

Dir.!ensio:U.ng a narrow space: J:o rooa for arrm·! heads, place arro'.·:hEadE 
outside. 

rediun circles: :o pla:.:e for 
nur.:~er, 1·:ri te it outside. 

--t$-
I 

!)imenslo!·:i .. g circles: ?lace the di::en::;ion 
line insine of circle 

Small circles: Place t~e dinen
oion line outsid.e of the circle 

..~ -71-· 
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Distance bet,-reen centre lines are im~o~tant dimensions to show. 

-@----ft\ 
• t,a ~ 
I- •I 

'70 z:10\·1 a radius, '·Tite R before ti..e !1UDbers. 

If the centre of the circle i:-: off the :·arer, 

It is not neces ary to di"!ension every view. It is m!derstood. that 

a sh::e e;ive:l. in one view i::> the same in \ihich vie\-! it is projected • 

Aim to proG.uce blanced dil!lensioning. 
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?ollowi~.e; ar.~v~ d~scribed instroductory class~s I6 work~iec~s 
on~ by on~ dra~"l'l on papers and blackboard. 
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EOWlary/Jtlecn&.nl. cal .!orksho'D 
J.:01tadiscio-Somalia 

Appendix 4. 

The cutters \ihi.Ch are present at store in F~~i are marked on list v.ith 
• x•. 3ach cross sho\"IS one cutter. 

J:odule JsinE area Ste!) Store !:odule :jsin6 area Ste!' ~tore 

Theetb nur:.bers ~:UI!lbf r ~::1eeth nunoer:. ruraber 
l I2 - 13 I ..... 1.75 12 - 13 I x 

I r.; - 16 2 ): 1.75 14 - 16 2 ~ 

T 17 - 20 3 :>:x 1.75 17 - 20 3 x .L 

T 21 - 25 4 1.75 2! - 25 4 :·:.~ J. .. ·--·· 

I 26 - 34 5 x 1.75 26 - 34 5 

I 35 - 54 6 I.75 35 - 5!; 6 

l 55 - 134 7 ::r:: 1.75 55 - 134 7 x 

l 135 - 8 :A 1.75 135 - 8 x 

I.25 12 - 13 l 2 12 - I3 l x 

I.25 I·i - I6 2 x 2 14 - 16 2 .. 

I.25 17 - 20 3 2 17 - 20 3 

1.25 21 - 25 4 x 2 21 - 25 4 ... ··- -
I.25 '\, 

.:.b - 34 5 2 26 - 34 5 ::v:: 
-

1.25 35 - 54 6 2 35 - 54 6 

I.25 55 - 134 7 xx 2 55 - 134 7 -· .. 

I.25 I35 - 8 2 !35 - a -· ·-
I.5 I2 - !3 I 2.25 12 - !3 I 

!.5 I4 - !6 2 x 2. 25 !4 - 16 2 ... 

I.5 rt - 20 3 2.25 !7 - 20 ~ ,,,, 

I.5 2! - 25 4 2.25 21 - 25 4 ,. 

I.5 26 - 34 5 2.25 26 - 34 5 

!.5 35 - 54 6 x 2.25 35 - 54 6 

I.5 55 - 134 7 x 2.25 55 !34 7 .. - ·-
I.5 !35 - 8 x 2.25 135 - 8 



- 2 -

J.~odule Using area Step Store r.odule Usi!!s1 area Step Store 
~eth nuobers !:'.'umber ':'eeth numbers ?~umber 

2.5 12 - 13 l x 3.5 12 - 13 I 

~-5 14 - 16 2 x :;.5 14 - IG 2 x 

2.5 17 - 20 3 3.5 17 - 20 3 

2.5 2! - 25 4 Y- 3.5 2I - 25 • -.-

2.5 26 - 34 5 3.5 2G - 34 5 

2.5 35 54 6 3.5 35 54 -- - •j 

2.5 55 - 134 7 x 3.5 55 - 134 -I .. 

2.5 135 - 8 3.5 135 - 8 

2.75 12 - 13 I 3.-;5 I"' .:: - 13 I 

2.75 I4 - !6 2 x 3.75 I4 - 16 2 --. • --
2.75 r~· - 20 3 3.75 I7 - 20 3 

2.75 2I - 25 4 :x: 3.75 21 - 25 4 ~= 

2.75 
,..., -· 5 3.75 2.:; 34 5 .c::O - ,,.~ -

2.75 35 - 54 6 3.75 35 - 5-~ 6 
-

? ~5 55 - 134 7 ·- 3.75 55 - 13,; 7 - • I --

2.75 T3 .... - ::> - 8 3.75 135 - 0 ._ 

-
3 !2 - 13 I 4 !2 - !3 I 

3 I4 - 16 2 x 4 I4 - I6 ?. -.-

~ I7 - 20 3 4 !7 - 20 ~ ... ... 

• 3 2I - 25 4 ·- 4 21 - 25 4 ---· 
3 26 34 5 4 2() 34 ~ - - .., ... 

