
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

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

 

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

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


Distr. 
RESTRICTED 

IO/R.87 
8 February 1989 

URI'l'ED RATIONS 
INDUSTRIAL DEVELOPMENT ORGARI ZA,'IONS ORIGINAL: ENGLIS!: 

CENTRE FOR AGRICULTURAL llP.CHAHlZATION AND RURAL TECBHOLOGY 
(CAMARTEC): AGRICULTURAL IMPLEMENTS PRODUCTION PLANT -

UPGRADING AND S'l'REHG'l'BENING 

TF/RAF/87/902 

TANZANIA 

Technical report: Developaent of rural technologies at CAMARTEC• 

Prepared for the Govern•ent of Tanzania 
by the United Nations Industrial Develop11ent Or~anization 

Based on the work of Mr. H. Pearson, 
consultant in vork1hop technology - CTA 

Backstopping Officer: J. Filrkus, Engineering Industries Branch 

• Thi• docu•ent ha• not been edited 

V.89 S1232 



( i) 

Page No. 

Sunnary 

1. Purpose of Project/background Information 1 

2. Location/Introduction 2 

3. CAHARTEC Organizational Structure 2 

4. Accoanodation and Transport 3 

5. Field Trips to MOSHI and KIDC 3 

6. Planned Field Trip to the Junior Expert and 
Counterpart (18.11.88) 5 

7. Project Counterparts 6 

8. Farm Implements Development 6 

9. Workshops 8 

10. Findinzs 9 

11. ConclJsions 10 

12. Recommendations 11 

ANNEXES 

I 

Ill 

IV 

v 

VI 

VII 

Workshop Layouts 

Travel Schedule/Field Trip Outline 

Price List/Cost Calculations for 
Ox Carts and other Implements 

Equipment List (UNIDO Purchase) 

Raw Materials List (UNIDO Purchase) 

CAHARTEC Project Work Programme 

Junior Expert Work Programme 

12 - 17 

18 - 19 

20 - 21 

22 - 23 

24 

25 - 26 

27 



(ii) 

SUMMARY 

This report summarizes the work carried out by the consultant in October/ 

November !988 in connect:on with the counterpart CAHARTEC engaged in the 

development of rural technologies. 

The project will assist in the up-grading of equipment and services v.ithin 

the CAMARTEC workshop complex, to train and up-grade the resident 

technicians and rural artisans. Thro~gh the CTA and the resident junior 

expert Lhe project will also assist in the modification to present designs 

of farm implements being produced and introduce new designs for testing 

and production in CAMARTEC and the rural areas. 

The report includes workplans for the project and the junior expert, as 

well as recommendations for equipment purchase and modifications to the 

CAMARTEC workshop layouts. 

Recommendations are made for the successful implementation of the project 

between CTA missions. 
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1. PURPOSE OF PROJECT/IACltCROUND INFORllATION 

PURPOSE OF PROJECT: 

To assist the Government of Tanzania and specifically the Centre for Agricultural 

Mechanization and Rural Technology for the production of agricultural tools and 

implements in strengthening their technological capability through institutional 

and manpower development with a view to achieve accelerated self-reliance. 

~Ar.~GROUND INFORMATION: 

CAMAKTEC: 

The Centre for Agricultural Mechanization ar.d Rural Technology (CAHARTEC) was 

established by an act of parliament in November 1981. The aim of the Centre is 

to improve the quality of rural life through development, adaptation and 

implementati~n of appropriate technologies in the fields of agricultural 

mechanization, water supply, building construction and sanitation, rural 

tra-sport and energy. 

CAMARTEC officially started its operation in July 1982, is a merger of two 

separate institutions, one formally known as Tanzania Agricultural Machinery 

Testing Unit (TAHTU) and Arusha Appropriate Technology Project (AATP). TAHT'J 

used to test agricultural machinery for suitability to Tanzania conditions. 

TAHTU activities date back to 1955. AATPU was started in 1957 as a project under 

Small Industries Development Organization (SIDO). The function of the project was 

to do research and d~velopment in building materials, rural transportation, energy 

and water supply. Both institutions a~art from their station activities, had 

extension and production responsibilities to ensure that the developed technology 

reached the people in the field. 

2. LOCATIOll/INTIODUCTION 

LOCATION: 

The Centre is located in Arusha region, Northern-Tanzania. The Centre is 16 km 

from Arusha municipality on the old Hoshi Arusha road and railway. The location 

of the Centre offers a good working environment with cool temperatures and 

average rainfall. Located on 80 hectares of level land, there is enough room 

for a residential area, offices, workshops, testing ground and recreation. 

Organizational Structure: 

The Centre is a parastatal organization under the Ministry of Industry. The 

running of the Centre is directed by the Board of Directors unde1 a Chairman 

appointed by the President of the United Republic of Tanzania. The day-to-day 

management of the Centre is directed by the Director-General also appointed by 

the President. 
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There are three directorates under the Direr:or-Ceneral (see attached 

"Institutional Layout"). 

INTRODUCTION: 

The author departed UNIDO/Vienna 1st Novem&er after briefing, arriving in 

Dar-es-Salaaa, Tanzania, at 10:00 a.m. on 2nd November. Planned schedule 

was to proceed to the duty station at Arusha on Wednesday 3rd November. 

This was not possible due to the late completion of administrative procedures 

required in Dar-es-Salaam (DSM) and the cancellation of an alternative later 

flight. UNDP managed to book a seat on the afternoon flight for 4th November 

which arrived on time in Arusha. 

Whilst in DSM the author met with the outgoing UNIDO SIDFA, Hr. Kikuchi, and 

Hr. Rasmussen, UNIDO/UNDP Programme Officer who went over various aspects of 

the project with him. The three main priorities for the present mission being: 

identification of workshop equipment for purchase, re-organization of CAHERTEC 

workshop ar.d junior expert work programme. 

