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STYNOPSIS.

Field work in FMW for the duration of four months were carried out Yy
¥2dal team consists of two experts, in connection with the project
entitled * Rehabilitation of Equipment and Upgrading of the Efficiercy
of the Foundry and Kechanical Workshop *

Great number of damaged equipment showed an urgert machine repair demand
and had the priority. By using local possibilities, some of the mostily
needed equipment have been repaireil, some new manufacturing technologies
were introduced such as tripod lifting, oxy— LPG cutting ard production
of some items revised such as tanks. Training course about electrical
maintenance and on the job training on electrical and mechanical
maintenance have been completed and some others such as welding
technology and Oxygen— LPG cutting process contimue.

F¥W mainly suffers from production losses created by electric power cuts
and lack of spare parts and skilled personnel. The spare parts problem
seemed not to be considered as an important point at the begining
however was enlarged day by day. At the moment, even the preparation

of specification for the spare parts requires a long time consuming work
because of lack of documentation of any sort. 'hile the labour capacity
somperatively is sufficient for production, it is very poor for repair
and maintenance. This problem should be solved by employing technical
school graduates with skills in repair and maintenance. dAlso power cuts
should be eliminated with s generator as it is done all over the country.
& private workshop should be considered for subcontracting electrical
repair of pump motors.
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INTRODUCTION

Under UKIDO project Ko. RP/SON/84/002, Activity Code RP/01/31.8 a contract
' for the provision of services relating to the Rehabilitation of Egulp-
ment and Upgrading of the Efficiency of the Foundry and Mechanical herk-

shop in Mogadiscio in the Democratic Republic of Somalia has been ccr: lu—
ded between

UNIDO
United Nations Industrial
Devolopment Organization

Vienna, Austria

and

MEDAL

Consultancy and Research

for ¥etallurgical Industries Ltd.
Istanbul, Turkey

Within the scope of the contract, field works in Somalia were carried out
by

Mr. Levent GCencoglu Electrical Engineer. (Team Lead:r)
¥r. Ihsan Ayanoglu General Foreman

from January 8th to May 8ta 1985.

The aim of the project is to provide ihe neceassary expcrtise and day to
day shop level technical assistance to the Somali counterparts in order to
put into operation the idle and under utilized equipment, and achieve self
dependence in the latter's exploitation and maintenance, by relevant
upgrading of the local skill.




This repart has been prepared in arder to state activities, accomplish—
ments, bottlenecks, findings and recommendations. On the begining of the
report, FMW is descrited generally and a work plan for the extended
period is given at the end. The report is requested by UNIDO in the
contract on pzragraph 2.10.2

Thanks are expressed tc all counterparts and the management of the Foundry
and Mechanical Horkshop for their kind support and cooperation on +this

missica.




1.00 GENERAL DESCRIPTION OF FOUNDRY AND MECHANICAL WORKSHOP YWHEN MEDAL EXPERTS

ARRIVED.

1.10 Degartments

FMW consists of foundry section with a pattern making shop, steel
structure section, mechanical workshop section and administration

building with a laboratory.

. A 5 ton overhezd crane which was damaged and needed urgently
repair, serveg the main aisle of the whole building. Around 70 %
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 Foundry Equipment and their Conditions.

Name Kanuf acturer Origin Condition

Copper Melting M.A.F T Italy out of order
. Furnace

Overhead Crane Kuli W. Germany oyt of order

Sand mixer Gostol . . Yugoslavia out of order

Vibrator ‘Gostol Yugoslavia  in order

Hammer Fario Densatti Italy out of order

Aluminium Melting not identifiable out of order

Furnace

Double Wheel Silex France out of order

Grinder I

Sand Blast Hunziker Switzerland out of order

Double Wheel Gostol Yugoslavia out of order

Crinder II

Core Sand Mixer Gostol Yugoslavia out of order

Band Saw Fabrica ¥asina Yugoslavia out of order




List of Poundry Ecuipment and their Conditioms (continued).

Name

Drying Oven
Large Cupola

Small Cupola

Moulding
Machine I

Moulding
¥achine ITI

Kamufacturer

CER
Gostol

M.L.F

British Moulding

Machine Co.

British Moulding

Machine Co.

Yugoslavia
Yugoslavia

Italy

England

England

Condition.

Out of order

in order need
repair

in order need
repair

in order

in order

List of Pattern Shop Eauizment and their Conditions.

Name

Combination
Machine for
Yood Yorking

Band Saw

Blade ''e'ding
Machin~

Dust Control
)2chine

Banéd Saw
Circular Disk

Flat % Circular
Sanding Machine

Nisk Sander 1
Disk Sander II
Drill ¥achine

Saw Blade
Sharpener

Namfacturer

SCM

SICA
Tde2d

DCE

Contoura
Vadkin Bursgreen
not identifiable

Fontovoci

EJCA

Arbaga Maskiner
Vollmer Werke

Origin
Yugoslavia

Sweden
7o Germany

England

Italy
England

not identifi-
able

Italy
Sweden
Sweden

Condition.

in order partly
damaged need
#red repair

in order

out ~f orier
partly in order

in order
out of order
out of order

ot o
i order

in order
in order
in order



List of Pattern Shop Equipment and their Conditions (continued)

Hame Kanuf acturer
Spindel’ Sternbergs
Sander
Lathe Machine Centauro
I
Lathe Machine EJCA
II

Bench Grinder Black & Deck

1.1.2 Steel Structure Section.

OriEg' Condition
Sweeden in order
Italy in order
Sweeden out of order
Italy in order

The overhead crane also serves this section. About 60 % of the

equipment were totally or partly unopcrable and the rest needed

maintenance and cleaning. Welding cables were damaged and out of

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

Luna Migatronic welding machine is damaged and lack of any manuel

and spare parts.

List of Steel Structure Equipment and their Conditions.

Name Manufacturer

Milling Machine Prvomajska

Jaka Edwards Truefold

Guillotine Jelsin Grad

Shears I

Bending Jelsin Grad

Machine 1

Guillotine Goteneds

Shears I1

Profile Construzioni

Shears I Mechanische
Ames

Oriﬁi_;n_ Condition.
Yugoslavia in order
England in order
Yugoslavia out of order
Tugoslavia out of order
Sweeden in order
some parts
need revis—
ion.
Italy out of order




List of Steel Structure Equipment and their Conditions (continued)

Rame Hanufacturer Origin Condition.
Pipe Bending Wax in order
Machine

Circular Saw Thomas Italy in order
Radial Livrica Yugoslavia in order, need
Drilling repair
Machine

Bending USSR out of order
FKachine II

Profile USSR out of order
Shears I1

Helding Luna Migetronic Sweden out of order
Hachine

Helding not identifiable Italy in order
Machine

yelding (4 off) Luna LDA 275 Italy in order
Machine

Welding ICE3 Italy heavily damaged
Machine

Welding Sipe Itely heavily damaged
Machine

Yelding Sipe Itealy out of order
Machine

Welding Eurcpa Italy out of order
Machine

1.1 03 Mec}‘aﬂical "orkShopc

The mechanical workshoia consists of a machine shop and a2 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-
1lation of the machinery were in better condition than other secti-




List of Mechanical Workshop Equipment am their Conditions.

Name

Lathe Kachine
Lathe Kachine
Lathe Hachine
Lathe Hachine
Lathe Machine
Lathe Kachine
Lathe Xachine

Blectric

Manufacturer

Storebdbro

Prvomo jska
Voghera
Prvomo jska
Voghera
Raber

amnealing furnace

Shaner
Shaper

¥etal hac’ s2w Continental

Bending and
Tam press

ROLL

Majevica

WIKSTROK

Columenn Drilling

Milling
Machine

Milling
Kachine

ZEyS di
Bonfiglio

Z7uUs 4di
Bonfiglio

Metal band saw POBEDA
Threading Machine

Newly Installei Equipment in Pump Repair Section,

s .

Origi

Sweeden
USSR

USSR
Yugoslavia
Italy
Yugoslavia
Italy

Germany

Yugoslavia

Sweden

USSR
Italy

Italy

Yugoslavia
USSR

Cclum crane 1000 kp/3m
Colum crane 1000 kp/3m
Sand Blast Chamber .

Testing Stand (Swivelling Column crane 1000 kp/2.5m, testing bansin,

Condition.

ord~r
order

in order

§n

;u

in order
in order
in order
in order

out of order

in o der
in order
in order

in order

out of order

in order

in order

out of order

out of order

testing equipment, electric conirol and display, testing motors and

measuring section)

Welding transformer

Double belt grinding machine




Newly Installed Equipment in Pump Repair Section (continued).

Gas welding and cutting equipment

Swage Block

Straightening Plate

Forge fire

Invil

Double wheel grinding machine

Air compressor 64m3/h free air delivery

Pallets for reception of pumps

Electric hand tools (Drilling machine, percussion drilling machine,
‘ percussion chisel drilling machine, angle hand grinder, flexible

shaf't machine)

Column type drilling machine

Extractor fan

1+1+4 Administration Building.

The building accomodates a gathering room which serves for training
and meetings of the personnel, labc.-atory, a number of stores and
office rooms and a canteen., An office room contains a drawin-s table
in an un usable condition and lack of any drawing material, Also
another room is used for sanitary facilities.

‘ Laboratory is designed mainly to serve the Foundry. The equipment
and their conditions are given below:

List of laboratory Ecuipment and their Conditions.

Name Y.anuf zcturer Origin Condition.

Laboratory George Fischer Ltd. Switzerland in order

Mixer PLK

Sand Rammer George Fischer Ltd, Switzerland in order
PRA

¥oisture Harry W. Deiter Co. U.S.A in order
teller

Sifting Harry W, Deiter Coe U.S.A in order

Machine




List of Laboratory Equipment and their Conditions (continued).

Name Mamufacturer

Core Drying George Fischer Ltd.
Oven PKX

Digital Sartorius
Analytical

Balances

Universal Nimco- Cray Co.
Timer

Permeameter Ceorges Fischer Ltd,

Universal sand Harry W. Deiter Co.
Strength Kachine

Hot plate Garhardt
Hot plate Garhardt
Outoclay Harry W, DPieter Co.
Carbon and Strohlein

Sulphr deter—
mi-ation Machine

Electrophotometer Fisher

Digital Enelytical Sartorius
Balance

Dirital Analytical Sartorius
Balance

Distilating F.M
Machine

Origin
Switzerland

Germany

U.S.A

Switzerland
U.S.A

Germany
Germany
U.S.A

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 paris.

out of order
in order
in order
in order

in order, needs
spare parts.




1.2.0 Enersies and Xedia.

1¢201 Electric Ener ﬂz

Incoming electric enerzy of 160 KVA 15 KV 50 B2 (3 wire) from the
public power line is stepped down to 380/220 V in an own trans-
former station where is under the responsibility of National

Blectric and Energy Agency.

In the field of electric energy is distributed by 6 switchboards,
The switchboards distribtute the energy to the machinery by 25 A
thermaly protected switches. Each switchboard contains 14 switches.

1.2.2 Hater.

Water is supplied through a well, via a water iower to the admini=-
stration building, the foundry, the mechanical workshop and out-

sice taps.

1.2.3 COIan‘ESsed Air.

A compressor station suprlies 6 At compressed air to the foundry.
Compressed air for mechanical workshop is supplied by a mobile

compressor,




2.00 ACTIVITIES OF MEDAL TEAM.

2.1.0 Rehabilitation of Equipment.

Repair sequence of damaged equipment has been made according to importance
of use. So urgently needed machinery had the priority.

List of Repaired Ecujpment.

Name of Equipment. Location.

Overhead Crane (Poundry and Steel Structure
Section)

Bending Machine I (Steel Structure Section)

Profile Sheers I (Steel Structure Section
"outdoor")

Profile Shears II (Steel Structure Section
nindoor*)

Sand Mixer (Poundry)

Cuillotine Shears II (Steel Structure Section)

Drill Machine (steel Structure Section)

Disk Sander T > (Pattern Shop)

Circular Saw (Pattern Shop)

211 Overhead Crane.

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.




2.1.2 Bendine Machine I.

Works carried out: Damaged electric motar has been sent to repair—
shep, repairsd and mounted, damaged contacto™ and thermic relay
changed, gear assemdbly lubricated, 2ll machine cleaned with naphtha.

Yorking Period: One week.

2+13 Profile Shears I.

shaft
Yorks carried out: Gear assembly repaired, worn part of/filled and

turned in the lathe for finishing, all electric system revised, new
power cable installed, all machine cleaned with naphtha.

Working Period: Two weeks.

2¢1.4 Profile Shears II.

Horks carried out: A new bushing has been made for dbearing, worn
surface of shaft filled, lubrication pump repaired, a new complete
electric system installed, electric motor repaired, blades changed,
2ll machine cleaned with naphtha.

Horking Period: Three weeks.

20105 Send Mixer,

Yorks carried out: The rollers and electric limit switches have
been repaired, a new steel robe fitted.

Working Period: One week.

2+1.6 Cuillotine Shears IL.

Works carried out: Plastic air hose replaced with galvanized pipe
in order to prevent air leakages, a new power cable installed
underground, whole machine lubricated and cleaned with naphtha.

Working Period: One week,




2.1 07 Drill xaChine -

Works carried out: Water pump repaired and necessary accessories
fitted, a new start- stop switch replaced with broken original ome,
machine c.eaned with naphtha.

Working Period: : Powr days.

2.1.8 Disk Sander I,

Works carried out: Damased gear assembly repaired, necessary areas
cleaned and lubricated.

Working Period: Two dags.

2.1.9 Circular Saw.

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

Jorking Period: One day

2.2.0 Ecuiprent Whick Repair Still Continue,

2.2.1

2.2.2

Guillotine Shears I.

Horks carried out: Slectric damage on demagnet system repaired,
pear assembly dismantied in order to disassemble shaft for repair,
At the moment repair is stopped because of lack of oxygen for
anneal and a hydrolic jack. When these materials are evailable,
repair will continue.

Luna Migatronic e lgi_ﬂgfnachine.

The machine has been used for different purposes before it was
installed properly and some of the parts are missing. In order to
put into operation again, the parts and technical manual are needed.

Necessary contacts will be made - ¥ith the mamfacturer soon
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2.3.0 Upgrading of the Efficiency.

In order to upgrade the officiency, the activities riven below have been

carried out.

2.3.1

Training Courses,

- In plant training course on basic electric knowledge and maintenance

2.302

of electric equipment has been completed. Training course notes
were prepzred sccording to technical knowledge of technicians and
the subjects have been selected specifically in order to fill up
technical lacks of knowledge { App.No. 3 ). Also
wSafety and First aid for Blectric Shock" section was adided to the
training notes. The notes are suggested ic be translated into
Somali and given to the counterparts.

In plant training course about Oxy- 1LPG cutting progress is started
but not completed because of axygen rur out, will be continued when

oxygen is availeble.

In plant training course about metal working techniques and welding
technologies is started and still continues.

Oxyren-LP5 Cutting Process.

In order %o reduce the cost, material waste and increase production
rate; oxy~ LPG cutting unit has been proposed by ¥edal ingtead of
using arc welding. ( App. 0. 4 ).

Necessary equipment was only available in April because of some
difficulties on local purchase. Detail of training course is given
on paragraph 2e3.1
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2¢3.3 New Productions.

2.3.4

2.3.5

Portable Tripot Lifting Apparatus.

In order to harile lifting difficulties where overhead crane is nct

available, an easy to use partable lifting apparatus has been mage,
(!‘pp. No.1 DI‘H. 3).

Roll Type Positioner.

The apparatus is used on tank production to join the bended sreet
metals to each other by turning them on the rollers. Recessary
drawings prepared and production is started.

Technical Revisions on Production.

Steel Structure Sections Hodifications are made and the drawings

prepzred for modified items together with technological instruct-
jons. ( App. No.1 Drw. 2, A4pp. No. 2 ).

Other Activities.

a- Private shops in Mogadiscio have been surveyed in order to
identify local purchase possibilities and assist the counterparts
in the purchase of the material and spars parts regquired for
production and repair of the equipment.

b= In order to prevent welding machine cables from possible damages,
an underground electric installation has been designed 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 (contimed).

c- In order to identify possible electric repairshops for subcon—
tracting purposes of rewinding work recquired for pumps, the
workshops in Mogediscio have been surveyed and a report prepared
on the request of Hr.H.J. Fritz Senior Industrial Devolopment
Officer, Engineering Industries Seclion, Division of Industrial
Operations, UNIDO. ( App. Ko. 5 ).

d= During the general inspection of transformer station which is

’ under the responsibility of National Electric and Energy Agency,
main transformer has been found with run out of o0il because of
leakage. The agency has been warned and necessary instructions

given to the counterparts for rerular checkings.

e~ During the repair of the ecuipment described on paragraph 2.1.0
necessary day to day practical advices such as instruetions for

operation and maintenance given to‘the counterparts.




3.00 FINDINGS ANL: ANALYSES.

As a result of invesiigations, below facts were discovered and asnalized

3.1.0 Great Number of Dameged Ecuioment, Lack of Spare Parts and Documentationms.

Especially in Steel Structure and Foundry Sections, the nmumber of equipment
was very high. Kost of the equipment needed spare paris and tocls for repair
and operation. Prior ito cormissioning and during the initial operation of
the equipment, it seemed spares and documentations for repair and maintena~
. nce were not considered as an important point. Now without documentation,

preparation of specifications of these spare parts and tools becomes nearly
impossible, Even the manufacturers of some machinery are not identifiable.
Medal team has tried to fill up this gap, by repairing existing damazed
narts insiead of replacing them and using the poor local purcaase possibi=-

ties as much as possible,

3,2.0 Local Purchase Possibilities.

Another point which effects the working rate is some difficulties on local
purchase, FPirst, to find any spare 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 prevent their
‘ purchase,

3.3.0 Electric Power,

Electric power cuts occur very often and this stops almost whole activities
in W,
Existing electric transformer capacity of 160 KVA would not oe enough for

any future extension .




3.4.0 Counterparts.

The number of counterparts were not sufficient. These were two
electricians (one has hardly any experience and technical knowledge),
one mechanic and seven other workers at the Steel Structure Section
jnvolved in production. There is not any mechanic:l cr electrical
engineers involved in maintenance. For the first three weeks after
the arrival of the team, most of the above mentioned counterparts

were on leave,




During the four months field work, the activities which details are given in the

body section have been carried out by using local possibilities as much as possi-
ble. Accomplishments, bottlenecks and recommendations conserning this period of
the field work are stated below.

4.00 Accomnlishments.

- ¥ostly n2edes eciipment have been repaired and day to day practica) technical

advice for mrintenance and overation of the machinery have been ~iven to the.

counterparts. There are still some damaged equipment in lack of spare prris,

B~ Trainine cource on electric mainienance has been completed and some others

are started, still continuing.
C~ Production of some items were revised and necessary drawings have heen prepared.

D~ Some auxilary apparatus have been prodvced in order tc eliminate some manu-

facturing difficulties.

5.00 Bottlenecks,

A~ ¥ost of the ecuipment need spare parts 2nd tools for repeir and maintenance.
B~ Local purchase possibilities are very poor. This effects the warking rate.
C= Electric power cuts occur very often.

T~ The number of counterparts are very poor for maintenance.

6,00 Recormendations.

A= l2bour capacity for maintenance should be enlarged by employing technical
school graduates. Also maintenance department should be egtablished and one
engineer for electrical and another one for mechanical maintenance have to
be incharge of the department.

B~ In order to solve electric power cut problems, a2 gererator set should be
installed for Fi'W. If it is not available et lenst a 20 KVi penerator has to
be considered for large cupola furnace in order to elininate problems caused
by power cuts during the melting process.




Recommendation (continued).

Also 160 XVA rated power of existing transformer will not be sufficient for
any future extension after the operation of Pump Repzir Section, during the
test of higher powered Dumps.

C— A sound storage system has to be established to FM4 after the rurchasing of

the spare parts.
D- A vrivate workshop should be considered for subcontracting electrical repair

of pumn motors after the operation of Pump Repair Section.




7.00 WORK PLAN POR THE DURATION OF EXTENDED FOUR BONTHS.

¥edal team is plauning to carry out the activities given below for the duration
of the future four months.

«~ Rehabilitation of Equipment

~ Preparing of specifications of spare parts reguired for the repair and
maintenance of the ecuipment,

- Agsisting in installing the new electric ecuipment and making necessary
wire and cable connections i-equired for Pump Repair Section.

‘ - Completing the training course about metal working techniques and welding

technologies.

- Training counterparts on operation procedures of newly acquired reoeir and
maintenance tools.

-~ Production of role type positioner required for sheei metal welding in tank
production.
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Appendix 2,

¥ANUFACTURING INSTRUCTIONS.

20!!!3 Tank.

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

material at P and local market.

jece J
2000 2000 200C 2000 2000 2600

6 Pleces one eiece
1— Prepare the plates as shown above.
2~ On bendinz machine bend them to a circle ard spotweld ends on the bending
machine.
3~ Weld ends completely on the floor in order to have 7 rolls all together,
4= Place bottom and upper shoes inside two longer rolls and one short roll as

given below and weld one 2" support pipe for each roil (altogether 3 rolls).
000 £00

— ¢ thoe .

E_z}l & shoe

A L. 2"pive

2 -\;g“(C: .
5~ Put rolls in right order for welding. One prec

Rote: Joints on each roll must not bYe alined to each other.

6- First spotweld the rollers to each other then put the whole piece on "roll
type positioner” and start weldings inside by turning the piece on rollers.
When hzlf of the roll is welded from inside, start welding from ocutside,

2000

7- Cut a circle of 205imm diameter.

.. P2osy

170 .
2 Pieces




Mamufacturine Instructio.s 20n3 Pank (continued).

8- Cut a slice out as shown above 10° or 170mm on periphery.

9- Connect both ends and weld on both sides.

10~ Prep -re another dom as described above.

11— Yeld the doms on two sides of the rol) first spotweld on 8 points opposite
to0 each other then continue with welding.

12— Kark circle of the top hole by compess and cut.

13- Prepere top hole neck.

14~ Prepare covers for the top hole neck and weld them on top, fit and drill
holes.

15~ As final step, prepare the stands of the tank in accordance with the mea—
surements shown in the drawing and mount the tank on them and weld.

16— According to the measurements shown in the picture, weld 1lifting eyes on

the tank.




MANUFACTURING INSTRUCTIONS..

10m~ Tank.

It is prepered from 2000 X 1000 Y 5 sheet steel plate which is the available
material at FEN and local market.

1- Yeld two and half nlates as shown below.

nnn
2000 0 000
g fiece
2- On bending machine bend it to a circle and spotweld ends on the bending

machine,
3~ Yeld ends completely on the floor.
4~ Prepare 5 rolls as described above.
5- Place hottom and upper shoes inside two rolls as siven below and weld one

2 gupnort pipe for each roll,
) _» Shee

$2¢

-

i T
6 Put rolls in right order for welding. |
Hote: Joints on each roll must not be 2lined toeeach other,
7- Pirst spotweld the rollers to each other then put the whole piece
on "roll type positioner" and start welding inside by turning the piece on
rollers. When half of the roll is welded from inside, start welding from
outside,




Mamufacturing Instructions 1()m3 Tank. ( continueg).

8- Cut a circle of 1640m diameter

~
\\

; ) 140

N, /
7, e
50

9~ Cut a slice out as shown above 10° or 150w on periphery.

10~ Connect both ends and weld on both sides.

11~ Prepare another dom as described above.

12~ Yeld doms prepared earlier on two sides of the roll first spotweld on 8
points opposite to each other, then contimie with welding.

13~ Hark circle of the top hole by compass and cut.

14— Prepare top hole neck.

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

holes,

16~ As a final step, nrepare the stands of the tank in accordance with measu-—
rements shown in the drawing snd mount the tank on them and weld.

17~ Accordine to the measurements shown in the picture, weld lifting eyes on
the tank.




HANUFACTURING INRSTRUCTIONS.

&3 Tank.

It is prepared from 2000 X 1000 X S5mm sheet steel plate which is the available
material at FX¥ and local market.

i- Prepare the plates shown below

® 1000 ] o

2000 %000 1000 ; 2600 1600
2 2000
= PC‘QS 1 prece

2— On bending machine bend them to a circle and spotweld ends on the bending
machine.

3~ Weld ends completely on the floor.

4~ Prepare 4 rolls as described above.

5- Place bottom and upver shoes inside two longer rolls as siven below and
weld one 2" support pipe for each roll.

H i." Shoe

i
1542 2"
2 &

- e = ——

-

1000
z preces
6~ Put rolls in rignt order for welding.
Note: Joints on each roll must not be alined to each other.

7- Pirst spotweld the rollers to each other then put the whole piece on "roll
tyoe pogitioner” and start welding inside by turning the piece on rollers.
When half of the roll is welded from inside, start welding from outside.

8- Cut a circle of 1640mm diameter.

& 1640

1 80
2 Pieces




Manufacturing Instructions 8a> Tank (continued).

9 Cut a slice out as shown abrve 10° or 150mm on periphery.

10— Connect both ends and weld on both sides.

11— Prepare another dom as describ=d above.

12— "’eld doms prepared ezrlier on two sides of the roll first spotweld on 8
points oppesite to each other, ther continue with welding.

13~ Eark circle of the top hole by compass and cut.

14— Prepare top hole neck.

15— Prepare covers for the top hole neck and weld them on top, fit and drill
holes.

16— As a final step, prepare the stands of the tank in accordance with tae
measurements shown in the drawing and mount the tank on them and weld.

17~ Accordin~ to the measurements showm in the picture, veld lifting eyes on
the tank.



KANUPACTURING INSTRUCTINS.

6-3 Tank.

It is prepared from 2000 X 1000 X Smm sheet steel plate which is the available
material at PKW and local market.

20ce 2¢%0 1020
1- Prepare 3 plates as shown above. r plzees
2- On bending machine bend them to a circle ani spotweld 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 of the rolls as given below and

weld one 2° support pipe for each roll.
i

b [~

LAY

}1400

. B SR 4 .

' “I fice

.1

|
1009

wepicl

5- Put rolls in ri-ht order for «~1dinz.

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

6~ First spotweld the rollers to each other, then put the whole piece on
“roll type positioner" and start welding inside by turning the piece on
rollers. When half of the roll is welded from inside, start weldins from
outside.

7~ Cut a circle of 1600mm diameter. .

Two FPleces




Kanufacturing Instructions 6-3 Tank gemtinued).

8- Weld both circles on two sides of the roll produced earlier, First spot-
weld on B points opposite to each other then continue with welding.
9- Kark circle of the top hole by compass and cut.

10- Prepare top hole neck.
11=- Prepare covers for the top hole neck and weld them on top, fit and drill

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

‘ ments shown in the drawing and mount the tank on them and weld,
13~ According to the measurements shosm in the picture, weld lifting eyes on

the tank.




EATUFACTIRING INSTRUCTIONS.

23 Tank.

It is prepared from 2000 X 1000 X Smm sheet steel plate which is the available
material at MW and local market.

looo
° | i | lc0o
. 2000 2000 1020 2000 200D '9:0D

2 Pieces 1 erecec
1~ Prepare the plates shown above.
2= On bending muchine, bend them to a circle and spotweld 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.

1000
as | = Shoe
1600
i pipe
2 Preces

5= Put rolls in right arder ror weldine,
Note: Joints on each roll must not be alined to each other,

6~ Pirst spotweld the rollers to each other then put the whole piece on "roll
type positioner” and start welding inside by turning the piece on rollers.
When half of the roll is welded from inside, start welding from ovtcide,

7- Cut two circles of 1600mm diameter.

i g 160D

/s
V4

]

2 Pleces




Manufacturing Instructions 5n3 Tank (continued).

8- Weld both circles on two sides of the roll produced earlier. First spot=
weld on 8 points.opposite to each other then continme with welding.

9- Mark circle of the top hole by compass and cut.

10~ Prepare top hole neck.

11— Prepare covers for the top hole neck and weld them oa top, fit and drill
holes.

12— As a final step prepare the stands of the tank in accordance with measure—
ments showm in the drawing and mount the tank on them and weld.

13~ According to the measurements shown in the picture, weld 1ifting eyes on
the tank.




MARUFACTURING INSTRUCTIONS.

3

4m~ Tank.

It is prepared from 2000 X 1000 X 5um sheet steel plate which is the available
material at FMW end local market.

(000
600
2000 2000 409 2000 2000 400

1- Prepare the plates shown above.

2- On bending machine, bend them to a circle and spotweld 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" suppaort pipe for each roll.

io00

Tt che

26

e ad

)

1400

® |l |

2 clece:

— 2" pipe

5= Put rolls in right order for welding.
Note: Joints on each roll must not be alined: to each other.

6~ Pirst spdtweld the rollers' 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 is welded from inside, start welding from outside.

7=~ Cut two circles of 1400mm diameter.

4 . ¢/4oo

2 Pleces




3

¥amufacturing Instructions 4m” Tank (continued).

8- Yeld both circles on two sides of the roll produced earlier. First spot-
weld on 8 points opposite to each other, then continue for welding.

9~ Kark circle of the top hole by compass and cut.

10- Prepare top hole neck.

11- Prepare covers for the top hole neck and weld them on top, fit and drill
holes,

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

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

13~ According to the measurements shown in the picture, weld lifting eyes on

the tank.




MOUFACTURING INSTRUCTIONS.

2u|3 Tank.

Prepared from2000 X 1000 X Smm sheet steel plate which is the availzable materizl
at P¥YW and local merket.

1900
2000 2000 2000 2000

=
S
.
()

1= Prepare the plates shown above.

2= On bending machine, bend them to a circle and spotweld ends, on the bending
machine.

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

4~ Put two rolls opposite 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 stert welding jinside by twrning the piece on rollers.
\then half of the roll is welded from inside, start welding from outside at
the same time,

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

R

230

;/
Z kiece';,
7- Vleld both circles on one side of the rolls produced earlier, First spotweld
on 8 points opnosite to each other, then continue with welding.
8= Mark circle of the top hole by compass and cut.
9~ Prepare top hole neck
10~ Prepare covers for the top hole neck and weld them on top, fit and drill

holes.




Manufecturing Instructions 2m> Tank (continued).

11= As 2 finz] step, orepare the stands of the tank in accordance with the
mezsurements shown in the drawing and mount the tank on them and weld.

12— Accordine to the measurements shown in the picturse, weld lifting eyes
on the tank.
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BASIC ELECTRIC KNOWLEDGE AND NAINTENANCE OF ELECTRIC EQUIPNENT

1. Basic Electric Knowledge.
10‘. The SI Uni‘ts.

The units of the quantities most commonly used in Electrical Engineering
( volts, amperes, watts, obms etc ) are those of the metric system. They are
embodied in Intermatiomal system of umits,

The SI electrical units are based oa mksa ( meter— kilogram— second- ampere )
system, They have beem adopted ty the stamdardisation bodies of the world,
including the Intermational Electrical Commissiom (IEC), the American Natiomal -
Standards Institute ( ANSI )y and the standard board of the Institute of Electrie
cal and Electronics Engineers ( IEEE ),

Ampere have been defined as follows:
Ampere: The constant cerrent, if maimtaimed in two straight parallel comductors
of infinjte length, of negligible circular cross section, and placed 1 meter apart
in vacuum, would produce between these conductors & force equal to 2 x 10-1 newton
per meter of lengthe

1ebe Derived SI Units.

Most of the quantities and units used in electrical engineering, fall in the
category of SI derived units, that is, units can be completely defimned in terms
of the base and supplementary quantities, Below table, lists some of the principal
electrical quantities in the SI systenm.

SI Derived Units Uas3’d in Electrical Engineering,

SI Unit

Quantity. Name Symbol.
Fregquency Hertz Hg
Force Newton N
Energy Joule J
Power Watt W
Quantity of electricity,

electric charge, Coulomd c
Potential Difference Volt v
Capacitence Farad F
Electric Resistance ohm S
Inductance Henry H
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The definitions of these quantities are:

Herts: The unit of frequemcy, 1 cycle per secomd.

Newton: The force that will impart an acceleration of 1 meter per second t0 a sass of
1 Kdlogran.

Joule: The work done by a force of 1 newtom acting through a distance of 1 meter,

Watt: The power required to do work at the rate of 1 joule per second.

Coulomd: The quantity of electric charge that passes any cross section of a comductor
in one second when the the current is maintained comstant at 1 ampere,

Volt: The potential difference between two points of a conducting wire carrying
a constant current 1 ampere, when the power dissipated between these points
is 1 watt.

Farad: The capacitance of :a capacitor in which a charge of conlomb produces 1 wvolt
potential difference between its termimals.

Ohm: The resistance of a conductor such that a constant current of 1 ampere in it
produces a voltage of 1 volt between its ends,

Henry: The inductance for which induced voltage in volts is numerically eeual
. to the rate of change of current in amperes per second.

1sCe Three Systems.
Three Y and / \connections: In a balanced 3 phase gystem, the star conmection

is also czlled the Y comnection. The relations of the currents and the voltages
are:

—— Delta,
Ih = Is Ih = J3 Is
Uh =y 3 Us Uh = Us

—T—T—- -— [ ) Q
1 * i
i un ,iUn g
i . N ! Us
o —— : ol 15
| ! Us
Us ' lun -
Uh 1
Ih A J Ih ™




1.d. Registances in Series.

