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Etroduct ion

Mrecdy in the ILO - Report from Jenuary 1968 (Missim Order No,
KBS = RP 2(b)4 in prragraph 3.2,2,0 the idea of making ngricultural
imploments mad couipment in the frame of small enterprise and handiorafts
has boen mntionod, This h~s bean proposed in order to inorease
omploymant opportunitics.

Two ycers 1-ter, carly 197 , the same iden rose from nnother

point of view, This time the Department of Lgriculture stated that
the amnll ~oriculiural implements imported from Uhitod Kingdom smd from
S8mcgnl nro not quite suitable for Gembian oonditions,

In peneral they are too heavy,

The prioes cre high rnd oonstently rising,

The designs are rather old nd some faotories

have stopped the produotiomm,

Besides othor rensans, foreign ourrenoy ocould be saved, Thus this
idea gnined growmd, On request of the Governmont of The Gambia a mrojeot
dntn sheet md the expert Job desoription hrd been Araftod by the Senior
Mndustrinl Developnent Field Adviser (UNIDO) North West Africa emd approved
by the Govomment, Preliminary disoussions took plnoe with tho Seoretary-
Geanornl of the Prusident'!s O0ffice md with the Agrioultural Engincering
Soction of the Dopartment of Agrioulture,
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For tho projoot "Assembly md/or Mmufnoture of Small Animal
Dram Agriculturnl Imploments® Nr, SIS 74/4389 G/M=3 an oxpert was
appointod e the 18t of February 1972 in order to draw up o feasibility
study, He-nrrived in The Gambia the 26th of February md left the Bth

of May 1972, During his stay in Dnkar he visitod Siscoma Head Office
ad the faotory nt Pont,

This pmjcet is 1ikely to grently influence the ngricultursl
struoture md jught to beo embedded in the plans of the Government of
The Gambin, Tt must be L losely linked to the presant conditions ma
be goared tov'rds the future development,

Part I, Present COnditing_s.

414 The Present Position of Agrioult ure

The probloms of Agriculture of The Gambia are manifold and aotually
they are not tiic concorn of this study., Some howevor might be mentioned
because they will onlighten the diffioulties this report hns to deal with,

Ao Structure of the Ministry of Agrioulture md Natwe Resourcos

The Ministry of Lgriculture with its Head Offioe in Bathurst is
divided up into four Departments,

The Deprrtment of fgrioulture has its office at Bakau, the
Veterinary Doportront ot Abuko, the Dopartment of Co-operation md the
Pisheries Division both 4in Bathurst,

The Ganbin ~s A wholo hns five administrntive divisions, The
Departmnt of \gricultuwre has three stations or oircles deeling with
these five divisions, The Yundum Station 15 miles from Bathurst deals
with tho Western Division, The Janoi Station, 102 miles from Bathurat
is situsted in the Lower River Division md also inocorporates the North
Bank NDivisin vhile the Sapu Statim is situnted in the MaoCarthy
Island Division (168 miles from Bathurst) deals nlso with the Upper River
Divisim,
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The Yunium Station has a great number of sections of whioh the
Agricultural Engincering jection and the Extension Service are important
for this study,

B, Activities of the conoem:l.ng Soctions
8y grioultural Bn&lneerl.ng Seotion

A pormment Agricultural Engineering Section has started in 1974
to advise on farm meohanisntion espeoially for the dovelopment of
mimal drnwm n~ohinery nd implements, During 1974 in the wet ns well
a8 In the dry season a great number of tests have been onrried out in
order to find suitable implements for the Gambim oconditions. 'The
Agriculturnl Rngincer nlso trnins the departmental extension staff in
the use of ox-dram equipment mad tests the implements improved and

modified ns well ns nny other agricultural mnchinery, Unfortunntely
the workshop couipment md the possibilities for field tests are not
ndequate to the tnsk,

vy Extamsion Service Section

The Extension Servioe is guided md controlled by the Officer-in-
Charge in the Department of Agriculture, The Agrioultural Officers at
the three stntions are responsible for the oxtonsion work in the field,
Tho field staff are basod at 24 Mixed Frming Centres, spread cvenly I
throughout tho oowmtry, These Contres had originally been erected as ’
the first "0x-plough Schools" where working oxen were trained, With
the tasks of tho Centres the nome was ohmged, Now=a-days at each Catre
up to 25 prirs of oxen are broken in but nlso the yowmg farmers ocoming
vith their oxan ere tought in some genoral agricultural knowledge, The
tralning pcriod is from April to Jw.e, Besides the /Agricultural Assise
tant who 1s in chrrge of the Cantre, there is the 0x-Ploughing Instrustor
md two further nssistnts, During the reriny season some aores belong=
ing to tho Contre are cultivated, The remaining months of the year
these extansion workers visit the villages of their arca covering 8«2
miles r~dius, Thay will follow=up the ex-trninces md advise the
frrmers, trnanitting to then the new findings of the departmental

research work, /At the Centres imploments md fertiliser are a}zo
[ XXX/ ®
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sold to the farmers,