3. CAMARTEC ORCAlllZATIONAL STRUCTURE 

I 

BOARD OF DIRECTORS I 
(not resident) 

GENERAL MANAGER I AUDITING/PLANNING AND 
Hr. Ngaiza PROGRAMMING 
resident 

' 
Hr. Kiriama, HEAD of the DEPARTMENT FOR 
AGRICULTURAL TECHNOLOGY - ENERGY HOUSING 
WATER SUPPL't AND SANITAJION 

-I 

Hr. Kaaya, HEAD of the DEPARTMENT FOR 
LABORATORY AND FIELD TESTING PRODUCTION 
AND MARKETING (also the activities of the 
wood workshop) 

-
I 

Hr. Senyagwa, HEAD of the DEPARTHF.NT FOR l 
EXTENSION - TRAINING - DOCUMENTATION 

~.-

Hr. Makylea (ACTING) HEAD, PERSOimEL AND 
ADMINISTRATION - SUPPLY AND STORES, ESTATE 
AND HEALTH SERVICE (CAHARTEC Institution) 
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The above Heads of Departments are responsible to the General Hanager and weekly 

meetings are held to discuss the CAMARTEC programme. The 3 technical Departments 

represent 3 workshops, in which the activities indicated are carried out. The 

Heads of Department not only hav~ to administrate their Departments, but also 

to involve in practical matters relating to development, testing and production. 

Plans of the workshops - equipment and layouts, both present and futur~ can be 

seen under APPENDIX I. 

4. MXDB>l>ATIOll and TRANSPORT 

The Chief Technical Adviser (CTA) was met on arrival at Kilimanjaro international 

airport by the UNIDO junicr expert and his Tanzanian counterpart,_ Mr. Kaaya who 

is the Head of the testing and production unit of CAMARTEC. The junior expert, 

Hr. Takashi Inoue explained that acco111110dation in Arusha was a problem at this 

time due to a preferential trading ar~as (PTA) meeting being held in the town 

and that only four days accommodation was available. Added to this was an acute 

transport shortage. The author would have had to coanute the 16 km to and from 

CAMARTEC each day. However, due to the hospitality of Hr. Inoue in allowing the 

CTA to stay with him at his house provided by CAMARTEC both problems were 

solved, Hr. lnoue's house being within walkin~ distance of the project working 

area. CAMARTEC's transport situation is as follows: 

Two land-rover station wagons and one land-rover mobile workshop which is not 

fitted out, the vehicle being used to carry staff. The two station wagons are 

5 years old. One Nissan double cab pickup and one Toyota pickup both are 4 years 

old. Two 7 ton lorries, 3 years old. One 40 seater ~us for staff transport and 

two motorcycles. 

The major load for CAMARTEC's field extension programme falls on the tnree land 

rovers. A major strain put on all vehicles is the condition of the road leading 

from CAHARTEC to the main Arusha highway some 6 or 7 km away, this r.onnecting 

road is so bad that speeds of over 20 kph are not possible. The road is not 

surfaced and rarely graded. As other institutions use this road its a problem 

to know who is responsible for its up-keep. 

A Toyota double cab pickup ordered from Japan paid for from project funds has 

arrived in VSH and is awaiting formal clearance and registration. The vehicle 

was, however, not available for use during t~i~ mission (30th Oct/30th Nov). 

5. FIELD TRIPS to MOSHJ and KIDC 

Field trip to Hoshi (JJ.Jl.88) 

Hoshi is a town with a population of about 100,000 situated 80 km east of Arusha. 
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The purpose of the trip was to determine availability of workshop equipment for 

purchase with project funds and availability of materials and other resources. 

In c0atpany of Hr. Kaaya, Head of the testing and production section of CAMARTEC 

and counterpart to the junior expert, the junior expert and the CTA. The first 

stop was at the Hoshi Machine Tool Factory. The factory is situated a few km out 

of Hoshi town o~ the Hoshi/Arusha road. Hoshi Machine Tools is a Bulgarian 

assisted parastatel project. A range of medium sized machine tools are partly 

manufactured and assembled at the plant, 1110re complex parts of the machines 

are imported from Bulgaria. 

The range of machine tools available from the factory are: lathes (3 models), 

milling machine (1 model), dri!ling machines (2 models), shaper (1 model) and 

a heavy duty pedestal grinder. Four woodwork machines are available: 

combination woodworker, plar.er, band saw and wood lathe. 

The purpose of the visit to the factory was to inspect the metalworking lathes 

produced for possible purchase from project funds. Of the three lathe! avail­

able one was tCX>small for the required duty. The other two machines are 

identical other than for bed length. The machines inspected were of robust 

construction, but very dated in design. On inspection of machines under 

assembly gears were noted being pinned to shafts in situe using an electric 

hand drill. Backlash on screw slides was excessive. The sales manager informed 

us that no four jaw chuck was available for the machine, many other accessories 

also are not available and would have to be imported. Whilst talking in the 

managers office he was informed that the price of all machines (even those in 

stock) should be increased by 30 per cent. The price for one of these machines 

is US $18,000. After talks with senior staff at CAMARTEC later, it was re­

commended to import a machine of much higher quality, fully equipped, for the 

same prire as the Bulgarian machine. 

There was no guara~tee that because the machine is locally assembled that spare 

parts will be available, in any event some parts of the machine are imported 

from Bulgaria. 

Field trip to KIDC 

Business completed at the machine tool factory and the trip was proceeded to the 

Kilimanjaro Industrial Development Centre (KIDC), an establishment assisted by 

the Japanese Government. The KIDC became operational in 1981. The objectives 

of the centre are: 
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to cater f~r services requiced hy industries in the cegion to reactivate 

them by supplying spare parts and rendering a c.,nsultancy service; 

- to promote technology transfer in production of machinery for agriculture 

and other industries; 

- to ide.1tify and pro~ote appropriate industry based on utilization of new 

materials locally available. 

In order to achieve the above objectives five functional units have been 

established, they are: 

1) Machine Workshop 

2) Foundry Workshop 

3) Briquetting pilot factory (wood fuel) 

4) Ceramic pilot factory (earthen ware in Hoshi, table ware in same) 

Of particular interest was the machine shop and the foundry workshop. 