When two or more resistances are comnected in serieg, the equivalent resistance

of the combination is equal to the sum of the resistances of the individual -
resistors; that is -

req = r,' + rz ¥ ssee
A i |

3 1

1.¢. Resistors in parallel:

When two or more resistances are conmnected in series, the equivalent resista-
noe of the combination is determined from the relatiom.

1 ] _+ 1 —
- mr R ) rex-zir2

> >

' 1.f, Active and Reactive Power and Power factor ( Cosp )

In alternating currenf circuit, the power is equal to the product of the effeom

tive values of U and I multiplied by the cosine of the phase angle between them
that is:

P = Ueff, Ieff, 008\P = Hatts.
The reactive power or VAr is

Q = Ueff. Ieff. Sin(f) = VAr.

The volt amperes is

S =P 4+ Q = Ueff, Teff= VA,




1.g. Basic Electric Formulas.

URONL L L
U= 1. R —-‘l—ll :

v P U= P
Single Phase: (g)_ (u). (;) - -
Three Phase: () (¥) (a) It U e —t——

P = {3 U.I. Comp R 3 1. Cos:P
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2. NAINTENANCE OF ELECTRIC NACHINERY

2.a. Storage:

Nachines not for imwediate use should be atored in a dry atmosphere not subject
to extremes of heat or cold. The storage place should be entirely free from vitratiom
snd the machimes should be protected from dust, dirt, oil, etc.

During storage the machimes should be inspected fairly frequently and the shafts
rotated at least omce everyweek to counteract any tendecy of the grease to harden, and
to prevent rinelling of the bearimgs. In the event of the grease having deteriorated, or
in any case after two years of storage, the grease should be thoughly cleaned out amd
replaced with the correct grade grease.

Before imstallation it is recomended that the insulation resistamce of the windi-

ngs be checked since durimg storage the machine may have become damp, particularly if it
has mot been possidble to store the machine under suitable conditioms. The insulatiom

resistance may be meagsured with a 500 V megger.

Insulation registance varies greatly with humidity and therefore it is recomended
.thtt if it becomes damp the machime be thoroughly dried out before being coamissiomed.

2e.be Electric Connections.

A selection of a.c. motor connection diagrams are given below,

DIRECT OX LIKE OR AUTO - TRANSFORMER STARTING.

". . T FY I
A - ? |
I

STARER c

X Y
b4 0 .
!
To STadieR ¥ o.
L G ' []
L " .
g _v -

2) 6 Terminals, star connected stator windings.




%
D A
<

0-
O-—

. 3) 6 Terminals , Delta Comnected Stator Winding.

Star ~ Delta Starting.

o STaAR DECTA 2

[

STAATVER o ’

ARYVE U | g v ‘T |

. v I
L .

4) 6 Terminals, Start in Star — Run in Delta.

Slimring Motars.
X swtor |
Y P l
i LAor 3
2z ' above l Q [‘_J
| ]

5) Rotor Resistance Start. SteXer




2.c0 Ma 3
Efficient operitiom of any machine depends upom correct installation and regular
maintenance.

During the first fow months of servioe: a new machine ghould jeceive some attent-
ion. Foulty installatio: is more likey to cause troudble during this initial period
in whica all working paris are setiling down to their working surfaces and temperatures ,
Careful attention to the following may help to prevent seriocus trouble devoloping later,

= Ensure that all external cables are adequately cleated and secure - . that
there is no evidence of chafing.

= Check that all therminals are clean and tight.

= Ensure that the windings and bearings are not overheating and the motor runs
smoothly and quietly.

« Check security of the fixing bolts and/or slide rails, pulleys, couplings etc.

. = Compare the actusl load current with the full loed current given on the name
plﬁt. .
= Keep the machine as free as possible from oil, dirt, dust and particularly
moisture,

= Do not allow tools, oil cans, piece of rag etc to lie around or on the machine
frame and see that cooling fans are not blocked.

2.d. Bearings:

Lulrication: Ball and roller bearings require some atiention as they are correctly
charged with grease when the motor leaves the works to last at least i
tielv: months under normal service conditions witout relubrication.

The below chart gives recommended future lubtrication intervals and -

is based on correctly fitted bearings, not overloeaded and running under
good clean conditions.

)

123 1

'al‘ 1

762

Qore Dilhng{u’ O; Bgar'\ns (mms

1000 2000 3000
Time Interval (hours)




Cleaning Bearings: It is recommended that old grease be flushed out of the bearing amd
bearing housing at intervals of approximately two years. For this
purpose use mixture of petrol and light machine oil mixed in the
ratio 8 : 1 respectively remembering that petrol is flammable and
the usual care with regard to naked lights must be obgerved.

Pitting Wew Bearings:

In the case of replacementis, the bearings to-be fitted should be of the
same size as the one removed. The bearing clearances must also be the same.

The protective grease or compound in which new bearings are packed should
be removed before fitting the bearing, and this may be achieved by immersing the
complete of part bearing in a hot oil bath until the protective grease has been
washed off.

Three quaters fill the inner cap with grease and place it on the shaft ;
@ after oiling the shaft slightly, push the bearing on to the shaft seat and drive
home against its shoulder, This can be done Yy using a tube having an inside
diameter slightly greater than the shaft diameter and having end faces square with
a bore,
Use a bearing drawer in order to remove the bearing from the shaft.

w-
- -Safely wor] life on max hours

750 rpm 20000
1000 rpa 16000
1500 rpm 11000
3000 rpm 6000
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2¢) Contactors and Thermic Overload Relays.

Contactors are widely used om control and protecting circuits of motars. It is
also possible to make some control functions with their suxilary contacts. Beside
this by using a few contactor, star delta starting and revolution changes are
possibdble.

Thermic overload relays sre used for the protection of motor circuits. (see 3b).

Naintenance of Contactors:

Laminated maginets of contactors should be kept clean bty wiping with a clean
cloth. Under no circumstances should a file be used. The majarity of contacts
are made from copper and are electroplated, this is mainly to give some degree
of corrosion resistance., Some contacts have silver alloy faces. Contacts should be
kept free from 0il and dirt Yty wiping with a clean cloth, moistened with safety
cleaning solvent. If the contact surface is very rough, a fine sand paper should
be used to clean the surface.

. 2f) Kaintenance of Transformers.

The following maintenance procedures is recomsended for transformers:
'mho

1. Check the transformer oil level

2. Check the slica gel Wreather

3. Inspect the buchols relay for trapped gas
4. Inspect the external connections for signs of heat discolouration.

First Three Konths.

1. Check condition of the cooling oil. There after anmially.

Every Twelve Months.

1. Check condition of the cooling il
. 2. Check reading of the oil gauge against a dipstick reading.
3. Test the buchholz relay
4. Neasure and record the insulation resistance values of the winding insulation
5 Clean and examine insulatorg for damage
6. Clean and check the spark gap
T. Check the coil clamps for tightness
8. Test all valves, plugs etc. for freedom of operation.

2g. Fault Pinding.

Procedure: Fault finding should always be systematic, commencing with the most
likely faults first, such as blown fuse or tripped overload.
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Next a visual inspection should de made to ascertain that no obvious disconnections
or troken components are visible., Check whether the fault has occured in the main or
the comtrol circuit of a drive.

If the fault still persists, then a detailed electrical check of the circuit must
be made using a suitable meter. It should be possible to quickly establish at which
point the fault has occured and appropriate action say be teken.

Further Action.

Always ascertain the reason for the fault. For instance a blown comtrol fuse
indicates a fault in a control circuit and obviously this must be corrected befare
replacing the fuse.

3.. Some Useful Charts and Tables.

3a. Aoeording to motor nominal current, thermic overload relay, fuse and power cable *
square selection table for 3 phase motors.

MoToR
Hosesrs- A -'!ODV
" & i Fuse |, K Fuse 1 Fose |o N
wnl glz8 & $ K 2 id4q Yy
9| tli § ¥ H L ACrme
ke |Y] & [ Y3 § v] 6lA-AlZ o - =
2{06el u § 2 L ]oel 212 o
= esjaa]l v ]2 l1al ul2 logl 212 uxa s
a2y v lg | b % 2l 4yl Yy uyy S
ula Yy | uxas
el Clae]l Ul ly z‘fi !H Yxas
+ gl e olss] 6|6 Jael u Luxas
iS5 101 ¢ {33 ye 425
21s 16 ] el io ﬁﬁe aS |
L M2 ] ._%1.&&_21_& L] L | 58 | uxa-> |
s (35 3| 25ins | as! 0] 851 a0] uxas
1551 25! aS1N-s % | Yx2-5
s _21._9.:%.._% EE-ANEE 'j.ﬂL:
2] fo FLARTAETT I Ll
Blexlicol Soiae |63 | L3 ] L uXe |
M 13%] 0o ys» | 3] Solaa | 6|
30 | 48] 128] o o] 65 &3 o
. »n 1s] 200 3a o [ 9o .
[ys [co E Zas| ool 123 6u | wo| S0 el
55| 38 1] | 106 | 16O LY ANl
33 | 5 143 JoO| 06 | (60
[, fes 001133 160
301 150 300 150 38
123l 3 EHE .2 !

'

The thermic overload relays should be set to the 1.2 times of motor nominal
current . On )s’A starting the thermic relay should be installed on the winding
line not the main line and set to the 0.57 times of motor mominal current.
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3be Tripping times of thermic overload relays according té the nominal current
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. 4. Slfeﬂ:

Before starting any work on electric installations major rules given below

must be remembered.

1. Never take anything for granted

2. Xnow where you are every minute

3. Know where you are going before you make a move
4. Plan every job befare you start it

Se Do not change your plan while the job is underway.

4a) Safe Clothing and Hand Tools.

Unsafe personnel clothes and sm-11 hand-held equipment -cause
significant injuries. Many learn through experience or by accident and follow
all rules of persomnal safety.

: Following rules listed below will eliminate the potential of injury
and also serve to emphasize to maintenance electrician safety objectives.

~A1]l metallic objects should be prohibited from being carried on the
person. These include such items as wristwatcheg, rings, belt buckles,
metal pens, rules, flash lights, key or watch chams etc,
« Basic clothing whether intended for use in warm or cold climates, shomld
be tightfitting without loose sleeves, cuffs etc, to contact or catch
upon equipment while working or climbing.

= Shoes should be of insulating type, rubber— soled or worn with rubber
boots. It is higky recommended that shoes be of safety=.ioe-type.

=~ Miscellenous small hand tolls such as pliers, cutters, nut drivers,
and test leads should be insulated.

«Portable  powered hand tools should be of 3 wires grounded design.

= Aluminum ladders are usually prohibited for all electrical maintenance
and installation work., They can be wed with a reasonable degree of safety

in low- and medium voltage areas if they are equipped with a dielectric
barrier,
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Sd‘eg Procedures:

Procedures covering basic safeiy requirements should be reduced to writing and
distributed to personnel.

- Operating of Switches and Disconnects:

1. Closing: Xanuvel switches and disconnects should always be closed by a single
unhesitating motion with one hand if possible. Do not reverse action under any
circumstances.

2. Opening: Always reduce load wherever possible befare opening circuit. Do not
attempt to interrupt full locad or short circuit currente unless switch, disconnect
or braker is rated for such duty.

= Grounding Procedure: All fixed and portable test equipment shall be effectively
& prior to being energized. All ground comnections should be checked at
least anmually.

- FPuse Pulling and Replacements: Fuse pulling should be done only with use of approved
type noncoﬁnamg &s—e pullers and with circuit deenergised. Replacement fuses
should be of the same rating and style unless it is determined by careful -
examination that the size and style being installed are proper for the circuit.

= Prohibition of Work on Live Circuits Over 110 V: Work shall not be perfomed on live
circuits uniess absolutely necessary. "Live" work shall not be permitted on circuits
of more than 110 V except on instrument circuits and then only by qualified personnel

~ Requirements for Test of Circuit to Determine Powe~ Has been Shut Off:

Before working on any circuit, a check should be made with an approved type of
voltage tester ( voltmeter, circuit tester etc ) to determine definetely that the
circuit is deenergized.

= Second Circuits of Current Transformers: The secondary circuit of current
fransformer must be kept closed. Opening of this circuit will result will result
in high induced voltages which can injure personnel or damage windings.

«~ Ploor Protection: Main switching, control and test areas which involve voltage
of over 220 V should be equipped with rubber matting.
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ELECTRICAL SHOCK
ARTIFICIAL RESPIRATION AND FIRST AID.

DO NOT TOUCH THE VICTIM WITH BARE EHANDS until the circuit is Wwroken.
SWIPTCH OFF. If this is not possible, use any handy dry insulating material such as a

rubber based mackintosh or an overcoat will suffice, and pull the victim clear of the
conductor.

ARTIFICIAL RESPIRATION - MANUAL

1. Lay the patient on bis back with arms to the sides. If on a slope the stomach
should be slightly lower than the chest.

2. Inspect the mouth and throat to ensure that these are clesar of obstruction.

3. Kneel on one side of the patient level with the head, place one hand under
the neck and the other om top of the head ( Pig.1 ).

4. Lift the neck and tilt the head back as far as possible,

. S« Move the hand from under the neck and place it on the chin, the thumb between the
chin and mouth, with the index finger along the line of the jaw, and with the :-
remaining fingers curled ( Pig. 2 ﬁ

N\ \
o j
N
o
Fig. 1 Fig. 2

6. Using the thumb of the hand on the chin to keep the lips sealed, opem your mouth
wide and make a seal round the patient’s nose and blow deeply and evenly (FIG.3)

7. After blowing, check the rise of the chest, (Fig.4)




8.

9.

10.

1.
12.

If the chest does not rise, the nose may be blocked. In this event the patient's
mouth should be opened using the hand on the chin; open your mouth wide and making
a seal round his mouth blow into his mouthe Twrn the head to observe the chest rise.
This may bte used as an alternative to blowing into the nose even when the nose is
not blocked, but in this case ths nose smust be pealed either with the cheek or by
moving the hand from the top of the head and pinching the nostrils. The head mst be
kept at full backwards tilt.

Start with ten euick deep btreaths and then continuve at the rate of twelve to fifteen
bresths per minute. This should be coniinmed until the patient revives or a doctor
“rtif.ies death.

In case of facial injuries it may be necessary to do a manual method of artificial
respiration .

It is ESSENTIAL to commence artificial respiration without delay.
Send for medical assistance as soon as possible,

FIRST AYD - BURNS.

If as a result of electric shock the patient is suffering from burns, the
following instructions should be carried out without hihdrance to artificial
respiration.

a) Do not attempt to remove clothing adhering to the burn.

b) If other help is available, or as soon as artificial respiration is
no longer required, cover the woudd with a DRY dressing.

c) 0il or grease in any form should ROT be applied.

Levent Gencoglu

Team leader
MFDAT.,




Foundrv & Mechanicn) Workshop. Mogadishu Somalia.

Oxvgen = LPG Cutting Process.

Orvgen = 1PG cutting is a manual process in which the metal to be cut is melted
awzy by heat generated from burninc LPG by pure oxvgen.

1PG compared to acetylene is szfe, easy to handle and hzve no problem of carbide
storase.

The simplest g== cutting sv=tem corsists of covpregsed= grs crlinders, s=s resule-
tors, hoses 2nd a cutting torch, Oyver: and LM »me stered in ~ar--=ats grlinders. The
gas rerulstor attached to each cylinder (IPG or Oxygen) contrals the flow of grs from
the crlinder to the flexible ruhber hose that delivers the pacs tn 2 pland 2t+ached to
the anpropriate inlet on the cutting torch.

Cntting toreh consists of two parts. Pirst part contrirs two valves ove for nyveen
inlet 2nd the other for TP inlet. These vzlves control heztine and cuttivc r“ﬂcer;;k,
®irst, the rrec-yre, veloecity, and flow e=2n be adjiusted and scecond, the retio of evyeen
t0 1P3 can be varied.

Cecond pert of the cvtting toreh ecentaing only mme va2lve fer 2diyet~nt of ovyeen

flow which is neces~ary during the cuttine, This emuipment can be mrunted on 2 hand
truck or it can be a stationsrv inctaliatiom.

NMginr Procedure of the Svetem,

Refore starting the rrocess, a suitable ecutting tip should be sgelected ancording
to the thickmess of the meterial and fived to its place on the torch.
The sequence for setting up the cuti re ontfit is given helov,

1. Mave sure vented ga<esr are safely dicpersed, Wipe out crlinder valve outlet with
a clez2n lint—- free clnth.

?. 'ttach the oxyren rerulator to the oxysen cvlinder,

3, lttach the '7°G resulator to the 1LF3 cvlinder.

4, Connect th» cutting ho=e tn the resulators and the cuttins torch,

5. In?ividually purge the oxyeen line while the orveen line is closed, Vent ga-es
safely.

€. et the oxvren and 190 rerulators to the recommended working pressure with
appronriste toreh walye open,

7. Opep tre IPC inlet valve and lipht the cutting torch.

8. Nprn the oxveen inlet valve and 2djust the flame, vsinc bhoth inlet valves,

Lfter the adiustment of the flame, the material to bs cut is nartly teated up to
meltins temperature, Then the second ovrpen valve is turned on slowly in order to
atart cuttinr, If cuttine ie not possible this means pre— heatines is not g:fficient.
So the recond nxvgen valve is rlosc” -:m and the materiel ig hected arnir, This
rrocednure is eontinued until the mréer) * - sady for orveen oxidstion (Tuttine),

In order to mave a strzicht 2nd easy cut;, ~n o). rac - wati vherls czn be comnected
to toreh, Pour cicular cuts, 2 pair »f compasses can 2lso ™ commicted,




Different tips should be used for different thickmesses. Below table gives tip
numbers according to thickness of materi=l.

Petween 1mm =2nd 10mm Tip No. 25
"  10mm and 30mm " Yo. 50
" 30 and 50mm * No. 100
®*  50mm and 109mm " Ro. 250

Cutting process should be done minimum 3 meters away from where the pressure
cylinders are. After the cutting orocess each reculator has to be closed down and
the pressure gapes should be checked that the nressure in the hoses is zero

Thsan Ayenoglu
MEDAL.




;o roundary & Mechanical Yorkshop,

i Mogadishu — Somalia. 24-April- 1985,
. y A Swrvey on Existing Private Eleotric Motor Rewinding and A ndi:x- s
b Repairehops in Nogadisolo, Somalia. Sppenily 2o

In order to identify possible electrioal repairshops for suboontacting purposes
of repajr rewinding work required for pumps and to identify eventual needs for tech-
nicel assistanocs to improve their ocapebilities, elsotrical repairshops in Xogadiscio
have been surveyed.

Two shops have been found adble to undertake the subcontracting servioeg aftor some
techniocal assistanoz. The rest of the shops are not suitable due to lack of know- hou
and rew materials, not being interested in the subject and financiel problems,

The selected two workshops and their capabdlities and needs are given below.
Workshop 4
Hansper: Kr, Haxammed Cumar Axmed

Shon Kemet Dukasnka Q. Farsamadn Koronteda iyo Saabidda Rotoorada.
. Yeor of Sstablishment: 19381

Know ~ Howw: Enough for electrionl repair of pump motoers

Ean Power: Seven technicians are working with a mumber of young fellows who wish to
leern the job without getting any money.

Financial Cepaoitys lack of raw materials and pane essential toole such as electric
testers, effects rate and quelity of the work.

Txistin~ Equipeent: A very simple motor testing poncl without any ammeter and voltmeter,
one clamp amacter with voltage and resistance range, one simple
winding machine,

Assistanoe Required: Expoart on electrioal motor winding with experience on small ghor

i ncnagement procedures, one ton stationary electric arain, foot
opercted fork 1ift{(hydrolio), drying oven, motor testing panel,
winding machirne, 500 V Megger for insulation resistance measure~
o ment, multitester (avometer)

vorldn~ Capacity: 25 — 30 redium size eleotric motors in ane month with oxternzl
labour force when neoessgry,

Waorkin~ Areas Around 45 square meters,
Poser Supp. L!‘ Suffiocient for possible extention,

Horkshop 2

Hanarers Jr, Detir Hohamned Hassan
Shoo Names Dahir Tundo Ellettromesccanica
Year of Establishments Pirst established in 1949 by an Italian fellow called Nr, Tundo,

After his dsath, Mr, DPahir Mohammed Hassan got in chargs of the
business in 1915.




Know = Howt Enouch for electrical repair of pump motars.

Kan Powers Nins tecinicians are working with a mmber of young fellows who wishito
learn the job without getiing any momey.

rimcmcm:mudnthtusﬂmammﬂiumfcmmm
i required raw materials and essentfal tools,

Existins Equipmentt One simple winding mechine, ons drying oven for small sise motars,
one megger for insulating resistance measurement, one mltitester

{ avometer)

Assistancs Requireds Expsrt on electrical motar winding with experience on small shop
managemsnt procedures, ane ton stationary electric crain, foot
operated hydrolic farkpoint, drying oven, motor testing pamel,
winding machine, ¥ mg for insulation resistance measureme-

nts, mltitester (avometer

Horkins Capacity: 25 = 30 medium sise eleotric motors in one month.

Workine Areas Around 25 oqmezutlrsm 40 move to a larger shop u-oand.-'
square meter in the near future, g;b

Power Suoplys Sufficient for possible extentiom. LR

As the capabilities and neecds described above, it seems ths two repairshops mentioncd
above can undertake the subcontracting servioces of repair and rewinding, after tbe‘
technioal assistanoe of URIDO. R ~.,'z\

The repairshop called Dahir Tundo Eltitromsocanica scemed more capable for the ' 1\
purpose because of being able to handle quite higher working oapacity at the moment,
meking a hetter work planning, having less problem of raw material supnly. Also york
place is found corparatively in ordere

\
¢ \‘.

On the other hand, limited warking spacc mey creste sow problems for an extention.
So moving to a lorger wark place is esscntial, ' E

Levent Gencozlu

Lo

’
Medal




List of Persons Met. Avpendix 6o

¥r. X.B. Raif, Acting Resident Representative, UNDP, Mogadiscio.
Xr. S.F. Brown, Deputy Resident Representative, UNDP, Mogadiscio.
Mr. A. Khalifa; Assistant Resident Representative, UNDP, Kogzdiscio.
¥r. X.2. Khan, Assistant Resident Representative, UNDP, Mogadiscio.
¥r. Kohamed Ali Dahir, General Manarer, P¥{, Kogadiscio.

‘ ¥r. Nihat.G. Einikoglu, Project Kanzger, CTA, F¥d, UXIDO.
¥r. Abdullahi Hussein Ismael, Deputy Gereral Mznazer, FKM, Kogadiscio.
¥r. Suleimen Abdullahi Giama, Works Engineer, F¥W, Mogadiscio.
Mr. ¥ohamed Mohamud Hersi, Engineer incharge of FMY, Nogadiscio.
¥r. I. Velev, Substantive Officer, UNIDO, Viemna.
¥r. H.J. Pritz, Senior Industrial Devolopment Officer, UNIDO, Vienna.

¥r. R. Tompkins, Contracts Officer, UNIDO, Vienna.

¥r. K.0. Bender, Field Technical Adviser, Fritz “erner Expert Gmbh, FRG.




RENEWED WIRING DIAGRAMS FOR OVERHEAD CRAIN

renewed wring diagrams of push but{on unit , <

————— to junction box 2 on the rai .

p

d

>

et

atert®S :

1
oI

i -

() o

renewed wiring diagrams of cross travel motor

@ cross travel motor

SIEIS RIPE

BERMARE)

crain panel | junction box |

general connection ciagram

crain
panel A J\)
‘junction box 1 cross travel motor

0000000
junction box push button unit
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FINAL REPORT II

Consultancy Services for the Rehabilitation of Equipment
and Upgrading of the Efficiency of the Foundry and
Mechanical Workshop

in

MOGADISCIO, SOMALIA

UNIDO Contract No. 84/8SM
Project No. RP/SOM/84/002
Activity Code RP/01/31.8

Prepared by: MEDAL, Consultancy and Research for Metallurgical
Industries Ltd. Istanbul, Turkey.

Istanbul, 27-September-1985

This report comprises this title page, one (1) synopsis page,
twelve (13) pages of text and four (4) appendixes (1 though 4)




SYNOPSIS

Field work in FMW for the duration of extended four menths
which was confirmed by UNIDO in telex 38330 sent to Project
Manager, were carried out by Medal team consists of two
experts, in connection with the pioject entitled 'Rehabilita-
tion of Equipment and Upgrading of the Efficiency of the

Foundry and Mechanical Workshop!

In order to reduce the number of equipmént out of operation,
machine repair and maintenance had the priority in the
extended period of mission. All the equipment which could
be i1epaired with locally available material and local
production were repaired. The remaining machines which are

only about 20%, need spare parts from original suppliers.

Installation of the electric equipment were completed during
the assembling of the equipment required for test base in
Pump Repair Section. New Manufacturing technologies were
introduced such as using of roll type positioner, on tank
production, new designs were introduced on piroduction such
as 40, 150, 300 m3 tanks and LPG tupe production, p:epara-
tion of spare parts and in plant training course on welding

technology have been completed.

During this extended four months, electric power cuts have
not occured as much as it had formely. Lack of spare parts
has still been the first problem to be solved for FMW. At
the moment new engineers and technical school graduates aie
being employed. This will eliminate the difficulties cjeated
by poor labour capacity.

A generator could solve electric powe:r cut problems which
are probably going to occur again in the futute.
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INTRODUCTION

Under UNIDO prcject No. RP/Som/84/002, Activity Code
RP/01/31.8 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.

UNIDO

United Nations Industrial
Devolopment Organization

Vienna, Austiria
and

MEDAL

Consultancy and Research
for Metallurgical Industries Ltd.
Istanbul, Turkey.

Within the scope of the cont:act, field works for the

extended four months in Somalia were carried out by

M:. Levent Gengoglu, Electrical Engineer, (Team Leader)
Mr. ihsan Ayanoglu, General Foreman.

fiom May Bth to September Bth 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 UNIDO 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 order to put into operation the idle and
under utilized equipment and achieve self dependence in the
latter's exploitation and maintenance by relevant upgrading
of the local skills.

This report has been prepared in oider to state activities,
accomplishments, bottlenecks, findings, recommendations,

concerning the extended period of the field work.

The reports is requested bv UNIDO in the contract on

paragraph 2.10.a.

Thanks are exp: 2ssed to Mr. Nihat G. Kinikoglu, project
Manager CTA. UNIDO; Mr. Mohamed A. Dahir, General Manager,
FMW: all counterparts and the management of the Foundry and
Mechanical Wokshop for their kind support and cooperation

on this mission.
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1.00 ACTIVITIES OF MEDAL TEAM

1.1.0 Rehabilitation of Equipment

List of Repaired Egquipment

Name of Equipment

Band Saw

Copper Melting Furnace
Double Disk Grinder I
Double Disk Giinder 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

1.1.2

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,

mechanical parts lubricated, all machine cleaned

with naphta. A saw blade

Working Period: 5 days.

Copper Melting Furnace

is fixed.

Gear box disassembled and all parts cleaned. Main

shaft straightened in hand press.

Working Period: One Week.




1.1.3

1.1.4

Double Disk Grinder I

Broken main switch replaced, calkie installation is

completely itenewed, machine cleaned with naphta.

Double Disk Grinder 1II

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.

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 gquite good condition.

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 renewed. 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 firom the nearest
distribution box to 2 connection box then from
the connection box, c¢ne supply cable for each
machine has been installed. Main supply cable
is protected with a thermally protected 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 machine was cleaned.

‘ 1.1.9 2 Tons Gear Chain Pulley

Broken mechanical parts were made in workshop and
assemble- in their places. All parts have been

cleaned and lub:iicated.

1.1.10 Sipe Welding Machine I

3roken start switch replaced, electrode cables

connected.

1.1.11 Overhead Crane

" Main energy supply cable installation has been
renewed. 20 meter cable was installed on the wall

inside plastic pipes, main switch cleaned.

1.2.0 Upgrading of the Efficiency

1.2.1 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




1.2.3
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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.

3 3

150 m> and 40 m~ Tank Production

For both tanks, necessary drawings and required
material list for production 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 m>

been revisad. (App. 2 Fig. 5).

tank drawing which was prepared before has

Training Course

In plart training on metal working technigues and

welding technologies is completed,

Preparation of Specifications of Spare Parts and

Expandibles

The FMW suffers from lack of spare parts for repair
and maintenance. In order to solve this problem,
preparation of the specifications of spare parts
was essential. Especially for eiectric parts, each
machine has been examined one by one because the




1.3.0 Oother

existing documents hardly included the electric
parts while a great rumber of catalogues were

missed. (App. 1).

Working Period: 5 weeks.

Activities

1.3.1

Installing 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.

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 galvanized pipes and plugs were fixed on
certain areas where welding machines are 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 connection change.

- In order to use electrical hand tools properly,

a single phase cable has been installed on the
wall in the Foundry.

- Electric distribution boxes in FMW have been
cleaned.

- Damaged welding machine cables have been repaired.

- Necessary Operation instructions about the tools

. which were purchased recently, have been given to
counterparts during daily operations of repair and
production.

- A material list required in steel Structure Section
for the period of one year has been prepared and
presented tc FMW management. (App. 4).

- Guillotine Shears I Could not be repaired because
oxygen for anneal was rot available.

- Necessary coniact has been made with the manufac-
turer of Luna Migatrcnic 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.




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.

Cspecially in Steel Structure and Foundry Sections, the
number of damaged equipment was very high. This number
has ben 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 had 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-
nical repair is hardly possible in local market.

On this extended period of time, FMW was comperatively
much better on puichasing the rmaterials required for
repair and maintenance.




2.3.0

2.4.0
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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.

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 0% 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:

Accomplishments.

A-

Most of the damaged equipment have been repaired and day to
day practical technical advice for mzintenance, 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.

Training course on welding technology has been completed.

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

tanks have been prepared and the production of 40 and
150 m3 tanks were starfted under the inspection of Medal
team and necessary instructions and advices have been

given to the counterparts.

One roll ‘type positioner as an auxilary apparatus for
tank production and two LPG tupes (one lacking valve)
have been produced.

Necessary wire and cable connections and electric instal-
lations required for pump repair section have been

completed.

Specifications of spare parts and expandibles required
for repair and maintenance of equipment have been prepared.

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.

5.00

A-

Most of the equipment need spare parts for repair and
maintenance.

Local purchase possibilities are very poor, they effected
the working rate.

Electric power ctuts may create some problems any time.

Recommendations.

A-

New engineers and technicians need practical training

before any responsibility is given to them.

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 power 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.

A sound storage system has to be established to FMW

especially after the purchasing of the spare parts.
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LIST OF APPENDIXES

1- List of Spare Parts and Expandiples
2- Figures

Figure No 1: Drawing of 40 m3 Tank

Figure No 2: Drawing of Top Hole Neck and Ladder

Figure No 3: Drawing of Stands

Figure No 4: Drawing of Reinforging Pipes and plates,
Lifting eye

Figure No 5: Revised Drawing of 20 m3 Tank

Figure No 6: Drawing of 150 m3 Horizontal Tank

Figure No 7: Drawing of 150 and 300 m3 Vertical Tank

Figure No 8: Drawing of Rotary Overhead Crane

3- Manufacturing Instructions of 40 m3 Tank and Material List

of 150 and 40 m> Tanks

4~ List of Material Required in steel structure section for

one year.




LIST OF SPARE P:RTS AND EXPZNDIBLES.

STEFL STRUCTIR® SECTTON.

Mi1line ¥achine.