Cs The Crops Cultivated

The main c~sh orop in The Gmmbin are growmdnuts besides rice mad
oottan, For the self-subsistence of the families the farmers grow
sorghum, millet, meise md vegetables,

The groundnut oultivation is common in The Gambia md it oovers
the vost majority of the oultivnted aorcage. In 1971 there were 200 ,000
to 250,000 ncres sown with groundnuts ~nd this figure is constantly
Inoreasing, Nearly the whole yleld is sold to Gambis Prodikce Marketing
Board in the outskirts of Bathurst, . oonfoctionary growndnut variety
has boen introduced recently, The prioes for grounduts have risen sinoe
1969 by 20f for famers,

Tho nerenge of the ocereals md vegetables oultivated is about 2%
of the gromndnuts that is nbout 55,000 acres, They are grom in small
plots next to tho houses. The vegetable production next to Bathurst is -
inorensing vspcoially during the tourist sensm,

Rioo is oultivated along tho river banks where the water oconditions
nre fawurable m~inly however in the MnoCnrthy Island Division. In 1974 .
about 60,000 to 70;000 nores of rice were cultivated, whilst-some 160,000
aorcs are suitnble, A great deal of rice is still imported,

The cultivation of ootton is still in his early stages In 1971 only
200 acres worc sown with cotton in the area of Bnsse » Upper River Division,

Do The Livestook

Besides sheep, goats, poultry mad some pigs the main livestook are
onttle, Tho N!Drmn breed of oattle is dominant in The Gambia, These
ogttle nre rrther small with an avernge liveweight of only 550 1bs. The
big advmtage however being that thoy are very toleront against Trypmnoso=-
minsis, Due to their sise nlso the weight working oxen om pull is small,
In 1970 to 1971 a Livestook nax‘ket:lng Mission elaborated very interesting
figuros, The cowntry is according to this report hoavily over populated
with o total of 220,000 oattle in 19, That mems the dmsity is 9 acres
to aboast instend of the usual 15 acres. Following this report the

C..lﬁ.
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carrying caproity dvring the dry senson is 79,500 on swamp grasing md
mnother 72,600 on crop residues, stubbels md fnllow grasing, Thus a
deorense of c~ttle to n total number of 160,000 adult animals is recommended
whilc the number of oxen, included in above figure, should increase from
17,585 in 1970 to 20,000 bensts,

E, Foming System

The Gmbin oovers o total aren of 4,000 sq. miles, About 508 are
estintod to be wator, swamps, woodland, forest reserves, barren flots,
ronds, settlements oto, that lenves 2000 8q, miles equnl to 1,080,000 acres
of nrable 1'nd »t rough estimate,

The total popul-tion in 1972 is sbout 375,000 people of which 85%
are directly aig~s0d in ngrioulture thrt is 320,000, If there are 7
people to s frrricr's family then thore are nbout 45,700 frmilies to deal
with 1,080,000 ~cros of arable 1and or 23.6 aoros to -a family including
fallow and the ~rc~s not yet taken wnder cultivrtion,

The prunorty system is still following the traditimal laws, A
oortain arus balongs to » village community and tho chief of the village
(the nlkali) Aistributes the nrable fields among the villrge 1amilies,
There might be ch mes ovory year. Thus n former is never -absolutely
certain whother he vill omltivate the same fields next year,