The machine shop is well equipped and able to complete complex machining 

operations, such as g~ar cutting and engine crankshaft fabrication. The 

workshop has a staff of 8 or 10 machinists and provides a development, 

machining and training service. 

The foundry workshop can produce castings up to 50 kg in alloy, 150 kg in 

copper alloys and 300 kg in cast iron at a maximum cost of US $4 per kg. The 

foundry is equipped with a one ton/hour cupola for cast iron, a 500 kg oil 

furnace, also for ca~t iron and a 100 kg furnace for non-ferreous metals. A 

?otternmaking service is also available, charge for the service is a very reason-

able US $1.50 per hour, excluding materials used. The :>atternmaking and casting 

facility wi·l provide a very useful input to the CAMARTEC/UNIDO project in the 

development of farm implements. Time and expense c3n be saved by using castings 

for many of the small parts, on planters in particular. 

6. PLAllDD FIELD TRIP OP THE JUNIOR EXPERT AND COUNTERPART (18.11.88) 

With the arrival of the project vehicle it will be possible for the junior 

expert to implement a field trip programme to rural workshops operating under 

CAHAdTEC guidance. A schedule has been arranged by the counterpart, the junior 

e~pert and the CTA for a field trip involving the counterpart ~nd the junior 

expert in an extensive field trip to five major artizan areas (see attached map). 

The purpose of the trip will be to determine the present situation regarding the 

manufacturing capacity, items being manufactured, manpower skills, materials 

availability and problems and from the information gathered a work plan devised 

to implement assist to rural craftsmen through the project and CAHARTEC. 
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Areas in the south of the country, Songea and Mbeya will be visited at a later 

date. However, the long distances and poor road conditions will limit the inputs 

that can be made. CAMARTEC management have indicated they prefer assistanre of 

a higher quality in a limited area rather than a widespread programme of 

doubtful impact. This shows sound judgement, given the limited resources 

available for project field activities. 

Please see Appendix 2 for details of the field trip and the questionnaire that 

will be used to gather information. 

7. PROJECT OOL'llTERP.\RTS 

UNIDO Junior Expert: 

Early in the mission the author had discussions with Mr. Ngaiza, Director­

General of CAMARTEC, concerning a counterpart for the UNIDO junior expert, 

Mr. Inoue. It was explained that whilst the junior expert was expected to work 

with all staff at CAMARTEC, he must have one person with whom he can co-ordinate 

his duties and activities on a day-to-day basis. The officer designated as 

counterpart to the UNIDO junior expert Mr. Kayaa, Head of the Testing and 

Production and Woodwork shops. As a Head of Department, Hr. Kayaa has intimate 

knowledge of the day-to-day functions of CAMARTEC, and of field programme 

activities. 

Co~nterparts to th~ CTA: 

As the CTA missions are of short duration a specific counterpart has not been 

designated. The CTA will work with the counterpart to the junior expert. Specific 

matters relating to the project will be discussed with the Director-General by 

the CTA. At present weekly meetings are held involving the DG, Heads of Department 

and project staff to discuss project activities, progress and problems, and 

action to be taken. The Director-General has a very practical attitude towards 

the development of CAMARTEC and its projects and makes himself freely available 

for discussions. 

8. FAlll IMPLEMENTS DEVELOPMENT 

Present Situation: 

Farm implements at present under development at CAHARTEC are cultivator, planter, 

plough and harrow. These implements are of standard design an1 can be found in 

most developing countries using animal traction for farming. The design is such 

that one complete implement performs one function and is not interchangeable. 
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Construction of these prototypes is heavy.making them expensive to produce. 

The high price of steel (US $1,000/ton) and unreliable supplies make it 

important that designs keep material inputs to a minimum compatible with good 

function and strength. 

The senior technical staff at CAMARTEC are very much in favour of an animal 

tool bar system on the principle of a basic frame with interchangeable imple­

ments. Utilizing project funds provided for the purpose, two sets of an inter­

changeable implements system have been ordered from a manufacturer in Lesotho. 

The implements will be tested, evaluated, modified if required to suite 

Tanzanian farming and production conditions,_ introduced into the CAMARTEC 

workshop for prototype production and extension for rural artizan producticn. 

This process will be repeated with other designs. 

CAMARTEC OX CARTS 

The ox cart at present being produced by CAMARTEC and rural artizans has an 

axle assembly of steel and a body of wood. The steel wheels and axle are very 

heavy- the whole assembly being fabricated from steel. The wheel rims are 

formed by rolling t••o flat strips of 60 111111 x 6 mm flat into a 400 mm dia circle. 

Onto the outer edges of these rims is welded two rings formed from 20 mm dia 

round bar, used to keep the 700 x 16 size tyre in place. The two rim sections 

are bolted together via the 40 mm x 8 mm flat spokes. The wood bearings, 80 mm 

dia x 200 mm long, are pressed into a steel pipe that forms the hub of the 

wheel assembly. The wheels are mounted on a stub axle fabricated from a 1200 mm 

length of old railway line with two short sections of round bar at each end for 

the bearings to run on. 

Engineers at CAMARTEC are conc~rned that supplies of old railway line are be­

coming scarse. 

The hard wood boJy of the cart measures 1850 111111 long x 1250 mm wide x 900 mm 

deep and is constructed of wood sections 100 111111 x 40 111111 and 250 mm x 25 mm 

bolted together. The cart has a capacity of 1000 kg. 

OX CARTS MODIFICATIONS 

Technical discussions held between the counterpart, junior expert and the author 

highlighted the need to modify the design of the wheel/axle assembly of the ox 

cart at present being manufactured, to reduce weight and material inputs. Various 

ideas will be investigated including the possibility of pressing a wheel rim in 

sections from 2.5 mm steel plate using the 100 ton hydraulic press available in 

the CAMARTEC workshop. 
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Changes to the bearing system will involve using split bl~:k wood bearings or 

commercial plummer ball bearings, rather than the present turned and pressed 

into the hub design of wood bearing. 