~ ";'"~ - 54 G 4 35 - 54 c .) -· -· 

3 55 - 1~· 7 x 4 55 - !34 7 ... .., , . -
; :!::5 - r, l !35 - ".: -

3.~5 1: - !3 I 4.25 !2 - !3 I 

3.<5 T, 16 .. " 4.25 14 - 16 2 ::-: ...... - ,_ 

3.25 I7 - 20 3 4.25 17 - 20 3 

;.~5 2I - 25 4 x 4.25 21 - 25 4 -· 
3.25 26 - ~~ ... ., 5 4.25 26 - 34 5 

3.25 35 - 54 6 4.25 35 - 54 6 

3.25 55 - 134 7 x 4.25 55 - 134 7 x 

3.25 I35 8 4.25 135 - 8 -



- ' -
~dule Hsi~ e.rea Step Store ModUl.e Usi~ area Step Store 

i:eeth numbers ~!umber 'i'eeth numbers !:umber 

4.5 12 - 13 l 5.5 12 - 13 l 

4.5 14 - 16 2 x 5.5 14 - 16 2 

4.5 !7 - 20 3 5.5 I7 - 20 3 

4.5 21 - 25 4 x 5.5 21 - 25 4 
-

x 

4.5 25 - 34 5 5.5 26 - 34 5 

4.5 35 - 54 6 5.5 35 - 54 6 x 

4.5 55 - 134 1 ::: 5.5 55 - 134 7 
-

4.5 I35 - 8 5.5 135 - 8 

4.75 I2 - 13 l 5.75 12 - 13 l 

4.75 Ici - 16 2 x 5.75 14 - 16 2 

• 4.75 I7 - 20 3 5.75 17 - 20 3 

4.75 21 - 25 4 x 5.75 21 - 25 4 

4.75 26 - 34 5 5.75 26 - 34 5 

4.75 35 - 54 6 5.75 35 - 54 6 

4.75 55 - 134 7 x 5.75 55 - 134 7 

4.75 I35 - 8 5.75 135 - 8 

5 I2 - 13 l 6 !2 - 13 I x 

5 !~ - !6 2 6 !4 - 16 2 x 

5 I~' - 20 3 6 17 - 20 3 

5 2! - 25 4 6 21 - 25 4 x 

5 25 - 34 5 6 26 - 34 ~ -· 
5 35 - 54 6 6 35 - 54 6 

5 55 - 134 7 6 55 - !34 7 x 

5 !35 - 8 6 !35 - 8 

5.?.5 !2 - !3 I 6.25 !2 - I3 I 

5.25 14 - !6 2 6.25 I4 - !6 2 

5.25 !7 - 20 3 6.25 I7 - 20 3 

5.25 2! - 25 4 6.25 21 - 25 4 

5.25 26 - 34 5 6.25 26 - 34 5 

5.25 35 - 54 6 6.25 35 - 54 6 

5.25 55 - !34 7 6.25 55 - !34 7 

5.25 I35 - 8 6.25 I35 - 8 



- ,. -

Module Usi!!! area Step Store 
Teeth numbers J.'umber 

6.5 I2 - 13 I 

6.5 14 - I6 2 

6.5 !7 - 20 3 

6.5 21 - 25 4 

6.5 26 - 34 5 z 

6.5 35 - 54 6 

G.5 55 - I34 7 

6.5 135 - 8 

6.75 I2 - 13 I 

6.75 I4 - !6 2 

·9 6.75 !7 - 20 3 

6.75 2! - 25 4 

6.75 26 - 34 5 

6.75 35 - 54 6 

6.75 55 - !34 7 

6.75 !35 - 8 

7 !2 - !3 I 

7 !4 - !6 2 

7 I7 - 20 3 x 

1 2I - 25 4 

1 26 - 34 5 x 

7 35 - 54 6 Y. 

7 55 - !31, 1 

1 I35 - 8 



Foundry/Mechanical ':!orkshop 
Mogadiscio-Soma1ia 

Appendix 5. 

TECH!IDI.-0".;.!CAL I!!FOR!<:ATIOl! AIDUT J!ELIX GEAR 

H3LIX GEAR: 

s ·bol !~ame 

Q J:elix angle 

d Angle between 
centres 

mn :~annal nodule 

ms Circular module 

tn J:ormal pitch 

ts Circular pitch 

Do Tiiameter of 
pitch circle 

~b Tiiameter of 

Formula 

Cos g : !!! : iEns ms 

d . . 
en . . 

~s . . 

tn . . 
ts . . 

Do 

QI .. 92 

tn . ms 
,_ 

Cos g - . p1 

ts . mn . Do -- . Cos Q . p1 z 

mn Y pi 

tn . 
Cos g . 

ms X z 

. ts •r Cos . --
mn :~ ni . 

Cos g . 

• l!Ll'l :·: z • 
• Cos Q • 

g 

ms y pi ·~ 

tn :·,: z 
pi :: Cos Q 

e.ddendura circle !lb : no +(2 :·: rm) : mn :-:{co: g + 2) 

Dt 3iarneter ~f 
dedendum circle Dt : Do-( 2. 3 3 2 : . M) 

.. -

b 

Eeli:·: 9itch 

Gca::- \·.1.dth 

bn ::'ooth l~n::th 

h C-ooth heicht 

hb Addendum 

ht Dedendum 

z • !'lo • _:no __ :·_: _n_i 
• ms • te 

:!)o :-: ('.OS Q 

nn 

li T\-. · • • ·• (' t a Do :: ~i 
.JU pi .. . or-: O' ta 

- t::" .... 

b 3 t!l IO a."1 ·on :: Cos 9 

bn . b . Cos 9 

h . 2.!66 •. r.m . . . 

hb mn • tn . pr 

ht I.I66 X mn : h-hb 

E Centre distance E : }29I J Do2 

en :: ni :·: z 
Sin 9 



b 

h 

·-·---
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Subject: Helb: gear calculation for r.:acaroni 7actory in Mogadiscio 

g : 20 deerees 

z : 80 

Dt : 82.8 tnn 

b : 13 mm 

rt !'.o -( 2. 332 :: en) 

Dt r::n -- !=: (2.332 nn) 
Co~ Q -

:nt C2.8 

( :::: 2.33?) ( ~~ 
~ - Cos 20 -~OS 

ns !'."..!!. I 
Cos Q r:·os 20 I.064 om 

tn r.n ?i : I X 3.I4!59 3.I4 mm 

ts 

:!)o 

r.m pi 
Cos 9 

r.m :: z 
Cos Q 

I '" 3.I4I59 
Cos 20 3.34 mm 

I :-'.: 80 • 
Cos 20 • 85.!3 mm 

I J:".:n 
2.33?) 

:Db : :·o - ( 2 :~ mn) • 85. I3 - ( 2 :·: I) : 87. 13 i.:n 

E rm :· ni .. _ .. ,., 
. " I ~r 3.I4:.i..59 :. 80 7-A 8 sin 20 : )·.. nm 

bn b I3 I3.83 nm ros ~ Cos 20 

11 ?..I66 .. r.m 2.!66 •r I 2.I6o r.l!n 

hb r.:n . I n-:n . 

ht I.I66 .. nn I.!66 , I I.I66 r.ll'!l ... 





Mogadiscio-Somalia 

T3CF.!UCAL r;:FQPJtATIO!·! AEOTJT PO :.'SR TRA!~SK!.SSIOI! 