This tenmoy-system influenoces enormously the interost the farmers
take in the fladlds, If they nre likely to bc cultivnt ing their fields
for one season -nly, then obviously they are going to be wmwilling to spend
either offort or moncy in preparing the 1land for future use ¢,.g, stumping,
fertilising, tdeing onre of the frllows ma improving the fertility of the
s0il in general,
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Roal mixud farming is uven now rather scldom ond thore are . .
penorally speeking: t-n ~roups of farmers, the nrable farmers -nd the
stock farmors, The ~r~™J¢ Parmors may have only sheep md goats or
a fow cows, maybo ~ pir of working oxon, while the stock farmer often
have n largo herd, rca-rdod ns o "prestipe herd", They cultivrte only
n fow acres for sclf-support, No care what 80 ever is tnken to feed
the herds during the dry season, During the rainy scanson mad some
following eight wecoks thore is forage in sbundance on the fallows and in
tho shrub savenna, During tho dry sonson however n movomant of the
herds to the flood pliins t-kes plnce and this intorfores often with the
rico growing farmers, vho cre sproading out. Thus the onttle dopond more

wd more on the crop rosiducs,

Those fnrmors wh> keeping working oxen have renliscd their benofit
and tnke propor corc of the fodder, The growmdnut h:ny is atorod cnd 4n
addition the oxen rre fod with brane

2, Thg Presont Position of ’erioultural Tools and Igploments
bLa Hend tools

It is ostimnted thet still 99% of the framework, cultivating,
sceding, weeding, h-rvesting, trmsporting, is done by hnd and with hma
tools, Nearly all the required hand tools are looally mnde by the
vill~ge blnoksmith vho m~kes them '~ the individunl's wishes of the farmers,
Mmy hoes nre of timber ~nd just the cutting edges ~re reinforced with
iron, Long or short h-ndles ~re used, md the shnpe depends on the
trndition of the tribe the frrmer belongs to, There nre no statistics
about tho import of f~rming hand tools. Inquiries have been made md it
was found tht in 1970 -nd 1974 a number of hand tools wore glvan ns ~ gif¢
from the Unitod Stntes, In 1970 there ware cuttors, ploughs md axes,

50 of onch type m” tincl hacs and ordinnry hoes, 100 of each type, In
19M 100 heavy h-nd hoes ticre hrnded over, It hns been said that the
farmors prefer thoir tr-ditianal ones,

ooooﬁo



B, Ox=diram Imﬂcmcn’g_a_

It is only - anell porcentnrge thot is notunlly dmme by mmimal
drwn implemont, but novertheluss it is the boginning of the mechanisation
of ngrioulture, The equipmant onnsidercd are ploughs, ridgers, weeders,
sceders, esromnut lifters -nd onrts, About Pifteen yoors ngo n small
number of ox=-plourhs were introAuced, Thesc were tho first in the
comntry, ™ith thc rising netivity of the Mixed Parming Centres the
number of the ox-Armwm implements nlso ineronsed, The Minietry of
Rgriculture have some st~tistics nbout the snle to frrmers boginning in
1969, TPor the same yunr onwards the Customs supplied figures on the
import of “Ox-drwm aprioculturnl mnchine nnd apnlinnces for preparing and
cultivrting the soil (cege ploughs, cultivntors, rollers cto,)" wmder item
M2-410, The fifurcs in 1966/67 and 1967/68 sre obviously filse, Most
likely they include - grent number of Spare Parts, Thus they have been
correctod nccording to the eoxisting trend, Moreover there is the cstimate
of the /pgrioulturnl Encincer on tho total number in 1972, Assuming that
before 1969 about 500 ploughs nnd ridger were in the cowntry, the figures
of the three sources hove boon 1aid down in the diapgram I noxt page dut only
for ploughs md ri’zos togother,

The situntion of the ox=lramm implements is rather confusing, Years
ago different types of ploughs were imported from different cowntries,
These ploughs wore singlo rurposoees For the mnin crop, the gromdnuts,
tho frrmor also Aid the ridging with it, Later n single purpose ridger
was imported, ‘'n inported multipurpose implemant wns not successful and
is now-a=days usel ns 'n ox=onrt only, The total number of ox-carts hns °
bewn estimated to bo 1400 to 1500, nd woeders, seeders snd lifters to be
200 onch type,

ooe oﬁoo
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A, Recent Achicvement of the Agricultural Engincering Section

As nlrenly mentioned bofore, the N*Dnma enttle rce is lighter
than the 7ebu race = ~ccordingly the pull of one N'Damn oxen is only
1204130 1bs max 160 1bs, Due to this fact the implements offered on
the mrrket arc not suit-ble, During 1974 the Agricultural Engineer made
£ great number of tusts with single purpose md multipurpose implements
imported, After somc rlterntions a prototype wns mnde, It nlso has
boen kept in min? th-t +his implement should be easy to be manufnctured
by the climin-tion of c-st iron pleces sete, Unfortun~tely these implements
could not be tustud properly during the senson 19M, For the scason 1972
howover enough wmits ~re nvailable, They will be tested on the 2, Mixed
Frrming Centres i 1cll s with 24 individusl farmers, The multipurpose
imploment will be ecuippod with ploughing body, lifter, we-der nnd ridger,
vwhile the single purpose one is for ridging only with a bigger body, The
ox-crt hns ~lso buon nolified, TFor the time being the axle with the
wheels, the chnsais ~:11 the other iron ports n~re imported while the wooden
prrts will be mode in the Ywndum Workshope By moli“ying the ox~-cart it
is Yoped to m-kc it chenper,