Use of such much hard wood in the contruction of the cart body is disturbing; 

the senior staff ot CAMARTEC also voiced concern over availability of future 

st•pplies of the material and feel that an alternative method of construction 

using less exotic materials. The most obvious method would be an electric 

welded frame constructed from light section angles (50x5046111111). A price list 

of items produced at CAMARTEC is attached along with an example of cost • 
calculations for ox carts (Appendix Ill). At this time (November 1988) the 

Tanzanian shilling was valued at 120 to one US$. 

9. WIUtSHOPS 

CAMARTEC main workshop arec. comprise three workshops: 

1. Technical Development - Head, Hr. Kiriama 

2. Testing and Production - Head, Hr. Kayaa 

3. Woodwork 

The three workshops (see Appendix I) each have a floor area of 558sq/m~. The 

technical development workshop is divided from the other workshops whilst the 

testing and production and woodwork shops have good internal access with each 

other. This is to facilitate final assembly of agric equipment, such as ox 

carts, the construction of which combines wood and metal. 

a) Technical Development Workshop: 

This workshop has a floor area of 558sq/mt and is equipped as follows: 

One centre turning lathe, which was damaged in transit and will not produce 

parallel work. Two drilling machines. A universal milling machine, new but not 

in use due to the lack of essential accessories. Blacksmith equipment and forge. 

Power hack saw machine. Electric and gas welding. 

This workshop is the least equipped of the three and as such it is proposed to 

make project equipment inputs as follows: 

A new centre lathe, surface grinder, 6mm capacity plasma cutter, 6 ton hand press, 

a good selec~ion of measuring equipment and the necessary accessories for the full 

operation of the milling machine. 
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b) Testing and Production Workshop: 

The workshop is equipped as follows: 

Two medium sized centre lathes. Four floor standing drilling machines. One 

universal milling machine, new but not ~n use due to the lack of milling cutters. 

Four mechanical hack saw machines, one in need of repair. One hydraulic press of 

100 ton capacity. Wheel rim rolling machine. Three pedestal grinders. Seven 

250 amp electric welders and benches. Two cropping and strip cutting machines, 

one needs a new electric motor. Gas weldinb equipment, work benches and hand 

tools. 

The present layout of the workshop is reasonable, however, some of the machine 

tools are placed too closP. to each other. The four drilling machines are set 

in a tight square formation with only 1.5 mt between them and the nearest lathe. 

The two lathes are positioned parallel to each other with only a metre spacing. 

The operator cf the front machine is at risk from the rotating chuck of the 

machine at his back. 

Useful floor space is taken up with part finished implements such as ploughs, 

planters and cultivators, awaiting materials for completion. An area of 

12.6 mt x 7.2 mt (90.72 sq/mt) is utilized by the four hack saw machines 

cutting up bar materials, the materials first being carried from the metal 

store some 50 mts away. 

c) Woodwork Shop: 

The woodwork shop is well set out with adequate space between all machines to 

allow for manipulation of long wood sections. Equipment in the wo1Jdwork shop 

is as follows: 

Two combination wood workers. A thickness pl~ner. Band saw. Cross circular saw. 

Wood turning lathe. Horticer. Saw sharpener. Drilling machine. Two grinders. 

Benches and hand tools. 

No changes are required in the woodwork shop at this time. Nowever, a small 

input of hand tools could be recommended. 

10. FINDINGS 

Lack of local supplies of raw materials may have a negative effect on 

implementation and final impact of the project. Working within the parameters 

of locally availabll• m.lt<'rfals will r.·strict long-lt:rm possi1'.il.it.it•s fur 

manufaccur<' of standard items of agricultural equipment. Implements manufacture~ 
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at CAHARTEC cannot be completed due ~o the lack of some materials. Desigr. of 

equipment using materials at this time does not ensure such materials will be 

availa~le in a few months time. This may result in local modification and loss 

of the implements original funct{on. 

A report prepared recently by z GTZ consultant highlights the problem of 

materials availability. When available, a copy of this report will be sent 

to UNIDO by the junior expert. 

11. CORCWSIOllS 

1) The present layouts and re-arranged layouts of both engineering workshops 

are attached as Appendix I. It is proposed to move the four hack saw machines 

out of the testing and production workshop to a location nearer the metal 

supplies store. The operational ~reas within the workshops are to be clearly 

identified by lines on the floor, but not with physical partitioning. 

The operational areas would be: machine tools, bending and forming, sheet metal­

work and welding and assembly. Each area or section should have its own senior 

technician or foreman who would be responsible for the activities, staff and 

equipment in his section. 

2) Timely inputs have insured a good start to the project. The project vehicle 

is practically available now. Lists of workshops equipment (Appendix IV) have 

been compiled along •1ith prices and possible sources for procurement. A 

materials list has been prepared under Appendix V. 

Work plans have been completed (Appendix VI and VII). Implements design and 

modification, as well as sample implements have been identified for purchase 

and testing and a field activities programme has been initiated. Based on this 

the proj~=t should be in a position to proceed with project implementation as 

required. 

3) The junior expert has been supplied with housing at the project site and is 

well settled in. The junior experts previous experience in east Africa and his 

fluency in Swahili will be a great asset in the execution of his duties. There 

is little doubt that Mr. lnoue's familiarity with the area and conditions greatly 

assisted the mission. 

The counterpart situation is g~od, with a willingness from all local staff to 

work with the junior expert for project progress. 



• 

- 11 -

12. REaHEllDATIONS 

1. Equipment and tools, as well as raw materials for the CAHARTEC workshops 

has been identified (Appendix 4.5) and should be purchased accordingly from 

project funds. Following the recent request of the Director-General ~f 

CAHARTEC it is suggested that purchase of workshop equip~ent should be from 

one country,_ and, if possible, from one supplier within that country because 

of previous problems of spare parts procurement for equipment of diverse 

origin. 

2. The junior expert has been advised to prepare a report covering his arrival 

and the period up to 31 December 1988. It has also been proposed that the 

junior expert prepares progress reports every six months. Regular r~porting 

will assist the future CTA mission, as well as the preparation of the final 

report. 