Expressions: 
- J.: Rotary novenent (kgcm) 
- P : Im·ter (l:w or HP) 

n ~urn (rpm) 
.., ?orce ( l~g) 

- v : Linear speed ( iD./ s) 

- n : Dia~etcr (cm) 
- ni: Symbol of the ratio of the circuoference of a circle to its 

diameter {ie 3.I4I59) 

- w 0 otary speed (I/s) 
- r Radius (en) 

Fathematical Symbols: 
P.otary movement : 

N . 97400 
p . ~ 
! ~ 

M . 7!6?0 
p . -,,-

Power 
Turn 

-I O\"rer 

-?0\·1er 

as 

as 

Power ?orce -- linear speed 

r· :;'I ~,. v 

Force 

? ~: 
r 

~otary noverie!'t 
fadius 

l:w 

HP 

- linear speed pi ·• '!lia~::eter ··• Tur:
uO 

v 3.I4I59 :·: D X !T 
60 



• 

- 2 -

- Linear speed : Rotary speed Z Radius 

v w!r 

- Rotary sneed : -=-·i :: Turn - 30 

3 .I4I59 .. !~ 
;o 

Power Tran:::mi.ss~on Calculations for ::.·andsaw Y.:achine: 

!-:achi~1e i~ operated by an electric motor. There is a pulley is con
nected to the motor shaft. The covement is transported to anot:ier 
pulley by eel t. 'rhe s·_aft \·:hi.ch carries the second pulley has a drive 

wheel for blade. 
Electric notor specifications: 

P : 4 (l:w) 

I-~ : 2870 (rpm) 

Transmission system specifications: 
Diameter of pulleys and drive 

,.,heels. 
DI IIO (cm) 
D2 : 470 (cm) 

°!:13 : 80 (cm) 

" It is req,uired the linear speed of bandsaw blade is 20 metres ner 

minute." 

rrescnt situation: 
Fulley I. 

L 
E : 97400 ~ 136 (l<:gcm) 

.::.0 (V 

rr 2870 (rpm) 

F.etween :ulley I. and Pulley 2. 

17! X DI : 1:2 X D2 



" It is required: 

Application: 

- J -

1~2 . NIX DI . b2 

1!2 . 2870 X !IO . 672 (rpm) . 470 . 

Drive · .. 'heel 

v : 'Di : D3 :: P.2 
60 

v 3.I4I59 g
0
o.a :: 672 : 28 •15 (m/s) 

v : 28.15 ~- 60 1689 (t'1/mi~.) 

2 ,. r-: 
n; 

2 ~: 136 • 3 4 (1 ) ao · • ~g 

v 20 (m/min.) 

!:ew electric motor specifications: 
P : 2 (kw) 

;~ : 1400 (rpm) 

,Uso it is fb:ed, a reductor bet,·1ee11 the electric motor 

and pulley to reduce the turn. The ratio of the reducL.e is I :35 
Hew turn: :~I: 40 (rpm) 

}ullev I. 

E : 97400 rttm : 139 (kgcm) 

·-r ! . : 40 (rpm) 

Tetween Pulley l. and Pulley 2. 

40 I lIO r2 : 470 : 9.36 (rpm) 



Drive :·,'heel 

v : 3.14159 ! 0.8 X 9.36 0 _9 (m/s) 60 : .j 

v : 0.39 :·: 60 : 23.4 (rn/min.) 

F • 2 ~ I39 • 
· 80 · 3 .475 (~;:g) 

Linear speed v: 23.4 (m/min.) is appro~irnately equal to required 
linear speed. It ca.~ be used for this pur9ose. 



·e 

Drive 
Wht:tel 

03 
N2 

Pulley 2 
02 
N2 

v bl<i e 

F 

E. motor 

P:itley 1 

D1 
NT 

p 
N 
M 

Bondsow Machine Power ironsmission System 
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Y.ogadiscio-Somal.ia 

TECE"'OLO'JIC.AL n;::'OP!:ATIOl:'. A3:>UT CUTTER Al'!'GLES, DIE CAST!??; SET, 

DFA 'IlIG 03' CAST!!~ PI:SCE, !>?.A ·.'l;:G O~, ~RILL!:~~ :HACHU:B .:OOLT. 

During the field \-!Or?., seve!"al times tec~nological in~or.nations 
about different subjects ~--·e!"e given to the cou:r.ter~ts, also 
sone dra~-;i.ngs >;·.-ere na.de for production line. ':cchnological i11f'or
rnation about cutter angles, die casti1:.g set, a~a~~n& of cactir.g 

piece and dra~·.i.r-e of drilling macni??e bolt were !)Ut in this report 

to c.i vt: so!:!e e::aoples of t:::is i:ir!d of services. 

Tecin:olccical infor~ation a::Jout cuttf?r 2.-1l(;les ••• ~ace 2 - 6 

:ir2:.-:i:ng cf casting !1iecc ••• page !6 

~ra·.·!i ~~ of :Jrillinrr !l!ac-hi:r.e "'bolt ••• page !7 
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IJ:TRO""UCTION 

Under U!~IX> project No. RP/SOM/84/002, Activity Code RP/OI/3I.8 
a contract for the provision of services relating to the Rehabi
litation of ~quipment and Upgrading of the Efficilncy of the 
Foundry and 1'iechanical ·1orkshop in I·!ogadiscio in the Democratic 
Republic of Somalia has been concluded between 

and 

UJITDO 

t United l?ations Industrial 
~evolopment Organization 
Vienna, Austria 

f·'.:EDAL 

Consultancy and Research 
for ~etallurgical Industries Ltd. 
Istanbul, Turkey. 

l"li thin the scope o:f the contract, field works for the extended 
three months in Somalia were carried out by 

V.r. Aydin Can, Electrical Engineer, 
J.:r. Ihsa!l Ayano[lu, General Foreman. 

froCJ !·:ay 16th to August !6 th I987. 

.-1 

----------------------------------------~~~~~~~-~ 



The aim of the project is to provide the necessary e:·:pertise and 

day to day shop level technical assistance to th. Somali counter

r·arts in order to put into operation ·i;he idle and under utilized 

equipment and achieve self dependenc£: in the latter's e:-:ploi ta ti on 

and mair~tenance by relevant U!JGrad.ing of the local skills. Assis

tance in design and nanufacturing of !lCW :products \·.as the specific 

ai~ of this ~ission. 

This report has ~een ?repared in o~5er to state activities, accomy

lishr::ents, ~ottle:necks, findings, re~oi:rr..endations concerning the 

this :;ieriod of t!le field •·rork. 

The :re:::iort is rer~uc:::ted by ~WI:x> in the contra~t on parat;raph 

2.ro.a. 

Thanks are e::pressed to J~r. Y.ohameu A. Dahir, ~e~eral :r.:anager, FJ!f'.l; 

and "T)r. 1ri!1at '.}. ~~1n1koc;lu, Project :r..:anager CTA, \J~:I!'O; all coun

terparts and the nanagement of the ?oundry and !:echanical ·.-:orkshop 

for their kind su~port and cooperation for this r.~ssion. 
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I. 00 ACTIVITIES O? I·:S:nAL TEAf: 

I.I.O Installation and o~erating of the furnaces 

Ir..stallation of the furnaces has be~n co~::::-leted. 

::"'urnace·-; ~-:ere o::..erated and ;-~a.7tded over to ?1:··. 