Prvomika
Zapgrep Yugoslavia Pyre: UG = 1 ¥o: 04475515
Pert Vo, Part Name Menuf actnrer Spacifications Yo, Off
1 Contractor Iskra, Yugoslavia Type: ¥ 1/8 10
Tt = 164,Un = 5007
38av 4 Kd
™0, 1 NC contact
Cnidl: 2207
2 Themic relay Iskra, Yugoslaﬂa Tvpe: RB 2/1 1
005 - 1A
3 Diode Module Iskrz, Yngoslavia Tvpe: 3 A8 N 3B1 2
4 Diode ¥odule Type: Pz24 - 2/69
U2V, Tet=2t 6
5 Transformr Isubl jana “rnuce Type: PVA = 480 3
Yurorlavia Primer: 380V 1,16 A, SOHZ
Seconder: 110 = 18 = 31V,
1.8/6.4 0.4 ¥VA 1
6 Limit Switch Iskra, Kranj Type: Mjh 6
Yuscoslavia 220V - 101 1
380V - 6A

(Continued on next page)




Part No. Part Name Mamif actirer
1 Three phase Rale ¥ancar
on - off switch Yuposlavia
8 Rlade Holder
9 Vee belt
10 Vee b1t

Snecifications

3 ph. 6007, 404
26 - A0

Shaft dize. ¢ 17

700 x 18mm

1320 x 13mm

Yo, Off




RADIAL DRILLING MACHINE

LIVNICA ZELTREZ2A T TMPERA KIKINDA  Yugoslavia

Type: RB-40 Factory No: 29/1461 10 = 40mm

Pert No. Part Name Y¥amufacthmrer

1 Diode Kolule Iskra, Yuposlavia
2 Relay

3 Start Stop

push batton

4 Contactor Rade ¥oncar

5 Thermic Relay Iskra, Yuroslaviz
6 Thermic Relay Tskrz, Yugnslavia
7 Thermic Relsy Tskra, YTugoslavia
8 Fuse patron

9 Fuse head
10 .Puse Contact Insert

B4 3c1

220V, 50 Hz
3 NO, 3 RC Contact

6 A, SO0V

Tyne: CN 10
3807, 4.7 KW
2C3 Tthz = 234
Coil : 220V

Type: BB 2/1
2 - 42

Type: RB 2/1
4 -8

Type: RB 2/1
0:5 = 1A

2, 6, 10, 16, 254
{500v)

254, SO0V

2, 6, 10, 16, 25
(5007)

No., Off

9 each

15

3 each




AT INTI'E SHESRS T

AB Goteneds MRY, VERESTAD GOTENE - SIEEDFEN

Machine Type: 1. = 620, Mzchine No: 11596, Mam. Year: 1981

Lubrication: She)l valvata oil J460 or similar

Part No. Part Name Kamufzcturer Svecifications Ro. Off
1 Foot operated Cutler — Hammer ANY 158 1
switch Svenckz 1B =200 = +0c
Helsinr borg No: 1025 YRA1C
2 Contaktblock  Cutler — Hammer 10316 H39 2
3 Fonktforarflader " 69 = 2230 2
4 l.ockable emergency Telemecanique 282 RA91 YBM 2
stop switch 54 380w
5 Limit switch Siemens 3883 100 = TE 3
(rn1) type) 104 S0

500V beavy duty, seme onlarity

6 Indication Lamp Refj 1. 60 507, 250V, 24 4
® 7 Dinde 61 TI6 5
8 Transformer 24W / 24V
50 Bz 0,25 XV4 1
9 Printed Circuit &lingsas Elvamroneter Type 810205 2
AR Ser: 11210
10 Contactor Siemens ITB44 2
11 Thermic relay Siemens 442 00 = TAX
16 = 25 4 2

auyr. cont, : GA

12 Diode ¥odule 8107 AC 2
KBPC 25 = 20




Part Name

Three phase

T on = off switch

Sinrle ph=age
m -~ off switch

Sinrle phase
om = off eviteh

Single phase
on = off switch

Manufascturer

¥Yraus & N2imer

Yraus *» Neimer

Yraus & Nairmer

¥rzus & Naimer

S»ecifications

Tyre: ¥25
©029 10

Typa: !

LY ]

10
200
122 60N iC

C10 2176

C10 2222

Ny




MSCHANTICAL. P2RTS.

Part Nn, Part N¥ame Kamfacturer Svecifications

1 Lower Rlade AB Goteneds 06 = 6 - 21

2 Spring LB Goteneds Ol = 5 =7

3 Lower Rlade A8 fGoteneds 0G = 61

4 Rearing AR  foteneds 3-1823 -3

5 Sez2ling Gaco " DPSK 659010

6 Sealing AR Cfoteneds T4e5 X 3

7 Sealing AB Goterede 44,6 X 2,4

8 Valve ROSS D2273 2. 4011

Q9 V Relt AB Goteneds B = 55
10 Sealing A8 Goteneds 49,5X 3
" Se2ling AB Goteneds 104,5 X 3

12 Sealing Ring Gaco DPS¥. 659010
13 Sealing Ga;:o 114.5X 3
14 Liv inlet Ort15nghaus 0 = 086 = 006 =01 = 00R &
Adapter :
15 Pneumatio Ortlinghaug 0= 400; 129= 40= 030 hal
Clutch ' g 45 BT
16 Ball Beering SKP 6310
17 Ball Bearing SKP 7311 B

(Contimea N next page)




Part No.

18

19

21

22

23

Part Name

Cap

0il tupe
Bushing

Bushing

Bushing

Lubricating
0il

Manmafacturer

Specma

AB Goteneds

AB Goteneds

!B inteneAds

AB Goteneds

Shell

Svecifications

UC - HB - 1163 - 40

3 - 1956

1 = 1460= 11 J= 95 X 120
f érok [ SPT X 45 Te—1
3=1819 =2

Shell Volvata 0il
J 460 or Similar

No. Off

20 Litre




Cuillotine Shears I

Machine MNFG and Steel FPoundry

Jelsingrad
Banja Luka Yugoslavia
Part No. Part Name Mamafacturer Svecifications No,
1 Contactor Rade Kanecar CN 16 , 38V = 7.5 KW 2

AC3 Ttha = 30 &

' 2 Contactor Rade Kancar CN10 38(W - 4.7 K% 2
KC3 Tthe = 23 A

3 Thernic Relay  Iskra RB2/1 121 1

4 Thermic Relay  Tskre RB2/1 12-241 1

5 V Belt Iskra JUS. G% 2050 17X 11X 1700 3

6 Puse Link Iskra 62, A 6

Bending Vachine

"IZISINTRIT™ ¥achine Pactory and Steel FPranirw

BEMT!. LURE  Yaroslovie

Par+t Wo, Part Yame Manufacturer Specifications No. Off
1 Cortactor Iskora K16, 380V = 7.5 KV 1
2 V Belt Iskra 1800 ¥ 13 mm. 4

Profile Sheears
OVES CESOIA UNIVERSALE Tipos CEY ~ 13 Italy

1 Complete’. blade get 1




Tuna 1M Yel”ings PTrangformer

Type: 1M& 275
Norsveras AB Savelundsgaten 15C, 44100 Llingsas = Sweeden

Complete Catalogue in English

Part Yo, Part Nome ¥amufacturer Sprcifications
1 Diode ‘ssembly Raddit~
2573 "B
250P ROt
SII'RC 251
Part No: 27 S5ZR2IM
2 Rectifier Diode Cjiemens ¥ 1220 S20
(sinle) (wire comected side
is anode)
3 Pectifier Diode Sjiemens T 1120820
3 ))
(single) (wire comrected side
je oathode)
4 3 Pharce on- of'f AQY SO0V
switch
5 fontrol Lamp Mo. T . 120%
Part No: 460225
6 ¥ator Starting Part No: 418763
Condenser :
7 Cz2ble Socket ' Pert No: 403614
8 Carrent Adjusting Part No: 2105F% 12
Randle
9 Piader for Skala Part No: S17 -~ 401
10 Regler Spindel Part No: 37 « 202
11 “Regler Chunt Part No: 36 - 206
12

W for Likrirtarbrysm Part Yo: 36424

No. Off

180

180

20

10




LUNA MIGATRONIC WELDING MACMINE.

Norsvemas LB P,0, BOX 450, Savelundsgaten 15 E

S « 44129 Alingsas = Sweeden

¥achine Typr: 270
¥2chine No: 81410135

w Complete catzlosue for wiring diagram instructiens for opora=

tion 2nd mainten=anre in Fnelich inclrdinge sozre n-rts li~t,

Part “n, Part Name ¥anmufacturer Swecifications Yo. Off
1 Niode ¥odule Siemens Nioden Saule 1

Lusf. CAT117 = 25312 = £545 OF
Typ2: SSi 24 © 11/12 -DB
125/165 = 200

t'd 3 vh. Selector K2910, 1 « 12 Step 1
Switch ACT — 162, 6007
3 1 ph. On - Off 162 = 550V )
Switech
4 Condenser R32231 3
3. 250 5
5 Transformer Vetric Nortra 380 = 220 ~ OV 1
Denmark Yr: 13093
15160032
6 Contantor Danferz MNenmark CH16 1
B ~ 7,5 kv

1 Wo. TNC Tontact
7 Selanoid Valve Sirai RIOITELLO 1

8 Protector 1-2060IL19 ~ 810
1729- 22 POT

9 Welding Yire Tuna 5 Coil




P2rt Ro,

SOONTRY SECTTON

SAND XIXER

MAVTIT - K

GOSTO. Goriske Strojne Tovarne in livarne

Part Mame

Fuse Patron

3 rh., On ~ Off-Rade Kzanecar
Switch

Contactor Iskra

Thermic ‘K Yskra

Contactor Isvra

Push Button !

Limit Switch Iskrs ¥Kranj

Nova Gorieca

Mamfacturer

Yuroslavia

Snecifications

A, 108

3Xx 38or, 32w
Type: 2053 (G§6N)

8w, 32 K%
€31, 500V

»ur eont: AL
Tyne: K63 (VXS)

500V 24 - 45, 2
1 No. TMC Contacte
aux cont: 4!

Type: RB4

380V, 4%9 2
164, SO0V

1 No. 1X7 Contocts

Coid: 220V

mype: ¥ 1/8

64 3807
Type: A7R2. 008 10

RT o= 1 6
SO0V 108
(Stick Type)

Yo, OFf
St —

30 e=ch




i

GNETIC VIBRATOR

Gostol

Goricke Stroine Tevarne in livarne nova Gorica Yugoslavia.

Part No. Par¢ Name Hamifacturer Specific-tiors Fo. Off

1 Contactor Tskra 380v, 4 v 2
Tyra: ¥ 1/8

2 Cont2ctor Tekra Bow, 7.5 ™ 1
Tvpe: ¥ 2/8

3 Thermic Relny Tskra 2-41 3
Type; RB21
o. C Cont-cte

4 3 ph, On= Off Rade Fancar 16 2 2

Switch 7.2prep Yuroslavia
5 Diode RY 306 é
6 Fuee Tink 0., 48 18 each

Part No.

OVERYEAD CRANT

¥M.] “eet Cermny

Crmplete ¥anual for Vaintenonce, Spare Parts Ineluding iring

Dinmrem ,
Part Name Kanufactyrer Snecificartions Yo, O°f
fontactor CN 1 DB

291 634/e 2

AC3

Jth = 25

3&’ Vee., 11 44

Contactor @ CNYT BB 313 €93/p 10
. 3807 3 %W




CHANEER TRIFR
C¥R Caczk
Fabriva Termotehmickih Ured=ja T Fontaza 00 UR & Invest Nnrem-
¥achine Tyre: Sn - 200 Yugoslavis
Part Yo. Part Nape ¥amf=cturer Smecifications No. Off
1 Contactor Tckra XK 1/8 380w 3
A VY
2 Contactor Tsvra XK 2/8 380v 2
7.5 ¥4
3 Contactor Iskra ¥~ 10~ 41/220i 10, 5007 2
(sx 5 = 6)
4 Rimetnlic Iskra 0.5 - 1& 3
Relay Type RB 2 /1
5 Rimritalie Iskra 2 - 48 ?
Relzy Type B3 2/1
6 Temperature  ATW Nici— i DIN {-20.. 1
Irdicator o

20 = 1200% <c=le
1200°% 48,00 wv

[ ) Broj: IT

7 Ctomat Heneywel1l R 42978 101 1
220V S50 F7
{10s
8 Timit Trkra Vrans Tyne: 'S oh 6/63 5
Svitch (with stick)
Broj: SiL 2
9 Timit Jokra Krand Type: KPP 9 = 1 5
Svitch 500V ~ 101

(Continued on Next Page)




Part Name
Temperature

Regalstor

Pyrometer

Burr Switeh
Burr Switeh

Bimet2lic
Relay

Spindle
Limit « Lock

Pase Patron
Fuse Patrom

Gouging

Ressistance

Kznmufacturer

ATM

R, Ymear

R. Yonear

Telora

¥ontavt

VYontahi

Specifications

0 - 300°C L ~ 300mm
Type: 8T% -« O

Broj: RT2

Ket: br L = 507

42, 21, A3

NiCr - Wi, Broj: M
258, SOV 2625 = 10~9/2

168, S0W, 2n16-15-1/>

1 = 2% Tyre: RR - 2/1

Rroir SIT

101, SO0V D11 - 10
€, SOV D11 =6

20

No. Off
Ny

1R

24




W. Hunginker

Modell: ST T00

Part No, Part Name Manufacturer
1 Contactor Sprochert Schuh
2 Electromzgnet DNanfess
. Valve 3/6" Best Nr: 778
3 Bush Button BACO
4 Schutz S—rachert <chih
5 Start-Stop BsCO
Switch
. 6 ¥anometer 0= 10 Atu

G,

CR- 5054 Kirchleeray Switzerland

Fabr, Rr: 118' 374

Specifications No, Off
Type: CL1 = 10 2

Ie = ?5A va

Size: O+

Typr: EVB D10 1

220 50 Fz S¥ C=90
Pe= 164 }._'t! 10

Tyre: ACOY

- a

Best. Xr: 779 (Trpe: 7% 4 — 10)
(0.55 - 0,9x)

nCc10

1

Best Nr: 776

DY/RIZ DISK CRINDFR MACHIN®

Part Name Yemfanturer

Irkra

Iskra

(Continued

COSTOI: Noriske Strojne Tovarne in Livarne MNova Corica

Yuroalavie

Snecifications

4 X 380V
Type: ¥ 1/8

RB 2/14 =84

on Next Page)

No. Off
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Pert Wo, Part Name Mamfacturer Specifications

3 Puch Button 6t 38W Type: 6782.008

4 V Relt Sava 17X 1Y 175

5 Puse Vink 0.

6 Grinding Wheel SuL™Y 450 Y 52 Y 150

- V= 45 ¥/Sec
C 16 RA R

COR™ AND SIND FIXER (¥.7-50)

GOSTOL

Gorisfe Strnjne Tovarne in Vivarne Yeve "orica Yu-ozlavie.

Part Yo, Part Name Manufacturer Snecifications

1 Greage for TS 1 = 3
Bearinpg
2 Contactor Isvra 4% Y 1/8 (Wa ?)
k} Bimetalic 5« 104.
‘ Relay

A V Belt 2atra 17Y 117 1
5 RJade 576~01=0%5

B Sry (28~ 8n0)
]

ARIE¥IIT SPACIC 7ATRC'R  Yuroslevia

Part No, Part Name Fanufecturer Snecifications
1 Ball Bearing €207
2 Ball Bearing 6208
3 Ball Rearing 6210

(Continzed on Wert Papm)




Part No. Part Name Narufacturer Specifications Ko. OfF

4 V Belt 13x8x 1750 4

DOUB'E DISK GRINDER.

Mamufaeturer: OJTTLIAGES FLECTRICUE SILEY
170, Rue Sa2di ~ Carnot - 93 = Bornolet France

¥Machine Type: 454 P mm
Scus le No: 9630 62 D 554, D maxi: 302 , D mini: 200.
Vit mexi: 2070 /¥

Pert Vo, Part Name ¥anufacturer Snecifications No. Off

1 Crinding Stone 6

copole (g 600 )

CORTOL: Goriske Straoine Tovarne in Livarne Nova Gorica Tagoslavia

Part Yo, Part Name Famif acturer Specificz2tions No. Off
1 Contactor Iskor= Type: K25 258 SO0V Coil: W 3
Lux. Cont: 62, 380V, 2 Nn, MC
Contacts
2 Thermie Tekre 6 - 12, 1
3 Tim» Relay Crairet Typee 88221 AVA 220V 50 H2 1

Cont=ctr 230V 54
1 ¥o, 1 %C contacts

Wech-nical) Parts

4 Yire net for centrifug=l olover im

5 'V Belt UNTROYAL WENULY Type: A89 4
13 X 1502 11 1535 LP




ESSLINGR Parben
D 7301 Deizisau = Esslingen

Cermany

1. Pattern pzint {red) 50 litres.
2. Pattern paint (black) S litres.
3. Disolvent (thirner) 50 litres.
4. Pattern fillets 15 Y.

5. Varnish mops (soft hair) djam. 6, 10, 15, 20 =m. 3 pes e=ch.

PFriedirish Zimerassn ¥a=chinenb=u
7306 Denkendorf Postf. 1109

Germany

1. Vee- belt for Xilling machine P Z 4
2. Disc cutters f§ 30, 35, 47, /5, SO mn
2 Mec rutters f 60, 70, 100 rm
4. Disc cutters EHS r.10, 12 mm
5. Cutter simplex 5° conical

re3; 5, 8, 10, 15 mm
6+ Cutter Drplexr 5° conical

g 6, 10, 15 mm

N = N O

8.

-

cs ezch,

n, each.

nes each.

pc. each

pcs. each.

‘ EJCA Verkstads
Wahlstram & Co.
Varnamo

Sweeden

1o Vee— b1t for lathe type ™V = 10
from motor to variator 3 pes.
From variator to apindle 2 pes.

2, Vee~ belt for band saw diam. 400 94 pe.
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Vollmer Werke
¥aschinenfabrik Cmbh
7950 Biberech / Risc
Post fach 820
Germany

1+ Marchine Band saw fides 12 -es.
Order No. 226 3400 - 16

Wood for the Pattern Shon

3

5m Pine wood (fine grened)

thicimess S0 mm.
width 200 mr,

Vecum clerner {Indu~trial type)

To b= used in wor¥chops 2s we)l as offices.

Combination voodworking machine iointer and thicknesser.
Capacity in width 200 = 600 rm,

Note,

The one in the Pattern shop is in poor ~tate and the
cepacity is only 300 mm.




LUKA 2B
44101 Alingses 1
Sweden

1.

2.

4.

Se

6.

7.

8.

9.

10,

11.

12,

Shrink age ruler in mm. (wood)
0.5m O0.75¢ 1% 1.5 2 pes each.
1m  0.75% 17 1.5 1 pc. each.

Paring goures p
6x g6, 12X 15, 25X 40 2 res each.

Curved pouges
15, 25wm in width 2 pes esch.

Wood turning chisels
6, 12, 25 mm 3 pcs each.

Wood turning gouges
10, 20 mm 2 pcs each.

Corrursted steel fastensers
20 mm 1000 res.

Drillbits for metal (ordinary)

diam. 2 3 4 5mm 10 pes each,
Trysnuares
150 mm. 4 pee.
250 mm. ? pes.

Divider (calSver) adiustable setting

175 4 pee
Pincers 175 == 4 pon
Cross pon hommer ABS 4 per.

Band saw tlade for wood
¥idth 12 mm, thickness 0,6 mm
teeth per inch 4




PATTRERN SHOP. (Electrizal Parts)

COMBINATION MACHTNR POR OOD WORKING-  (mini. 30)

SCE Linvincilile Yugoslavia.
Part No. Part Neme Namaf acturer Spvecifications Neo., OFfF
1 Complete Bremas 3 N4 1
3 phase start=  Complesco ¢ 620
=ton switch unit. 2 Schemn
2 3 phese start=  “rems 2 1603 1
stop switch 162, 5507
3Bor, F 3y
¥aded 1z 1RR
3 <tart -stop Bremes L1600 161, 550V 1
switch 3&", 603 K
Modella: 16
BEED Sy
EJCA Verketads AD
Yahlstram & Co. Yarnamo / Sveden.
Part No, Part Name Yamfacturer Snecificatima Yo, Of:
1 Contactor Denfess, Denmark Type: €10 1
¥ax. 108 / Goovee
Aux, Cont: 6°/6007L0
1 X, 1 ¥o contacts
3807 4 xv-
Coil 220V, 50 H~
2 Thermic Danfess, Denmark Type: 716 1
relay SO07AC 27
102 - 1.9-‘.

(Continued on Next Page)
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Part Name Nenufacturer- Specifications ”hofr
Start-stop  Kreus & Neime= B9 202 2,5m’ 4
button V. Cermany L, 176
10: 380V
Three phase Kraus & Neimer C10 2202 2
Storteston ¥, Germany
switch
DCE DIST CONTROI. EMITPVENT 1LINT™D
Thurmeston Ieicester Enelond
Type No: ™3 74 G1
Seriz2) Yo: 146, 830
1P, 415V 3 Phace 50 ¥2
Part No. Part Nome ¥armfacturer Specifications Ko, 0ff
1 Complete Seriz1 No: PE 12 100, 100 1
Pulimatic 0.75 ™ 50 Az
2 Controller A8ov/A4nw
RANT S8

ST Cantauro, Ponderis ~nd Orfi~ine/Limidi ai
Soliera (Yodena) Ttaly

Tyne of ¥achine: 800 ST Seria) Yo: 1185

1 Star Delta Storting Switch  Frao 20%=500V




CIRCULAR SAW

¥Wadkin Bursgreen Service and Tocls Bursgreen {Murham) Itd.
Pence Houses, Co. Dwrham.
Sales
Vadkin Ltd,
leicester, England,
Fachine No: 104GS 191207

Part Yo, Part Rame Ma2nmufacturer Smecificztions Non. Off
1 Sprindle heucing B~ 102fx/101 1
2 ¥10 X 25 lieng 3

hexapem he. ~ bolt

3 - Riving knife B= 1026/114 1
pivot YPracket '

4 ¥8 « 120 Long socket head cap screw 2
5 Starter Switch YEY A46rT 1
6 Penrer Vee Rones 2230 5

7 8 Disk Saw 3




¥ECHANICAYL VORKSHCP

¥ia S. Francesco

DUASSISY, 33 Ttaly LATH® MACHIN®

PP Voghera Yugoslavia -

Part No. Part Fame Yanpfacturer Snecifications No. Off
1 Cmtactor MW ArVY 1
Co3): 220V

Mo, M7, Caxt.

2 Contactor g, 25t
Ceil: 220V 1
3 Thermic relay 10 - 182 1
A Lamp Yzumi Denk, Co. P.V.25V S0-60¥7 5
OSLYR JEPIN 1o/ 4
1.LTHE, MeCHINE

P Vogher> Yuonglavia

Part Yo, Pzrt Name ¥2mifacturer Svecifications Ne, OFF
1 Aamdantar Sirmeng 3= TN 1002

Ithe = 202 Nem= Size N0
Jp = LCA 170 Contact
m’. Ttn - 1&

! By LY ACI Coil: 24V 2

? Ther~ic relay Sismons JA 40 00 = 0P

Oy6= 1£ fux, Cont: 64 2

0,6 = 1~
3 ~ontactor Siemns 21 10-0 4

Kem= Size: O

380V 7.5 FH 2NO Contects 2
4 Thermic relay Siemens 31a 4107 or

11 = 164

Aux. Cont. 64 2

(Contim:cd on Next Pap)
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Part No.  Port Feme  Mamufacturer Srecifications No. Off
5 Armmeter 0= 37; 54 Scele 1
sC 6
HE607E
6 Puse Siemrns Originl Diaved GP.; 5007
Trag ¥Yo: 5SA 234 18
T Fuse Siemens 25F SOYW Mo: 65 284 18
1.TFW% YACHIN®
Russian
Part Wo, Part Nome ¥amfacturer Srecifications Rn, OFf
1 Transformer 4200 V& 220/2AY SO Hr 1
2 Contzctor A8ov , TS5 YW 1
3 Thermic VW 10~ 184 1
4 Thermic 307 0,5-14 2
5 Contactor /v 16r 1
6 Pime reley ' 0 ~ 240 Second 1
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1LTHF, MACHINE
U.S.S.R
Part Yo, Part Name Manufacturer Specifications Yo, 0ff
1 Pransformer 160V 380/110. 24v 1
2 Contactor 162 110V Coi) 2
3 Thermic 0.10=- 0,322 1
4 Contactor 4N roil 1107 1
] Thermic 20— 25 1
6 Thermally protected 3 phase cwitech 64 3807 S0 Hz 1
1 "herm21ly nrotected 3 phase svitch 25 380V 50Mz 1
8 0- 240 Seconds Time Rel-y 1
9 38V 48 Limit Switch (with stick) 2
10 B 6L 2207  AA. limit Switch (with rolier) 2
11 Ammeter 0= 204 Seale 1
MILITNG P00, (RINDYNG MACHIN®
~
hailtacibais il
Part Yo, Part Narme Yamfacturer Srecificatione Yo, Off
1 Contactor TEO¥R. CPVA 101, 60OV AC 2
P . Bov 4,5 K¢
2 Thermic relay Iskra RB 2/1 2-M4 2
3 Thermic relay Iskra RB 2/1 0,25~ 0.5 2
4 Thermic relay Iskra RB 2/1 0.5 = 12 2
P
3 use Patron 10, 6 9 eso)
6 11

Transformer " ggo,v‘n 380/220/110/24/61
z - .

. .
T DS
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RAND SAW MACHINE

Poheda
Industrija Fasina = Novi SAD Jugoslavija
TIP MASINE: K& = 200
FEURICKIEROT: 5331 - 14
TS2INA ukp: 740
GO"IRA PROIZVO™WIE: 1975
ATEST BROJ: A1.06.04- 10

Document about maintenarce and cperation instructions, including spare rart list and
electric wiring dizgram.
Part Ro, Part Name ¥amfactvrer Specifictions Yo, Off
1 Contactor Iskra Krenj. VKoo / 4-8 1
6A, 500V
2 Cortactor Iskra Kranj. vxoo / 64 3
3 Thermic relay Tskra RB 2/1 2. g >
3 Thermic relay Tskra RB 2/1 0,25 = 0.5 1
5 Thermie relay JTskra RB ?.,/ 1 1=22 1
6 Start Stop Cema Ttaly Type: 100STN1 2
Switch
1 Push Witten “em: Tia2ly THPID 16 ?
8 Pach butten  7emn Ttely 100 PTG ?
0 Niode Foinle Takrs 84075000 / 3300 2
10 Relay 24V 508z 0, ¥'C Crmtacts 2
1 Condencer Irkre 10p® / ¥ 63V = ¥CU = 1011 5
12 Clasgs tube fuwe . 1.5, and 6,34 250V 12 ear

13 Puse Patron - 2, 6, 104 500V B em}
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¥ILLING FACHINE ¥

Zeus di Bonfiglio & C.

Via Piave 2 Casteno Primo (Milano)

1-lubricating 0i). Tests Arm/30-V Avanzementi rrm/65-5

2ddrecr: POL Paffineria OLYT IJTRRTFICLNTT = MILANO: 20ef

MYLITNG M:CTNE TY

Zeus di Bonfiglin & C,

Via Pizve 2 Cestano Primo (Milano)

Part Wo. Part Nome

1 Tranaformer
2 Contactor

3 Prne

4 Niode Module

(4 aiode)

Mamifastvrer Snecifications

¥G Flettromec-~anica VFonoanhage

75v4 50/67M2 S
22n, 270, 3R0V/24, 28, 3W

SIL 12 -1 B 151
Jitht = 208
Coil: 24V, SOHz

A, 254 507V fuse

?8V. no more datz

Yeo OFf




-29-

ELECTRIC ANNEALING FURNACE

Naber Industrieofenbau

2804 Lilienthal / Bremen *. Germany
Med. N41 380V 3~V

Nr. 56913 5082 18,22

¥ax 1150°C 12 Kv.

Complete spare part list and drawings of electronic control unit.

Part No. Part Name Manufacturer Svecifications
1 Printed . Naber ¥ 3 vith 3 gpare
Circuit Tndustrieofenbaun condenser,

Temperature Processor TPY
Modell: K41
Scheltplan 3N321

2 Corienser 0.05 FX +5 n
250 V=c
3 Limit Switch BYRRSTETN 6C T RN
SCHAY TINSTEME 101 500V

Yo, Off

PETDTY AN REN PRESS

TR YIESTROMS VFX VVRYSTLD AB
93100 SYELIEPTEL = SHETEN
Types: BHP2O TILIV WR: 277/54R

Frdro 0§1: BP WP 44
Yungl, Arbetarskydds:t;,rretfzens

Typrod Xannende Nr

XS = 222, 31 = 5303/76 ~ KATRGOPT ~ 1

Electric Penei Nanufecturer
lk2psling LD
®,0.B0x 13 8402 fnge/SYEDEN

(Contirmed on Next Page)




Part No,. Part Neme Kanuf acturer Srecifications Ro.,Off

1 Bydre. 011 %P BP HIP 4K 25 1t.

2 Presrure grum  WIES 0-25) bir scule 1
O= 25 mn2 conle

3 Reley PILZ Typ2: PIR— 2KS
G¥RY B% Co. 220Wae / 1a
Coil 2207 2c 5 V. / 4050812
2ux, Cont: 250V ac 4¢/1100vd/ 1
Si42 tram
Re: AT4052

4 Relay Releco Tyoe: 34,3.,0? 1
28V SOHz
100 -
5 Contactor ASEA rG. 20
SY 432 3213 1
TYth: 162 SOW
6 Thermic relay ASFA = 114 1
7 Condeser Rita 630V dc = 250Vanr
~40 — +85°% 3
0.5 F 220
RC = Unit
. PMR 2026
8 3 phase KRAUS & NATMFR c 26 1
tn = off switch L 202
9 3 phase KRAUS & NATMER c18 | 1
On = off switch A221
10 Indication LSEA ™ 3
lamp ‘ Type:0SM2
11 Push button ASEA Types O¥M
' 500V 101 2

(Continued on Next Page)
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Part Yo, Pzrt ¥aome Manuf 2cturer Specifications No Off
12 Selenoid SHAEELY Type: WAMC21A1POT 1
TOALFA
Hyduulies
13 Valve H:YE Type: DGH 1
LATHS MLCHINE

Tunz ¥achine No: 17366

P STORERRO
¥oD GF-195
ND: 17366
8Bw 509z
Part No, Part Nem~ Mamfacturer Specifications Eo 0ff
1 Contactor Sieren~ 11 E 3TB4A2 2
2 Relay Siemone 27 3ITPAD 1
3 3 vhane Start~- KRAUT & ¥ATITW 1R 1
rtop cvitch Lugtriz
‘ (erlector typr)
4 3 rhase therm~1ly Siering Tef= 2,51 1
protacted switch IVE1010 = M
‘ 16A
5 Thermic Relay Sie~ng 68 =~ 9,58 1
1 710, NG Contact
6 Thermic Reley Siemens 8- 12
1W0, 1NC Contects 1

(Continued on Next Page)




Part Name

-32-3

¥amufacturer Specifications: No.nre
1 3 phare switch FRATS & NAYNCR B17 7.7 1] 1
100F OOV
3 phase
8 Limit Switch SLECT™®0 EZ®R 111 3807 1
' 6 eac
DYIBLE MISK CRYNTER
Rem-
D ot Nr: 053090
Trper ™% 30/400
Part %o, Part Ya-r “~nmufacturer Svecifications Ro.,0f
1 Thermzlly Y1OCKNER - Moeller P2ZO0~-6
Protected 64 5000 ec 2
Switch 4 - 64
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T pipe

(a)

3 pieces

2540

(c)

Reinforging Plates

<

Reinforging Pipes

(b)

2 pieces

1"pipe /

{{

8000

(d)

it

$000

Prepared from Smm sheet metal
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Lifting Eye
(e)
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_ P el cins. - 402 Sttt o 2 b s e s M b e e e Aﬁ..l.‘l.'.‘lu. PUIPRERIPE SRV —— " be = amee o e o - i e o
13

v -

SECTION 1

S = ——

FOUNDRY and MECHANICAL WORKSHOP MOGADISCO, SOMALIA
1000 _




-

_SECTION 2

TV e g - .

1 el i
| ! _
| ;
| ;

g .
| 3

20m>  TANK

|

L 7000 |

+- +
i 5000 700 L2001
5 + -'lz d *: 1b2 -

!
! o = ‘
| o g , 4
— Q _ j
! 1: J 0600 115 i
I | ’
1 t |
1 1
!! ;s
i |
! |
: !
— - +_ - — ——— - — — —_— e
| g f
I 1
; I ;’
| | i
| .
:l !
il 2i

b, .

| side view



T R T T T T

|
|

- — e e L —— S ————

SECTI(IN 3

e etw e me— tapmmeieat e aae

weeran pe emaraea . bt tnt s - e eyee e e

e e Y ——— .y e s e e at——

+,__._ e
front

%<
114

16

*

————

T =
Yiew

|
!
# '/20
s are in miimeter
thickness 1s 5 mm

Sr
. #ﬂe s\onds are  suggestec




T T T 150 TONS HORI
. o &-

EETD R SR W iy

wen s T TR T T TR TR TR g e
tar i 2

382¢C

500




+

HORIZONTAL TANK

SECTION .2

4

—~

L
! .

3

——

2000




e

M et '."_‘Kl b
H
. .

_—— -

~ SECTION 3

f

m— e

2000

SCALE 120




figres in brackets show dmensions of 300m

Fig.7
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-1 - _ Appendix 3

MANUFACTURING INSTRUCTIONS

40 -} Tank.

is prepered from 2000 x 1000 x 5 mm sheet metal which is the available materisl
FMW and local market.

Prepere the plates shown below:

looo

2000 2000 2000 2000
. 8 pieces
On bending machine, bend them to a circle and spotweld ends on the bending
machine.

Weld ends completely on the floor in order to have 8 rolls.

First spotweld the rolls to each other on a straight floor then put the whole
pieces on "roll type positioners” [ three positioners are required for 40 tons
tanks] and stert welding inside. When half of the roll is welded from inside,
welding from outside can be started and complete welding of the whole piece.
[Never weld outside without welding inside first].