3. Following discussions with the Director-General of CAHARTEC, it is possible 

to envisage short-term training/studytour of about 4 weeks duration for two 

persons directly involved in technical development to enable CAHARTEC senior 

staff to travel within the region (Zimbabwe, Lesotho, Botswana, Swaziland) to 

observe the functions of simib:- institutions. The provision of training does 

not exist in the present project document. However, future project revisions 

may perhaps allow to include an appropriate training component as indicated 

above • 
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Y~'~EL SCHEDULE 

Dec l l I 18-- SS JUN I OR EXPERT AND COUNTERPART TFiRAF/87/902 

DA1 ~ARru=l<E=::..;1==1i1=ARRIV===AL=~===--J __ i:~~~:~(~!- I PURPOSE FOR VISIT 

1 I Arusba 

&Ill.I 
I 

I Serenceti . 
Moa~ 

! 
' Musoma 
I 
I 

31---Tue_: 
Maly a 

4 Mwa~ 

Wed 

; Sbir.yanga 

!. : Nzega 

Thu .. 
I 

; NZCGA w/shop 

Serenceti(Seronera) ~ Overnigflt 

•M....,...a 

I 
Mwanza 

! Malya 
I 
I 
I Mwanza 
I 

! 

i I Sbin7us• 

I Nzega 
I 

NZEGA w/shop 

Nr.ega 

200 

' 240 

120 

120 

200 

80 

•• 

•• 

Visitil!r MUSOMA naral 

cr•ft. wotlmhoJ, 

Overnidlt 

~ Visitin~ ?.fAt.YA rarlll 

i c~:'t worltlbop 

Overnight 

Visiting WJ~HE and 

other rural wo"'5!loi'l' 

Overnight 

Visiting N7.F..GA rural 

Overnight 

~------------~-I
i craft workshop 

' I I I 

-· · 6 ! Nze~" Siur;ida 250 I Visiting rural craft 

Fri. ii ! 

1 
workshops 

I 0veraigbt 

~----~:----~----·pl-----~----+-.----------.--+--
., : &i•oid• An;lha I 420 I Bacl; to A"'sha 

_ _:j _______________ _J____ -- __ L____ --------
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:>T FROM 1 J1UiUAHY, 1963. 

1. 

;. 

4. 

5. 
6. 

. 1. 
a. 
9. 

10. 

11. 

12. 

13. 
14. 

15. 
1 (,. 

OX-CARTS (Standard size 3ft. x 4ft. x 6ft)..,.... 
(a) Ox-cart with Pneumatic wheel ••••.•..•••• ~ •.••••• 
{b} Ox-cart with :nctal wheel:; ••••••••.•.•..•.••••••• 

AXLE 
{ e.) 

:"\..lil 

i) . ; " --; 

OX-CAll'f: 

Complete axle with pneumatic wheels •.•.... :. 
" " " Metal wheels •••••..•••.•• 

ib' i~ COl'llplete axle - pneumatic wheels with metal 
~~rts acce3sories for the whole cart ••.....• 

(c) 

iii Complete &Xle - metal 
perts accessories for 

wheels with metal 
the whole cart ••••..•. 

Ox-Cant accessories: 
i) 

Rail 
ii) (1) 

(2) 

axle •••••••••••.•••••••••••••••.••••••• 

Pneumatic wheels 2@ 2.500/= •••••••.••• 
Metal wheels 2 ~ 2,000/= ••••••••••• 

l.·1·1·) B ak r e •••..•.•.•••... • • · • · • • · • · · • · • • · · · · · · · · · 
iv) Hitch •••.••.••.••.•••..••••••••••••••••..•.• 

v) Wooden Bush Bearings •••••••••••••••••••••••• 

RARM WAGON: 

(a) Farn. wagon ••••••••••••••••.••••••••••••••••••••• 
(b) Complete axle for fenn w:ir;on ••••••••••••.•••.••• 

DONKEY-CART: 
(a) Donkey cart with Metal wheels •••••••••••••••••••• 
(b) Donkey cert with pneumatic wheels ••••••••••••.••• 

HAND CART ............................................. . 

WHEEL BARRQ\·I: 

(a) Wooden Wheel Bar~ow •••••••••••••••••••••••••••••• 
(b) Metal Wheel Barrow ••••••••••.•••••••••••••••••••• 

H.AN'D PL.Al~TER: ••••••••••••••••••••••••••••••••••••••••• 

CULTIVATO:( •••••••••••••••••••••••••••••••••••••••••••• 

KIFARU PLOUGH: 
(a) Kifaru plouBh •••••••••••.••••••••••••••••••.••••• 
(b) Seed att~chmcnt •••••••••••••••••••••••.•.•••••••• 
(c) Kifaru plough with seed attachment ••••••••••••••• 

GROJJ~JD!·~JT ~J!ELL2R ..................................... . 

WI N'NO~·/!~ll .............................................. . 

TOOTJI SP JJ\R IIARROl·! •••••••••••••••••••••••••••••••••••• 

itA1'!D i'lJHP (Without connecting rod).~ •••••••••••••••••.. 

Cl?:VA R:\:·~ !~ACJ~I!JE ..................................... . 

':IOO~J7i:!! n::~;.; (Without; 

"ll"Jl.'J':: (without nutr.: 

" If 

hitch) •••••••••••••••.•••••••.••• 

1" to 5") ••••..... •• .... ••• •• ·•••• 
5~" ~o R") ....................... . 

ANNEX III 

T.shs. 