?ur~ace~: 

- P.otc::.ry ~ast Iron r-~cl ting ~·ur~ace 

Zlectric ?urnace for r-:t::l tine; anl Eoldir.g .Uu:r . .i:_ ·-:: 

Alloys 

- ~ruci ble lurnace for l:el ting :o;~,er J'a!:'e Allo;·: 

- !-:u!:~le ?urnacc for Heating ::'orging Infots 

I.I.I ?.otary ?urnace 

!·3'JAL tea~ adjusted. tl~e level of t!:e -::o:.c:::·~ - · 

'base '"'hi ch 1.·.ras made by ?E. ! previou::-1:.r but -. :. -

!lot in level. .'heel fra;:iEs i·rcre fas"t<:!!Ed -~-.' 

steel ar.choraees. The body of the :'<il~:.ace '·:. · 

:rut in its place by usinc the hol:)ers on -:: · 

":::ody, posi tionine was cade !-recisPly. Re;:::·~•~:

tor car and recuperator 1:rerc :i·lac<;d a.:!cor.::.: ~: 

t".1e project. Juel li:ic and air line ···ere C',.~ -

leted and instrur.:cnts \·rere i:u;talled e.nd ~= ;· :
ted. Tanel frame was set and cable ~onnecti: · . .: 

· .. :ere ;;iade. '"'hi:r.r..ey for cxhaustin5 t";e f~SE!: 

out of t~~ rc::upcrator ··.ras rrc!':?.rec1 ~!Id .:-·-= - • 

on the top cf the recupcrator. rotating a~~- -

cf the body was ·~hecked and last ad just-::er.-:.: 

were ;!:&de. Preheating operation wa::: co:::::·1~ - ·: 

a~~or1ing to the inEtractio~s. ~·~ ~E~tinf ~=! 

::.?..de with rotary furr.acc on IGth Ji.:.~:e I9:'.7. ·-_=:;t 
iime, IOOO kg of metal ~~s nclted a~d cast~: 

with :old furnace. Secondly 1200 kg of coll :.;al 

was charged and melted in hot furnace. P.ecr1.·~=·d 

ter.iperature was reached in shorter tir..e tb.:. ::-e

cified tit!le period, a detailed rnel ting :proc~ ~·.!re 

wae: prepared and several times dis:::·.izsP.d \o:i ·.;. 

engineers in-charge. Rotary furnace •:Jas han:.:~:. 

over to w.~r on !7th June I987. 
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I.I.2 Electric E'urnace 

Furnace body was fixed with anchorages on its 

mounting base and the level of it ... ..as checked. 

Electric panel was set and cable cor..nections 

were made. Furnace \\-as checked and preheating 

operation was completed according to the ins

tructions. Several alu!'.!inium ~asting were made 

\-:i th fu:=-nace and fur;.ace was !lar:ded over to 

?I·:-·~ on I4 th June I9S7. 

I.I.3 rru~ible ?urP.ace 

~rna~e body ~·rc.s fixe1 ·d th anc1~ora,:_-:-es o~~ its 

:-:ou:'."!ting bc.se a!1d the level of it uas checked. 

?an "'as fi:::ed and air hos~ installed between 

the fan and burner. :,ucl line \·.ras :;ol!'pleted. 

=ontrol :;:-anel ..-ras set r.nd cable conne~tions were 

made. Preheating operation :ras :or.:pleted accor

ding to the i""lstructions. Several brass castings 

\·:ere malite and fur~1ace \·.ra.3 handed over to ?J.:·:: 
on I4 th June I937. 

I. I. 4 !"uffle .?u!'r~ace 

:?urnace ·r.ody ·.:as fixed on its r.:ounting base and 

level of -:he furnace , .. ras adjusted. ?an was fixed 

fuel line and air hose bet-~·!een the fan and the 

bl.lrner were set. :ontrol panel a--,d cable con

nections · .. .rere com;ilcted. rreheating 011eration 

,.ra.s ccm?leted ac:or.Hng to the instructions. 'Ihe 

furnace v.ras ui:;ed to ~leat a steel block of 12 kg 

and it was banded over to ?EI on !5th June !987. 

L 2. O Installation a'."'.d 0p!:ratinc of the ::xp~n1a blc Therno

crn1nle ~emnerature reasure~ent System 

System consists of a wall mounted panel, an i~mersion 

therrnoc0uple and compensation cable. Panel cabi~et was 

installed to a suitable wall which obtains to measure

ment of the temperature at both rotar~ and cupola fur

naces. The parts of i?I:mersion thermocouple were fixed 

together r:..nd compensation caole was c~nnected uetween 

the panel and the immersion theroocouple. Electrical 

connections Wdre comple+,ed and adjust~ent of the panel 
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was made. It was shown to the counterparts how to 
use the thermocouple and how to measure with system. 
System was used for several measurements at the ro
tary, cu~ola and cru~ible furnaces. Initially the 
location of the ther~ocouple was too close to the 
furnaces, output effected by heat, later by changing 

the position of the ~anel to colder area problem 

solved. 

I.3.0 ~iGilab Te~r.erature r·easurenent System 

:!)Uring the prese!lce of E3nAL tea~, 1igilab tenperatur 

!~easure~e~t syste~ ?~rts did not arrived co~pletly 
to pyt·!. Fain machine :lid not co~e until FZDAL team 

de:partured, only so~e spare cables and re?airing 
parts came. J~atio!lal project counterpart made all 

necessary applicatio~s to toth forwarding agent and 
u:mF office but a positiveresult could not be obtaine 

before the der-arture of the team. 

r.4.0 P.ehabilitation of 3oui~ment 

Repair sequence of 1e~aged equipaent has been ~ade 

accordinz to i'!'!lfortar:ce of u~e. :rrgently needed mac

hinery had been £i ve!l priority. 

!~ne of ~~uin~ent 

Shaper (large) 
Ehapcr (s!.'all) 
Air ror:ipressor 

Grinding :-iachi:i~ 

~ain Electrical ~ortrcl ?anel 

Radial Saw 
Pump Re~air Section 

i .4.I Shan~r (laree) 

I.ocation 

!·:echanical ·."/orkshop 
r:cchanical ·:crkshop 
J·:echanical ·orkshop 

!:echanical .:orkznop 

~·ouniiry 

Fat£.rn Shop 
J>".echanical ·,,rorkshop 

Jt:achine was out of order. It was disasser.ible1 
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and checked. It has been found out that the 

tapped hole was damaged at the poi?1t which ope

rating handl~ and eccentric rod was connected. 

Hole was filled up by welding and drilled again 

and the parts were connected together. Oil was 

put i~to the machine, electrical connections 

controlled. 