Cut a circle of 2579 mm diameter as shown below:

o)
\L./

994
Cut a slice out as shown above 99 mm on the periphery.

Connect both ends and weld on both sides. Hammer it on the ground from inside
to outside hitting on knife edge guide hammer.

Prepare another dam as described above.

Prepare two sheet plates cn 8,000 x 100 x 5 mm and 6000 x 100 x 5 mm dimensions.
Weld the longer one on the floor of the cylinder snd the shorter one on ceiling

of the cylinder. [Figs.1 and4 ).

Prepare the support pipes as shown on drawing4 and weld them on the sheet metal
pieces welded on the floor and the ceiling of the cylinder formerly [Fig.t )

Weld the dems on two side of the cylinder. First spotweld on 16 points opposite
to each other then continue with welding inside first, then outside.

Mark circle of the top hole by compass and cut.




13- In order to prepare top hole neck [Fig.2], prepsre neck cylinder ss shown on Fig.
2a then prepere the flench [2b ] and the cover [2¢C ). Spotweld the flench snd
the cover to each other. Drill 14 mm 24 holes on poth pieces, tighten all bolts
and then weld the flench on the neck.

14- In order to prepere the stends [Fig.3], first prepare the pieces shown on the
drawing then weld them together.

15- Mount the tenk on them sccording to Fig 1 -

16~ Prepare the lifting eyes as shown on Fig.4

17- Weld them on the tenk according to the measurements shown on Fig.l
18- Prepare the lader as shown on Fig.2

19- First weld two nipes on the top side of the tank [Fig.l] and then weld the lader
on thea.
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MATERIAL LIST FOR 150 N> TANK.

2000 x 1000 x 5 mm Sheet metsl: 100 pieces.
4" Pipe (6800 am length] : 1 piece.
Angle iron 40 x 40 x & sm (6000 mm length] : 35 pieces.

Electrode 20.000 pieces.

Bolt B 25, : 300 : 18

Nut for § 25 bolt 18

36

Washer

MATERIAL LIST FOR 40 I TANK.

2000 x 1000 x 5 mm Sheet metal : 41 pieces
3" Pipe [6000 mm length])

2 pieces

Electrode

3000 pieces




Appendix 4

Required Katerials in Steel Structure Section for the Period of One Year in

Order to Produce 12 Trailers, 4 Windmills, 12 20m> tanks, 12 10w’, tenks,

24 2.2-3 tanks, 36 Waist boxes.

Katerial Description Quantity App. Weicht.
l Sheet Metal 150cm x 600cm x Gmm T5 Pieces 32.500 Xg.
Sheet Vetal 150cm x 600cm x Sowm 60 Pieces 21.600 Xg.
Sheet Metal 120cm x 240cm x 4am 130 Pieces 12,000 Xg.
Sheet Netal 12026 x 240cm x 3mm 325 Pjeces 22.500 Xg.
' Sheet Ketel 100ca x 200cm x Sem 15 Pieces 80 Xg.
Galvanised 100cm x 200cm x 1mm 10 Pieces 160 Xg.
Sheet Ketal
Angle Iron 80w x 80~m x 8mm 200 Meters 1000 Xg.
Angle Iron 40mm x 40mm x 4mm 500 Meters 1100 Kg.
U Iron 40mm x 40rm x A0mm x 3mm 100 Keters 100 XKg.
U Iron 60mm x 60mm x 2mmm 180 Meters 200 Keg.
1] Iron 40mm x 40mm x 2mem 180 Meters 170 Kg.
U Iron T0mn x 70mm x 3mm 50 Meters 7 Xg.
Pipe g : 120mm 12 Meters 55 Xeg.
® Pipe f: 76em 100 Meters 100 Keg.
Bar (St 55 or 60 surface f : 70m 10 Keters 30 Xg.
hordened)
Bolt and Nuts 5/8. 1600 Pieces each
Washer 5/8" 3200 Pieces 3000 Kg.
Electrodes Length 350mm f : 3.25mm 40.000 Pieces
Zlectrodes Length 350mm P : 2.5 mm 17,000 Pieces
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FIRAL REPORT III

Consultancy services for the Rehabilitation of Equipment
and Upgrading of the Efficiency of the Poundry and
Mechanical ‘orkshop

in

MOGADISCIO, SOMALIA

UNIDO Contract No. 84/8
Project No. RP/SO¥/84/002
Activity Code RP/01/3I.8

Prepared by: MEDAL, Consultancy and Research for Metallurgical
Industries Ltd. Istanbul, Turkey.

Istanbul, 22-August-1987

This report comprises this title page, one(I) synnpsis page,
fifteen (I5) pages of text and six (6) appendixes (I though 6)




SYNOPSIS

Field work in .- for the duration of sixteen ronths were carried
out by one ]=MIL expert, in conrection with the -roject entitled

» Fehabilitation of Zquipment and Upgrading of the Zfficiency of

the Soundry and !‘echanicel %Workshop "..

Y, operating =s 2 jotbing foundry and rzachine shor was in need of
new produsts to £ill its idle capacity and to earn enough cash for
jts survival. . —zrket survey previously prepared by FK7 management
ana CTA, tesed o» this survey various produ:ts were designed, copriec
or developed for zanufacturing. Mew technogies also introduced such
as use of rotarr crane on vertical tank constructicr. In addition,

a continous tech-ical drawing course prepared to urgrade technical
draving readirg skill of the technicians and to erazble therm manufac.
turing accoriirz “o the designs preprared.

FF 7 suffers fro— “irh rate of rersonnel turrover ari as & consequen-
ce unskiiled lator, lack of spare parts and tools, frequent power
cuts and time consuming formalities for local purchasc. Towards

the end of the —:ssion period new materials, tools Xzve been orderec
zrd 2 new pover ce¢nerator irnstalled to solvc some of zbove cited

problems.
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IRTPODUCTIOR

Under UNIDO project No. RP/SOM/84/002, Activity code
RP/0I/3I.8 a contract for the provision of services relating
to the Rehabdbilitation of Equipment and Upgrading of the
Bfficiency of the Foundry and Mechanical Workshop in Moga-
discio in the Democratic Republic of Somalia has been
concluded between

UNRIDO

United Nations Industrial
Devolopment Organization
Vienna, Austria

and

MEDAL

Consultancy and Research
for Metallurgical Industries Itd.
Istanbul, Turkey,

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 Bastug, Mechanical Engineer.
from Apr I9th 1986 to Aug I9th 1987,
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The general aim of the project is to provide the necessary
expertice and day to day shop level technical assistance to the
Somali counterparts in order to put into operation the idle and
under utilized cquipment and achieve self 3ependence in the
latter's exploitation and maintenance by relevant upgrading of
the local skills. The spnecific task of the x=ission is installation
and comrisSioning of the furnaces.

~his revort has been prepared in order to state acttivities,
accomplishments, bottlenecks, findings, recommendatiorns, concer-
ning the extended period of the field worl.

This rcrort is requrested by UYIDO in the contract on paragraph
2.10.a.

Thanks are expressed to Mr. Mohamed A. Dahir, General lzanager,
FFii; Dr. 'ihat Fanikoglu, Project Manager CTA, TUIM™; all coun-

terparts and the management of the Foundry and !echanical
“iorkshop for their kind support and cooperaiion on the mission,




I,00 ACTIVITIES OF MEDAL TEAM

I.1.0 New Product Designs

List of Designed New Products

Hame of Product

Sugar mill hand
operated

Fiotor driven sugar
mill

Citrus fruit presses

Faize sheller
Cast hand pump

Steel construction
hand pumps

Solar heater

SADCOM (Somalian
Animal Driven Combi)

Wind mill and gear
box

Function 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 10 meters depth

Pumping of water up
to 100 meters depth

Heating water by so~
lar energy

Agricultural field
work

vater pumping and
operating agricultural
implements.
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Suger Fill Hand Operated

A hand orerated sugar mill has been iesigned

by using local rarket and manufaciurin- -os-
S.

tie The aim was to enconrace tie serall

1i
arzers in Somalia. to supply . with -.ar:ietanle
s and to ungrade the «fliciency arl quality

of =¥ »roducts. Tecessary modificaticrs ware
arrljied after the tectinge of vrototyr-.

Drvelonzent period: $ wecks

otzz Triven fugsr “ill

4 ~otor <Zriven sucar mill szs been dszifned
for lar;er caracity processes. Azain consideri: g
local —arket axnd manufacturiigs »ossitilities
to Furrly narketable »roducts for ZF 7 =»d to up-

frzie the efficiency and cvality of 7. wro-

cucis az a conse  uence,

Te.elosment period: 8 weeks

Citrus =~ruit Presses

Ore for orange size cirsuit fruits ozier
for zraznefruit which is wilely consviied as
nize in formaliz have brepn decirmed arni manu-

4‘,,,\+.') ra i

-

eve]opient reriod: 7 weells

.-

z2ize Shellers

Tw:32 hard onerated maize shellers have Seen
raruafactured for farmers. Jdne co»ied from

¢ "hirese for sinzle corn other for two corns
eni two handles lccally designed.

Nevelopment period: 7 weeks




I.I.5

T.I.6

I.I.7

I.1.9

rast Fand Fump

A cast hand nump was already manufactured.
ts technical drawings were prerared for
the file.

Feriod: ? weelis

Steel “onstruction Fand Tumr:

“teel construction hand pumps were also
narufactured -reviously. Tc hnicel drawin-~s

were rnranared For t-o Jifferant types.

Solar Peater

A flat-plate solar collector to be built
with simple locally available raterials such
as ordinary galvaniczed v=2ter rines has heen
desigzned. Fowever not ranufactured wct.

Navelorment reriod: 4 wenks

SAD:OM (Sormalian Aniral Triven “orbi)

A dorkey driven combi including two nlanters,
one rlouch, cne weeder, onc ferrov on a sinzle
main freme has been deci”ned, marufzctured,
dcvelored and tested. Sane frame 2lso has ¢
varrow attachuent which could he usei for
transrort to and froam field.

Ctudying neriod: I5 weeks

ind ¥ill and 5-~ar Fox

Two kinds of wind mill have been designed,
one with horizantal axis machine iith I8




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 I8
fan-type blades dbut with a gear box which
chances the axis of rotary action from hori-
zontal to vertical, on the floor level rotary
action of the wind mill with a second gear
box with two outlets is used as a power
source for equipments such as shellers, grinders.
Cace gear box also provides reciprocal ac-
tion for pumps.

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 Crane

Development period: I7 weeks
|
\

The technology of the large size vertical
tank 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 wes
completed and assembled. It will be used on
larce size tank production to weld the

berded sheet metals to each other, It rut

the sheets to their required place in tank

body with a greater accuracy. Xecessary ins-
tructions for operations of the apparatus
have been given to the counterparts during
the production.

L ed
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I.2.% Discharrow

I.2.4

Recessary modificaticns has been made on

a previously manufactured discharrow to make
it zgreeable for Somalia conditions. Fy
keeping the specifications and furctions
soxze of its parts have been chanced to

use the meterials which is available in lo-
cal market.

Other Activities

A luggage rack has been desigred for a four
wheel driver truck.

The list of the presence cutters which are
used to produce the gears has been pregared.
It wvas found ou: some of them were missing.
Laclking cutters have been ordered to fill
the gap.

Technological information about the helix
gears and production instructions has b“een
given to the counterparts. Some calculations
have been made for costunmers from private
industrial sector.

It vas showed how to find the development
of the conical beaded sheet. Some developments
have been prenared for products.

The drawing of the loading platform has
been prepared for a tractor.

The drawing of some demaged machine parts
hzve been prepared to re-produce them in FKJ.

Technical information about the power trans-
nission on the machine driving system has been
given to the counterparts.
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2.00 FIFDIXGS AKD AJNALYSES

As a result of investigations, below facts were dis-
cavered and analiged.

2'1.0

2.2.0

2.3.0

Poor (uvaility of Products -

The quality of products were menufactured at I

was very roor. Fost of the rroducts were rot able

to do its function efficiently. Katerials and manu-
facturing wmethods of products were not sufficient.
On the other hand Somalia imports the most industrial
items from abroad. To find a rarket for proiuvcts
againts the imported ones and products of private
manufacturers, IEJ products rust have a gooéd zuality
and must be chaper. McZDAL team has tried to upgrade
the efficiency and quality of products for urzrading
the efficiency of FNW by designing new products
wvhich are nade from available material in local zar-
ket and supplying technological information zbout
the production of them.

Technological Ynowledge

Due to hiegh rate of personnel turnover FIF'7 lzcks
from skilled lator. FM# must find a wvay either

by vension fund or by higher salaries to keep its
labor force fcr longer periods. Fedal team has
tried to give technological information such &s
technical drawing course, production instructions
during the field work.

Tarjeties of Froducts

Previously mecber of products offerei to rarket

by FKW ves only few and very low in quality.
Althouch as it will be seen from followving chapters,
new nroducts were designed gquality still not at

the required level. Probadbly until more stable
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labor force obdtained quality defficiency will

be one of the problems. Fumber of products de-
veloped during this mission is sufficient for

P's development and cash flow if quality is

outained.

Local JFarket Fossibilities

%0 supnly the nmaterials froom loc2l narket was
restricted by forwmalities. The variety of the
naterials were limited. The properties of mate-
rials were not suitable for all designring and
develorrient purposes. Fostly limited amount of
naterials was available for a lirited time. Con-
tinuous supply of materials was not possible.

Tower Cut

Zlectric power cuts occured quite often in IQ286

and I987 sometimes continiously for months. As a
result of regular production stopped at FE¥Y only
with two small generators production of some of the
items carried out from time to time. After the
arrival cf large generator, vhich was ordered
previously by the project, production of items
detailed in the report were realized.

Courterparts

There were 9 engineers in FHW. 2 enzineers in
foundry section, I engineer in steel structure,
3 engineers in workshop, 2 engineers in planing
and I encgcineer in rainterence. i‘edal tean appre-
ciate their kind assiestance to realize project

vork.
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During the sixteen ronths 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 conserring
this period of the field work are stated below: o

3.00 Accomplishments

A- Some new agricultural implements have been designed.

B~ Yecessary dravings for the aesigns have been prevarei
and the production of most items vere started urder
the inspection of FEDAL team and necessary instructions

l. and advices have been given to the counterparts.

C- Training course on technical drawing has been given.

D- Some 2pparatus have been designed in order to elirmi-
nate the manufacturing difficulties.

4,00 Rottlenecks

A- Yost of the machines 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
narket and cuality of materials are not suitable which
effectes the production quality and rate.

C- Technological knowledge and working discipline of
the workers are very poor.

D- Frequent power cuts or lack of currency for purchase
of diesel oil.




5.00 Recommendations

A~

P-

The maintenance and repairing of machines should be
continued. The complete checking, adjustment and
repairing for machires should be done periodically.

Yecessary materials and spare parts should be supplied
continously from local market zs ruch as pocsible

or should be imported in enough quantity for nroduvc-
tion of items and maintaining tachinery.

Trairing course on technical drawing should be conti-
nued and more training courses on workshop practise
should be started.

A file system shculd be realized for technical drawings
and production instructions.

4 quality control section with authority has to be
established to eliminate the production fzults before
reaching to the customers.

-



('.

‘®

I-

-12-

L1ST OF APPENDIXES

Reports

Report Fo. I- Energy Requirement of Somalia

Report No. 2- Sugar Kill Hand Operated, Motor Driven Sugar
Mill and Centrifugal for Sugar Processing

Report No. 3- Citrus Fruit FPresses

Report No. 4- Maize Sheller

Report No. 5- Cest Hand Pump for ¥ater Supplying

Report No. 6~ Steel Construction Hand Pumps for Water Supplying

Report No. 7- Solar Heater

Report No. 8- SADCOK (Somalian Animal Driven Combi)

Report Fo. 9- Wind Mill} and Gear Box

Report Ro. I0- Fotary Crane

Rerort Fo. II- Discharrow

Figures

Figure No. I- Luggage Rack
Figure Fo. 2- Loading Platform
Figure No. 3~ Conical Bended Sheet
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Praining Course Iotes About Technical Drawing

The List of the Presence Cutters for Gear Kanufacturing
Technological Information About Helix Gear

Technical Information About Power Transmission

Pechnological Irformation About rutter Angles, Pie Casting Set,
Draving of Castirg Tiece, Drawing of Drilling Fachire Folt.
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“omplete set of drzwingcs as described in attachcd rart lists zre
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Orly part lists and assezbled drawving of each item arc presented

"in the revorst.
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sernntional Txirnitetion narticinzted by F.Tindnomn nicture e
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Foun echanical wWorksho Appendix I.
Mogadiscio-Somalia )

Report No. I- ENERGY REQUIREMENT OF SOMALIA

As it knowm, the energy is greater problem for people all around
the world especially for developing countries. Erergy 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. The 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 sufficient to get hydrolic energy even not enough
to supply water for irregation, people and livestocks. Only du-
ring the rainy sczson rivers have sufficient amount 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 hand, 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 djfferent purposes. Put because of
low technological knowledge and “inance problems in addition the
lack of spare parts, trained technic personel and responsible
maintenance the using of animal power is limited. Somalia is pla-
ced on the horn of Africa and owigg its locations in the Indian
monsonic area (between IZ'N 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 an important role in energy oroblem. But
again , seperatly, the use of solar energy is very poor in So-~
malia. The people have not ability to buy or produce, bdbuilt, 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.
But the using of the wind energy is not satisfactory yet. Some
applications have been realesed by different agencies different
times but they were limited and not able to spread the use of

- "wind energy largely in daily life of pecople. Also maintenance,




- L =

spare parts, knowledge problems are already prevent a large
use of wind energy.

As it noted, Somalia uses imnorted petroleum derivates in addi-
tion to begin totaly depent on imported petroleum, the country
also finds it impossible to finance their imports. To help the
solution of energy problem can be realized very simple if it is
aprroazned with a pragratic view. In this case, the energy sources,
vhich are rich as ratural but not in ﬁse, can be put into the
efficient use. The draught animal power, human power, solar and
wind energy can act icrortant roles in the country economy. "'hen
they are supported with simple devices, they can obizin more ad-
vances for the courtry ecoromy and they can upgrade the living
standards df people.

'@

Charcoal is one of the most important energy source iz Somalia.
It is used widely from simple charcoal stoves which is nearly
in every house in towms to cupola operation. Country's zlready
linjted woodland is destroyed by charcoal productiorn +hich is
one of the most izportant causes of spread of desert.

MEDAL team has tried to support the country's economy a2nd people
by designing implements which use the energy sources pointed
above such s windrumps, animal driven agricultural irplements.




Foundry/Fechanicel ‘Jorkshop Appendix I,
Yogadiscio-Somalia )

Report No. 2- SUGAR FILL HAKD OPERATED-MOTOR DRIVEN SUGAR MILL

Sugar is highly nourishing food which is wiZcl-r used in daily
life. Suger is obtained from different plants such as sugar beet
and sugar cane. Sugar cane, which is grown vi’ily in Somalia,
have a main body which includes the sugar jvice. Sugar canes
have different diameters and lergths. They may have a size
20-50 mm in diameter and 20C0 mm ir length. A sugar cane con-
tains an zmount of juice equal to I0-207 of its own weight.
Sugar are produced from the juice. For this purpose, juice ext-
racted from the cane is boiled ther crystallization is applied
by seeding. rfor extraction, different methods are used such as
boiling, pressing etc, Commonly used cne and most effectif met-
hod for small farmers is pressing. In this method sugar juice
comes out under the pressure. This method can easily applied
using available instruments in farms or villages. Frobably

two simple stone were used in earlier times. JUnder the light

of industrizl developments special machines are designed.

The production of sugar cane and extraction of its juice in So-
malia has not reached yet satisfactory levels. The under the
utilization of the sugar production in rural areas constitute

a serious loss for national economy. Sugar has a2 very imprortant
rlace in the economic life. Sugar canec is cconomically viable
product vhich if produced in great quantitics and utilized ef-
ficiently will provide considerable berefits for the country's
economy. The current sugar cane »reduction in rural areas is rot
cfficient az it hes to bhe, just boecazusze, first there are deficien-
cies in its utilizztion, sccondly cpportunities for merketing.
The surzar produced outside of the site of production is not eco-
nomic and this fact it a direct conscguence of the low ratc of
rroduction. Thereforc efficient utilization of the existing suger
cane production will have dircct positive effect on the gquantity
of rrocessed sugar obtained thus renderins economically viable
its rarleting outside of the gite of production,

The solution of this problem might turn out to be very simple if
it is approached with a pragmatic view., The sugar cane juice
extractor device of which technical characteristics are displayed
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in this report, is a very hendy and " simple to use " machine
designed especially for those peasants who cultivatz the sugar
cane on 2 small scale as it harpens to be in wost of the villa-
ges in Somalia where its rroduction is made. The function of
this hand operated sugzar mill does not rcquire any other extra
enercy than that of man power of it may simply furction with the
current available energy and this machine cx:tracts the juice of
sugar cane by pressing which is a muck more efficient way than
all other methods. Therefore the utilization cf ithis nethold by
itself mcans greater quantity of suzar rroduction with the sane
level of suzar cane production compared with the productiocn of
sugar by different methods. As it is explaired above the édirect
consegucnce of the utilization ¢f this nethod is increase in the
production of sugar which will stimulate in it's turn the produc-
tion of sugar cane itself because marieting of thc surplus pro-~
duction would have become economically viable and this means im-
porting less sugar from abroad therefore saving foreing currency
will help to alleviate the burden on the national economy caused
by considerable amounts of foreing trade deficit.

The sugar miil has been designed under the light of the noints
explained above. Foundry and Fechanical -orkshop was a suitable
unit to realize it., The wiachine has iecn desifned denend on the
prcduction carability of 7FI'7 and material available in local
market.

Structure of pachine: The rachire has a fr. 2¢ which contains
different parts. The frame consists of two s sporting plates
and four staniing bars. Supporting plates a. placed at tre
both ends of it which in the shape of a quadrz "~ prism. The
cases for ball bearings which carry the shafte . e placei on
the plates. The machiné includes three shafts vhich carry the
pressing rollers made of cast iron. Sach roller has a gear at
the one end of its chaft. Machine has two handles which are
connected to the same shaft to turn a gear which in turn put
into motion other gears and rollers. Nne of the pressing rollers
is operated under the spring tension and moves up and down for
3-4 mn to adjust accordirng the thickness of the cansc.



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 two plates, they are fixed by bolts of I0 no-
diameter.,

There are bearing cases which carry the ball bearings of shafts
inside machine. The cases are placed into the holes on the pla-
tes. Cases have been decigred for easy production and mounting.
Ball bearings choosen in suitable size and specifications with
plastic cover at one side to keep away juice effect.

Shafts carry ihe rollers. There are three shafts and rollers
fixed tozether by using the pins and keys. Rollers zre fixed

to the shafts with circular steel covers. “ircular covers in
turn fix the rollers with pins and keys to shafts. One of the
rollers can move during sugar cane processing to adjust itself
to the thickness of the canes by means of a2 spring tension. It
can zove 3-4 mm up and down to enable canes easy enterence
between rollers. Fovable roller has larger diameter and longer
length closing other in hoth ends. In such design juice can flow
between the rollers but it can not pass over to the sides to
other parts of machine such as spring, standing rollers, bearings
etc. Juice flow down and is stored in a chancable container,

I'achine is operated by handles which are turned by two persons
standing on both sides of machine. The handles are fi.ed tc the
shaft which turn the smallest roller which placed ai the top.
fmall roller 2t the top works as a splicer cutting sugar canes
longittudinally into stripes for easy pressing, Movement is trans-
ported to others by gears with a ratio of I/2. Durirg the ope-
ration ecach person in turn supply the canes to the machine, Each
tire I or 2 canes are p}essed anong the rollers,

Capacity of machine vary by depending on thc size of canes and
operating velocity. 'hen the hanrdles turn with a speed of I2 rpm,
canes have a velocity of I80 metres per hour. If two canes are
feeded together, machine has a cane processing capacity of I70-
180 canes per hour, as a result sugar cane juice of 60 kg per
hour can be obtained from the machine.

Y



Motor driven sugar mill is aiso in great dezand for sugar pro-
cessing in Somalia. It has a larger sugar cane processing capa-
city. It may be used by villages and large farms to process
sugar cares of large fields

Structure of machine: Fachine is nounted on 2 stand. There are
tvo suprportir.s plates vhich are fixed on a base plate by bolts.
Flates carry the shafts which in turn carry the rollers. Sugar
canes arc pressed passing them through the ollers. Kachine is
Ariven bty an 5.5 kw electric motor. The spced of clectric motor
1s reduced by reductor gears. FMachine has three shafts. They are
placed as onc of them a2+ the top of the others. The electric mo-
tor turn the itop shaft which turns other gezrs which fixed at the
end of the shafts. The shafts have brass bearings placed in the
supportirg plates. The brass bearings can be moved by adjusting
the bolts whick are placed on the edges of the supporting plates.
The adfustnent of the bdbrass bearings chance the distance bet;Een_
the rollers to enable canes in different size to be feeded to

the machine easily and to make up wearing. Base plate, supporting
plates, rollers and gears are made of cast iron, shafts are made
of steel and stand is made of U channels. The structure of mac-
hine is similar to hand cperated but it has higher processing
capacity of sugar canes. Each tim: 2-4 canes could be pressed
among the rollers. The shafts have a speed of 24 revulation per
ninute waich mcans a velocity of 600 metres per hour for canes.
If 600 ccnes could be proressed each hour 210 kg per hour juice
can could be obtained from the machine,

The processing of sugar cane includes the ozeration: pressing,
boiling and seeding ard centrifugel refining, The pressing is
carried out by hand operated or motor driven suger mill. Foiling
process is 2 simple operation. Juice coming from extractor is
boiled in horper pans by using the pressed sugar cane stalks

2s fuel, The catalyst sugar seeds arc addeé to the juice to

grow sugar crystals vhile the boiling., tfter the voiling, the
refining process takes place. The substance coming from boiler

is put into the centrifugal machine and machine is turned. Eecause
of the centrifugzl force, the substance inclines to go avay from
the centre of machine spreading on to the {ilter screen, water

is sprayed in the centre which later wvater passes through the
filter wvashing sugar and leaves the machine at the bottom. In-
side the machine only the rugar crystals remain and their co-
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lour turns to yellowish white or white depending arourt of
wvater used for weshing. The sugar crystals are taker out
from the machine and are dryed under sun spread on z riece
of cloth. After the drying, the sugar is ready to use.

As a prc-stuly T forc designing a farm ~hich is 33 Ir a =y
from l'ozzliscio -&s visited severzl tites, where 23 0ld zurar
cane juice eltrz~tor, juice Luiling section and ceitrifugal
rachine wcre pla:sd torether. Fachinzs are orarates o a diizel
ersine and —~ower is trznsleted by Delts and rears. The ritrac-
ting and centrifuging onreratiors were studicd and ti:c -rchlems
were Iiscussed % the orcrators. The system vas verr cor-li-
czted. There ere 5o tizny belts and sezrs vhich ars ot recis-

cary ~en they z>o desisned rrorerly.

' y.;

i
Also a cu-ar fextory 590 m zey from Fogadis:cio -2c vicited.
‘here @ oter driven suzar mill is used to test the juice capacity
of suzar canes in the laboratory. The machine was ¢ crated and

necessary inforzzition as obtained frorm oncrztors.




Sugar Kill Hand Operated

With three drums (one of them splicer)

Double handle for 2 persons.

Approximate capacity : I€0 kg cane/hr or 60 kg juice/hr wvhich
equals to 6-24 kg of sugar/hour.

eight without frame : 2C kg.

“jeight with frame : 40 kg.

Sugar Nill lotor Mriven

*ith three drums (one acts as srlicer)

Fotor power : 5.5 lkw (3 EP)

Approximate cavacity : 600 kg cane/hr or 2I0 kg juice/hr which
eouals to 18-72 kg of sugar per hour.

eight without frame : 800 kg.

veight with frame : II00 kg.




39 2 SAupt - nd {07-39 7:1 35X7 rmem rewd sieel/
| 38 2 Buyll beuring 1.01-38 1:7 €oo&-RS - SKEF
37| 8 Bolt {.01-37 1:1 A MIO X225 mmem
36| 1 Pin 1.01. 3¢ 1:1 | #€ %35 s revad sieel
35 7 Pin 1.07-35 1:1 | B€x28ma.  rownd siee/
34 & X/t S her 1.01 3% ?:1 F21X2 amon revad sieel
33| 4 | Bull bewmring 1.01.33 1:1 €ocoty RS _ SEF
321 2 Spring 1.01-32 1: 17 | 62,0 x692mmn 3lcel wire
_sl’ 2 Sprineg belt 101.37 191 F27X82 tma rovnd sieel
| 3o (4 Nod 1.e1. 30 11 amI2
| 29 7 Handle end purd 1o1-29 1:7 B3¢ %X 350 rovnd Stecel
281 1 Hamdle end puri] t1.01.28 7:1 W34%X2Sm~ rovnd sfee/
27| 2 Heundle bar]| 107.27 1: 1 | #1¢ X145 i revnd sieel
26 2 Handlle {o1-26 1: 4 255 %X F1Omem revnd steel
25 1 QQM kt-y 4.07.258 19 17 12X € rn, Sieel
241 1 | Shaft_nut 1.01.24 7:1 E52 x 16,50 o __stee)
(23] 1 | Shagt —nd 7.07.2 3 4:1 042X93 ayn, Stee!l
(22 4 Shatt _nvt 1.07.22 1:41 | 842x11 5mn  steel
21 1 Druvm key f.01.21 2:1 17X 12 X€ s Steel
20 2 Drvam Ley 71.01.20 2:1 ISX10%X€ s stee!
19 3 Ceur Llj 1.07.49 2:4 8XB8X8 rmn sSteel
10| 2 | Drv key 1.07.18 2:7 15X fo %6 an Stee]
171 1 Gewr 1.01.47 1:1 w84 x 8 plute
16 2 Cewr 1.01. 16 1:2,5 | 9762 X8 plie
15 2 Drvsm cCover fe71.15 7:1 58 x10 rmom  plute
74 1 Shef} 1.01. 14 17 USOL_”'] —~- rovnd _g{gg_L
73 1 Sha s f.01. 413 1:9 FGOX 24O revnd stee
| 12| 1 Shaft 1.01.12 1:1 €40 X 285Cmm rovad Stecel
1] 2 | Sprins swide 1.07.11 7:1 70X 20X20 man  Skeel
1o 2 Sprineg - nut 7.07. 10 7:7 58 X26X20 ann. Sicec/
S 2 |Moving bearing ase] 1.01.03 o1:1 70X65,5 X 9 rn Sheel!
& 2 Benrineg case 1.e1.08 1:1 | #70%X79 mm plute
7 2 Bemring case 4.01.0%7 1:1 | #55x18mnn plute
6 4 Drvas Cover J.07.06 7: 1 O735A70 mam plafe
S| 1 | Drem 1.01.05 71| FTIX1990m cast iren
4 1 Drvm f01.04 1:2,5 | F1SE X144 rmrm mst jron
31 1 Drvam fe1.03 7:2/5 | €170 % 1685 0mm Cust iron
2 | 2 [|Sopporting plute] 1.01.02 | 1:2,5 | 350522558 s plute
9 & Ju”orfa'u’ bapr 4.091.049 1 1 P20 % 190me. revad bur
No | Qan. | Description | Drawing No| Scale | Materig!
ngg
Ersin BASTUG _

Heund Operated Svger Adill

Foundry & Mechanical Workshop

UNIDO

NO: 4.0-“.




26 Gibhead key | 7.02.24%

25 Screw 1.02.2% Far6

21 &6 Pin 1.02.24 <1 BIexrSors Shee/

23] 1 isfunce piecce | Se02.23 7:2,5 | 378X 108X 25 mm Custiren
22 y 4 R ase fra~e 4.02-22 7.5 SYSC o 120%X55x7,..