19.500/= 
11. 500/= 

a.ooo/= 
7.000/= 

13.500/= 

12,000/= 

2.eoo/= 
5.000/= 
4.000/= 
2,000/= 

550/= 
180/= 

50,000/= 
24,000/= 

12.000/= 
13,500/= 
12.000/= 

2.;00/= 
4,500/= 

1.000/= 

8,000/= 

9,500/= 
;.ooo/= 

12,500/= 

3,500/= 
5,000/= 

4,600/= 

8,500/= 
11,200/= 

120/= 

40/= 

45/= 



• 

EXAMPLE Ofi cosT-~ALCUI:iATION FOR OX-CARTS (HETAL AND PNEUMATIC •. ~THEEL) 

MATERIAL, LABOUJLM!P MACHINE COST FOR OX - CARTS. (NEW PRICESl. -- - - ...... ___ , _____ , ... --... _ _. ___ , ________ _ 
ITEM SUB .. ITEM MATERIAI, COST J,,ABOUR COST M Ac;HINli: COST. 

-------~·- ·-·--...• 
MATERIAL I RATE I COST 

SIZE/\orl' ---·· - ._ .. 
j*Metal Wheel ( 2) 48. 7 kg. , 60/• 1 2, 922/00 

I Pipe 2. 9 kg. 138/• 400/20 
Brake (1) 13.67kg. 50/• 683/50 
Hitch (1) 1.7 kg. J 60/•: 102/00 
Axle rail ( 1) 21. 27kg. 60/• I · 1, 276/20 

MAN­
Houra 

·-r-·· .. -· 
ATE, cosl).• 

4 .66 I 65/ -
7 j 65/ 
2 65/ 

4.66 l 65/ 
I • 

302/90 -
455/• 
130/• 
302/90 

·;1~c°HrNEf ~E 
HOURS 

3.66 I 125/ 
- I -

5.33 1125/ 
1.75 125/ 
4.66 125/ -H:::'i' :\L \:Hi!:~I. 

OX - CA.'qT 

Bolts (30) 3.0 kg. 250/• , 750/= 
Nuts (30) 1.0 kg. 600/• 600/= 10 65/ 

- I 
650/• I 10 125/ 

Gravelia 12 11 x 111 1 OOtt. 30/= 300/= 
" 4 11 x 2" Gort. 20/. 1, 200; .. 

, 11 4 11 x 4" 16ft. , 30/• 480/a 
f Hardwood 4" x 4" 3rt. I 70/= 21 O/• 
I Electrodes 2kg. 270/= 540/• 
, Paint an1 Oil 2I~. 680/= 1, 360/• I 1 j 65/ 65/• 

Assembly Work I ' ':5. 5 , 65/ 227 /50 

-65/ 
- I 

227150 I 3.5 
-

125/ 3.5 

COST 

457/50 -
666/25 
218/75 
582/50 

1,250/• 

-437/50 

_________ s_u_a_-__ T_·~-T A --· - 13,523/90 -- 2,3~010~] __ -=.·=-1._ I :s,612/50 

GRAND TOTAL !"OR NETAL \'llEEL OX - CART, f·i°ATER!ALS, LABOUR AN1' l!.\CJJlE::: C05T IS 19,497/20 

I 
All as above excep 

PH~UHATIC VHEEL Units with (*) 
OX - CART Rims (2) 

Tyre and tube (2) 

SUB - TOTAL 

36.6kg.
1 

60/· 
2 1,4C'O/• 

2,196/· 
2,800/• 

15,597/90 

1 ~ I 
·~-

.. , ___ J_ 

:J:/. I --··· 

5 -
~. ~72/90 

-
GRAND TOTAL F'OR PNEUMATIC WHEEL OX - CART, MATERIAL, LABOUR AND J.l i\CHI?PZ C0°ST IS 

125/• 625/:s . - -
3, 780/c 

22,150/80 

All Materials are Mild steel except timber, pipe (Galvanized ateel), Paint, Oil, tyre ond tube. 

~ 
! ... ... ... 

N -
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EQl..JIPMEN"J .. l.IST FOR CAMARTEC PROJECT ( Tf'/RAF/87/902) --·· -------- --------- - - - ··----------~ 

' ~t~~muNG ~QYJ~~vr_ • 

I. VERNISR CALIPt.'R 150 mm • x 5 
300 mm x 5 

2. DIAL GAUGE O I mm x 12 mm lt 3 

. 3. MAGN~C STAND Jor DIAL GA UG~ x 3 

4. Otrl'SIDE MICROMETER 0-25 mm x 3 
25-50 mm x 3 

5. COM6UIATION ANGLE GAUGE 300 mm x 2 

6. ENGINF.ERS SQUARE 75. 100. 150 mm x 4 each 

7. FEELER GAUGE 1APER TYPF.. 13 pr.!:_ x 5 

8. SCREW PITCH GAUGE METRIC INCH COMBN. x 5 

9. STEEJ6 RULER 300. oOO tom x 5 eac~ 
JOUO mm x 2 

10. DMDER 100, 150. 200 mm x 5 each 

11. INSIDE CALIPER 150 mm x :C' 

J 2. AUTOMATIC CEJ'lt'TRE PUNCH ll s 

13. PROTRACTOR :a: 5 

14. BEAM TRAMMEL SCT x 2 

..... 15. SURFACE PLATE I 000 x 750 mrn ll I 

16. VERNIER HEIGHT GAUGE 450 mm 'I J 

17. SURFACE MARKING GAUGE aoo mm x I 

Its. V·-lfl..OCK st:r I 00 Jl 41; .ll "j!, Jl 2 
.;11 x 50 it 40 with Cl.AMP ll "-

19. ANGLE PLATE 200 1 125 1 IM l J 

• 



( M.\Clll~E TOOLS ) 

;. LATIIE 

2. SURFACE GRJNDF.R 

3. f!...\SMA CUTl'ER (A) 

4. PL:\SMA ClTl'ER (8) 

5 MAGHINF. VICES 

6. HANll PRESS 

7. METAL SHEET B~ER 

- 23 - Annex IV 

1500 mm. with COOi.ANT PUMP. LIGHTING 
:! Aiil> 4 JAW f~llllr.KS . :' PHASF. 415 VOLT 

T"AHU~ 500 l :!ln . :l PHASt-: (15 VOLT 
wilh Io ;f'AIU·: Wlll•:El.S ANl> l>IAMOND DIIBSSER 

CUTTING RA."'4GE 0.5 - 12 mm. 3 PHASE 415 VOLT 
with lO SPARE PAirl'S KITS FOR CUTl'ING NOZZLE 

CU'M'ING RANGr-: 0.5 - 6 mm. SINGLE PHASE 240 VOLT 
with I 0 SPAIIB PARTS KITS FOR cumNG N~ZZLE 

1) SWIVEL 'l'Yf'E 150 >< l 65 JAW 
21 l!1..;!VF.RSAL 'IYPE 150 Y 125 JAW 
31 RACK TYPE 150 x 330 JAW 

NORTON FLY TYPE. 6 tor: 

2000 x 2 mm max. 