b, Rccent Developmant of the Mixed Faming Centrea

As previously mntioned there are 24 Mixed Farming Centres which
are equipped by the '.griculturnl ®ngineering Section with ridgers, There
are for the scnsm 1972 450 ridgers but they nre not sold wnd not ndded to
the snle figures »f thc Ministry in the diangram, The young farmers ~nd
the oxen are tr-incd with these implements mA they tnke them nlong to their
own forms for one scosm only, The other implemonts nrc also available
and the farmers nrc instructed how to hndle nnd to set them, As sald
before the newly doveloped implements will be tested on the Mixed Pnrming
Centres and they nre¢ -1so shom mnd explained to the yowmg frrmers, Thus
theso Cuntres ~ro¢ i very importmt link in the further mechmisation of
agriculture,

eesef12e
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The Nation+l Repnir Weeck is n combined effert of *he Lgrioculturnl
Bngincering Secotion 'n” the Extension Service, Once o year a certain
woek vell beforu the rains is published by Gambisn Brondonsting, A
fitter from tho “sriculturnl Stntions, equipped with spare parts and tools
will be nt the Cantros mad the famers of that area will bring their
implemonts to be roprired, Of course they have to pny, However if some-
thing goes »rong Avring tho season, the farmer may have to travel long
disteances to ot it reprired therebyloosing several 3nys during the very
dusy senson, booruse the Mixed Farming Centres nre not supposed to do sny
reggirs, Tho Natimal Repnir Week wns stnrted in 1967,

o Tractors and Implements
In a previous chpter the Tractor Ploughing Scheme has been ment ioned,

The farmers nre sunrose! to pay in ~ivance 30 Dalnsis por nore, However
they nre well behind with the payment nnd the tractors nre stnding idle mnd
valunble time is lost, In 19M only 6,000 acres were done by the tractors,
Thus the notual costs per anore are very high and the schome must be substitu=
ted by Government, There are 28 tractors in the scheme, The Depnrtment
of Agrioulture h~s on tho whole nbout 50 tractors, the Public W rks Departe
ment anothor 20 rad nbout 20 are privately omed,

The repair oand m-intenance is done in the workshops of the /grisultural
8tations,

Pexrt 11, PRuture ‘.speots

1o Plans of the Government

Barly 1974 the'Third Developmat Programme 197 /72 to 1973/7" has
been elaborated by t'e Government of The Gambia, This programme shows
clearly its ondeavour in further development of the ocowmtry, Thoso topios

oonceming agriculture in the near future shnll be mantioned here ns they are
essential for this study,
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The grovth rnte of the popul~tion hns boen ostim~tod in 1970 at
2.1¥ in pencrnl, vhile it 1s estimated at 1,9 outside the Bathurst -
Kombo 8t, M-ry rroe, Thus the population of The Gnmbin will be mid 1972

nbout 375,000 on 4,000 sq, miles, That means thrt tho density of the
population is ono of the highest in Afriea,

Due to the vory violent 1mnd prossure the urban drift is constantly

inorensing the nurber of jobeseekers, It is thu aim of the Govemment to

stem this Arift by nnking the rural 1ife more nttrnctive, But some drastic
changes in “griculture must tke placee '

The are s most suitablo for farming hnve been oultivated for neny
generations by shifting oultivetion, The fallow period used to be 8 to
15 years whilst now=nedays due to the 1end pressure it is 2 to 3 years only,
It is cvident ¢h-t this method cmnot continue, oven by using fertiliser,
8oon the fertility of the s0il will be ruined and the economy of The Gambia

will be thrcrtened as ngriculture contributes over 50% of the Gambinn
product,

The mly mswer is a complete change in the traditionnl system,

Intensive ovltivation of thc fields to raisc the yield per acre and .
to produco r botier auality crop. '