2 ¢ Covesr 1.02.29 1:2,5 ¥ 200X 15 snon  Stee )

20 { Bease 4.02.20 7:5 V 10X &4 7EXS Ormem st iron

791 2 RBeuring cmwse)] 402.19 7:2:5 | 300xX17SK 70mam Cusd iron
78] 2 Bearing case] 1.02.18 7:2,5 | 350x2 70X Y0 smm Cusf iron |

77 ¥l Shaft f.02.17 1:2,5 | X S0x4VS g__lgc.l

76 1 S hat £4 1.02.76 7:2,5 | 60X 560 mu siee/ |

15 1 \"4 f\;”'-‘ﬁ 1-02.15 oq:1 @ 700X 6 O peoe. Cwst jren

1% u V polle y 7.02-14% 7:2/5 | SGOOXYY Aman Cxyst jron

73 7 5“’ 71.02.73 171 BICXTS ron  Cust iren

72 4 . Ceay 7.02 .12 1°2,5 B 408X 70 rmm Cust iren

17 4 GCemsr {.02.11 1:91 o702 X106 nm Cms} iron
-f0 4 Ceanr 7.02.10 7°2,% | #4445 X 95 rmm Castiren

s | 3 Cewnsr_ 1-e2.09 1:2,5 | < B250X S0mm Cust iren

8 { S A=afd 91.02.08 12,5 o 80X €50m~ Sjece/

vl 2 Sheft 7.02.07 | 1:2,5 | £80X475 ~mu siee)

6]l 2 1 Rel 7.02.06 2,5 | $2600330m Cusi iren

S 1 Rell 1.02.0% 7:2,5 | $280%330 ~n Cast iren

4 1 Resring 7.02.04 1:1 &&ox?cm Lo-aj__g
31 2 Bearing 7.02.03 4:9 80X80X70 onn berwss

2 2 Suppert cover | 1.02.02 4:1 | 760XBOXECO ay, Cast jrom

1 2 Svppeort 4.02 .0f 1:2,5 | 600X 860X €O ny, Cns# jron
No | Qan. | Description Drawing No| Scale | Materigl

Dgte
Er ASTUG
Meoter Driven SVJ"" ml

Foundry & MechGnicol

UNIDO

Workshop




DA D e MM e e D e e el e e 1

SECTION 1 L

? P

‘\ -—a ——— - 'L - -~
\ :
N 4
| ,
~ d
-
-
~ — —
T . ~
-
-
.
AN
// '
/
’.
3C
/ )
/ /

Foundry/Mechanical ''orkshop
Nogadiscio~Somalia

Appendix I,




PSR S

SECTION K




o= Section A_C

7

SECTION 3

1

.ﬁa

<

N

N\

A

\\ N h
N

N\ ~

N

SAARARAERAANRE NN ENNRA NN
A
/




"N 2 e A

SECTION &

T ]
2

& E\\\\\\\\\

\\\\.\\\
|

2z

®-

AN

§ 2a

~

N
NN

L

&

LN

L ’ / \
S
»

haany




SECTION 5

.
— -




SECTION 6




%
XN ?\\\Q

SECTION 7




(x

3
'bi_l

.
&U

~
‘e

e
P ————
-
Jant®

o
{

AQJ - o
Q1T P =
4 // < 7/ /.q ED TN o —
AN / . , <

! [ WS |
“ P

=< T NN // .
WVV/ //// NN

.,\ | _




e e AL AU A e s e e

U l_.Ahlhulblr.rlﬂlln-P..lrlL

SECTION 1

- e




il L .’}_ \‘.' -

13
[}

3
- ——— ~

CSECTION 2 ® T
. it

6
| ——— e —
a b

-
'\' -

——— o gl - - —* . - - H}-! *.___..-‘ { C e . E—_— ‘

HL — -:".!“ ——e = o= e -

-

T
|
L.

e —

e n my o —— S—— A S Gnte ST ) S GEew AU




(3, ]
RN

-~ [SRES

SECTION

TR A "'.'Li‘_:‘:'- SIS

s Sl -b-—.o.- . . - - [P U S~
L - - - -~ - e i —— - - ——
. - -

1 i
pns )
prpr o e e e —— e e
-
1 .
: -
.
-
-
S |
bl — — —— -
1 I .-
v Lo
. f . .

—— .,
e a— e

-~
- e — —
T — —
»  —
-
—an g
E——— s S Gu—y  — v —— g - - cmbams  mm—— A—— —— St

— S mag)  w— oy -

- .

4

TP ITR T



SELTION &

- ——_———_—————_— e - - = = = - - - == - =




, ot ' ' i 2 4

S ! _
_ Ly | | |
| L ]
' _m | | . .. “

o P L
.mJ.J e | | ﬂ __.“ |
A R ix |
f W.l - N _! _ _r“ ” . : |
m _— -‘ | O . H. ) ﬂh _
LIk ' 1

i | -@ | &= ]

_ __“ _“ MHM

il

L
| _

v
1
—..—._—_—-—-.__._—.—_—.—._—_—.-1

At v e e e c— c—
N t
. .
i

— .,

SECTION S

e v e e e e e [




5t

——

CTION 6

< T —TT

R T 4




Foundry/Mechanical ''orkshop Appendix I.’
Fogzadiscio-Somalia

Peport No. Z- CITTUS FoUIT TPESSES

Grapefruit and lcmon are irmrortant nroducis of Soralia. People
consure them mostly as juice. Superinutto vhich is weter rived

grajpefruit Jjuice is rost 74 - consumed soft :irink all cver thre

countr:,

Two sizzle hand operatrd fruit presses have teen dzvelored, one

|-ote
.

enalle> sizc fer oranse, thi other lars.

ne for sranzfruit,
Presscs have a pire ~olumn incerted in z czst irop honc. At the
top oF the zipe a orar system conmected to a lhandle rresses
aluriziun cen to the tor of the grarefruit —hiieh is sliced inio
two. Jriee flows throurh nerforated a2lumini-w hasc swrrort into
& cup rlaccl =t the tottom.

Abrrox:izate caracity is 30 frvits per minuvte.

ey




Citrus Fruit Presses

Small for orange and lemon

Large for grapefruit

Pressing speed approximately 30 fruits/min.
Weight swall size : 3 kg

‘eight large size : 5 kg
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Foundry/F.echanical ‘lorkshop . Appenaix 1.
Yogadiscio-Somalia

Peport ¥o. 4- FAITE SHELLER

The production of maize in Somalia has an imrortant place in the
country's economy. Faire is produced by relatively small comaer-
cial sector cmploying controlled irrigation &nd traditional farms.
Py far ths largest sesment of the populetion cnreged in agricul-

e the ponetary cconomy, proiuwcing primarily for

[ 5
o <
m w
(1]
|J
e
L~]
(4]
n
=)
[~}
o
[ 4]
hed
(&2

ovn consunction and marketinrg any excess beyond family recds.
After the orcduction of maize, farmers have o process it to chan-
ce its coniition for storage. Tor this purnose thcy reouire agri-
cultural irplements. The main nrocesces are the taxlng out ths ker-
nels fro- raize cob and the grinding the ker:iels into the nairce
flour. In rurzl arsas, siall farmers need hz:l o cratei shallers
and grinders to process trhe maice.

A Chine ~olel cast iron for sirngle kernel co-ied , arother one

e}

for t0 rzrrels and double handles for two necnlc desisaedé at PV,

\.J

Poth are sinrle for manufacture and easy to .ezintain.

Structure of two kernels machine: It has a shaft on which shellor
2late is rlaced. Shalft is located between t+0 siie plates on which
carry bczrinz rarts. Fearing parts consist of trass bushes in vhich
shaft turns. Sile rlates are joined by stecl rods cn each corner

of the »lzire, The shaft is turnrned by handlec, The device inclu-
des the Feeders which brins t¥- maize to sh2llinz on correct posi-
tion and »ress it to the tec:h of the shellcr plate for shelling.
The feeler has a spring which arplies pressure to the raize in the
feeders -ich aljust the roszition of mairze cobs arnd turn ther du-
ring the Zorward —wotior to rrocess all kerncls zaround th: rai-ze
cob, The cenacity of the sheller is 25 kg naize kerncls ner hour,

D)
[&]
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Foundry/Mechanical ‘‘orkshop A-pendix I,
Mogadiscio-Somalia

Report ¥o. 5- CAST ¥A'™M FIPS

fater is scare ard not zccessible by most of the »nzonle in Sforalia.
Jater is reed for drinkirg, home use and live-stocks. Feeorle 1i-
ving around two rivers (Chabelle and Jubba), both of which flow
in the southorn part of the country ars lucky by being 2lose to
wvater source ost of the -sear. ‘ells are often decn and nct suffi-

-

cient for reople ard live-stocks. & rratical sclution of wrter

ot

rrobl=iz for rural arcas is use of hewud punis. Fand »umrs are cheap

ct

and suitable in size to supply adequate water in =Zost o the re-

mote rural areces in fo~zlia

METAT: team has hean -rovered the technical dravings of hznd pumps
for file

Structurc of the purp: Turp body is made of cast ironm whic
rore rosistable to corrcsion than stecl. Fody has & suitzble shape
for its function. z*ter iz rise<n by sucking action. There is a
hole throurh which rlurcer works up and dovn. Ilunger is ~ade of
brass or 2lurinium sleeve and brass valves. There is no nearing
except a simple bolt at top..Fandle is also made of cast iron.
It is placed at the ‘o> of the main body and comnectzd o the plun
ger with a steel rod, The ~ain body is Joincd to the vase with
bolts. The stroke of the pump is 70 mrm. Flunzer diencter is 95 mr,
Pump is designed to te uced on shallow wells with 2 dexth of I0
metres or less, The carzcity of pump is I500 litres of ~ztier per
hour. The vlunTer sysies in the runp body is placed ahove the
ground thepsTore it ic «zcy to reach Tor maintenance ani for chen-
irg leather




Cast Hand Pump

Faximum depth : I0 nm
Plunger diameter : 95 mm
Stroke : 70 mm
Stroke/min : 40 - 50
Output/stroke : 0.50 1t
“ater/hr : 1200 - IS00 1t

Water is risen by sucking action (vacuum). The pPlunger system is in
the pump body above the ground tlerefore its easy to reach for main.

tenance and change of leather.

The body is cast iron more resistable to corrosiorn than steel.




€l 4 8eit
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| 2 7 Cover 1. 70:02 7:2,85 | Causlk imen

g g M 7. 1fo.09 71:2,8 Cast /ron
No 10an. | Description | Drawing No|Scole | Materigl
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Foundry/Kechanical Workshop Appendix ]
¥ogadiscio-Somalia

Report XNo. 6- STEEL CONSTRUCTION FAXD FUIPS

FEDAL team has been prepared the technical drawings of steel cons-
truction hand pumps for file.

Structure of pump: Two types of budies are available; deep well
type and deep and shallow well type with sand rrotection. The main
body is made from steel pipe of 3 inches in dia-eter. Jutput pipe
is placed con the riddle of the holy, it is zade frox stecl pipe of
I-%— inches in diameter. Fody has a base flanzge and supports are
rade from shect zetal of 5 mn irn thicknesz., At the top of the body
handle suprorts ar= ficed, 411 parts are joirned by welding. Fandle
can be sirgle or double hy depending on costurers requires, it is
rade from pipe of -%— inches in diancter. Fandle is rlaced orn the
supports with a sipple shaft. It is connected to the ;lunger with
a steel rod or rive. Flungers are nade of bSrass or cast iron. Flun
zer can e multi-stages. I+tween tihe 0-25 —etres: single plunger
is used, for every 25 zetres arother plungzer piston lrazther is
added. >lunzer has a diameter of 55 wm or 30 mm. Stroke of the purm
is I0C r=. The capecity of pumps chance beiveen the 520 litres

and I570 litres depending on plunger dianeter which iz turn de-
pends on Zea>th of the well.




Steel Construction Hand Pumps

Maximum depth I00 m
Plunger diameter 55 mm

Stroke JOO mm
Stroke/min. 30-40
Vater/stroke 0.23 1t
Jater/hr 450-550 1t
Plunger stages 0-25 m sinzgle

25-50 r: double
50-75 m triple
75-100 m guadruple

50 m

90 mm

I05 mm

30-49

0.63 1t
II50-I500 1t
0-25 m singlc
25-50 m double

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 : I5-I6 kg.
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Foundry/Kechanical Workshop Appeadix I,
Mogadiscio-Somalia

Report l'o. 7- SOLAR EEATER

Solar energy is an inportant energy source in Somzlia. tThere sun
shines throuch out the year, the most coswor ways to vse solar
energy are drying under sun and heating cf weter by solar collec-
*srs. To help the enerzy problem of the country, ;=DAL team heas

local mat:irials zs much
as possible instcad of imported systems eri sozronents.

desigred & solar colleztor by usinc the

The design conprise a separate collector {absorber) thzt is con-
rectel to 2 hot water storage tank via a ti;i.g syziem. The sto-
rage tank being a separate unit can e23ily B¢ inculated and sto-
rc the Lot water over night. Irn a thermociri.on system the iank's
base is positioned above the top of the :xcilccior and water frow
the tznk is circulated through the collector znd back to the tank
by mearns of the natural effect of circulation cansrcd by hot water
in th: colliector. Cold water,fed to the tettom irnlet of the col-
lector fron the base of the tank, heats ur, zs it docs so, b:zcomes
lighter thus rising through th: collector aznl sack to the te=k.
It is zimitted to the tank throuch an inlet in the urrer section
of the tark and when rzturred h=ated to tx: taxi, forms z hot
water lzyer on the lower cold water whick has yet to -ass through

the collector. Once water in the tank hes »ren hent-d 5, natural
thermociphon cirenlation throuch the collscter, it can br dra=m
off fer use. Por effizient circulation thc <2ni's 32z should b%
at lzzzt 30 cm atove the collestory top >t & h- :1gpt seperatiorn
ol 60 ¢ 15 often preflerable to avoid revirs: flowv from the tank
to ti. cellacter which can occur luring -01d ni-hts when thre col-~
lector is rot funczticnirg., In stustinos =hexr 49 ctoraze tarnk
can rotv be sitted above the wollectors, it is nccessary to enrloy
a vater pun: to foree water throush the collcctor. Zxprricnce

has alirn chom that, where the water is cele: wiove, oxyienous,
dirty or che—ically contarminzted, clogzing ¢f the collretor ard
corrosicn w:izht he rroblem. In such cascs Pirirs of wider dfyen-
sions, z1é rore than I5 mm in diameter a=i hcat exchanger nay be
necescary.

a4
L

|

The collector has been desigred as 2 I,7 :2 flat-plate solar col-
lector, The collector has two main distrutution pPip2e and absorp-
tion ripes. Absorption pipes are -£— incles in diame‘er are con-

nected to two distrubution pipes positioned on two enda of them,




-2 -

The water enters from one end then pass through the absorption
»ipes and leaves the collector to the tank. Absorption pipes are
nlaced into a box rade from the sheet matel of I.5 nm. The top of
the box, there are two rlass covers. A wooden frame is to place the

slass covers. There ic 2 suitable listence hetween the gless co-

¢

vers Vo obtizin atzorvtion 27ficiemntly. The absorstion pipes are
»

Tived with aszorhor swm ahzorbing area of the

h
»
:‘.
aNn
o+ b
Q
e
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¢
‘4
% O G4
W
n
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collector. To prevent the escerirng 2f heat from the bottom, sides
and listrubatior -ip:zs isclator is usrd at the distrubution pires,
rotton 2rn? adses of the tank., “apacity of the collactor is the

t

cd water of 250 litres per hour as a avarage of whole day.




13 1 D)stwnce 1.71-13 7:5S | 870x30x 7,8 e Shee [
12| 2 |  Frame po-d 7- 11.12 7:5 | 870XISX70 e woed
14 G Frame pu—d 1.191.71 1: 5 TortS X 76 rmm weed
10 9 Freme Qlli"'l' 4. 1110 7:5 ‘7°x"0l30~- we e of
9 2 | Gluss 1. 17-09 7:7¢ |7665x870x S + 8702825x5 nnn, ol
8] 2 Eixing plujte]| 1-11.08 | 7:70 | 7200x50x7,5 ~nn _s\ced
7] 2 Eisna plate | 1-71.07 | 7:70 | 7430%X%SX1,Smn sheed _
4 L] Absorber plogte 7-71.06 7:40 Y4 90X 80X 1, 8ns sheed |
(81 2 | Seppluing pipe] 7. 11.05 1:1 | o 77%240mm mipe ‘
G| 70| Abserber pipe ] 1.11.04 14 ) ¥ V2" x1520mm pp&
(3| 2 | Collectorpipe | 1. 17.03 1:91 | € 1722 x 840mm pipe
2 4 Co ver 4. 117.02 1:10 | £720%60 X718 mmr shee s
7 1 | Meuin bex q. 41.01 7:70 |2000x7200 x 7,8 narm s hee ¥4
No | Qun. | Description Orawing No| Scule | Materig! j
Date '
Ersin QA§T(Z§ _
Selar Heater
Foundry & Mechanical Workshop
UNIDO No: ¢ ¢4
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Found ‘echanical “‘orksho Appendix I.
Fogadiscio-Somalia

Report Fo. 8- SADCOK (SOMALIAY ANTMAL DRIVEF COMEI)

Arimels have been used to either replacc or supplement the need
for hunman energy expcnded in the productinon of food and ir trans-
portation. As the zain instruzent of production of th: small far-
wers, £5-90 ¢ of Africa depend on the ranual and draught power,
the bepefits of mechanisation go to barely IO ¢. The rmodernisatiorn
of draucht anirmal power would amount to strengthening the instru-
ment that would cnable the man to make a fecernt living, which he
has been unable to do so far, as h= has not becn 2tle to joinm the
develorment stream fully in the last two decades. Traught animal
power czn play it's potential role only if conscious attenps zre
rmade to upgraie it. Uprsrading the draught anizal row-or systems

do not necessarily mean that core anizals have to bs brouzht irto
position. The cmphasis should b= to get more output from the seame
system by better implements and cards, only a well-equipped infras.
tructure can upgraie draught arimal power. It can be uzed parallel
with mechanisation and give cconomical means for rodernisation.
The bulk of powcr necds would still have to come¢ from human ard
animals. In Somzlia, human energy would still be as hish as 83 ¢
in most arcas. To the extend possible part of this labour should
be nassed on to draught animal power.

FAMAT. team has tried to design a rulti-purrose inrlement for srall
farmers using draught animal rower. It can be uszd for a variety
of purroses to help the vrsraiing the draucht aniral power., Tt

nas been designed to alleow efficient &nd sneedy work with minivur
worrmanship with s simple design, so that it can be manufacturcd
diate use without loss of time for preparatory adjustmernte znd ma-
de of locally available matcerials. Also the maintenance is casy
and that sparc parts would always br. availadle from local marnu-
fa>turer. Therce is cconomy ir it hecwever, loans have to be provide
probably as credit for peorle to purchase or lease,

Structure of device: The device consists of a mein frame on which
iuplements are fixed. ¥ain frame is made from U channel 40 &m by
20 mm by 5 mm in dirensions. 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-
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nels core face to face and make 2 square shape. Handles are made
fron pipe of -%— inches. They are two on both side and supported
with a flange. On driving axis where extra U channels welded to
meke it stronger fixing holes are drilled. Koles are usasd to in-
sert the hzndles of inplemerts to main frame. For pulling action
a metal plate is welded orn the front «¢nd of the framec.

The device has two kinds of -theels for front and back. There are
tw0 back and o:e front wheel. Mme-ls 2re made from stecl stripe
have a dizneter of 202 mm. The uvhcels arc su:ported by usins the
steel rods to zct as snckes. Front heel has a different function.
“men the iriver wants to charnce the dircction of the movement, the
front vwheel can be turred eacily h-cause of that dcsign. Foth back
ard front wheels have a supyort —ile of -%- inches pipes placed
iato another winc of -%— inches Zn dianctcr to rcinforce the sup-
nort.

Flanting oparation is probably the nost important oneration per-
formed hy SAMIK, Tactors in plarting are tizing, secdbed, depth
of 7Tlantin~, plant repvlation, »Iant spacing and row width., At-
terps mu<t be made to tire the -Ilantinz at the on set of the rains
Faize, being a large seed, can tclerate z nodsrately rcugh scedbed
& rough scedbcd is 2lso rmore erasion resistent than a fine secedbed
and is less likely to waterlog. lzize carn emergr from depths of
planting of between 2-3 irches. The drier thec cenditiors the deepe
should “e the plantirg. Trhis 47 th makes coergence more likely
vhen taers is a dry period after the first rains and at the sane
time gives greater protection for the secd from birds znd rodents.
The vlart npopulatiosn at hervsest is l=ss than that at planting ‘-r
the following rcasons: Level of cerminatior of secd, loss of seed
cansei »r nlanting to deep or tc shallow 2lso birds and roierts,
pests ond iisrmnes, cicessive or inzdcquate rainfall, plant nut-
rient A2ficiences or #xcesses. In the theoory the area available
for sro-th of cach plant should »+ egual. The row width now used
ig 0.75 rrtres. The pianter desi-ned inclu?es two rlantors, ore

on eanh sile, Zach cne has two Tickets, one for secd and the other
cne for fertilizcr. Flanters ars fined to nain frare by simple
butterfly %olts. Th- function ef mein frame is te carry the rlan-
ters and to chance the distance >ztween two planters when the far-
mer recuire to use different plant spacing. Frame is 2lso made
from 40 mm U channel and pipe of -%— inches and pipe of -%— inches
in some a2recas. It hzs extensior z2rms are fised on both sides of
the rain frare. The body of planters consist of a circular plate
on wvhich both fi..ed and moving fingers arc placed. The fixed fin-
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gers are welded strorgly to prevent the bending, if they bend eve:
slightly on any izrect toward the moving finger, bending eventual.
reduce the snace for the seed to fall so blockage occures. The
lencth of the moving fingers are made slizhtly less thern the fixe
fincers to rrevernt premature orcning on cortact vith ground. On
botk sidr~, h~xz~cnzl rlates act as case and cover for firrers in
which sv.c(ds £all I:wm, first from honper to the seed wheel then t

-

ths rrownd., Scrd -“lecl is rlaced netween the hexagerel frane and

secd horpzr. fecic are f£illed into ho-rer, irom ho;3er they pasc

on the gred whocl on which seed sreoves drilled. 4 s£Tall nleces
of shon~e ru-ber is aided in the basc of Lorpar to iTivent sxcd

fro- dcir~ ja.mes 2cteesn the vheel and the no per.
c = .
this cou-onents, & »inze of —5— irches 1s ©
‘v

(4]

ed zs & £:alth, also
trarsfirencr of o mert is »ravii-d hyoa pin betweil 3

rart and szed -tesl, The larter cersistz of tiro hozrsrs houe
ove of them it us<1 tec surrly the Tertilizer. The metiriezls zre
seleccted ton

2k%e croductior less ci.permsive, availakle in local ma
ket and renafactuvring is cesy.

Tlonghing is =n im-ortant oriration ir ficld work. To prirare the
£icld for sowins rlousting i3 » quir:d. Flouzh concicsts of a shar

ralboard, lzr-d £ilc, Zroz 2nd leg. Thu cp:ration surfzce of it co
riste of shar: z=3 rezlboard. The rrincipal job of thr cepcrating
sarface ic that of cuttine off frow slice from land z:13 Inversiyg
it 2 silc. Izvercion of the furrow clics follows ite “izplacezseat
on the orerating surface. Jurrow slicc shiltiag over thc surface

develons praszsure on it, Thuse rressurcs arc stronsczt nrar to th
chare woint arnd et the m2lboard breast, with the rreuit that the

orrerztin- surfac: is urgually mede by two or thr.c pi-ccec, shers

~zlhzard or raglroord hrroast i» orisr that the shrpc 223 nalbeard
breest can he charcrd -ith vew onee, The fu-etion prriarted by th
share is that of -~uvttirzr of7 the furrow slisrs uwnier it Irom tae

furrow Sottom then the furrowy slices ig rai:el alorg th: onrratin
surfzee, he ralhozrd ig that tart of the rlourh just aex of the
share, It recrives the furrow slicrs Trom the share 731 turns it,
Tre -rinci-al Joo of the nelhozrd is that of cruchirs and inversi
the furrov clicec zut off Zrem the lané by the cutiirz cdge of th
chare and chin of the nalboard. On the lcft sidc of the froz is a
land sidc. It is & long flat metal piece that absords the side fo
ces created when the furrow is turned., “rog is at the center and

all the other partes are faetened to it. The principal job of the

leg is that of connecting the frog tc the main frame. The share v

designed as enouch strong to ebrasive action during nlowing. Both
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the share and calboard are made from the sheet of 3 r~ in thicknes:
Iand side was cet horizantally also it is made from tre sheet of
3 zm in thickness. Frog consists of two rarts -relded tc2cther. The
leg was desizned by using the Tchannel of 40 mo by 2C 3 by 5 mm
ir dipensions, To fin the rlouch to the mair frame aretiiyer J chan-
rel rart :elded herizarntally on the vertical leg end e3 7} firxing
pincs are rlaced inte the holes in the rain frare. m-- matrriels
for thr —zris wecre 23icoser to be strong :rouzh to drer -warz Torce
¢ arnd Yo be light :zroumh i
The rain ehjcet of the evltivotion is to Isctroy woei=. ™he we. ler
£Tring-tne cultivator tines. "vltivater <2::r zpe —zde
from ghe-t watarizs, fhey have & surzortins handldr -if-3 ~aie from
the zise. They are fized on the nain frame EYy supportins handles,
The hatidles are plzzed into the holes in the main Tra—- . Thry can
he fixed on diffrrsat heizhts. ™ere zre thrce hoes, -« hors have
a suitable shape to ieced the ~ild nlzits. The materias s tae sheet
of threc zillizetres was choosen to be stronz <:iou'h <: -ork under
oreratior loads., Tz c¢lzes of them are sharp=ntd to c7 4the +ildid
rlants.
fultivatinz is an i-vortant oreration in lapdwork. % s cnje furrcw
iz uscd Yo nrepare tue lani for crops ty breziking un fi‘-SOil aroun
them d-stroying -wceis, Purrow is made from a sheet =tz 0f T omn

In triclhresa, Tt swz-rd hy bending, Its hendle is -24- “roz the v
to attach it en the za2in frame, The sharr of i%e vrre- iz suitetn
for cultivating ard it trong to work «ffic-

is ¢ cie
hen Tarmars arc sciv~ to £irdd and corirs hac ¥, tﬁn

I “zve to carry
T 3 o
Y § ~rnl ~frR mpvmemnaY .~ K Sy
their t20)s ~rd wer-o0tal roods, 4 gimnle barrow helwe <5 i far-

. . e s ol . x ;
rs to ecarry L7 ir taels, Terro- iz vlaced on thr -ai- Trave of
™, e b4 . < - -

the comni. tarrow ic -zis from the shrct of 0.5 10 in <hinimess

is rroiuc:d czsily Because of itz simnle freirn,




SADCOM

Somalian Animal Driven Combi

A single irame with plough, weeder, two planters, ferro-r, barrow
attachements. The frame could also be used 25 an animal driven whee)
barro-.

“rape weight : § ke. Jeicht of two planters : 40 ke. ‘eizht of fer-
row : 8 kg. ‘'eight of rlough : IO ka. ‘eight of three s~oes weeder :

5 ke.

SADCOY is designed pri=zrily for donkey traction,

Feretration of plouzh, weeder and ferrow could be adjusted by tre
aljustable height of pulling string and shoes. Jarious disks are
available for the planier to plant different seeds.







“8] 4 idJe__ caver 1.04. So 21 | 760 %x70xX3 e sdeae?
4] &% | Curved cover 1.04.49 1 | 788 X7€0A2 0~ Shee
4C| 4 | inside _cover | 1-04.48 :d | 3¢0x735%2 ma. _shee?
45 2 Plant reol 1.04.47 11 S70X80mm Cusé Jren
441 2 Dung reel 1.04. 4¢C 7:1 F70x80m., Comst iresn
431 2 Shuft pin 1.06. 451 7:25 | s %782 rmu steel
42 2 Centra/ plute shaft| 1.04.45 1:2,5 | 182 mem— 17 pipc
47 3 Whee! band 1.04.43 1:1 | 2828 %¢o%xS man Steel
40 2 Ceatra/! plate 1.04. 44 1: 45 |2x(#780x8 rmm steel)
39| 3 |Wheel ovtside pipe ]| 7.04.42 1:1 204 smon =~ 3/, N pipe
3 3 | WAhee! mnside pipe]| .04 641 7:1 | 240mes —17/27 pipe
371 3 Xhee! boit 1.04 . 40 1:7 & Mmrl
36 4 18a«ck whk. side s 1.04.39 1: 1 Y20X¢40X S tn s tee/
35| 2 |Beck wicel foppart] 1.04.38 1:1 | 760x70% 5 anom _sheel
34| 2 18ack wheel Aandle| 7.04.37 1:1 | 9P0mm - 3/4,” pipe
33] 2 wh. side suppe 7.06¢.36 _1:1 436 X4OXS rmr siee/
32] 7 |Bearing bo¥ washerd 7.06.35 1:1 |#26xS o  stee!
37| 1 |8Bearing Cover 7.06.34 1:1 1Smn — 1" pipe
30 1 |Feaiwih.basring bolf]| 1.04.33 4:1 FIIX 102 o Stee
29) 1 |Frend wheel bearing| 7.04.32 7: 7 B2Y X580~ brws s
28| 71 Frond whee! fop purf] 1.04.34 7:1 B0 XY 2 XS, - 700 XBOX 3o Ehte:
27| 1 Froat wheel Awrndle| 1.04.30 7:1 3OO min . 3/6, " pipe
26 8 kl’na 1.04z.29 1:1 4O0men — 77" pipe
£5] 2 Hunging Ivide| f.04%.28 1: 1 80— 71" pipe
24 4 Honging sShafi ] 1.0¢4.2Y 1:1 13500mm - I " pipe
23] 4 | Balster vt 1.06.23 7:4 M1
221 2 Balester 1.04.22 1:S | 1270 x20 x3 ma s}ripe
21| 2 | Jeind part wrsm| f.04.21 1:5 | 370 s - 3/4" pipe :
201 2 | Jeint end bold {.04.20 :5 grMm12 _
19] 2 Beotior. Joint pa 104.19 1:5 | 600men-40X20XS sm channel
18] 2 Tep-3oint pert | fot.18 1:5 | €00mm - 40%20x5 i channel
1% 2 Eixineg pipe 1.04.4¥ 1:5 |560mm _ 3/4" pipe _
76 1 Fixing pa-t 1.0%. 16 7:5 356w~ 40X20XS Mo ch any
5] 2 Jeinding pipe 1.04.15 1:5 | 140mn — 3/5" pipe |
14 2 Strena held/ 7.04.14 1:S  |950mnm ~ 40X20X5 nve Chamnel
73| 2 | SAu) end bol t.0¢.413 1:5 | gm12 _
12 1 |Sheff inside pipt] 4.04.12 1:5 11500 ~ /2" pipe _
111 71 Shefd ovhside pipel 1.04. 11 7:5 115 0mnls” Pipe
fo| 1 | Hurdle midk part| T.04.70 1:S | 460ma - 1727 pipe
P—SL 2 H'AJLC_S!"'C Larfl 7.04.09 1:5 122008m - 127 pipe .
8 1 | Frent bettor 4o/, 1.04.08 1:8 | 80mn. 40520248 ma LJ chal. J
Y1 1 | Buck bottom bakspr| 1-04.07 1:5 | 300mm _ Gox20X Saen, & Chal.
6| 28 | BoH 1.04.06 7:5 BMT2 X20 M om _
5 28 | Beld Aundle 7.06.08 1:S | g 3% 30~ &teel _
1 30 Ao ¥ 71.04.04 7:5 Em12
| 3 2 | Trewctional purt| 1.04.03 15 | 380%¢0X8 mn. stee/ .
2 7 [Butteck bedy | 7.04, 02 7:8 | 7700mn ~ 40x 208 Sman &) chnl
1 7 Main body f.04.07 7:5 ] 560nn - 40X20% 5. & chn
lic 1QGn. | Descript; Drawing No|Scale | Materigl
{
Ersin BAS TMG _
SADConn
Foundry & Mechanical Workshop P‘O‘F 7
UNIDO No: f.e04




7e| 3 Pin fape -d 1:1 | 3x (8x50mna ) Stee
9 3 Pon +ype ~ € 7:1 6x(U8%X4Trmn. ) Steel
J v £,'.\ fzgt - & 1:1 7x(dB¥ 77 ron ) Skee
v P Pin Fope-a | 11 Yx (F8XTmrm ) Stee!
é 7 Centrul pitce £ 7:1 @V XSO am § fecel
5 2 S/de prece £3 1:1 2% (Sox20%8Ssn-) stcel
4 2 Side plece £ 1:1 | 2x(56X20%20mn) Stec |
3 1 Centrml piece # 1:1 | $2€%25mn shec
2 | 1 Bease plufe 2 1:2 | 37SX765X5 mmn stec]
1 9 Base plale Pe 1:91 | 188 x746%8 pa. steel

-
Q

Qan. | Description Drgwing No| Scale | Mgterigi

t
Ersj ASTUG
SADCoOAM . Fixer P.u-/-:

Foundry & Mechanical Workshop Puge 3
UNIDO No: 4. 66,.
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of thec rotor irto rrciprocating action for the pucp dircet at the
tor of the tovwer, Sccond desdipon dncludes 8 geardi o oeoh
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Mogradiscio-Somalie

Peport lo. 9- WILKD NILL AYD GEZAR BROY

Jind is a2 clean, rerlenishable source of cnergy. vith & windpump
it could provide erncrgy for pumring water Ifor houscholé, irrigatio:
and livestock. itk wirdmill it could rerform agriculturzl tasks
such as corn grirdiire, sugar cane crushing, threshing, wood cuttin
and other special z-plications. People in Sovalia {less thar 5 ril.
lions, threc gquarters of which arc not sedentary) and livestock
(more tran 50 milliane of heads) have 2 vital Zenard of water that
car he very linitedly satisfied by twvo rivers (Shzdbelle ard Jubbdz)
hoth of which flow In the southerrn -art of the Soralia. T

wells are often dee¢- and relatively few {less than 20772) with re-
gards to the amount of livestock and to the ciitension of thr
country and since deco raters zre oftenr too zalty for -atering, a
large amount of the water need is satisfied by ezns of rain reser.
voirs, cither meny matural and quasi natural ponds or few large
artificial bhasins, Since the nationzl economy is essexniizlly based
or the zecotechnic activity, it is clear that the watcr surrly is
the main requircment in Scoralia. 7n the other hand, the country

is lucky in subject of -ird crergr. 'ird crerzy is =zuitable in a2l-
most 211 parts of the country. Zxcellent conditiors »r<vail in pla-
ces along the cost and the northern irterior of the courtryr. The

country's hig potentizal on wind energy is not used effizirntly yet

'Y

Toinrnts which spcak in favcurof encrgy arc rot only the good poten-
tizl conditions whickh indicate that this enerpy source wonld be an
attractive orztion ix ececmonmic terms in rmany nlaces. Scen i the
mediur and longterz, howvever, t:e iunortarce of wird crerzy as a
sourze of cuercy ir fomzlia could ertend for herond the pumping

of vater, driving e;risulturzl devicee znd generation of electri-
city. In cesc vhere the ‘ater is uscd for livestock it car be as-
sumrd that one pum: cornrected to a wind ill sup»ly an avarase of
IJ0 cattle or car~lc or IN00 goats or shcep. The reorle #1111 ret
cheap drinking ater 2nd using of the deep water instead of surface
water from poole snecific infectious discases trancmitted by conta-
rinated Jdrinking vweisr i1l correspondinrly fresuertly less occur.
m™he use of wind enercy to rump the water for small scale irrigatior
have econoric advartages over diesel or petrol operated pumps. In
rural avea, farmers can use wind energy to process their products
to chance them in a2 suitable condition to store, use or sell, The



agricultural devices which is operated by wind ¢nergy will be very
efficient 2nd separetly used. Many works, which is done by using
the human power already, will be done by using the wind energy
with more c¢fficiently ard higher capacity.