8. HET.U. SHf,ET BENDING ROU.ER 1500 x 10 sr.m mu. 

9. CHAIN BLOCK 

10. KE\'WA'\ BROACH SET 

J 1. tlo\ND ARBOR PRESS 

12. HYDRAULIC PUNCIJ 

13. ELECTRIC 'fOOLS 

14. MILLING CUTERS 

2.5 ton 

4 - 8 mm 

. 
for RROACHIN<i 

with KYDRAUI.IC PUMP 

1 J ANGLE GRINDER 
2) A.NGLF GRINDER 
3~ HAND DRILL 

SIDE &. F ACF. CU'l'Ttms 
SHELi. l~ND Mii.i, 
!·~ND Mii.i. 

.'J!'!!• ( !15 mm 
9" ( 230 mm ) 
l3 mm max. 

x 4 
J( 4 
x 4 
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RA. VV :MATERIALS LIST Project: TF/RAF/87/902 

Item 

ANGLES 
(Black mild steel) 

FLATS 
(Black mild steel) 

ROUNDS 
(Black mild steel) 

ROUNDS 
(Bright mild steel) 

Dimensions 

L= 20,25,30,40,50 
L = 75 
L = 100 

25 x 3 
30x3,30x6 
40 x 6 • 40 x 10 • 40 x 12 . 40 x 20 
50 x G • 50 x 10 • 50 x 12 
60 x 6 • 60 x 10 • 60 x 12 . 60 x 20 

0 = 6, 8, 10. 12. 14. 16, 20. 25 
0= 30,35,38,40 

0 = 10 • 12 • 16 . 20 • 35 

Qty. 

x 10 each 
x 5 
x 2 

x 10 
x 10 each 
x 5 each 
x 5 each 
x 5 each 

x 10 each 
x 5 each 

x 5 e h 

SQUARE 0 = 14 • 16 . 18 . 25 x 10 each 

TUBES O.D. 0 = 20 • 35 • 40 • 50 x 10 each 

SQUARE TUBES 0 = 25 • 30 . 50. x 10 each 
25 x 50 • x 10 each 

CHANNELS 50 x 25 • 75 x 40 • 100 x 50 x 10 each 
(t=3to5mm) 

MILD STEEL SHEET t = 1.6 • ~: • 3 . 4 ( 1.2 x 2.4 m ) x 4 each 

ALUMINIUM SHEET t = 1.6 • 2 ( 1.2 x 2.4 m ) x 5 each 

STAINLESS STEEL SHEET t = 1.6 • 2 ( 1.2 x 2.4 m ) x 5 each 

STAINLESS STEEL ROUND BARS 0 = 12 7 • 25 • 50 x 5 each 

SPRING STEEL FOR SPRING TINES D = 14 , 16 x 5 each 

Annex V 

-SPRING STEEL WIRE 0 = 2. 3 ( x 20 kg. each ) 

TOOL GRADE HARDENABLE STEELS 
- ROUNDS 20 , 30 , 40 , 50 
- FLATS 40x10 , 50xl0 , 60x20 , 100x20 

HEXAGON BAR ( Ledloy Ii Mild steel ) 19 mm A/P 

* Or available size equivalent to the above dimensions 

( x 3m X 4 each ) 
(x3mX4each) 

(x3m X20each) 

6m length for each material All dimensions in ..1!!!!!.:. 
Material not specified are mild steel 
0 = diameter t = thickness D = square L = angles 
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_w O_R K_P_R_O_G_R_A_M_1•_. E_c:_A._M_":'._H_T_E_C _P I_< i_J ._!_I_·: c_; .,_. _(.;..__,. f /HA. F / 8.., / 9 0 2 ) 

I 
I 

ACTIYliY '- Olil! !O :i 12 I 

I I~ 
I I I I 

I 
I I 

I 
I i I I I 

. . . 
I ~!ft~ Of NATIONAL • 

STAFF I OU.1F.RPARTii ! +-I + I •: 
flEl.Dllli (Jf JllU<I! EXmlf · 1- I . I i - 1---··1 

I 3 CAIMRT:::.C OJtSiD> IAYOOT A.ta> I I EQUIPle.7 SPECIFICATl<K. I ! I 
i 

4 PlllJIASE (Jf F.!lllll'IEIT ~ I 
l~AUATION - ~ I I ! 

I i 
5 STRl:JGllEUtli CF tu.T UJW.. t ' 

' I I 
.r\IW .. CRAFT DU\SfDP NE110iut I I . I I ., 

I 

I I 6 CAIMRTEC ANALtsJS i>F RIJW. I 
C'fAf-1 "-lRl<Slr.P AND Ow.ER .... i 

7 

SET UP FOR PROO'.A.TIOH -- - i -

I 
g CAW.RTF.c 'EETI~ ON PROOUC:-

TION IDt~'Tffi:ATION AND I 

M.W\f.T Dr.VF.I -~:Nr i I I ; 

Ill JAMAATFJ; lRAINlt«i PID:iRAiltE 
I - .. 