I.4.2 Shaner (small) 

r-:achine was out of order because of strol-:c ad

jm::tment part of reciprocating arc was broken, 

also gear box needed anjustmcnt e.~a some bolts 

and nuts \·:ere missing. Ero ken parts wE:re r::anu-

f actured again. Gear box was adjusted, necessar:, 

bolts and nuts were put into the c.e.chine. Oil 

was put into the machine. EJectrical ~heckine 

was made a!ld broken main contacto.c '.-.ras changed. 

I.4.3 Air ~onpressor 

Eain switch box '•"as destroyed, :30 char:[ed. r:ab

les reconnected. reuter vrire \·.·~s °:::!:'oken, (!ausin{ 

electrical shocks durire operatic!'~· reuter wire 

,.ras rccor.nected. 

I. 4. 4 ~rindinp: r-:achine 

"oolant ;'UTT!J' mctor was broken, so c\anced and 

tl1e cable of pump and fan were conr.ectc:d to the 

main machine. The la~p was reconnected. Tcr~ics 

of electrical co·1trol system rea5 ju$ted and 

wires fi:·:ed. :Jni versal switch \·.~s ·::ro1:en, it 

\·.'as taken off and chanred. 

I.L.5 ~ain Electrical rontrol Panel 

Y.:ain electrical control panel of foundry sectio: 

was e):ploded. It was repaired and connections 

were made. 
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I.4.6 Radial Saw 

Eachlne switch was not functioning. J:ecessary 

repairing , .. as rr;ade. 

:~lcctrical conrcecti ens .. ,ere cc:.de ~or :··u!'.'!~ 

testirg unit. Fump ;::otors, cha:rrers and ::·a:
netic valves ~ere changej. Fecause of fault; 

volt~eters, t~ey trere discon~ectei and chan;ed. 

r.5.0 ')~:y-acetylr;?:_t: ]nit 

O:::{-acetyle!l~ :;-arts ~-·ere put toset:1er. '.ihc four c:·li~· 

ders ~-:hich ca:::e fron Turkey uere prepared for opera

tion. In ?lE~t traininG carried out to s~ow how to US• 

o:-:y-acetylene ani t to .:.:T ! t·:chni ciuns c:?ld 1-.rc.rl~t::rs. 

':bit was us~d for rerairir..~ ov-:?r!Y:ad cra~c ~!1d to er~: 

the ta:"'pi!lf '!:0le of t~~ rotc.ry a;_d ~t~~o1:.:i fnrr.aci:-s ~ 1J· 

ring the casti~g. 

Jv"'r~ead <'ra:::e rails were in a r1ad corr~.i ti on. '"o!!e:ret• 

which holds t~<.! rails ·::as ·lerr:a;:·ed at sc-veral ;oi2: ts, 

connections ~ars ~~re broken or free to move. ~ails 

~-.rr.:re net stra:.:;~t. ::'he ltvel of rail nay ~-rc.s Y10~ 

corrnct. Tt •·a:: r1E-:-ide1 to tal~~ out t::f; railr-: ::.1"d 

ad just the cc!!::rete t:!ir;:1 to :;-mt :J c:·1anncls u:·;icr th~ 

rails bf f.Jre t:"l~ rails 1"'ere r·l~e:ecl. .:""'or tnis r·'ason 

rails h~v~ ~EEn cut out, cc!1creti:; ·:::ace ·.·;c-s ~·ri..:~-,c.:red 

::in~i ·· ··ha1:nfl~ Here ~laced m1cler rail:: '!.Y1 ~c·urle of 

~etcrs. ?or l!ftinc cha~nels a si~rlc lifting systc~ 

•es ~r~~ar~~. Eecause of rE/ did ~ot have a suitable 

lifti!'"!C syRtem or crane, a i;latf.:•r::: •.:as :;ade on th~ 

ccncrete for ·,:orkine on the crane. After fur!laces and 

ter.ircrature r.:.e:asuring systems were ready ~3DAL teac 

was contior.ed to work on the repair of the crane. 

Powever, becauee of the limited time repairinc rails 

cou:d not finiched until the departure of f.3DAL tean:. 
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I .1.0 Traini~g Courses 

n.ou~terparts were trained on oreration of furnaces, 
their oaintenance and use of oY.y-acetylene system, also 
by taking part ir. th~ ~aintenan~e activities counter
parts consequently trained on =aintenance. 
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As a result of investieations, below facts were discovered 

and anali~ed. 

It ~-:as found ClUt that there c:.re still a lot of r.achi

nes 1.-:hich need to be repaired. or aijusted. ::01':".! ~ec
hanical naintenance grou:r is :;ot able to repair every 

l::ind of dariage, they have not enough J.::no'.·iledbe on 

their subjects. :e stroncly reco:::r:lend U~·'.ID') to prc

vide traini!'lg to maintenance e:n.;ir~cer ~-:he is one of 

the best and technicia::'!S. ::=:s;eci <:11:; for rotary fur

nace cx.-:-crier.ced rersons are !:"E':nired for operating 

and reaintenance. U!'I~ should rro7ide o:-portuni ty 
for furnace O?erators to work abroad for sometime. 

2.2.0 Overhead ~rane 

0verhead. crane is in a bad co::'!di ti on and it i·s one 

of the rr:ost usefull equipnent at the foundry. To 

complete the repairing of ovcrheai crane a team of 

three c;;:::.:ierts ·.;i th experience on the subject and 

dona tee! .. ,i th necessary e~ni:pr::ents is required at 

least for two months. 
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During the three months of field work, the activities which de

tailed in the body section have been carried out by using local 

possibilities as much as po~si ble. Accoaplishn;ents, bottler.eeks 

and recommcndaticns conserning t!lis :;-eriod of the field ·-~ork are 

'3tated below. 

A- Installation of fur~aces have been r1ade. ~·'urnace:= •:ere 

0;1cra tea. and 'ianded over to ?I• : • 

has bee!! i:~::;talled, operated and ~:ar.d.ed over to :::: ; • 

r.- r P::iairint: of so'.'1e r;-achines ·~:ere ::a.::.e c:.nd nt:-.:f.s~c..::-y ~i:;ch

nological instructions ·_.1ere :;iven to th~ couP-t~:-~art::. 

TI- 0verheF.d crane re~;airi:r.g has been started. 

2- i:; ~cnsary trai ::ing a·oout furna~es has bee-:-i ~:i V'3.': -:o 

"::'- Cl::y-acctylf.ne ur.i t has bce!l !'ut into usi!![ in ;::cJ.iuc

tio~ line. 

f- fO'.'::e ""'.aC'.1i;!AS :r.c>ei re;·airing. 