L2MAY. team has tried to help the solutiorn of energy and vater drob-
lems by fecsigring two kinds of wind mill. Locally manufactured
wind mills gain 2 nucber of advarnteges:

-~ Import cubsiitution z»d hence savirg of forcigr currency.

f=te

- Shorter supply lires from mernufacturer to costurcr, ri:sulting in

mors locally adcpted systems, reduced trars»ort cests, «liminztion

of inrcrt formalitics, fewer "™ middle-man ™ and improved spere

i after-sales services,

- Bnchertiment of develorirg country Caﬁab’llt

- Job ercation within the local econory.

- Provicsion of more reliable power source than with diesel in re-

note aresas,

- 'ider use of pumned water, leading to improved arricultural

outputs.

Zocally rroduccd wirndpumps will have longer 1ife, hisher reliebi-

lity and lower maintsnance cests than many proviously imnortced

wirdnmills, which will ¢rrate numbcr of difficultics cuch &s;

needing foreing currency, delivery time can be long and shinpirg
rot sotting own wind erpertisce =2:d this rasults ia laek

n tni kro-ledge and finally difficultics to et sor-

7ice eri grare jarts, Mnsipred windmill: have bern aﬁo;tcd te lccal

b
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conditions, The wind nmills use cightren bladcs rotatine or 2 heri-
zertal 2 is {5 captvre +ind wnergy and trarsfer that cnerTs to

The emthesis oon docim for Somalie focuced o mening szt ehrens

sumping techanign, Ty ere multi-%loied, fan tryw roter indnille,
by 113 D

li~at r, simpler 2nd « ,hulrr to raintain tha:s thr iore coumdeyw ing

i1l £ret o, To adant the rcorponents to los2l corditions, thr rume
er of tir corionemts in the sretom were redue.d as rueh £ onaszihe

le, They rojuire servicing only a arnual baceis u"vblly orly for

a chaner of ludricent. Thdir design causes no locs of operatins «.f-

ficieney ard in many cescec azctually improves performercc. In their

constructions, local naterials were used as ruch as possible. Thcir

desizn suits local conditions prevailing in the Somalia.

Structure of vird mills: Two designs were preparecd. Firet one in-
cludes a crank drive mecherism which converts the rotating action




of the rotor irto rrciprocating action for the pucp direct at the
top of the tower., Sccond design includes a gearisg mechanism which
changes the rotatirg axis fror horizantal to vertical to operate
arricultural dcvicce, Foth 2re rultiblade types. “her have I8 bla-
dcs on their whezls. The hlades are connectcd to thic hud of wheel
by using conn<otiorn arnme made of angle iron. Elade rings hold the
hledes firrly and cive ther 2 suitable positien en & corrcct angls

A o7 hish tonsile cteel @nd is pociticnsd by ball bea-
h 4

*vith wiprd lir-~tion, 7h2:1 is connceted on thc reicer by a shalt
>

rinzs. ITearins czse of the rotor is Tixed to th: Iransmission bos
vhich is plaec® on the top of the toer. T™e box is made of sheet
metzl, Inside The hox one end of the rotor is conrccind to the
crank scetion. “ranl mwchanisn consists of connection jarts and

shalts,pine in 1iffcrent lensth and they arc connccetcd togcther by

%4

rins. Rotatins zction of the rotor is converted ixto recijrocating
actior by the -rznk mechanism. The movement of the fouvrth part is
reciprocating ection and the piston pipe is joined ox it. The box
ircludins ecrant rechanism also has the tzil vane I< fived on it.
The teil vane z<just thec position of wheel dercnéinz en the wind

dircetion, It is comnnccted to the hox with s—rinzs to —wove the box:
vhen the wind “Irection changed. The towrr is made of znrles with

supnorting bex, Tower is built on a concrete bdlock into vhich the
tower legs &re Inserted. There is a ladder to clizb to the tor of
the tover for zijustment, :-2intcnance and initial ess«zbling.
Sezond @esign ©f the wind mill has the same structurc cxcept the
crank mcchaniss, It is also has same specificatiors but it gives
a rotating action on vertical avis, Zox at the toirr only chanrse
the aiis of the rotating action from horizantal t2 vertical by
grars. The feexz ar: hevel sears and cre placed ir<o the trans-
rigsion box ol ::ind nill. Th~ rotor of the whecl *uras thc horizan.
tal sheft on wiich the bevel gear is fixed., This zear works with
another bevel ~czr in cooperation. There is —%—- rztio between the
gears, The fears ar: desizned to vork unicr the wind load.

The gear H0r »lzccd on floor 1evel to supply power to immlements
ard to convert rotating action to rzciprocal for rumring consists
of three bevel cears, They are positioned as one of them at the
top and it's avieg is vertical. The other twe gears work with top
gear as match cn both side and their axises are horizantal. The
gears are located im a bdox vhich is made from sheet raterial of

5 mm in thickness, The box is supported with bars on corners.



Gear shafts turn in the ball bearings which is placed into the
housirg. Housings are welded on the box walls. The shaft of the
top is fixed to the vertical shaft of the wind mill and is drived
bv wind mill. The shzft of the side gears are horizantal and the
ends of the shafts are suitable to fix agricultural imvplements
such as juice extractor, maize sheller and maize grirnder or them,
™he gear box could zlso be used to operate sugar nill to -rocess
sugar cane, Jear bo: also has a crank mecharism which is fixed to
the bevel gears in the box for pumping the vater. The irnlenents
which are fi:ed on the dox help the farmers on their cveryday work
The system can be uccd by small fermers with low cost, easy set-
ting, oreration and rzinternance or by village ncople in turr,

As a pre-study, the :rind mills which builde¢d »reviously were visi-
ted, It vas found out that all wind millswere out of crier. They
rave been examined carefully to find the problecms. Ore of the rrob
lens as the fatigue of the connection rod hetween winé mill ard
niston of »umn». 'inder freguently rep<ated streoses ret2l «ill frac-
ture at a ruch lowver point than it's ultimete strensth. Zor this
reason the factors in choosing the matcrial for conncctio: rod
must be accurately czlculated. To solve the rroblcn the rois must
be chanced with strcrnger ores. Another problen vas the l=ather
impairnent. After ss-e tice the leathers worn-out heczuse of the
cuality in nost of the case. The solution of this prorlem was che-
mical treatment before ozeration. Themicel treatuent 2-nlied be-
fore uping zive lezther excellent service capability.
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N :((TSR)X(V)X(60)x(X))/((2)x(pi)x(r))

TSR : 1
-k . 1047

r: -g- : 2.5 (m)

- ¥ : between I and IO (m/s)

"lll2|3|4|5|5|7lal9lm

| se1 | 11231 1624 | 2246 | 22071 33631 393501 443921 50521 sa15
and
o P| 52| 415 | T404 | 5328 | 650 |II232 [I7836|26624 57908 | 5200

n| 861 | 11251 1634 12246 | 28071 3369 | 39301 44521 50531 se15
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Windmill

Rotor height

Rotor diameter :
Power at I0 m/s
Tumber of blade
Starting wind speed
Preaking wind speed

18.5 n (centre of axis)
5m

5200 watt

I8

2 m/s

I0 m/s

Pump piston diameter : 80 mm

Stroke length :
Output/stroke
Output/hr : _
Plungers up to 25 m

I40 om
0.90 1t
I500 1t
single stage

25 - 50 m double stage
50 -« 75 m <triple stage
75 - 100 m quadruple stage

-~



& 1 B3 7.08.A47 7.7 FS8%X o0 bresS
46 1 | Plaife 708.mG6| 7:7 | 178X foox 7ma Stee/
«s| 1 o35S v.08.M4S 7:1 | 30X T4mn Stee/
44| 1 | Connechion shafi] 1.08.M¢ ¢ 1:7 | #45% 730 pnen Siee
93] 7 | Crand Ganechen] 7.08-m¢ 3 1:41 ]| 255 x80X 4,06 aa. Sfee |
2| fovsingy Shuft| 1.08.m42 727 | &#¢58 X177 onmn Siee /]
41 1 Hovsin & 7.08. M4 7 7. 71 o 90X TTS rnen rovend she
yo| 7 Brackel neck 7.08.Mm 6O 7:71 X IO mom X PO~ Pl
39| 2 Bructe ¢ 7.08.439| 7:1 | 7130%x730x70me Stee )
3] 2 Side pert 7.08.2138] 7:25]| o8 Sx385a0. stee/
37| + Side  pert 7.08.-4137] 7:2,5 ] 370mm - 700X50% L rm &/ cha
136] 2 Side. purd 1-08.m3¢ | 1:1 | 260ma-30%30 X3 0o eng/
3s| 4 Sde pord. | 1o08.435] 71:1 740X 55 % Eannn  Sleel
4] 2 Side.  purt 1.08.Mm3% | 7:2,5 | Sox50x70 ~mmn  Stee )
33| 1 Side purd 7.08.M33] 1:2,5 | 275x%80x 70sm sitee
32| 1 Side purt 7.08-Mm32] 1:2,5| 200%x170 X5 e Stee/
1] 7 | SJe pant 7.08-m31| 7:2,5]| 120x720%5 o sleei
30 1 Side. po—4 17.08.m30] 71:2, 5| 71385x40x70n . Sieel
29| 1 Side purld 7.08.423] 7:2,5| 790x40%x70 s skee/
28| 7 | Box inside 1.08.m28 | 4.7 | 155X 55 % Sos Steel
27| 1 Bex ;nsi'ofe | 1.08. 4427 127 | 155%x135% Gone Stee!l
26| 4 Bex inside 1.08.42 C| 1: 2,5 | 305%170% 5 s Sfee]
25] 9 8ox Lotfen 71.08.AM25| 1:2,5 | 305%30 S XS an. sfeel
26| 2 Bex S/de 108.m2¢ | 7°2,5 | 320%¥305 X Sanan Siee)
23 1 Boex back 7-08.M2 3 7:2,5]| 32 8 X370 X Sana, steel
22 7 Bex JJop 7.08.m22 7:2,5 | 365%x36 5X5 ansn stee ]
29 1 Pin FI2XYS ~n. Sieel
20| 171 Butll bemrin o 6272 - SEF
78] 1 Bull bestrinag Co71¢ - SKf
78 7 ewr... berse 7.08./M78 7:7 | 225 %385 0~n Steel
7] 71 | Bemring 1.08.m17| 7:2.5| #7155 %2804~ Steel
76 7 Sew/lin o Ruldber _
15| 71 | Benring Cover | 108.Mm7S 1:1 | 155 % 8smon Steel
14 4 Supperd 7.08. M 1Y 91:1 270X 4o X 7O rmam S'/-CQL
73 (4 Supper £ 1.08. 4173 1:1 | 7125 %125 % 70a~n Sfee !
121 4 Hob wheel 708 m72 | 1:2,5 ] I350x{5~a Siee |
171 1 Hoé wheel 1.08 .m 11 1:2,5 | #250x18 anan Sthee
1o 1 Heb reg 7.08- m70 1:1 | 8 8X77€C nn siee!
9 6 Are_eand 7-08.M09 1:7 | SoxSoxqo ma~ steel
8 [4 Arm Svppord 1.08 Ao08 4: 9 16475 ¥ SoxVormm Sheel
7 é Conntclion wra | 7.08.M07 7:2,5 |7830mm - 50%x50 X Snm wng)
¢ (4 Connccdo’'on Wra | 7.08.4106 1:2,5 | 7960nn - SOX5HOXSE nune oAy
5 6 | Cireclar gvy | 7.08-Mmo03 7:70 | 2250x40%70an. Stee
4 € | Circlar 9wy | 7.08.smo04 1:5 | 4O0x1720x%70 man Sfeel
31| 78 | 8/ude Pfiwinag | 1004103 | 121 | 2 o shee? _
2 178 8 /uwdle Linin o ‘/.Mol 4:2,8 2 oo glccf.‘ _
71 78 3/wde 7.08. Mot 7:10 Ton sheet _
No | Qan. Desc’ﬂ-ﬁ'ﬁ” Crawing No| Scale | Materigl
Dgte
Ersin BASTUY _
Wind Ml
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3¢ 1 Tal Sprins | 4.08-m34| 1:1 | #10x207S s steel
s3] 4 Taisi Sperinw 7.08. A93]| 7:1 | ¥fox 24770~ Stecy
Sz 4 T il smenber | 7.08. 2 7: 10 | 1770 x38 3x 2anny sheced
81| 1 | Taid mem~ber | 7.08.491 | {1:10 | 7600%x500% 20n, shee}
so] 1 Tail membe]| 7-08-m90 7: 70 | 7280%x5S00%2 smon, sheed
83| 7 | Tl meldes | 7.08.m89 | 7:10 | 1760x500%x2 mun._sheey
a8 9 Tail _mesmder 1.08. M08 4:1 | 7205 x20%x 3 s~ sfee
87 1 wl Amenmbe- | 7.08./87 1: 1 7658 x20x 3 snen  Sfece|
8C| 41 ! Tauil rmember | 7.08.Mm86 7: 1 | 1770%20%x3 ~o Steel
85 2 Twil ~member | 7.08.M85 7:f | 6§52,50m_ 30%X30x 3 =inslc
8¢ 2 Toi/ mmeober 7.08.AM8¢% 1:1 | 5¢Smm-30x30X3 e angle
83| 2 Twi/ sme ber. | 7.08.2.83 1:1 | 695 mn 30X30 x 3o @ng/e
82 y A Toil mesber 7.08. M2 7:71 .g(ou..—Jox.loxJM-nllls
81| 2 | Tl member 1.08. 487 | 4:1  [1928sm - 30X30 X3 mam i giC
8o « Fretae st ber]| 7.08. M80 7: 1760 | 3870x50x 70 rmon sfee/
79 4 Freoine h&u\‘tp 1.08.A47 Y 110 |3870nn. - SOXSOXS oan wa le
71 71 Frame member] 1.08.4478 7:1 880 mom - 20X20 X &g o -.-.:1?
Yy 1 | Frame pember]| 7.08.A477 1:7 | 875 _20%20X% ma wns/c
75| 2 | Frame member] 108.Mm76 1:1__| #60ma — 20X20x4mm wra/C
751 7 | Frume member | 108.m75 11| 2€0mm = $5XG S XSeam ans l
79 1 L Frene member| 7.08.Mm7y 71 28 amn - $SXGSEXS MM‘\_’I(
73] 1 | Frame membe- | 7.08.A73 711 | 375 < - S X455 %5 num wagle
72| 1 | Frasme meabe- | 7.08.Mm72 1: 17 | 34Smm- 45X SAE s wagle
Y44 1 Freme member| 1.08.am771 7: 1 | 380mum- ¢5XGSX 5. . anale
Yo 2 T il Connechon| 7.08.a 70 7: 7 S0X4SXTOrman shecel
(4 1 Tail connechion| 1.08-Mm69 1: 7 | 750mem X 40N 40 XS i angle
68| 1 Frame parid 7.08.MmE8 1: 4 40X &4 0X Savoe X & Opr ans/
&7 1 Twil shafd 7.08.Mm67 1:1 | #38Xx 468 s siteel
€6} 2 Pulle y 7.08.m66| 1:1 | F700X32 s steel
65| 7 Poless eorn 108-m6S 1:1 | 175 xSox 10 mm stee |
65| 1 | _Fipe end 1.08. m6¢y | 1:1 | 70€x40xS mon stee)
¢3| 1 Guide _ pipe 7.08.1463| 1:2,5| 004" 37090 mm p.pc€
é2| 1 Swperd 7.08.M62 1: 1 | 730x708 X70 o stcel
61 1 | Svppersd 7.08. .67 7: 1 730 X706 8X YO mna Sheel _
&0 1 -Svppord 7.08,ME0 1:2: S 7780 x 142 . Stee/ _
ssl 1 Svapersd 1.08. 59 112,85 | #1800 x 1¢2 mm  stecel
58| 1 Plute 7.08. M58 7:2,5 | Seox2¢oxTSmm Sheel!
57 T | Arwcket plate | 1.08.4157 | 7:2,5 | 2504240 %X 18 mos stcel
56 2 | Brucket Svpperi| 1.08.M5¢ 4:91 55x45% 10ma steel
85| 2 | Brecked Svpperi| 1.08.MS3S 1: 1 | $15Sx452 70 e sfeel
54 2 Brucket Spperid | Los.m Sy g ¢ I3 485 10 ma "Jl"s /
53 1 Bracket pipe 1.08.M8J 1:1 | #4” ¥4 8 pipe -
52 ) Cre-k Conncchion {08. M52 7: 7 165X80% 40 rann Shee!
59 4 Connccfon zhufé 1.68. MSY 1: ¢ ¢S x 71..-.-_4%‘:]
 So_ 1 | Crwi connechon | 7.08.M50 1: 1 | 345X 700X 16~ Steel
&3 1 | Bewring hensme 1.08 - 743 1°7 | ¥ 90X 24 mn 3tece/ _
lin 1 Qan. | Descript on Orawing tig| S7ale Materigl
{
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Ersin BAS T([G

T¢J i Dfrui- 7.08.7/06J¢c | T:9 12077~ GOXWEXYpnin ang i€
%2l 41 Strot f08.ToS L 25 | 2077mm- Goxt@x Gomm wasle
1¢1] 71 St d 7.08.709 o 1:5 | 20770mrn - 40X 0 X &omm angh
ol 8 |Sde svppe—t 7.08.To8 =5 G728 men- JoxToXGamangle
713s] 1 | Sit 1.08.707d | 17:S | 2¢37mem = &5X4 S5 XSam angk
138] 1 Stevd 7.08.To7 ¢ 1:5 | 2437ne - 4SXEBRS rnm emslc
37| 1 Strod 1.08.To7 b 7:5 2637~ 55%4 5% Soam wnale
13¢ 4 St 7.08.707 o« 7:5 26437~ GEXG SN S o wngle
138] 1 | Strod 1.08.Te€ J | 7:5 | 28070 - 45X45X50mm wagle
134] 1 | Sfroé 7.08.70C c 1:5 128070 $5X4525 mm ansle
133 1 | SHrot 7.06.70C L | 1:5 | 2807mm- 45%45x5nm wngle
132] 1 | SHed 7.08.706 | 1-5 | 2 807mm - 4Sx45X5ma ansle
131] 8 | Side supperd . | 1.08.T.0S 7:5 | 4575~ _Jox3oxyam =nslc
130 4 Towe, les 7.08. To & & L-) 4O0BOrmmm. 60KEOX ‘u-h Q\J(
1291 4 | Tower [e o 4.0.Te 3 :70 | 4760nn _ 70X X Trman wngfe
128 4 Tower Jeg 7.08.To2 1:10 | G Oumn - Vox70xXT rnom Q-\,k
1271 &4 | Tower Jeo 7-08.Tof 7:70  |6/50 x 76x70 x 7 ~non wn g/ ¢
12} 3 | Pumping pipe | 1.08.m72€ & Y4” x65060 mm pipc
25] 5 € pipe J.08.A4125 1:9 éox 3300 a.. w’--s-'w-p-]-t
126] 1 | Rod- Ganecfon | Tos.M124] 7:2,5] o70x585 man slexl
123f 71 Red- tonnection | 7-08.m123| 7:2,5] 76 Y x30x S~ stee!
122 1 Rod. C__.An&c#or\ q1.08. mm122 14 S55 XGOoXT0 ... +BTIRS Onu 5
12 7 | Red_conncchion] 7.08.0721 7:4 | 335x4exS e shee)
120| 1 Rod._ connechion| 7.08.m1201 1:1 | 335 440x5 0. sheel
119| 1 | Red_ tonnecfion] 7.08.Mm173 11 W38 x 85 mn. Steel
8] 1 RedJ-connechon | 1.08.M118 1:4 | $55x42x Gom~m stee|
17 1/ Red —-Connection] 1-08-M117 41 G2XY0X 1 Spmn s feel _
116 2 Red_ tonmectyon| 1.08.A176 4: 4 S50X42 X 1O tmnm Sfee ! ]
775 7 Red - connechon 7.08.-M11S £: 1 1225 X41x 3 rn sheed _
114] 1 | Red- Gnnection | 1.08-Mm114 1:1 | 300x 42x3 ma  sheed
113 1 Red _Connecdion| 1.08. mM113 7:1 | 300x42x3 0~ Sheel _
712 4 T XN o 1o8.-m112 1:91 | 200X40 x5 mae sfee/ _
111] 1 | Woetkn Connection] 7.08.a4771 1:1 | 680x32x 32 mm Wosd
110 1 Red 7.08 . Mq440 79 T 16%X2895 rmnn Shee!
708] 7 | Guide - break | 7.08.Mm109 | 1:1 | 8720 X713 ~n stce/
108 1 Guide - b resmk 1. 08.AM708 7:2:8 | 202x7492 x34 nopn CmsF ir on _
fo7 7 Guide - break 1.08.m 107 7:2,5 | g7Cx1540 mmm Sfee/
7061 71 Cuide screw 1.08.m 106 171 912 X700 mm Sieel _
foS] 1 Guide peosd 1 08.m708 +: 1 95X40X8 A sfeel
fo4| 1 Cidk bedy 1.08.Mm7104 7:1 | 810X 40X Jmnr sheel
fo3] 7 Sprin q Conncchion | 7.08.A1103 7:7 160X G0x S rmm Shee!
fo2 7 pring Conncction| 7.08.M7T02 1: 9 Sox(SX 70 ma  Sfeel 3
fo7] 2 Sprineg connesfon| 7.08.mT01 91 S0 XSOXT10 mn &fee |
qjoo 1 Spring Conncchon| 7.08.A1700 7:1 16 0XS0x 10 rmne Shee |
KE 2 Spring Connectionl 7.08.Mm99 7:1 |[Sox70x710 m~ siecel _
i1 1 Spring Canmnechion| 7.08.m88 11+ 762204 nan shee! . ahan I7ak
syl 1 Chain end 1.08.Mm3%7 7: 4 F12XT7S A Shee] _
No | Qan. DPSCIﬂLﬁ'Qn Dragwing No| Scale | Materigl
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71s0| ¢ Stwi- Swpert| 7.08.7368 1:5 | 770mmm —30%30% 4. ie
763 1 Stwr Svpporf]| 7.08.737 *5 170 ~ FJOXIOX G rmam rglC
188] 7 | 3Awr suppert | 7.08.73C S | 7€0mm - JOXTOX teommn a9 le
187 %7 Stewr Supperd | 7.08-T35 7:5 760mmm—3oxTOXGron wngle
1eC| 2 S four case 7.08.7T34 | 7: 70 | 7500 ce o 30X 30men STripC
185 : Slosr cuse 1.08.T33]| 7:2,5] 6ccomnm —30x3 mam Sh-pe
78 % 2 S Faicase 7.08.7T32 1:2,5| ¢o000mene 30X3 o pivripe
731 “1 Firewin 9 708.737 7:S | 28%S—~-SoxS0xS me~ wngle
762] 4 Erromin 9 7.08-T30© 1:5 | 2¢75~—~-50x50%5nrw ansle
181 1 Ermonin & 7.68.729 1:5 | 273 %0 - 45X 45X 50w angle
80| 4 ) 1.08.T28 78 | 1767 mm . GOXGOX G mm anslC
179 1 Firomin © 1.08.T2Y% 7: 5 | 14 30mm- G0X40X LY mmang’e
178] 71 Firenin o 7.08.T2¢€ 1:5 | 1175 ma_GoXGOXGmn ang]e
1770 1 | Brming 708.T25S ¢ 4:1 | g17x 22 e Steel

417¢ 4 Firinin g 7.08.T25 J g1 FEX30man sheel

175] 1 Erein o 1.08.T25 c| 4:1 [50mm- 25X25 X4 masle
176 1 Frmin 9 7.08.725 & 2 | PP = 255255 boen any /e
773 1 Firenin 9 708.725 o 7:5 870 - GORGO X, mm ag e
172 1 Crown bleck 7.08.T2¢ 71 26 8x2408x728mem CaSt iron
15911 ¢ Fixims 7.08.7T23 737 ]| 255 camn- 46X40 x Goon ang e
170 7 Crewn block 7.08.T22 1:2,% | 358%x358 ¥ foSmm caes f Sron
7€ 9 4 Fiwn o fo8-7T21 1:2,5 | GoVrmu . GOXGOX G wngle
78| 7 Crewn bleck | 7.08.T20 7:2,%

7¢7 4 | Plaiforan Spport]| 1.08.T19 c 7:5 1300mm = 40X 40Xy pman gl
76Cl 1 | Plytform Sppert| 708 .T719al 7:5 7200 mon- HOX GOX & smmong [ ¢
765] 2 Ster b 7.08.718 7285 | 897min- GeXx4OX o mn gle
164} &4 | Fixing 7-08.717 | 7°1 | 335~ JoxIoxtp. waslt
73] 1 Strod 7.08. 776 | 7:5 | B20ma _35%35% G rm waslt
762 1 Strod 7.08.T76 c £:5 820mm - S35X3IEX Gy ma Tngle
761 4 Strvéd 7.08.77¢€ b 1:5 820mm- 35x35XGan angle
760} 1 | Str.d 7.08.T16a | 7:5 | 820me -35%35XGmn ainyl
759 8 | Side svppori bear 1.08.-T15 1:1 | #12x2790mn steel
58] 1 St 1.08.714d | 7:5 | 107Crn - 35x35 x frm wagl
157 1 Strot 7.08.T14 ¢ 1:5 | 7070rmne.35%35% 4 nan. ®n9 ’q
Se] 71 - Strod 708.T14h 7: 5 | 1070mm o 3I5535K Y tng le
155 4 Strot 7.08.T74 1:5 |1070nn~ =35%35 X4 pmem angle
156 Y Eixine '/.&T 73 7.9 500man-. S0X30XG rmam Sn gy ,g
153] 71 | Sttt 7.08.T12 g I 1:5 [ 1385 mm- Goxgoxtymmsher
152 4 Stroé 7.08.T12 ¢ 7:5 7385 a. GOXGOXG nyn S
57 7 ;_ﬂ'v'l' 7.68.T72 § 7:5 17385 men- Yo xXYyoOX '-'o-...JkL
50| 4 St 4 7.08.7 12w 7:5 | 1385 mmm— GER4O Xty Shee
1¢3] © Side supparst bur | 7.08.T41 1:1 VfZXJ“y:mu—- Steel

758§ 7 Strod 1.08.T70o 7:85 1176 7mme %OX 40 Xt mam w173 )¢
147 7 Strot 708.77%¢ 7:5 1707 mmn e GONGONX G tmnn, iy, - ey
146 4 Stro 1.08-T70 b 1.-5,_ 170 Vnnme - ‘v.,"ox‘vMQQ“T
1481 1 Struéd 1,08. T/O o 1:5 APV GOXYO Xl e @ns /e
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2 Breagk po—t | 1.08.7¢ 7| 1:1 IS % 1SA Some~ sfee/
276] 7 Break rope F1Snnxl5000mm rope
275 ] He Jle < pna 4.08. T 60 g9 S 20x 7385 o~ SsSfecel
214| 71 Bret hedle| 7.08.7598| 4:1 | 165 x35%5 mn slec |
273l 7 Brexk poerd T-08.TS8 | A4:1 | 390mma _ €ox60x6ra wr3l¢
212] 1 Bregk poc) | 108.T57| 4:1 | 390x48x 8,5 ~~ stee]
211 71 Break part | 7.08.75¢ 1:1 | 390x%8x8,5 mn 2lee]
270 2 Breqk peard | 7.08.T55 4:1 | £70x225 pnr~ Steel roy
209| 2 Brewk pPori 7.08.TS5 ¢ 1:1 ¥ 70x320 rmm sheel
208| 2 | Brewt part 7.08-T53| 71°1 | {70%x 35%x8,5 s Stee/
207 2 | Brewk pe-t | 7.08.752 7:1 | 193%x35%8,5mm sfee]
20¢] 1 Break bush 7.08.T571 1:1 | X25xX7 e brass
205 4 Breawk bLush | 7.08-TSo 7:7 | #30A7me~ bress

200] 1 | Brewk pacrt| 1.08.749| 1:7 | 5755070 mne_sheel
203] 4 | Brewk port | 7.08-T4B | 7:1 |57x50x70 pmmn steel
2021 7 Break _pei 7.08-747 1:1 | €80x50x7 nna Steel
201 1 B reak. bolf 7.08-74¢ 7:4 | #26x720 mm steel ﬂ
200l 2 | Break purt | 1.08.745 1:1 | #25%x35 mm Sfeel ﬂ
799 v 4 BPML l\v" 7.08-TGY ‘/.’" d5°“5°~u—- S*C'—/ _
%) 7 Bresk pert |708-T4¢3 7:1 |F 70X 7855 pnnn Sfeel
797 ¢ <y 7.08-742 11 | ¥24x800ma~ sfee!

79¢] & Ley Fixing 7.08.TG7c 7:1_| 700x700 %5 o sfec)
195) &4 Leg Fixing 7.08-7¢7 6 7:1 776X 70X70 rmn~ Skec | )
19¢| 4 | Leas Zining 7.08.747 q 7:2,5 | 300mem— 80 % 80 %8 o vy It
193] 76 |Side svpport Fining | 7.08.T41 7:1 $28x30%8 nan sfee )

Mo | Qan. | Description_ Drawing No| Scale | Materigl i
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17| 1 | Cere bex 4.08.c8024] 71:1 \Wrod
7¢ 1 Core box 7.08.€802«a] 7.1 Wood
75 3 8 ody 7.08.S5S0%7 7:7 Pipe
1Y é Flow ter 7.08.806 77| Bress
73 3 Beottor Flunge| 7.08.505 7:7 Brogs
72 3 | Pln st~ hather T 7.08. 504 7: 91 Brasg
11] 3 |Plnger boddyF/amsel 7.08.503 <:4 Brass
70 4 P/V'\SGO- AGJ3 7'08'302 ',."' BNS <
9 3 Top Llongc 708.507 I: 4 Brass
e 4 Bedy 7.08.2408 7: 4 Pipe
7 8 Floader 7.08.L0% 7: Bress
¢ 8 Flowter ~v? 7.08.20¢C 7:1 Bress
5 & 80}“}‘0- ;/us‘ 7.08.L05 4:9 ﬁlﬁl 5
& C | Plngerfemther flangd 7-08-L0& 4:4 B ress
31 & [Plonger by Flunsd 7.08.283 7.1 Brasec
2 8 Plonger Ljeig 7.08.L02 17:9]1  Brusgs
7 4 Tep ;/dai& 71.08.Lo1 q4 1 Breuss
No | Qan. | Descriptjon Drawing No| Scole Materigl
— Dot L - Llarge S/ze peo~ig
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8] 4 Washer 1.05.w2 F37xX3rmrm Sieel
27 7 Washer 7.05. wi G Eh Gy ammm Slee |
26] ¢ S 7.05.54 7-7 F22 X138 0 Shee
25| 2 SAmpd 7.05.53 7:7 B22x S man  Stee
2¢ 2 Jl\q.f} 74.05, 52 q4:7 - A T-3% 192 s Ste
23] 71 Shafd 4.05.S1 g7 Sy x 267 ~~ Ste
22) 2 Betfom rod 7.05.R1 7:7 | #20X 390 She
27| 2 S/de cover p/ute] 7.05. P2 7:7 | 780Xx172XxSr~ St
20 1 Top cover pluite]| 7.05.P7 1:2:5 | 440X {T2XS s S
19| & Aot 7. 05.N5 SAME

78 4 Avi 7.05. N4 oA 70

17 & No? 7.05. M3 B Mm78

16 2 Nod 7.05. N2 j _ BmT6 B )
15 4 A vt | fes. 47 | | #m20

14 1 Key 1.085. K2 4: 1 27 XBX Srn St
13 2 Key 7.08. l:. 1 3L 4 CExX 33 man Stee
12| 4 Beve) gems 1.05.62 1: 1 76l x 2.7 smrn Sie
11 1 Beve] gear 1.05. 61 4: 1 BIEC X227 rnn Ste
1ol & Belt 7.05.F2 FAITOX 28 o

9] 41 84 1.08.F1 | Fmax22 ae

8 4 Bemring cuse ]| 7.05.€¢3 1: 1 FSOX20mn Stee

7 2 Bearing Couse| 1e05.c2 | 1:1 BE5 x 113 54
\_é 1 Bemring casc r.06.C1 1:1 FeSX BOmnm st

S G| Buyll bearing | 105.84 7: 1 £§2203. 2RS .