I ! r- ~-· I II CMWmC IEETit«i OH 
... ·fNSTJTI!TlfJW. lt.1ERLINKS I -

12 B.\1UI LEVF.I. PROIXX:TION 

I I 
ANO TRAI NI t«i 

I 
--1-----· .. ··--

I ! 
13 CTI\ MISSlc.~: : I ~--··-~·- , 
--·· I . . ..-L.~-- ____ ... . --L--J I I --'- l--L--'--

, .. . . K>NTII 10 ll 12 t I /. ·' .I! ~> 6 I 6 9 · 10 I l 12 t I 2 3 

* TI-1iK revi11~.1 wor-k prottr:.lllne di ffert> only ir. 1.hc O\•cral I 1 ime f«:alt~ from lhc original in the Pro,iet:t 
rh,~1111Nmt.. Ar.r.ivir.im; ;tntf 1i111inP. ,-,f th·· .1c1i•.1iri1·s 11irh11: ''"' ti!!!r i;r;ifr rtStin thr. i;;r.,r 
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GOVERNMENT INPl.JTS FOR CAMAm'EC PROJECT ----- -- ----------, ----- -- -----
In order lo initi11tr. the C'.AMAHTt:r. iotarl 11p pntKrAmrne. th•: g.:v1:mment I CAMARTF.C will 
lutvc lu untl•:rlnkc " .sc:ric·::. or flt: I ivi lie~ U1ruugl1 I hc•ir uw11 d ... 1u•stic rt:5'hln:ca. 

infra.dructure and manpower. sc thaL ~rt~in pt:ysir.al areas of th• CAMAln'EC futul"f! work 
programme ud proposed .,bysical facilitie:s are clarified and consolidat~. 

5 in work programide 
smENGTHENING OF A NAT10NAL RUIC.~I.: CRAtT WO~SHOP PRODUC'nON NETWORK 
r.AMARTEC! will strengthr.n thr r.xisislin« nation.:.! ~r.111l11rsl tools and implemr.nts 
production network wiU. the participation uf 8 rural craft workshops plus 4 eiisting metal 
products .manufacturing enterprises. These 12 production unit..-. should form the core of a 
pilot demonstration ~ctivity fur the next 3-4 years. 
'l1ae mail. objective of tbis network is to develop a programme of local production with 
r.AMARTF.C as,;islance so that each of the rural units in it will act as an entrepreneurship 
promotion/training. CAMARTEC prepa.n-s a policy paper on this aspect bichlichtinc the 
teclmoeconomic and administrative aspects a"1d secure the approval of tbe govemment. 

6 in work programme 
ANALYSIS OF RURAL CRAFT WORKSHOPS _AND OTHER PRODUCTION UNITS 
CAMARTEC. through • local subcontract analyses thr. production facilities and work out 
tbe details on the annual production of 1.000 ox carts 500 tool bars. (plough. cultivator. 
pla11ter .ar.d ridger) and 500 disc harrows Call animal drawn) by ear.b of the 12 workshcps. 
The ruw materials. manpower. finances. l'lan~ement and on:aniz~tiona? aspects are to be 
elaborated. 

7 in wc;rk p:-ogrammr. 
A MEETING OF HE PARTICIPANTS OF THE NATIONAL NETW3RK 
CAMARl'EC oraganizes 2. I-week meeting with the participation of the members or thP. 
national network (8 n1ral craft workshops plus 4 small mediu."D mechanicai ertpneerina; 
units). The objective is to discuss thP. prop<1l"ed production progra•nme. tbf! material 
requim£nu. the necessary technical senices. production techntllogy. markrtir.g and 
orr;anization/management aspects 

9 in work programme 
MEE'i'JNG ON -PRODU~ JDEN'nFlCATION AND MARKl!."T DEVELOPMENT 
CAMARTEC organizes a 1-week wort.hop with the participants of a!J 25 (20 mainland plus 
!> Zaniibar) Regior.al Development Directorates (Recfonal Agricultural Developme;1t Officc:r). 
selected Regional Agricultural ~npdt Co-operative Unions. "'~al integrated development 
projects (cwunple: Tanga, lringa, etc), farlraen usociation. Non-govemmental 
Orcaizations which are pror.1nting agricultual tools and implementa usage. 

Tanzania Rurai Development Baak. Recional Trading Corporation. etc. 
The overall ob~tivc1 of the workshop are to develotJ an intermediate and long-tenn 
prop-nmme or CAMARTEC/rural craft wnrbhops (manufacturers). the regional Of:velc.pment 
DiMctoraf.es (end-111nn and rural financial in1til11tionic 

11 ht work ,,~'Clr;ramme 
WQF:KSHOP _M~ETJ_NG ON IJ~S'!TIY.TION~!d!!J'E~IJNKS 
CAMAm'EC a 3 day wor~ahnr meeting with thr. parti<:ipant11 of imlected appropriatr. 
institutions. 11uch a• IPI. TIRDO. 1'80, SlnO. 'l'F.1\1110. Mlmll\. Ar;riculturill f'aculty or 
University.etc.. plu11 other mini11trir.• r.nnc<>rnr.d. mi wr.11 a11 to drvelop complementary 
prngrar11me11 as wdl a11 to id°'ntif'.\· 11rr.a11 of mut1111l 111111i11t11rrr.r. Eilrh in11titutfon is to cal1:r 
travel and •>Pr diarn. 

~from th1• Prnjcd Document. paie Ii-HJ ] 

l J•rofor.t Inputs . Hovttr nr.•f!nt lnru111 
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WORK PROGRAMME FOR JUN I OR EXPERT ( JF /RAF /87-/902 ) 

Ylaa I , a a i I , a 9 11 .. 9 e 

N'.f]YllT '- IOl1H • II l f 1: i I Z :1 4 5 6 7 8 9 10 II 1: I 2 3 

~~!F~C.\TIOI CF l/SllP >' ' I ~ I I I I I • I I I --.---

ltl.U Afol> QJlllPIUT. 
ruff.lWiE NI> l~IAUATION 

! -

I 
I 

i I I 

I 
PRB'ARE ?'..AN FOR LAYuUT 
Q5SIQ> 

OF,.. 
I 

llErrlFY A.'I) <9D SAll'l..ES 
I 

~I 
I 

* 

-
* I _, 

! . 

I I 
r-
i 

I I 
! 
i 
I -

. i 
I 

I * I i 

<F MiRIC llRFJFXfS FIDI l 
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