A- raintenance persons should be trained on rnainttrance 

EUhjcctB. 

B- Zxperied r·ersons should be employed for :;-echanical 

r.:aintenance and for operating fnr:iaces and r:iachines. 
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LIST O~ APPEJ-l'.)!:•::3S 

I- Instructions for installation of furnaces 

2- Instructions for using the furnaces 

3- Figures 

:?it,ure i:t'. I : ~oncrete base for crucible, muffle and 

el~ctric furnacP.s. 

?icure ro.2: :oncr~te base for rotary furnace. 

2:"in1.re ~~o. 3: Puel line uiacramne for furnaces. 

4- Fo\·mr re'!uirerr.ents for fur!1aces 

5- Inst~llation and operatin~ instructio?J.s for e:·:"":lendable 

therr.1o::ou!1le ter.~Jerature ;'.'.easu::cement 3ysten. 

E- ,·~ddi tio~al i!:.fJtructions for tlic rotary furnace. 



Foundry/J.:echanical ·1orkshop 

Y.:o ··adiscio-Somalia 

Anpendix I. 

I N s T R u c T I 0 N ~ r 0 R I N s l A l l A T I a N 

• Crucible furnace for Melting Copper Base Alloys 

• Muffle furnace 

• Electric furnace for MP.lting ~nd Holding 
Aluminiun Alloys 

• Rotary Cast Iron Melting furnace 



CRUCIBLE FURNACE roR rt:LTING COPPER BASE ALLOYS 

a- rix the furnace on its mounting base by means of steel 
anchorages; be sure it is level. 

b- fix the fan to the ground as shDblll in the Installation 
Chart. 

c- Install the air hose between the fan and the burner. 

d- Erect the fuel circuit according to the diagram and 
connect it to the elastic fuel hose. 

f- Fasten the control panel on a convenient colLJnn or 
on a wall; install the cable connection between the 
fuel pump end the fan according to the Circuit Diagram. 

g- Make the cable connection of the control panel • 

. / .. 
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MUf fLE fURtJnCE 

a- fix the furnace on its mounting base by means of steel 
ar.chorages; be sure it is level. 

b- Fix the fan to the ground as shm.n in the Installation 
Chart. 

c- Install the air hose between the fan and the burner. 

d- Erect the fuel circuit according to the diagram and 
connect it to the elastic fuel hose. 

e- fasten the control panel on its frame on the body; 
install the cable connection between the fuel pump 
and the fan according to the Circuit Diagram. 

./ .. 
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ELECTRIC FlJll'JACE ran ~L TH.:G r!-!!) !-"JI OING AL.lJUNil.J1 ALLOYS 

a- ,·ix the furnace on its mounting base by means of ~teel 
and1orages; be sure it is level. 

b- Connect the electric panel to its stand on the body of the 
fl •mace in such a mamel' that the panel faces the furnace. 

c- Make the cable connections between the panel resistance 
fasteners and the panel thP.!'mDCOuple in co.,formity with 
the Electric Wirin~ Diagram. 

(For th~rmocouple connection use the special cable you 
will find in the set) 

d- Comect the transmission line of the panel. 
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ROTARY CAST IRON ~£LTHii Fl.JRNACE 

a- fasten, by steel anchorages, L"ie llileel frames 
of the rotating furnace to the concrete base in ful~ 
concordance with the dimensions shol.ll in t.ll! project. 

-
It is important that the frames ere parallel to each 
other end that they ere placed on the same axis and 
further on the same level. 

b- Fasten the recuperator elbow rays to its base as to be 
on the same axis with the lllleel runes end according 
to the. spacing dimensions set fort11 in the project. 

c- Place the rotary furnace in its place by using the 
holders on the body; control the positioning. 
precision on the recuperetor end the burner side. 

d- Place the recuperator car on the ray and dra.t the car 
towards the furnace by lea\ling enough 11mrking space 
in between. 

e- Pull the recuperator frame in its place in a manner to 
centre the vertical axis of the recuperator elbow and 
fix its legs on the base by means of roll bolts. 

f- Place the recuperator on the frame by paying attention 
to the channel inlets and outlets and fasten it to the 
frame by the screws llllich are specially made for this 
purpose. 

g- Install the air channels by propping thetn up temporarily; 
control positioning precision and acco..-dingly fasten the 
fan and the supporting pole on the base. 

h- Erect the fuel circuit of the fan according to its diagram. 

j- Set the panel frame on a convenient place so that the 
discharge chute of the furnace can be easily seen end the 
normal course or the work is not hindered. Then 1rmtall 
the cable connection in order to provide the energy inlet 
to the panel and to provide the circuit flow between the 
the panel end the engines, according to the electric 
Circuit Diagram • 

k- Erect a fume box and a chimney for exhausting the gassea 
o~t or the recuperetor. 

:· 
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Poundryfr.echanical ·-forkshop 
Kogadiscio-Somalia 

INSTRUCTIONS FOR USE 

• Crucible S:-:.;:rrn:sce for Melting 
Copper Base Alloys 

• tlJffle Furnace 

• Electric Furnace for Melting and Holding 
Aluain111n A!low3 

• Rotary Cast Iron Melting furnace 

Appendix 2. 

.· 
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c:RUCHl..E Fl.llNACE rm r-EL TING a:cPPER BASE ALLOYS 

- The C1-ucible Melting rurnace has a capacity for melting 
100 kg. of copper alloys in a period Lf approximately 2 
hours at cold charging. 

- The rumace is equipped with a fan (2 tP), a burner PLB-2 
with a maximum fuel capacity of 19 kg/h and a mechanically 
propelled tipping 1.11it. 

SWITCHIG-CW 

- Start up the fan and the fuel pump by pressing tne buttons 
(figs 1 and 2 ) on the control panel, respectively •• 

- Light the burner and adjust the fuel and air 1.11til the required 
flane is obtained. 

SWITCHIMi-CFF 

- The furnace is switched off by pressing the buttons of the 
fuel ~ and the fan, respectively. 

-The fuel inlet valve on the burner is turned off fully. 

PREtt:ATI~ii 

At the prehRating operation the furnace is heated upto approx
ima~ly JCIJ""C and therearter the t~er~ture is increap,ed by 

0 l(J(j C at intervals of 6 hours until 8CIJ0c is reached. At 8CIJ C 
the furnace is turned off and allowed for cooling. T11e normal 
operation is connenced after it gets completely cool. 

CHARGING 

The Crucible helting Furnace is opened by tilting the top cover 
backwards and charging is effcctP.d in conformity with the casting 
technique of each typ~ ur metal alloys to be melted. 