41 2 | Bl bemrineg | 7.05.83 1: 1 C204- RS . Sk
|3 3 | Ral bewring| 7105.2621 71:17 oo 5-4S _ S

2 1 Ball demering| 7.05.81 1: 1 | oo 6-.RS .Sz

4 2 A rom 4.05. A1 4:7 | 2Yoxyox® muan Sfe
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Mogadiscio-Somalia

Report Yo. I0- ROTARY CRAYE

Production of the vater and fuel tanks have an important pl
FV 7, Different sizes of tanks are produced by F¥MW ranging [
20 m3 to 509 53. FI! is one of the bigest builder over the .
and it is the single manufacturer of vertical tanks. The ta
vhich less than IS0 m3
instructions were vrepared by FEDAL team previously. Fut th
dnction of the tanks over I50 =° had 2 lot of difficulties.

are rroduced by fcllowing the manufa

building of those tanks was very troublesomec znd expensive
rossible only if a2 suitable crane wes availazble. To build a
a scaffold was becing prepareé by 7177V and for ezch new tank .
taking tire to prerare a scaifold and additioral cost was h
take anrart th~ scaffold and to transnort it for diffcrent t
different locations was making the cost even higher,

Fedal tean hzs iried to find out a solution t2 build the ta
easily, rapidly and cheaper. For this purpos: a rotary cran
been designed. Ty using this portable craxne the building of
can be realized quickly ard cheazer., The use of the crane vw
vide an important advantage to ¥/ azaints to other builder

Structure of the rotary crane: It is «ade of mostly from an
iron., It ic connected to the central polc of the tank by a

tion pipe and could b~ turned 21l around the teunk curing co
tion. Fulleys are fi:ed on the top of thc crare, from these
platforms on which workers verk are carried tozeather with &
material. Therec are two rlatlorms. One of ther iz rlaced in
tank and other one isg plac~d outeide the tank. Zetween the

forue is the side vall of the tznk, Also hetveen the outsid
forn end tank surface the shest viich will Hz welded on the
vall is »rullcd upr from the Trousd eggcain -:ith two pulleys at
Fecause of the osition of nhznzing pulleye, the shict mater
lifted up it comes on +ract rozition vhire it 111 be welde
dors nct reguire further adjistrent by trchnicians, Flztfor
shert are 1lifted up b ropes, connected to driving drume, T
are onerated by two rersons. The rrare iz porteble, it move
wheels. The 014 car rime were used in decign of the whecls.
body include two wain rarts. Tase rart is rade by weldins t
irons, £t has a heicht of 6 rmeters. The crane can be used j




i
~eters. - nccond nort irnclude the ansle irons fixed en the

te. er 5 —cters, the -rzis caa be cxicnted 1

1
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DISCEAFR) !

¥ ¥ some rodificaticns have bcen made or a rrevi-
ously degirned Zischairow to use availeble rzterials in its rroduc
ciTi

iTicetions of discharrowr Lkas heen kent as oriinal,

enly cars rariz were changed to adart it to zatirisls availckhle

vally wadc of hollow siuare cections. This
¢ at the loral mzriet, The 1inrs wre uze
sections., “onnecticn »arts on the rain
dine or the shane of the ~ive. The thickne

\ ~arts were incriased hecause ratoriz
nad lower tensil: sirs:zth, bzecause of the lack
rizls at the local =maxizct. The %

the dlses were inercased fer the same rezsom,

“he 2cnrlete vroiuction of the discharrow rccuires better material
2nd sgome snecific machinrss and tools. I- allition to suitable oo
terials presscs ard square drifts are ncceszary to -roduce it at

F0. Tare stwly ard nrenaratiown ares nteccssary.
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Figure I. LUGGAGE RACK

Durirg the Tield work, 2 luggage rack frame was designed and produce
under the inspection of Fedal team due to a costumer requirement,
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Figure 2. TOADLYG PLATFORM

Appendix

During the field work, a loading platform was designed and prodnced

under the insnection of Fedal team Gue to a costumer requirements.
Platforn is designed for a tractor truck to carry goods.

VFaterial Zis

Order Iumter Iength/a/b ¥idth Scale Material

0.

I 2 4000 I:I 50z50x5 o= angle -
2 2 2000 I:I 50x50x5 o= angle -
3 2 3590 T0:70%5 or angle )
3 4 2495 60x90x6 = or TOXT0x5 om angle
5 2 490 I:T 50x50x5 = angle -
6 I 1000 70x70x5 == angle -
7 2 395 135 1:2.5 2mm sheet *“
8 2 1490 192 1I:I 2 mm sheet *4
9 & 2000 1000 2 mm sheet —i
10 ) 4600 1000 I:I 2 mm sheet -
I 5 1930 100 I:I 2 mm sheet o
12 15 430 I00 I:I 2 mm sheet -
13 6 2000 500 2 mm sheet -
14-1  I2 55 45 I1:I 3 mm sheet -
14-2 Iz 58 I:1 @ I/2 inczes pipe -
14-3 12 I:I @ 2Ix2 mm sheet

14-4 I2 28 I:I1 @ I/2 inches pipe

I4-5 i2 I:I @ 2Ix2 mm sheet

I14-6 12 85 I:I ¢ I5 mm round steel

I5-1 s 55 45 I:I 3 mm sheet

15-2 4 58 I:I @ I/2 inches pipe

15-3 4 I:I P 2Ix2 mm sheet
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Order MNumber Length/a/b Width Scale Material
Yo,

15-4 4 28 I:I @ I/2 inches pipe
I5-5 4 I:I @ 2Ix2 mm sheet
I5-6 4 85 I:I ¢ I5 mz round steel
I16-1 4 150 I:I @ 8 mm rund steel
16-2 4 20 I:I @ & mm round steel
16-3 4 I:I ¢ I2x3 mem sheet
16-4 4 165 30 I:TI 3 mm sheet

16-5 8 35 20 I:I 3 mm sheet

16-6 4 25 I:I @ 5 mm round steel
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Figure 3. COFICATL EEYIED SHZET

During the field work, it was find out that there were uictakes in
the coniczl bended work pieces. To upgrade the metal ork it was
shown to the counterparts how to find the develooment of corically
bended sheetc.

Symbols:
0

Yexrtex of cone

Coi=
and centre of

development. |

w
e

Zdze of cone.(rm) h

\J

Diarmeter of

base circle..(mm)

S
2
a

r : Paiius of base A

circle ......(mnm)
Teighat of

3

CONE +eeeees.(mm)
e : irsle of el
developrient
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TRAITTG COUNSS 7OTES AROUT TENIITAL TRA LG

Turing the {i<1d work, it was found cut that the technologizal
knowledze of the worlkers was very pcor. Even sorme of them can not

o™

rca2d eny written irnformztion or instroducticon. ™acy c&n rot measu-
rc a idistanes or -zleulate correctly, Tris cffected their -«<rfor-
mance and consczuerntlyy ther conld not rroince thi workpiecces in
required auzality,

To produce thc vorkriece irn ~2orreci dimcncions and ouglity I

=3
eprropriate woriivy tisme with nininum vasted materizls trziznine

the vorirrs on the suhie~ts of technical ojperetions ané Zra-ing
vas nheesgarr, ovever for continuity of workings staif it iz ne-

>

- -y = Yoy -~ e a - - ] 3 vt Wy - =T
crss2ry e lecn traivai neresonzl as lorns as pessible within the

and nrcessery thince wzs not ready on tinc, At the hesiin- of the
¢ It of it,

« Jirzt clazs -rith 2 Zaer 1a.
r

S
stend eilzss vith better 1ovs) of ude

vecl of kmovwledgre, s stz ling
and dacksrouzd. The rothed of the trainic course e teeheiaal Gra.
winz Iz to c--laizn 232 ehor the rules of tenhniceal drcwing 202

ors, to -ive =zn ahility of wrdarstaniin~ a2 —ork-

their aprlicatio - 3

piece frox 2 drawirs zrd te iraw it from original obj:et zn3 +c use
the technic2l drz-iir- oy ok to rroduce a rorknirze corrsotlc- and
acenratel: and 9T Live -ep-its to tranh the ctanTrrts. for ~ack
ziviant Travwing caner, wuler, campass, rudbher - -3 other recennEry
rcauirrerts cere curchased we Py, 4fter seviral irtrodu~tor: l¢s-
sons i cach elage svaep; tie a new workpicce tas etviicd v etu-
eris »rorarsd irawinf for it. T-Torration alout the onjr ot -iac

1 e T . -~ - 3 - - : .
crven aenore fte vz ezzh Iravine. The rtulicrts were v v - e sleee

Auring the iravjrg el the chiects and ~nupleted Sravince were
checized ard mictales wrre corrected onc by onc, Sftuderte zre sra-
ded for cach irawirg and at the end of cach class their graie
showed their perforramce which hecare 2 basis for ingentive zayment
to the techniciars,




TECHEICAL DRAVIELG IFOTES

Unit I. Technical Drawing
Drawving Equipments
Trawing Lines
Some Bsic D-awing Fules

Technical Mrawing: »
Technical drawving is used to e-plain a workpiece which will be rrodu-
ced. Technical drawing helps to make a simple inior—ation about work-
piece. It makes the comrunication between the certain stages of »ro-
duction team rapidly and safely. It is used to explain all machining
steps, material pronerties and dimension:c easily and accurately. Tech-
rical drawing is pepared by dereniing on soue rules. Over the world,
technical drawing is drawn -rith same rules. To understznd a techrical
drawing does not require to know any extra foreig: languages. Techni-
cal drawing is like a language which if you kncw the rules of it you
can communicate with a arother technical person. It is important to
learn the rules correctly and study on them decidedly for better cppli
cations.

Mrawving “quipments:
NDifferent i-struments are used for certain purposes in technical
drawving.The iiain instruments are tee-square, set squeres, rulers, com-
pass and nencil. Accuracy in arawing denends on usins a kard, sharpe-
ned pencil, 2i! or 3R, sharpened to a long roint. Onc nust lleep
“ic pencil sharpened. ‘'0ld your pemncil at 2 right angle to the :zaper
and twice pe=3 on the lines.
Tee-square is an irstrurert vhich is used to draw straight hori: 'ntzl
lines znd nelps to use of other rulers. It has two wooden or rlaziic
arns. Jne of them is long and has a straight edge for drawing. J<ther
one is chort and is fized to the end of the 1lonc arm at a right
angle. 7o use the tee-squére, put it on table as straight edge on
for=rd dirzetion. During drawing, press short arrm to leit side of
table and hold it <firaly to nrevent moving. 7o draw different hori-
zant2l lirez move it hy sliding up and down, take edge of table as
e guide,”rfortw.ately e zre rot asle to previds trainess with tee-

gauarcs.

————
S ———
S—————

=~ |
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Set square is an instrument which is used to draw vertical and angu-
lar straight lines. It has a triangular shape. Alwmost, two kinds of
set square are used in technical dnawing. One of them has angles of
90,60 and 30 degrees. Other one has angles of 90 and 45 degrees. Set
sguare is always used ::ith tee-square. ™o use ihe set square, put it
on table and place to straight edge of the tee-savare. Start with
pressure tee-sguare to edge of table then move hardé to hold both tee-
square and seil square firm. “'hen you drawn first line, move tee-square
down below to give a clear view of linre.

AR
[

Rulers are used for measuring and marking out. They have many kinds.
Alweys mari: the overall size first. ith practice unequal sizes can be
measured without moving the ruler.

“ompass is used to draw the circles. It is placed on ithe centre of

the circle and is set to the radius of the circle.

Draving Lines:

|

I~ Faint: It is used for constraction and projection lines. It is
fairt enough to be left in when the drawing is firished.

2- "eaiunt black: It is used for dimersion lines.

3- Feavy blacii: It is used for out lines. These must still be drawnm
with a sh:rp, hard pencil, to give a crisn, clear line.

Paint

Vediuz 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 vhich are used in technical drawing have standart dimen-
sions. 411 the exercises in this study will fit on A4 paper. 44 daper
is 297 mm in length and 2I0 mn in width.
For most swmall exercises t:e 75 mm name panel will be sufficient. If
extra information is availatle the nearel can ve added.

a3 2% 25
Date 12
26 \SULJQC{ Scolc A ‘
Ncmc 1
s

Stages in mariiing out a rectangle:

I- *lace ard fix your parer on table

2- Set tee-sguare on narer

3~ Draw i{aint line zrd reasure 100 mm on line

4- Set set-square or straight edge of tee-snuare
5~ Yove sei- sguare up to marks and draw faint vertical lires
6- Yeasure and mark 50 mm up left hand line

7- Fove up tee-scuare

8- Traw Taint horizantal line on mari:

9- Pe-sharpen your pencil

I0- Line in exactly renuired rectangle




Unit 2. Scale Drawving
Dividing a Line into Equal Parts

Angles

Scale Drawing:
I'ot many objects can be drasm full size on parer. Look around and
try to pick out things which will fit orn the na~-er. Z:ample a tabdle
is too big and a key is small to fii oz the :aper. Therefore when
we draw objects we use a scale to make its size is suitable to it
on maner. lxaknle a car would have to reduced. This is a drawing to
a sualler size. 7n the other hand where greater accuracy and detszil
is recuired, an object needs to ve drawn out to a larger size. ‘e use
taree kinds of scale:
I- ™ull size scale
2- ‘maller scales
3~ Targer scales
"'hen we use full size scale, the objects would have not to reduced or
to be drzvm out to 2 larger size. They can be fitted on raper as
saving marking out the full length beczuse their iimensions are suital
le to fit on naper as same. *ull size can be written on a drawirg
as I:I.
Jhen we want to draw a2 big object on paper we use a smaller sczie.
‘hen we use thne spmaller scalc we draw the lines shorter tnzan orisinal
with 2 nrovorticn tut we save the angles as same. Alse all direusions
are reduced with same scale in the drawing and the scale =ust be writ.
ten on the ijrawing to give information about reducing. Sealler s-zles
are 1:2, I:2.5, 1:5, 1:10, 1:25, 1I:50 and I:I00. In nractise I:2 ani
I1:5 are ti:.e moct frequently used scalec.

[{)

by oo

77 77T 7Y 7Ir 2?77 e 27y =c=s==-
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Some objucts are small to see all details clearly. . hen we draw this
objects in rull size we can not give information c¢’early and our
drawing will be un-defined. ‘hen we use the larger ccale, we draw the
linzs longer than original with a proportion tut we save the antlies
as same. Also all dimensions are larcered with saie scaie in tre
drawi.g ard sc:azle must be written or the drawing to give i-forzation
acvout largering. Zarger scales are 2:I, 5:1I, 10:I, 20:I, 55:1 and
ICO:I.

Dividing a line into ¥nual Tarts:
I- "raw faint lire, uoing your rulwr
2- Jsing seti-s-uare, lraw awvother line as nivotel with firct ore

-~

35— "isinz coupass, :arii parts recuire.. The lengtnh of line is rot er -
ceeled - numbter of rzouired »arts is iaried
ide feirc- rulcr 214 set-square, join last werii with e:.@ of lirs

[4)

t-srucre a+d draw parallel iines
irel line vili tien be ivideu into racuireda number of er~uzl

T\v\*\k/’/’/,,//ﬂ- 1<;E:E£§§fz::::=* + ' —

ingles:

If two linec are ~ivoticd as onc liue orens they form an angle. If ihe
rotation is continuec thé line will cover a full circle. The unit
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for neasuring an angle is a degree, which is I/360th. part of the
whole circle. It can be said, there are 360 degrees at a circle,
s.ame of the angles: If angle less then 90 degrees, it is called ATUTE.
Erample, 30, 6C, 45, 5, 89, I, 15 degrees etc. 90 d2grees is calied
RIGET arngle. 1If angle over S0 degrees and urder 130 degrees, it is
called OF7™icZ, =:amnle 9I, ICO, I79, IS0 de;r~es eitc. 1Y angle cver
IC0 degrees, it is called FEEFIESX, Ziample 1IL3, IST, 248, 3300 des
es

etc. The anzl av»e zlwayrs measured as clockwise.

360°
angle T
~N
L
ACUTE RIGH 0BTUSE EFLEX
c , . ove ¢
under 90 d over 90, r160

90 l under 180

Fow to tiscet a line:
T- "raw iai=t lire
2- cet com asc a=y onering ani rlace needle on ihe line
. Z- Traw two irériic ac &hove and unier line
4~ Tlace nc2lle crn anotvacer roirt on lire
5~ Traw rey o hariis as above and under line out ihey will cross
othier mari:c and ithere will pe two dots in the centre of crosses
6- "raw line to join dots. This line -i1) ziscet Ti.cil 1ine




Unit 3. ¥eagon
Octagon

Tertagon
Sketching

hrawing of Fexagon:
Tlace ruler on naper
Trawv fazint line
et compass to length of side

Tari: out lensth of side on line by using comrpass

Tlace sei-scuare oi 60 degrees to siraight edge of rmger
“rav faint lines from markc

Ty using; compass, murl out length of side on lines

Tlace sai-square az turned opposite direction

eaw fzint line:. from maris

I0- Ty using com-;ass, mark out length of side on lines

II- By using ruler draw faint line to join marks

I2- “in2liy line in. “onstruction should be faint enough to leave in.

Zrasi.g lines spoil drawing.

Dra -inFg of Octagon:
Place ruler 0 paper
Ora-r faint iine
'ari: out length of side on line, by using compass
Tlace set-scuare of 45 degrees to straight edge of rulrr
wraw fzint lines from marks
Py usi g compass, mark out length of side or lines
Nraw vertical faint lines from maris, by using set-souare and
ruler
Fy using compass, mark out length of side on lines
By using set-square of 45 degrees, draw fairt lines from marks
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I0- By using compass, mark out length of side on lines

II- By using ruler , draw faint line to join marks

I2- Pinally line in. Faint horiszantal and vertical lines help to
check accuracy of your marking out.

A

Traving of Pentagon:
I- Tiace rulrr on paper
2- Drar faint line
3- Set commass to length of side
4- ¥ark out length of side on line, by using compass
5- By using protractor, mark out angle of 72 degrees on both marks
6- By using a ruler, draw faint lines as on ansle of 72 degrees
from marss
7- Ty using compass, wmari out length of side on lines
8- ~ark ape: by striking length of side with compass
9- Mra - 1lines to join apex with marks on lines as on angle of 72 deg-
rees from first line
I0- #irally line in

. 7< ii;iiiiiii;;7
Trawring of Fexasgon in a fMircle:
I~ Trav horizantal faint lire on length oI sice
2- *ind centre of circle. Racdius is length of sile

3- Trawv in circle
4~ i'zari: around with radius

5~ Draw lines to join marks
6~ Finally line in




- JO =

£ 0O O

Sketching:

ER or H rencil is used for sietching. Eecause of the pivot of arm
anrd wrist it is difficult to draw a long straight line. ‘'hen you wart
to draw a straight line it is better to sketch in chort lengths using
the edge of the paper as a guide. A long continuous line tends to wan-
der. Skeich fainitly at first, then firmly, in short accurate stroies.
Layout about half a sheet with marks 25 mm apart at the top and boi-
ton of the skeich. Join the marks keeping as straight as rossible.
Cross lines can then be dravm the sare way.

The circle or part of a circle is eaiser to draw if split into quar-
ters. Sietch in lightly vefore lining in.

e 3 l;~
—! l" ! ‘.“ ll’—! ‘\‘
—-—.1_...‘._ -~ 1_4_ —_—. +_ —
. b
. . . \ M
i 1 ~ L
)

Flany onjects are symmetrical that is they are the same shape each
side of a centre line.

Stages in siietching a2 chisel:

I- Nbserve the length in relation to the width

2- Tari: out 2 vox with a centre line

3~ liark of: the other proportions. Lightly sketch in the curves
4~ Line in with short accurate strokes

_—TH

-

.-

‘
M L I N S
e’ - i
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Unit 4. Orthographic Projection
Drawing FBoard ‘Jork

Orthographic Projection:
In technical drawing to explain details and to understand the rroper-
ties..of workpieces orthogranhic projection is used. Orthograrnic pro-
jection shows all details of a workpiece. Orthograrhic projeclion
is drawn depending on some cimple rules.
Bxample; Take this very simple '
solid, stand a niece of paner
behind and look at it from the
front. Inegine the shane pro-
jected on the rarver. ‘e call
the nzper a nlane.

Stand another piece of paper
behind and 1lokk at it from the
other side. That view zhow

what the side of solid looks “Let
like.

+and arnother piece of paper
and loid: at it from the top.
That view show wrat the ton

of the the solid looks like.
All these views show what
each different side of the
s0lid looks 1lile. [::’
Sererate they do ot convey

much but together. r_
Tven when the solid ic taken | éiif;;7

away, the shape can ve vizua-

lised. "o carry these picces
of paper stuck out at right Ar-
angles would be very in con-

venient, so we flatten them
out like this.

Then to simplify even more, we remove the planes and only leave the
lines where they intersect.
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Drawing Ynard “'ork:
Use A4 paper. Start with the lines where the planes intersect. Draw
everything faintly and line in the outline of the object finally,
renember the plan must always be under the Ironit elevation and is
alvays ihe sam=2 width. Allow a spane between the intersectior line
and the front elevation. Allow 2 space and draw the end elevation.

u

Unit 5. Hidden Zdges
Yow To ™aw Circular Farts

Hidden Fidges:

Fidden lines are drcwm with dashes and s»aces about egual ir length,
The strength of hidden lines is medium black, between Taint lines
and outlines.
Sore rules:

. I- ctart and finish a2 hidden lire witii a dash
2- Then the line turn to crothner direction, ma..e corners of aiiden
linez
3- Some times we have erception to the rule. here a hidder. line
Joirs into a full line in the same di:-ection, fixish with a zrace ,
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How To Draw Zircular Parts:
Jhen we want to draw a circle we use a compass or a circle template.
2ut always we need a2 centre to draw a circle. In thechnical drawing
a centre is shown with centre lines cross in the middle point of a
circle. “entre lines are used to malke the centre of the circle POoSi-
tive. The streght of tiese lines is :»» 1w blaci:,

B
|

¥ow to draw link shape:
I- Alwvays mari tha rart of the circle first

7= Then join the lines to the circle
- Putting in the circle last usvally ccures a miscaich on the joinir

W

ctages in mariing a radius in a2 cornci:

I- et a commass to the radiuws and iarx Irom thz corner

2- lark out the cexntre, nlace the compass on the rarks and mark cut
a dot as crossing maris Ifrom corners

3- Lire in the ra‘ius, place the compass on tie centre and draw the
racius

4= Join the lines vo the circle

SRR O

rit 6. TMineneioning

nimension lines chow the cize &nd tha nlace of the raris at the Cra-~
wing. Thoce are Gravm continious and linited with arrowieads on Toth
ends. "he cirength of these lines is ::ediun ilacl,

trrovheads : They are placed on both ends of dimension lines and eall
arrovheads in a Grawing are same size.

The method of dimensioning: Yeep the dimension lines I0 mm apart

to give adequate gpace for the figures. Avoid haphazard dimenesioning
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50

T |

This &ind of diucnsioning ?

o
fives a bad condition. Di- 41% o
mensions are not suitable

20

to read eacily and drawing S0

is rot clear. > v

The overall dimensions is

20] 3
30

placed outside the smaller

dimensions. Mrawing must be 40 5c

clear. 0

Dimensions are nlaced above
the dimension lines.

Figures must be readable
1o

from the bottom or rizghut.

Dimensioning a narrow space: 10 room for arrow heads, place arrovheads

outside. 1o
3 2,2,2,2
Dimenzicning an angle: Dimensiori..g circles: Flace the direncion

line inside of circle

j’ediun circlez: o pla:e for Small circles: Flace the diren-
nur:der, wvrite it outcside, sion line outsiie of the circle

”
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Distance between centre lines are imrortant dimensions to show.

e 40 o
1 |

If the centre of the circle i~ off the rarer,

'P
o~
o
[+

t is not neces ary to dimension every view. It is understood that

1=

size given in one view is the same in which view it is projected

[

.

.im to produce bianced dimensioning.

20
p e
H

fo 40 1o
60




Follovwing zhove described instroductory classes I6 workrieces
ones by one drazwn or papers arnd blackboard.
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rounary/rkechanical .‘orkshop Appendix 4,
Yogadiscio-Somalia
TES LIST 0T TIE FRESE!'CE CUTTIRS FOR GZAR FMAVIURACTIURING

The cutters which are present at store in FF are marked on list with

® x", Zach cross shows one cutter.

I'odule|Jsing area Step [Store} ilodule|ising area Ster |[Store
Theeth nurbers | umber Theeth nunbers|Fumber
I 12 - 13 I = I.75 | 12 - 15 I %
I Ii - I6 2 b3 I.75 I4 - I6 2 ¥x
I 17 - 20 3 .4 1.75 I7 - 20 3 x
i I - 25 4 K8 I.75 2T - 25 4 XX
I 26 - 34 5 x I.75 26 -~ 34 5
I 35 - 54 6 I.75 35 -5 6
I 55 - I34 7 x I.75 55 - I34 1 x
I I35 - 8 X I.75 I35 - 8 x
1.25 I2 - 13 I 2 I2 - I3 I x
I.25 I+ - 16 2 x 2 I4 - 16 2 X
1.25 I7 - 20 3 2 I7 - 20 3
I1.25 21 - 25 4 X 2 2I - 25 4 x
I.25 25 - 34 5 2 26 - 34 5 x ]
I.25 35 - 54 6 2 35 - 54 6
I1.25 55 - I34 7 »X 2 55 - I54 7 :
I.25 I35 - 8 2 I35 - 2 pix
I.5 12 - I3 I 2.25 I2 - I3 I
I.5 I4 - I 2 x 2.25 I4 - 16 2 X
I.5 I7 - 20 3 2.25 I7 - 20 2
I.5 21 - 25 4 2.25 21 - 25 4 X
I.5 26 - 34 5 2.25 26 - 34 5
I.5 35 - 54 6 x 2.25 35 - 54 6
I.5 55 -~ 134 7 x 2.25 55 - I34 7 b
I.5 I35 - 8 x 2.25 I35 - 8




Kodule|Using area Step |[Storejrodule|Using area Step |Store
7eeth nunmbers|Yumber Z2eth numbdbers|Iumber
2.5 I2 - 13 I x | 3.5 I2 - 13 I
.5 I4 - 16 2 x f 3.5 I4 - 16 2 x
2.5 | 17 - 20 3 [ 3.5 | 17- 20 3
2.5 21 - 25 ¢ |x |3 2T - 25 x
2.5 26 - 34 5 3.5 25 - 32 5
2.5 35 - 54 6 | 3.5 35 - 54 5
2.5 55 - I34 7 x 3.5 55 - I34 T
2.5 I35 - & 3.5 I35 - g
2.75 I2 - 13 I 3.75 12 - I5 I
2,75 T4 - T6 2 x 3.75 T4 - 16 2 p
. 2.75 I - 20 3 3.75 I7 - 20 3
2.75 2T - 25 4 x 3.75 21 - 25 4 3
2.75 2¢ - 34 5 3.75 25 - 34 5
.75 35 - 54 6 3.75 35 - 54 A
2.75 55 ~ I34 7 X 3.75 55 = 134 7 =
2.75 I35 - 8 3.75 135 - 2
3 12 - I3 I 4 I2 - 13 I o
3 I4 - I¢€ 2 X 4 I4 - I6 2 x
3 17 - 20 3 4 I7 - 20 3
. 3 21 - 25 4 2 4 21 - 25 4
3 26 - 34 5 4 25 - 34 p)
2 25 - 54 5 35 - 54 ¢
3 55 - I3+ 7 X 55 - I34 7
3 75 - 6 I35 - =
T.73 ) - I3 I 4.25 T2 - 153 I
3.5 I - Ib6 2 2 4.25 I4 - 16 2 X
3.25 17 - 2C 5 4.25 I7 - 20 3
2.25 21 - 25 4 X 4,25 2T - 25 4 ®
3,25 26 - 34 5 4,25 26 ~ 34 5
3.25 35 - 54 6 4.25 35 - 54 6
325 55 - I34 7 b 4,25 55 ~ 134 7 x
3,25 135 - 8 4.25 I35 - 8




Nodule|'lsing area Step |Store ] Module|Using area Step |Store
~eeth numbers |Humber reeth numbers | umber
4.5 I2 - I3 I I2 - I3 I
4.5 I4 - I6 2 x I4 - 16 2
4.5 I7 - 20 3 I7 - 20 3
4.5 2T - 25 4 x 21 - 25 4 x
4.5 25 - 34 5 26 - 34 5
4.5 35 - 54 6 35 - 54 6 x
4.5 55 - I34 1 x 55 - I34 7
4.5 I35 - 8 I35 - 8
4.75 | 12 -13 I I2 - I3 I
4.75 is - I6 2 X I4 - 16 2
@ 4.75 | 17 - 20 3 I7 - 20 3
4.75 I - 25 4 x 21 - 25 4
4.75 25 - 34 5 26 - 34 5
4.75 35 - 54 6 35 - 54 6
4.75 55 - I3 7 X 55 - I34 7
4.75 i35 - 8 135 - 8
5 I2 - I3 I I2 - I3 1 x
5 11 - 16 2 I4 - 16 2 X
5 I7 - 20 3 I7 - 20 3
® 5 21 - 25 4 2T - 25 4 x
5 25 - 34 5 26 - 34 g
5 35 - 54 6 35 - 34 6
5 55 - 134 7 55 - I34 7 x
5 135 - 8 I35 - 8
5.725 I2 - I3 I I2 - I3 I
5.25 I4 - I6 2 14 - 16 2
5.25 I7 - 20 3 I7 - 20 3
5.25 21 - 25 4 21 - 25 4
525 26 -~ 34 5 26 ~ 34 5
5.25 35 - 54 6 35 - 54 6
5625 55 - I34 7 55 = I34 7
5.25 135 - 8 I35 - 8




Module |Using area Step |Store
T eeth numbers|Rumber

6.5 17 - 20

6.5 21 - 25

6.5 26 - 34 x
6.5 35 - 54

6.5 55 - I34

6.5 I35 -

6.75 I2 - 13
6.75 I4 - 16
‘ 6.75 I7 - 20
6.75 2I - 25
6.75 26 - 34
€.75 35 ~ 54
6.75 55 - I34

W]lNloajluwvw]lalw|lvlRIoOIN]jloojlwn]alVIN]IHOINITOIWMIARTW IO H

6.75 I35 -
7 12 - I3
1 14 - 16
7 I7 - 20 X
7 21 - 25

o 7 25 - 34 x
7 35 - 5% X
7 55 - I34
7 I35 -




Poundry/Mechanical “orkshop Appendix 5.
Mogadiscio-Somalia

TECHNOIOGICAL IMFORMATION ABOUT HELIX GEAR

H3LIX GEAR:

Symbol  ame Formula

e Felix angle Cos 9 : glsl- : {—g

d Angle between
centres d : 8 4 62

mn Yormal nodule |mn : ;—;‘- :ms I Cos @

. ms Circular module|rs : -33;’- : -'('-,"-2?—5 : ED-‘-’-

tn Yormal pitch tn : mn ¥ pi : ts ¥ Cos ©

ts circular pitch |ts : g%s—ﬁ : mn"C'dETZn :ms X pi

Do Diameter of N -
nitch circle Do : ms X 2 : mgo‘s" g : ;;l (Z)os 5

Db Piameter of

addendun circle|Db : Do +(2 X m) : mn 3(535-5 + 2)

Dt Niameter of
dedendum circle|dt : Po—(2.332 .. mn)
® - o +ootnl. . Do . Do X pi Do Cos @
[ aiber oi teeth|z ¢ = ° LT3 : —
H Felix pitch Y o:mo pilCotge sl omnimilz
. . <. L (W P . - P N S P4 ,Eaf; g . Si]l 9
b Gear width b:5 %n :I0.. m : bn : Cos &
bn Tooth lenzth bn 5%3_6
h ~ooth height h ¢ 2,166 2. mn
. . tn
hd Addendun hb : on : 5
ht Dedendum ht : I.166 Y mn : h—hd

W

g . Dol + Do2

Centre distance




)

0

il

$i
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Subject: Helix gear calculation for Macaroni Factory in Mogadiscio

© : 20 degrees
z : 80
It : 82.5 tm
b : I3 mm
Dt : To -{2.332 I mn)
ot SO ——p -
ot -(-.3—;——9—- - (2.)32 - mn)
m Dt - P —rs £2.8 —— : I
(fF53-2%7) (5ewm - 2:5%2)
“' ™ I

- Ld . [
. COS g . f-os 20 . I.Ob‘r mn

tn :tm i ¢ I X 3.I4I59 : 3. 14 mm

PR - S - S S 3.14159
* Cos © : Cos 20

3034‘ mm

ZI%-:;‘—%% : €5.I3 mm

Th : To - (2 7 mn) . 85.I3 - (2 X I) : 87.I53 =n

. mng;qné Tz . I 732512699 -._80 : 754.8 mn

: I3.83 om

ho: 2,766 Zmn ¢ 2,166 X I : 2,160 mm

hd s ¢ I mm

nt : 1,166 T mn ¢ I.I66 7 I : I.I66 m







Mogadiscio-Somalia

TECERNICAL IIFOPFATION AFQUT PO SR TRAISHLSSION

Expressions:
- X : Rotary movenent (kegcm)

1
It)

: Towver (¥w or IIP)

+
P

- 7 : ™urr (rpm)

B

Torce (kg)
Linear speed {m/s)
: Diameter (cm)

[ N |
RNCRN
fde

Symbol of the ratio of the circumference of a circle to its
diameter (ie 3.I4I59)

- w : “otary speed (I/s)

- r : Radius (cn)

l'athematical Symbols:

. Power
- Potary movement : ~rn
K : 97400 - -Tower as kw
.p -
M : 71620 —r -Fover as HP

- Power : Torce T ILinear speed

FeFlvw
ho]
rotary movenenrt
- ® : v
. Force Yaalius
P o L
r
. pi 7 Diareter ¥ Turr
. (34
- Linear spced : %)
: 00
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- Linear speed : Rotary speed I Radius

- Rotary speed : 2l XOTurn
. 3.14I59 T ¥
"\ . 30

Power “rancnission Calculations for Zandsaw lachine:

tachine ic operated by an eleciric motor. mhere is a pulley is con-
nected to the motor shait. The povement is transported to another
pulley by ovelt. The s .aft vhich carries the second pulley has a drive
wheel for blade.
Tlectric notor specifications:

P : 4 (Lw)

¥ : 2870 (rpm)
Transmission system specifications:

Diameter of pulleys and drive
vheels.
DI : II0 (cm)
D2 : 479 (cm)
™3 80 (cm)
" Tt is reguired the linear sveed of bandsaw blade is 20 metres per

minute."