Intensive onttle ronring mnd to regnrd the herds ns onsh crops,
Using the frllows-to grow specinl fodder crops, conserving orop residues ‘ "
md mnking sil~re, |
The Mixed F~rning Contres will find it very difficult convinoing
local farmers to ch-npe their traditions, The Cantres will need to be

oonstnt exnmples to them, “henever possible ox-drawn implements will be

used to Ao the work in the fields md also ox=drrw m-chines will be used
in the farm ynrd,

cosofthe



-1l -

The “.zriculturcl Bngineering Seotion will devolop nnd introduce
further ox-driwm implements, tools nnd farm yard mnchine to be tested
and demonstrated -t the Mixed Farming Contros, They will be designod to
be produced s f£-r ~s possible in the country, using local materinal when=
ever it is applic-ble, md for a reasonnble prico,

It is the purpose of this fegsibility study to evnluate the possi=-
bilities for this 1local pmduoction,

2, TFuturo Dommd of Ox~Arnwm Imploments

Before discussing the possibilities of local produotion the demand
of ox-irem implenents should be kmown, In a previous chapter the
probable developmunt of those implements is given in the dingram I with a
total of 2709 in 1970/M. Booause the ridger is the most important
inplo.want the folloving ns well as the previous oalcul~tims are mnde on
the ridger though they 4o include some ploughs ns well, The demand for
2t least the next five yonrs must be fowmd as it is decisive for the way
of produstim, DifCorent possibilities offer themselves (sce diagram IT),

1) Yo my simply oontinue the devolopment of the provious years,
Evory body knows that the demand of = product decronses slowly
wmtil the nerket is sa*irated, This howover will not take
place for mmy yoars to ocome,

11) Thc owltivntod mres of 335,000 noros of which 5,000 aores are
dme by trnotors may give an idea. /.ssuning that up ti11
1979/30 30K of the arca might be cultiv~ted by oxen, the total
number of implements must bo some 5325 should each pair of oxen
work 20 aores per season,

111) Both thoso previous considerations arc rather vague. A new
impleomant will be bought if an sdditional pair of oxen has boamn
trrinode The troining in tho Mixed Prrming Centres nmounts
to 350 per year plus 9% privately trained gives 365 per year,
These fizures are valid from 1967 only. Before this year 150
prirs might have been trained, The oxen however will not be
renlly poverful for work when older than 8 years. Thus-a
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totnl of trained pnirs including the trnining in 1972
ndds up to 2490, The mortality rate of the N'Damn cattle
is 8rid to be 3 to %, Considering that the working oxen
nro woll looked after 3 hns to be subtracted loaving a final
totel of 2415 pairs of trained oxen, As this figure is
fairly closed to the number of implements, this caloulntion
scoms to be rather realistio,

Thus we will have n demnnd of 365 new ridgers por
yoar » figure whioh may slightly inorease. As the supply
h~s not beon sufficient during 1970/M and 1971 /72 for the
yerr 1972/73 the demand will be higher by m extra 150 units,

Under Gambian conditions the 1ifetime of the ridgers ond
plouhs e n be cnloul~ted to be 10 years, Actually some
implements 10 yoars of nge have boon sean, 8o in 1973/M
the lemand for replncement is likely to start, Jor the year
1963/6, n total of 500 imploments hns beon estimnted, In
1973/7 the replncement mny bogin with 10K, increcsing with
the vonrs,

In tho graph ITII the presumnble demmnd of ridgers and ploughs
‘18 showvn and on those fipgures the considerations for the -
possibilities for production in The Gambin will be based,
The denmd for ox-oarts nnd other imploments will most 1likely
bo - 1little less,

veeefib,
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Pt I1I, bilities £ 0 odugtion of Ox-dr

Aredn nainly the production of ridger md ploughs will be considered
ns the existing nrrangement for the ox-o~rts is quite satisfactory,

Tho n-torinl required for the production must be imported, It .
omailsts nrinly of raw moteriel in st-nd-rd length, of given cross-seotions,
of screws, bolts md nuts and of the s-coinl wenring parts like mould-

bonrd, shore, points ete, The Job 1s n corbincd ona for mechmniocs, black-
smitha md .elders,

The demend in 1972/73 will be about 515 units in 1973/7h about 415
rnd from this figure grndunlly inoreasing during the following years,