DISDiARGING 

Dunping is mecha..~icelly propelled. lltten the wheel is turned 
co1.11terclockwiae, the rurnwca ~ill turn eru1.11d its axis and 

.1.. . 
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tilt towards the Discharge Dlute. The levP.l of tilting is 
adjusted according to the ez;iount of the metal to be charged. 

HAINTENANCE 

- Clean the Burner after each Switching on/Switchin~ off 
process. 

- Test the ran Bearings once in every six month perio~. 
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n.JTLE FlllNACE 

- Dimensions : .30 X 40 X 60 
- Operates by liquid fuel 
- Has a capacity to 11Jffle 12 kg. of steel 

uplo um°c in 20 minutes, at cold charging. 
- ls equipped 111ith a lhermocouple Gauge which 

indicates the internal temperature. 

SWITCHING-ON 

- In order to start operating the Hufrle rurnace first 
start the fan by pressing the Start Button (Fig. 1 ) on 
the control panel and then press the Button(Fig. 2 ) on 
the control panel to operate the fuel punp. 

- The air and fuel inlet valves on the burner are turned on 
and the burner is lighted. 

- The burner ls regulated to give the desi1·ed flame. 

SWITCHING-CFF 

- The fuel valve is closed. 

- The fuel p1.111p end the fan are turnP~off ~Y pressing the 
respective buttor.a. on the control panel. 

PREl£ATING 

At the preheating operation the furnace la heated Hpto JOO°c 
and thereafter the temperature0is increased by 100 H at 
intervals of 6 h~urs until 800 C is reached. At 800 C the 
furnace is turned off ond allowed for cooling. The normal 
operation may be conmenced after this process la completed. 

MAINTENANCE 

- Clean the burner after each Switching on/Switching off 
process. 

- Teat the fan bearings once in every six months period. · 

./ .. 
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O·WlGlf~, DISCHARGirw'G 

Entry to the t-\Jf f le Zone is provided by opel'Wling the 
articulated cover in front of the furnace. The metal 
pieces to be lll.lffled are placed carefully in this zone. The 
cover is closed • 

The same process applies in Discharging. 
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EtECl RIC n.JRr,ACE FOR MELTH~ ANO HCLDH.!G AL.l.J'1Nlll1 ALLOYS 

- The capacity uf the furnace is 50 kg. 
- The furnace is equipped with an electronic thermostat of 

DP 96 RP type. Power: 3 X 5 = 15 r..;;:;oov ; SO Hz. 
Hax. Heat Available : BCXJ0c. 
Resistanve Wire KANTHAL A-1 I 2,5 r..n. 
Crucible : Silic~ Type r:u. lZG 

SbllTDUNG-ON 

- Fill the crucible with the charge. 

- Tum on the switch llllich is placed on the panel (Fig. 1 ) 
- Adjust the electronic the~tat on the panel to the 

proper temperature (max. ecxr"C). Refer to the Thermostat 
Catalogue for this process. 

- At the properly adjustPd temperature the metal contained 
in the crucible ~ill melt end be maintained at the desired 
tetlflereture. - !:> 

SblITDIING-CFF 

- Tum off the Switch (fig.l ) on the Control Panel in order 
to stop the operation of the furnace. 

MAINTENANCE 

There is no component part installed on the furnace lallich 
requires special maintenance. 

PREt£ATING 

The initial starting temperature will be_~juated to JD0°c 
and thereafter it wi~l be increased by l~:c &t intervals · 
or 6 hQ~rs until 800 C is reached. At 8CXJ C the furnace will 
be allowed for rest until it gets completely cool. 

CHARGING 

- The cover on the Furna~e is tilted backwards so that the 
Crucible will get available for use • 

. / .. 
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- The metal to be melted is poured into ttae crucible in 
accordance with its respective casting technique. 

DISCHARGIHG 

Holten metal within the crucible is emptied with metal 
buckets or crucibles • 



----- -

ROTARY CAST IRON K'.LTING FIJlNACE 

The Rotary Cast Iron Hel~ing Furnace has a capacity to melt 
1000 kgs. of iron in a period of approximately 3 hours at 
cold charging. 

The furnace ~s equipped with a recuperator which heats the 
air upto 500 C, a fan with 7,5 H?, and a burner witil a 
capacity of 184 kg./h. 

The body rotatin~ mechanism consists of a Reduction Gear of 
1,5 lfJ; 30 d/d and a Dlain Sprocket. The body 

rotates 1 per minute. It operates upto (max) ), E 
viscosity diesel fuel or fuel oil. 

\" 

~Hr.HING-ON 

- Start operating the fan by pressing the button (Fig. 1 ) 
on the control panel. 

- Adjust the burner to mediLJn settings. 

- Turn on the fuel punp. (Fig. 2) 

- Light the burner. 

- By proper damper adjustment, en orange flane is obtained 
(It is also necessary that fuel intake adjustment be made 
according to the desired operation capacity of the furnace). 

- The desired rotating adjustment of the f urnar.e is provided 
by pressing the respective buttons (Figs. 3, 7,1+) on the 
Control Panel. 

SWITCHING-Off 

ThE furnace is switc~ed off by pressing th~ ~top buttonD of 
the ruel pump and the fan and or tt1e reducer if the engine 
is in operation, rcsµl:!ctively (Figs. 7, 5, 6 ). 

PREHEATING 

As it is known, the sudden exposure of firP hr1cks to high 

./ .. 
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teqJeratures is disapproved. For this reason during 
preheating the temperature is increased upto 300UC and 

0 thereafter it is i~reased by lCll C at intervals of 6 
hours until eoo0c is reached. At e::JO°c the furnace is 
turned off and allowed for rest until it gets CD111Jletely 
cool. The furnace may be put into normal operation only 
after this process is conirl~t2d. 

MAINTENANCE 

- Clean the burner follwing each switching on/switching 
off pruaas. 

- Test the lubricants of rollers, gear p~ end bearings 
once in every six months period. 

- Change the oil of the Reduction Gear at the close of the 
first six months period initially, er.d ihereefter once 
in a year. 

CHARGING 

Recuperator Elbw is pulled awey from the furnace. The 
cover on the recuperator side is opened end the metal to be 
melted is charged into the furnace. 