Iresent situztion:
Tulley I.

I ¢ 97400 3%76 : 136 (kgem)

¥1 : 2870 (rrm)

Fetween -ulley I. and Pulley 2.

I X DI : I'2 X D2




T

w . ML X DI
A A

ne : 29191§6119»: 672 (rpm)

Drive “heel

_pil D3I W2
v 2 %0

y . 3:14159 §oo.8 = 672 . ,5.15 (m/s)

v : 28.I5 > 60 : 1689 (m/min.)

2 K
D5

15)

ta)

2.%5129 : 3.4 (kg)

v It is recuired:
v : 20 (m/min.)

Application:
ew electric motor specifications:
P2 (kw)
7 : 1400 (rpm)
41s0 it is fixed, a reductor between the electric motor
and pulley to reduce the turn. The ratio of the reducing is I:35
New turn: 7I: 40 (rpm)

¥ : 97400 yrpyy ¢ 139 (kgcm)

Tetween Pulley I. and Tulley 2.

172 igz§ullg : 9,36 (rpm)




Drive “heel

v . 3:14159 goo.a X936 . 5,59 (m/s)

v :0.39 ¥ 60 : 23.4 (w/min.)

hy

: 25439 ¢ 5.475 (i)

Linear speed v: 23.4 (m/min.) is approximately equal to required
lirear speed. It can be used for this NUrnose.,




' |

. - )
Drive gy { >_
Wheel @ - ‘{L

Bandsow Machine Power Transmission System




o - i oo g S T T weeds s 2§ W

Fogadiscio-Somalia

TECEFOLOZICAL INZTOPMATIOYE A3OUT CUTTER AIGLES, DIE CASTIYG SET,
DRAING OF CASTI!S PISCE, DRPA NG OF DRILLLIIG HACHIIE BOLT.

During the field wor¥, severzl times techneclogical informations

about different subjects were given to the countermarts, also

sone drzwings were made for production lirne. Tecchnological infor-

mation avout cutter angles, die casting set, drawving of casting

piece and drawing of drilling machire bolt were put in this report
3

to give sone e:anvples of this kind of services.

~

Techrolerical informaiion az>out cutter angles ... vate 2 - 6

Me casting “i¢ s% ,,, 772 7T - IS

raving of casting riece ... ze 16

\J
H
8
iju
3
]
Q
Ity

Arilling machire bolt ... page 17
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INTROMICTION

Under UTIDO project Fo. RP/SOM/84/002, Activity Code RP/0I/3I1.8
a contract for the provision of services relating to the Rehabi-
litation of Zguipment and Upgrading of the Efficiuncy of the
Foundry and Mechanical ‘orkshop in Fogadiscio in the Democratic
Republic of Somalia has been concluded between

URIDO

¥ United Kations Industrial
Devolopment Organization
Vienna, Austria

and

FEDAL

Consultancy and Research
for ¥Metallurgical Industries Ltd.
Istanbul, Turkey.

Within the scope of the contract, field works for the extended
three months in Sorialia were carried out by

}¥r. Aydain Can, Electrical Engineer,
Ir. IThsan AyanoZlu, General Foreman.

from !lay 16th to August 16 th 1987.

J*‘



The aim of the project is to provide the necessary exrertise and
day to day shogy level technical assistance to th. Somali counter-
rarts in order to put into operation the idle and under utilized
ecuipment and achieve self dependence inr the latter's exploitation
and mairtenance by relevant ungrading of the local skills. Assis-
teznce in desigr and manufacturing of new products was the specific
ain of this nission.

This report has Seen prepared in orier to state activities, accomp-
lishrents, bottlenecks, findings, recocmendations concerning the
this period of the field work.

The renort is renuested by I'I™ in the contract on paragraph
2.10.2a.

Thanks are expressed to ¥r. Mohamed A. Dz2hir, Sereral Kanager, FMi;
and Mr. i'ikat 3. inikoglu, FProject Fanager CTA, UIT0; all coun-
terparts and the management of the Toundry and !’echanical “orkshop
for their ¥ind support and cooperation for this mission.




I.00 ACTIVITIES OF IFSDAL TEAK

I.1.0 Installation and orerating of the furnaces

Irstallation of the furnaces has besn cocrleted.
uarnaces were onerated and handed over to FITC.

Jurnaces:

- Potery “"ast Iron Felting I'urrace

- Zlectric Furnace for lelting and Foldirgz Ailuzmi:_ -
Liloxs

- “rucihie Turnace for lelting “orper Face Allo::

-

- "uffle Turnace for Keating Torging Incots

I.I.I Fotary rurnace

EDAL team adjusted the level of tke zoxncre-.
tazse which vas made by FI] previouvsl:r but z-
not in level. 'heel franes were fasiened -
steel archorages. The body of the fur:.ace :=z-
rut in its rlace by using the holiers on xi:
tody, positioning was made nreciselr. Reov-::o
tor car and recuperator were placed zccorli::
the project. Tuel line and air line ere cc- -
leted and instrurents were installed z2nd &7 <~
ted. Tanel frame was set and cable zonnecii:::
were made. "himney for exhaucsting te gasse:
out of the recuncrator -=~s prenrzred znd ul:z -.
on {he ton cf the recuperator. Fotating aci. =
cf the body was checked and last adjustmer.::
were made. TFreheating operation wac comrle--:

¥
(1]

azcoriing to the instructions. ™o 2asting
zade with rotary furrace on I6th Jure IC:7. "ixat
time, I000 kg of metal vas mclted and caste:
with 20l1d furnace. Secondly I200 kg of coll :.zal
was charged and melted in hot furnace. Regui:=i
tenperature was reached in shorter tire thz: :-e-
cified time period, a detailed melting proc:.ire
vae prepared and several times discizsed wi<.
engineers in-charge., Rotary furnace was han::i
over to FM on I7th June 1987,
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I.1.2 Electric Furnace

Furnace body was fixed with anchorages on its
mounting base and the level of it was checked.
Electric panel was set znd cable conrnections
were made. Furnace was checked and preheating
operation was comnleted according to the ins-
iructions. Several aluminium casting were made
with furnace and furrace was harded over to
S177 on T4 th June I387.

I.I.35 Cru-ible Turrzce

Turnace body wes fixed ::ith anchorarses or its
mounting base and the level of it was checked.
“an was firxed and air hose installed between

the fan znd burner. “uel line was zompleted.
“ontrol ranel vas set and cable connections were
wade. Preheating operation was cormpleted accor-
é¢ing to the instructions. Several brass castings
were magte ard furnace vas handed over to 717

on I4 th June 1937.

J,.I.4 1"uffle Furnszce

Jurnace rody was fixed on its mounting base znd
level of the furnace was adjusteéd. ’an vas fixed
fuel line and air hose between the fan and the
burner were set. “ontrol panel a-d cable con-
nections were comnleted. Treheating oneration
vas ccmnleted accoriing to the instructions. The
furnace vas used to heat a csteel btlock of I2 kg
and it was handed over to 7/ on I5th June I987.

L2.0 Installation ard Opcrating of the Ixpenidabnle Therro-
couple Temnerature Measurement System

System consists of a wall mounted panel, an irmersion
thermocouple and compensation cable. ¥anel cabinet was
installed to a suitatle wall which obtains to measure-
ment of the temperature at both rotary and cupola fur-
naces. The parts of itmersion thermocouple were fixed
together and compensation cable was connected Letween
the panel and the immersion thermocouple. Electrical
connections were completed and adjiustment of the panel

—




1.3.0

1.4.0
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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, curola and crucible furnaces. Initially the
location of the thermocouple was too close to the
furnaces, output effected by heat, later by changing
the nosition of the panel to colder area problem
colved.

Nigilab Temrerature Feasurenent System

Turing the presence of FZTAL tean, digilab temperatur
measurement system rarts 3id not arrived completly

to F¥'!. Fain machine 1id not come until }IZDAL team
departured, only some spare cables and repairing
parts came. Xational project counterpart made all
necessary applicatiors to toth forwarding agent and
UDF office but a positiveresult could not be obtaine
pefore the departure of the tcam.

Fehabilitation of Zcuimment

Repair sequence of jemaged equipment has been made
according to imrortarce of use. ‘Irgenily needed mac-
hinery had been given priority.

1ist of Fevaired Zruipment

vame of Tauinment Tocation

Shaper (large) l'echanical ‘Jorkshop
Shaper (small) l'echanical “‘erkshop
Air Tompressor l’echanical ‘orkshop
Grinding =achine "echanical .orkshop
lain Tlectrical “ortrel ranel rFoundry

Radial taw Fatern Shop

Pump Renair Sectiion Fechanical ‘orkshop

i .4.1 Shaper (large)

Vachine was out of order. It was disassembled




t-
o™
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and checked. It has been found out that the
tapped hele was damaged at the poirnt which ope-
rating handle and eccentric rod was connected.
Fole was filled up by welding and drilled again
and the parts were connected togetner. 0il was
put irto the machirne, electrical connections
controliled.

Shaner (small)

Fachine was out of order beczuse of strokec ad-
justment part of reciprocating arc was broken,
zlso gear box needed adjustment zra some bolts
znd nuts were missing. Eroken parts were manu-
factured z2gain. Gear box was adjusted, necessar;
bolts and nuts were put into the rzchine. 0il
was put into the machine. Electrical checking
was made and broken main contactor was changed.

Air "onpressor

Fzin switch box was destroyed, so charged. "ab-
les veconnected. Yeuter wire was Troken, causing
electrical shocks durirg operation. Teuter wire

vas reconnected.

Srinding VFachine

roolant »rump mector was broken, so chanred and
the cable of pump and fan were cornectcd to the
main machine. The lamp was reconrected. Tercics
of electrical cottrol system reaijusted and
wires fired. Universal switch ves troien, it
vas teken off and changed.

lain 2lectrical Control Fanel

l'2in electrical control panel of foundry sectio:
vas exploded. It was repaired and connections
were made.
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1-406 Radial Saw

Fachire switch was not functioning. Fecessary
repairing vas made.

I.2.7 Tumy Ferair Section

Tlectrical conrections were nade Tor rump
testirgz unit. Fump motors, chanrers ané -as-
netic valves vere chanced., Feczuse of fault;

volt-eters, they vere disconrectel and chanced.

1.5.0 2xy-acectylere Jnit

O::y-2cetylene rarts were put together. The four c¢;-1i
ders which cawe from Turkey vere prepzred for opera-
tion. In plert treainirg carried out to show how to us
oxy-acetylene unit to -} .7 tochnicians and workers.

]

Jait was used for repairinsg overhead cranc cnd to cp

[3.]

~

o
)

the ta~ping hole of tha rotary ard cv-ola furraces
ring the casting.

Jverhead crarne rails were in a vad cornfition. “oncret:
which holds the rails w=s demesed at several points,
conrections Tars wore troken or Ifree to move. Teils

were net straizht. The level of reil vey wes not
correct. Tt a2z decided to take out tlhe rails znd
adjuet the conzrete the: to put J channcls unicr the
rails before the rails were vlzced, “cr this r-ason
rails hcve reen cut out, conecrete tazce w2s ~revered
and 7 vharnele wvere rlaced under rails in ~cuple of
meters. FTor 1ifting cha.nels a sipple lifting systier
was wrevareé, Pecause of TF/ did rot have a suitabdle
liftings system or crane, a platfiors vas made on th-
ccnerete for working on the crane, After furnaces and
temrerature reasuring svstems were ready MZDAL teanm
vas contiored to work on the repair of the crane,
Fowever, becauce of the limited time repairing rails
cous.d not finiched until the departure of I'ZDAL tear.
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I .7.0 Training Courses

Tounterparts were trained on oreration of furnaces,
their maintenance and use of oxy-acetylene system, also
by taking part ir the maintenance zctivities counter-
parts consequently trained on —zintenance.
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2.00 FIIDLNG _AND AVALYSES

As 2 result of investigations, below facts were discovered
and analiced.

2.1.0 Mrmared Squinnents

It was found out that there zre still a lot of machi-
nes which need to be repzired or zijusted. FF. wec-
wanical rmaintenance grour is ot able to renair every
}ind of damage, they have noi erousgh knowledge on
their subjects. e strongly recommend UNIDD to prc-
vide treining to maintenance ensireer who is one of
the best and technicians. Zsreciclly for rotary fur-

. nace exverierced persons are recuired for operating
and maintenance. UIID0 should rrovide orportunity
for furnace operators to work zbroad for sometime.

2,2.,0 Overhead 7rane

nverhead crane is in a bad condition and it is omne
of the rmost usefull equipnent at +he foundry. T¢
comnlete the repairing of overhead crane a team of
three cxnerts with experience on the subject and
donated -s/ith necessary ecuirmentis is required at

1east 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 possible. Accomplishments, bottlenecks
and recommendaticns conserning this -eriod of the field -rork are
stated below.

3.00 ATCO ELISITDIME

A- Installation of furnaces have been made, Turnaces rere
orcrated and handed over to 7¥ ..

- Immersion thermozourle temrerature lieasurerent srsten

has heen installed, operated and harded over to

- Nverhezd crane repairirg has been started.
- ‘enessary traizing about furnaces has been Ziven 1o
s
- Ouy-acetylene urit has been rut into usinz in rrodue-
tion line,

4,00 ¥OTTLl NS

- -

4~ Tarzirs on overhead crane need to be comnletedl.
T- Some machines meedl rerairing.

r- machrolosical irowleige of counterarte are Ver
2

on rexniical z2inten

8,00 PS7QIL 3ITATINTS

A- l'aintenance persons should be trained on mainterarnce
csuhjects.

B~ Zxperied persons should be employed for wechanical
raintenance and for operating furnaces and machines.




LIST O3 APPENDIY®

I- Instructions for installation of furnaces
2— Incstructions for using the fturnaces

35—~ Figures

Figure ic.I: “oncrete base for crucible, muffle
elrctric furnaces.

irure 70.2: “oncrete base for rotiary furnacc.
Sirure 7o0.3: Puel line diagramme for furraces.
A— Power reouirerents for furnaces
5- Installation and operating instructions for exnendatie
thermozounle temnerature measurement systiem.

€- Ldditional instructions for the rotary furnace.

and




Foundry/Fechanical ‘forkshop Avpendix I.

}o-adiscio-Somalia

INSTRUCTIONS FOR INSTALLATION

Crucible Furnace for Melting Copper Base Alloys

Muffle Furnace

. Electric Furnace for Melting and Holding
Aluminium Alloys

Rotary Cast Iron Melting Furnace




CRUCIBLE FURNACE FOR MCLTING COPPER BASE ALLOYS

f-

g-

Fix the furrace on its mounting base by means of steel
anchorages; be sure it is level.

Fix the fan to the ground as shown in the Installation
Chart.

Install the air hose between the fan and the burner.

Erect the fuel circuit according to the diagrem and
connect it to the elastic fuel hose.

Fasten the control panel on a convenient column or
on a wall; install the cable connection between the
fuel pump and the fan according to the Circuit Diagram.

Make the cable connection of the control panel.

./..




MUF FLE FURNACE

Fix the furnace on its mounting base by means of steel
archorages; be sure it is level.

Fix the fan to the ground as shoun in the Installation
Chart.

Install the air hose between the fan and the burner.

Erect the fuel circuit according to the diagraﬁ and
connect it to the elastic fuel hose.

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.

/oo




ELECTRIC FURNACE FOR #ELTING AN w DING ALUMINIUM ALLOYS

a- +ix the furnace on its mounting base by means of steel
anchorages; be sure it is level.

b- Connect the electric panel to its stand on the body of the
furnace in such a manner that the panel faces the furnace.

C- Make the cable connections between the panel resistance
fasteners and the panel thermocouple in conformity with
the Electric Wiring Ciagram. '

(For thermocouple connection use the specisl cable you
will find in the set)

a
[}

Connect the transmission line of the panel.




ROTARY CAST IRON MELTING FURNACE

C-

Fasten, by steel enchorages, the wheel frames
of the rotating furnace to the concrete base in fuli
concordance with the dimensions shown in toe project.

It is important that the frames afe parallel to éach
other end that they are placed on the same exis and
further on the same level.

Fasten the recuperator elbow rays to its base as to be
on the same axis with the wheel firames snd according
to the spacing dimensions set forth in the project.

Place the rotery furnace in its plece by using the
holders on the body; control the positioning .
precision on the recuperstor snd the burner side.

Plece the recuperator car on the ray and draw the car
towards the furnace by leaving enough working space
in between.

Pull the recuperator frame in its place in a manner to
centre the vertical exis of the recuperator elbow and
fix its legs on the base by means of roll bolts.

Place the recuperator on the frame by paying attention
to the channel inlets and outlets and fasten it to the
frame by the screws which are specislly made for this

purpose.

Install the sir channels by propping them up temporerily;
control positioning precision end accordingly fasten the
fen end the supporting pole on the base. :

Erect the fuel circuit of the fan according to its diagram.

Set the panel frame on 8 convenient place so that the
discharge chute of the furnace can be easily seen and the
normal course of the work is not hindered. Then install
the cable connection in order to provide the energy inlet
to the panel and to provide the circuit flow between the
the panel and the engines, sccording to the electric
Circulit Diegram .

Erect 8 fume box and a chimney for exhsusting the gasseg
out of the recuperator.




Foundry/Kechanical -forkshop Appendix 2.
‘ogadiscio-Somalia : ' .

INSTRUCTIDNS FOR USE

. Crucible Furiace for Melting
Copper Base Alloys

« Muffle Furnace

- Electric Furnace for Melting and Hnlding
Aluminiiem B)1c.s

- Rotery Cast Iron Melting Furnace




CRUCIBLE FURNACE FOR MELTING COPPER BASE ALLOYS

- The Crucible Melting Furnace has a capacity for melting
100 kg. of copper alloys in a period cf spproximately 2

hours at cold charging.
- The Furnace is equipped with a fan (2 HP), a burner PLB-2

with @ maximum fuel capacity of 19 kg/h and a mechanically
propelled tipping unit.

SWITCHIG-ON

- Start up the fan end the fuel pump by pressing tne buttons
(Figs 1 and 2 ) on the control panel, respectively..

- Light the burner and adjust the fuel end sir until the required
fleme is obtained.

SWITCHING-OFF

- The furnace is switched off by pressing the buttons of the
fuel pump end the fan, respectively. .

-The fuel inlet valve on the burner is turned off fully.

PRERERTING

At the prehsgting operation the furnace is heated upto approx-
ma&ely 300°C end thereafter the tommerature is increased by 0

106°C st intervals of 6 hours until 800°C is reached. At 800°C
the furnace is turned off and allowed for cooling. The normal

operation is commenced after it gets completely cool.

CHARGING

The Crucible helting Furnace is opened by tilting the top cover
backwards end charging is effected in conformity with the casting
technigque of each typc of metal alloys to be melted.

D1SCHARGING

Dumping 1s mechenicelly propelled. When the wheel is turned
counterclockwise, the furnccg wiil turn szuund its exis ond

./..




tilt towards the Discharge Chute. The level of tilting is
adjusted according to the smount of the metal to be charged.

HAINTENANCE

- Clean the Burner after each Switching on/Switching of f
process.

- Test the Fan Bearings once in every six month periog.




MUFFLE FURNACE

- Dimensions : 30 X 40 X 60

- Operates by ligquid fuel

- Has 8 capacity to muffle 12 kg. of steel
upto 1000°C in 20 minutes, at cold charging.

- Is equipped with a Thermocouple Gauge which
indicates the internal temperature.

SWITCHING-0ON

- In order to start operating the Muffle Furnace 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 pump.

- The air and fuel inlet valves on the burner sre turned on
and the burner is lighted.

- The burner is regulated to give the desired flame.

SWITCHING-OFF

- The fuel valve is closed.

= The fuel pump end the fan are turnerd-off £y pressing the
respective buticns on the control paiel.

PREHEATING

At the preheating operation the furnace is heated Bptn 300%
and thereafter the temperature.is incressed by 100°C at
intervals of 6 hours until B0O'C is reached. At 800 C the
furnace is turned off and allowed for cooling. The normal
operation may be commenced after this process is completed.

MAINTENANCE

= Clean the burner after each Switching on/Switching off
process.

- Test the fan bearings once in every six months period. °
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CHARGING, DISCHARGING

Entry to the Muffle Zone is provided by openning the
articulated cover in front of the furnace. The metal
pieces to be muffled are placed carefully in this zone. The
cover is closed .

The same process applies in Discharging.




ELECTRIC FURNACE FOR MELTING AND HOLDIMG ALUMINIUM ALLOYS

- The capacity of the furnace is 50 kg.

- The furnace is equipped with an electronic thermostat of
DP 96 RP type. Power: 3 é 5 = 15 i/380V ; SO Hz.
HMax. Heat Available : 800°C.

Resistanve UWire : KANTHAL A-1 B 2,5 mn.
Crucible : Silica Tyee NG. 120
SWITCHING-ON

- Fill the crucible with the charge.
- Turn on the switch which is placed on the panel (Fig.1 )

- Adjust the electronic the;zgﬁtat on the panel to the
proper temperature (max. C). Refer to the Thermostat
Catalogue for this process.

- At the properly adjusted temperature the metal contalned
in the crucibie gill melt and be maintained st the desired
temperature. - 5

SWITCHING-OFF

= Turn off the Switch (Fig.1 ) on the Control Panel in order
to stop the operation of the furnace.

MAINTENANCE

There is no component part instslled on the furnace which
requires special maintenance.

PREHEATING

The initisl sterting tempersture will be sgjusted to 300°%C
and thereafter it uisl be increassed by 100 C st intervels
of 6 hours until 800°C is resched. At 800°C the furnace will
be allowed for rest until it gets completely cool.

CHARGING

- The cover on the Furnace is tilted backwards sp that the
Crucible will get sveileble for use.
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- The metal to be melted is poured into tbe crucible in
eccordonce with its respective casting technique.

DISCHARGING

Holten metal within the crucible is emptied with metal
buckets or crucibles.




ROTARY CAST IRON MELTING FURNACE

The Rotary Cast Iron Mel:ing Furnace has a capacity to melt
1000 kgs. of iron in a period of approximately 3 hours at
cold charging. .

The furnace 83 equipped with a recuperator which heats the
air upto 500 C, a fan with 7,5 ¥P, and a burner witn a
capacity of 184 kg./h.

The body rotating mechanism consists of a Reduction Gear of
1,5 HP; 30 d/d and a Chain Sprocket. The body
rotates 1 per minute. It operates upto (max) 3.F
viscosity ciesel fuel or fuel oil. ’

\

SwiTCHING-ON

- Start operating the fan by pressing the button (Fig. 1 )
on the control panel.

- Adjust the burner to medium s:itings.
- Turn on the fuel pump. (Fig. 2)
- Light the burner.
- By proper damper adjustment, an orange flame is cbtained
(1t is slso necessary that fuel intake adjustment be made
sccording to the desired operstion cepacity of the furnace).
- The desired rotating adjustment of the furnace is provided

by pressing the respective buttons (Figs. 3,7,4) on the
Control Panel.

SWITCHING-OFF

The furnace is switched off by pressing the stop buttons of
the fuel pump and the fen encd of the reducer if the engine
is in operation, rcspectively (Figs. 7, 5, 6 ).

PREHEAT ING

As it is known, the sudden exposure of fire hricks to high
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temperatures is disapprovec. For this reason dur%gg
preheating the temperature is increased upto 300°C and
thereafter it is increased by 100 °C at intervals of &
hours until 800°C is reached. At 835°C the furnace is
turned off and sllowed for rest until it gets completely
cool. The furnace may be put into nomial cperation only
after this process is connleted,

MAINTENANCE

- Clean the burner following each switching on/switching
of f precess.

- Test the lubricants of rollers, gear pump and bearings
once in every six months period.

- Change the oil of the Reduction Gear at the close of the
first six months period initially, and thereafter once
in 8 year.

CHARGING

Recuperator Elbow is pulled sway from the furnace. The
cover on the recuperator side is opened and the metal to be
melted 1s charged into the furnace.

DISCHARGING

Discharge Chute located on the body of the furnace is drawn
8 little bit obove the horizontal position and the plug at
its end is opened. Then by the use of the proper directio-
ning button (Fig. ) the chute is drawn downwards anc
the molten metal is poured into the crucible.
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1000 kg ROTARY FU™IACE FOUNDATION PLAN
Measurements cre in em :

Reinforcing bars are 12mm in diameter.

Dosage for Im3 concrete

Q7 m? ogregcie - 05 m? sand » 350 kg cement (7 bt)

Switch board il be
installed at this point
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LIGHT DIESEL OIL FUEL LINE DIAGRAMME FOR FURNACES
VALVE POSITIONS

1 Fully closed ~t of operation tuly open n cperation
2 Acjust flowrate of fuel depending on pressure gage

3 Alweys full open, Closed during maintenance

r

= \

(,
\\

Fuel tank
(min  1000L)

Manometer

Filter

-Pipes i

-vmwﬁ 1 N2" Schieber type

-Fomp :6Atm 2001/h Gear type
=Filter N Bucket type

-Manometer : 0-10 Atm

Burner




Pound_rxmechanical Yorkshop

Mojgraiiscio-Somalia

{ Aluminium)

POWER REQUIREMENTS
EQUIPMENT POWER CABLE SECTION
. (KwW- 380V) MINIMUM (mm)
Rolary Cast Iran 22 4x25
" Melting Furnace 7.5 4 x4
Crucible Furnace
(Copper) 3 4 X 2.5
Muifle Furnace 2.2 4 x 2.5
Eleclric Furnace 18 Lx 6




Foundry/Mechanical .Jorkshop
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EXPENDABLE THERROCOUPLE
TEMPERATURE REASURERENT SYSTERM
INSTALLATION AND OPERATING INSTRUCTIONS

The temperature measurement system consists of a wall msounted panel
to indicate temperature of molten metal and show status of seasure-
ment; a dipping rod unto which the expendable thermocouples are
inserted snd compensstion cable to connect the rod with the measure-
msent panel. )

The equipment operates on s mains supply of 220 Volts, 50 Hz. The
terminals at the bottom of the cabinet are marked with appropriste

labels to indicste where the mains supply will be
system is isolated, pnlasrity is of no importance.
is supplied to be utilized into whichewrpremarked
for entering the power supply cable. A casble with

connected. As the
A cable gland

holes §is suitable
plug is also inc-

luded in case s receptacle is svailable nearby.

Installation of the panel cabinet onto a wall or a sulisble columsn

is possible with the four holes at the rear which needs to be market
first and then screwed vertical in place with whichever means regu-
larly practiced at site.

The dipping rod is delivered in two pieces for trans ort. It is to
be made into a straight one piece with the connecting unions. The
rod iIs equipped with 8 handle on on:2 end,s rubtber receptacle on the
. other for connection of the expendable tLhermocc.ple. The receptacle
is of replacesble type and has to be replaced with a new one in case
of excessive wesr or molten metal attact.

The compensating cable is for connection of the dipping rod with
the instrument panel. Like the mains supply, its connection point
is marked ‘on the lerminals inside the pasnel. Please note the pola-
rity. At the resr of the rubber receptacle it is the terminsl which
is thicker which sould be recognized as the positive (+) terminal.
Thi= positive is connected with the red lead of the compenssting
csble and hence with the terminasl market (+) in the cabinet. The
other lead which is white in colour is the negative polsrity of

the emf generated by the thermocouple. To be certain of the correct
polsrity snother check will be to find continuity with the positive
lesd with the innsr copper ring in the receptscle and the negative
lesd with the outer copper, ting in the receptacle.

it is advisable to turn on the instrument minimum 10 minutes prior
to taking » measurement.

With the power on (on-off button on the right hand bottom of the
instrument door), insert s thermocouple to the dipping rod. The
green status lamp will be on to indicate that s thermocouple has
been inserted and that this thermocouple is in good order. i.e.

not open circuited. When the tip of the thermocoupls is noy dipped
into s molten metsl the figures (originslly in the order of 200 °C)
will start to inaresse, the yellow lamp will come on to indicete

ofpushesd Husdosy Movze pl—?
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that the mseasurement is in progress, at the end of which will the
horn blow, the red lamp will come on and the last figure of display
wil}l be locked. The horn will go off after an instant. The rod

must be taken out off the molten metal st the first hesr of the
horn sound. The figure now continuously displayed 1s the tempera-
ture of the molten metsl at the time of measurement and vill remain
for your reference until a new thermocouple is inserted .. - -

hold release button on the left bottom of the panel cover is ...s-
sed. The system is now ready for a second tespersture messurement.
Please note that insertion of a new thermocouple will cause both
red and green lamps to come on and system ready (green only) will
be on only after the release button is pressed.

249 00




FMW: Mogadiscio-Somalia Appendix 6.
ADDITIONAL INSTRUCTIONS FOR THE ROTARY FURNACE

16-Aug-87

1- Record on a log book every action performed throught the cesting.
2- Check system completely.
3- Prepare necessary tools (glasses, gloves, oxygen pipe, hsemmer etc).
4- Close tsping hole.
5>- Charge meterisl.
6~ Open diesel vanes on supplying line.
7- Prepare fire torch.
8- Switch on fen.
9- Open diesel and eir vanes on regulator and light the burner.
10- Adjust flame (diesel vene end air vene) so thet flame is in the rotary and not
touching the recuparator.
.- Check sir tempersture every 15 minutes anc record.
12- When spproximately half of the metal is molten (approx. 200°C air tempersture) start
turning furnace spprox. 30° angle to continuosly one side.
13- Turn rotary when temperature is rasised to approx. 250°C (whenever metal is completely
molten).
14~ Re-adjust flame whenever rising of temperature stops (open diesel vane more).
15- Stop turning when temperature of eir rises to approximately '400°C, check temperature
of molten metel (1400°C-1a50°C).
16- Open taping hole end keep it open throught the casting.
17- Pour molten material and swing furnace to both sides upto certain degrees while metal
is not poured out from rotery furnace.
18- Empty all materiasl end slug at the end of casting.
- Close 8ll vanes, switch off fan.
Q— Cleen furnace.
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