DISCliARGING 

Discharge Chute located on the body of the furnace is drawn 
a little bit above the horizontal position and the plug at 
its end is opened. Then by the use of the proper directio-
ning ~utton (Fig. ) the chute is dra,n d011W111Srds an~ 
the molten metal is poured into the crucible. 
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LIGHT OIEScL OIL F\J£L LINE OIAGRAMME FOR FURNACES 

VALVE POSITIONS : 

1 F1,;ll;• closed ,..,Jt of op«atton tuly op•n n cperation 

2 ~Just flowrct• or futl d~ng on prHs1.n ~ 

l AINc~·s full cptn. CloHd during ma1nt.nanc• 

-P1pts 

-valv•s 

-Pomp 

-Finer 

~ 

Fuel tank 1 
(mm 1000L) 

: 112" 

: 112" Sch1tber typ• 

: 6Atm XlO l/h Gf'ar typ• 

: 112" Bucht typ• 

-Manometer: 0-10 Atm 

e 

Manom•t• 

~---- I I ;( 
Bum•r 

' 

! 
J'I l 
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Founc!ry/Mechanical ~orkshop 
Moga~scio-Somalia 

. 
POWER REQUIREMENTS 

POWER 
. 

CABLE SECTION EQUIPMENT 
(KW- l80V.) MINIMUM (mm) 

Rotary Cast Iran 2.2 4 x 2.5 
· Mett;ng Furnace 7.5 4x4 

Crucible !=' urnace J. [, x 2.5 (Copper) 

Muffle Furnace 2.2 ~ x 2,5 
-

El eclr"1c Furnace 10 t,x 6 
( Alum·iniu'l1) 

. - - ........... :"'" 

Appendb 



Poundr1/Mechanical Jorkshop 
·Mogadiscio-Somalia 

EXPE•DABLE THERROCOUPLE 
TERPERATURE lllEASUREREMT SYSTER 

I•STALLATID• A•D OP£RATillG IMSTRUCTID•S 

. 
The te-..erature •easure•ent syste• consists of a wall •ounted panel 
to indicate te..,erature of aolten •etal and show status of aeasure
aent; a dipping rod unto which the expendable ther•ocouples are 
inserted and coapensation cable to connecl the rod with the •easure
•ent panel. 

The equip•ent operates on a ••ins supply of 220 Volts, 50 Hz. The 
ter•inals at the botto• of the cabinet are •arked with appropriate 
labels to indicate where the .. ins supply will be connected. As the 
sysle• ls isolated, p~larity is of no iaportance. A cable gland 
is supplied to be utilized into whichewrpre•arked holes is suitable 
for enter:tng the power supply cable. A cable vith plug is also inc
luded in Lase a receptacle is available nearby. 

Installation of the panel cabinet onto a wall or a sukeble coluan 
is possible with the four holes at the rear which need~ to be •arket 
first and then screwed vertical in place with whichever •eans regu
larl~ practiced at site. 

The dipping rod is delivered in two pieces for trans ort. It is to 
be ••de into a straight one piece with the connecting unions. The 
rod is equipped with a handle on on~ end.a rubber receptacle on the 

.other for connection of the expendable lher•oc,1ple. Jhe receptacle 
ls of replaceable type and has to be replaced with a new one in case 
of excessive wear or •olten •etal attact. 

The co•pe~sating cable is for connection of the dipping rod with 
the insiru•ent panel. Like the ••ins supply. its connection point 
is •arkad·on the ~er•inals inside the panel. Please note the pola
rity. At the rear of the rubber receptacle it is the ter•inal which 
is thicker which sould be recognized as the positive (+) ter•inal. 
Thi~ positive ls connected with the red lead of the co•pensating 
cable and hence ~h the ter•inal •arkel (+) in the cabinet. The 
other lead which is white in colour is the negative polarity of 
the e•f generated by the ther•ocouple. To be certain of the correct. 
polarity another check will be to find continuity with the positive 
lead with the inner copper ring in the receptacle and the negative 
lead with the outer coppe~ ring in the receptacle. 

' it is advisable to lurn on the lnstru•ent •ini•u• 10 •inutes prior 
to taking a ••asure•rnt. 

With the power on (on-off button on the right hand botto• of the 
instru•ent door), insert a ther•ocouple'to the dipping rod. The 
green status la•p w'll be on to indicate that a ther•ocouple has 
been inserted and that this ther•ocouple is in good order. i.e. 
not open circuited. When the tip of the ther•ocouple ls no~ dipped 
into a •olten •etal the figures (originally in the order ot 200 DC) 
vill start to inorease, the yellow l••P will co•e on to indicate 
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that the .. asure .. nt is in progress. at the end of which will the 
horn blow. the red laap will co•e on and the last figure of display 
will be locked. The horn will go off after an instant. The rod 
•ust be taken out off the •olten •etal at the first hear of the 
horn sound. The figure now continuously displayed 1s the te•pera
tur• of the •olten •etal at the ti•• of •easure11ent and ~111 re•ain 
for your reference until a new ther•ocouple is inserted ~- · · 
hold release button on the left botto• of the panel cover is i··~s
sed. The syste• is now ready for a second te•perature •easure•ent. 
Please note that insertion of a new ther•ocouple will cause bolh 
red and green la•ps to co•e on and syste• ready (green only) will 
be on onlJ after the release button is pressed • 

•••••• 



nfrf: Mogadiscio-Somalia 

AOOITIONAL INSTRUCTIONS rOR Tl£ ROTARY rURNACE 

1- Record on a log book every action perf ortled throught the casting. 
2- Check syste11 eo11pletely. 

J- Prepare necessary tools (glasses, gloves, oxygen pipe, halmer etc). 
4- Close taping hole. 

5- Charge material. 

6- Open diesel vanes on supplying line. 

7- Prepare fire torch. 

8- Switch on fan. 

9- Open diesel and air vanes on regulator and light the burner. 

Appendix 6. 

16-Aug-87 

10- Adjust fla11e (diesel vane and air vane) so that fla11e is in the rotary and not 
touching the recuparator. 

9- Check air temperature every 15 lli.nutes and record. 

12- Vhen approxiutely half of the 11etal is molten (approx. 200°c air temperature) start 
turning furnace approx. '}0° angle to continuosly one side. 

lJ- Turn rotary when temperature is raised to approx. 250°c (whenever metal is completely 
molten). 

14- Re-adjust fl&lile whenever rising of temperature stops (open diesel vane more). 

15- Stop turning wJ-,en te.perature of air rises to approxiutely ·1100°c, check temperature 
of molten metal (1400°C-1450°C). 

16- Open taping hole and keep it open throught the casting. 

17- Pour .alten uterial and swing furnace to both sides upto certain degrees while metal 
is not poured out frOll rotary furnace. 

18- Empty all 11&lerial and slug at the end of casting. 

llfi- Close all vanes, switch off fan. 

~ Clean furnace. 
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