1o In o Factory

Some nay hnve in mind a faotory 1ike tho Siscomn plant in seneral,
Tho dennd hwever is the decisive frotor the rrodustion of Siscoma is
s2id to bo 60,000 implements per yoar, Tho Gambian factory would of
esourso be much smnller, producing mn avorn~ge 1,2 wits, or including ox~ N
onrts 2 uwnits por day, in which ensily the Gembian demnnd for a year
would be ~roduced in n few months only, /lso at amy rate tho costs for
i dorrool tiom costs md other overhead costs will be too high. A profita-

ble antoryrisc omnot be seen, }

Noroover r. factory whatevor its siso is not flexible enough to meet I

& number 7 smeller nther requiroments of tho fnrmers, v

Nevertheloss the persomnel md equipment requirements shall be
1istod 8 well s the costs in comprrison with the following proposals,

¥ per who 1s n1so the Chief Bagineer will be in charge of the
frbricition, He will be the only expert, the jJob desoription is “swmd -
in fnnex In, /n Accomtnt ~nd n Storekoeper, both Gambians are needed,
In tho workshop there should be five man, ~ workshop foreman, two mechmios
md two npprentices from the Voeatimal Troining Centre,
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Lt the nonent 1t is not possible to give exnot prices for the

requirements ~3 no price-list is nvnilable only n lump sum oan be
mentioned,

2. In tho Workshop of the Lgricultursl Engineer

It hrs 1rendy boan mentioneld, thnt the workshop of the

Lgricultural Ensincer ~t Yundum must be impmved to be sultable for
the devolopment of further agricultural equipment, This workshop
should nlso bo equinpcd with a basio set of blnckasmith tools nnd jigs
dosoribed in the noxt ohapter,

If the Apricullturnl Engineer would employ 2 or 3 yowng men from
the Vocationnl Training Contre as apprentioces he would be nble t» have
several hundred imrlements produced in ono year in order to meet the
domand, Besides the ~pprentioces, there should be a trnined mechmic
for supervision m” o take oare of the store nt the same time,

/i workshop bullding is nooossary eny woy tnd in this ocase of
production it must bo a little bigger, The othur additional requirement
is only the sut of blncksmith tools,

The costs ~rc ¢iven in n following chapter,

2e With Village Blacksmith

A third possibility to deoentralise the production and have
it oarried out by the village blacksmith, By his traditional
profession the backsmith ocombines to a certain degree the basio
knowledge and “bility of the three above mentioned artisana, He
Imows how to h-ndle nuts md bolts aid how to operate a hacksaw,
Some blacksmiths ~re familinr with electrioc -welding and of course
all of them how to h'-ndle md to treat irm,
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The villrpgo bl-cksnith already has his workshop, no matter
how primitive it mry be and he will also have some equipment,
All the blncksmiths have a forge either with a fan or with
bellows, Some of them have a normal anvil md some hand tools
like hamior, tongs, files etc, They may have hnnd-driven
drills and grinding stones, Even an eleotric welding sot has
R been fowmd,

A welding set is nbsolutely neoessary for the productimn
. of the imploment in mind, ‘n cleotric one is cheaper and sasier

to operate, Thc.cfore the seleotion of the first blacksmiths
is restrioted to those plooces where there is uleotrioity
available, If the first attempts tum out well there is no
renson for blecksmith from other plnces to toke up the production
with gas welding sets, However the replacement of the oxygen
md ncotylene cylindors must be scourod,

The villnre blrcksmith has slways produoced the hand tools
for the farmors, so he has already close nonneotion with the
oustomers fer ox—-drm implements, He hns always been able to ' .
mnke his livinpg, the produotion of implements is o possibility
to earn more momey mnd t2 widen his business consideradly, }

I

With rogard to the repairs and Spare Parts supply, another
adventage offers itrelf, The blncksmith will be encouraged to
keep a small stoc): of Spare Parts adeounte for the implements he
sells, It goes 'rithout saying that he will oarry out all repairs,
Aftor some yenr it is hoped, the number of blacksmiths making
implements, will widely exceed the number of Mixed Parming Centres.
Then the Departnont of Agriculture will not have to orranise the
"National Ruprir “7oek" any more, As this burden will be shouldered
by the blanksmiths who will have taken over, They are on the spot
and the farmors don't have to leoso any more velucble deys during

the busy scason,
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In mony contrics in Europe tho village bleokasmiths have been

the ploneers for the rmechmisntion of agrioulturs in my form and it
will be the sric in Tho Gambia,

ke Trainine of Villnge Blacksmith Linked to Agricultural
En corin ’Torlcahog

The proposnls 2 ~nd 3 oculd well be linked topether, the
training workshop ~nd the Agrioultural Engineer's workshop,
. Whenever the instructor hrs n group of blackamith for training,
he will not be rroducing any other implements other than those he
oonstruots rs oxomplos to the trainees. When he is not instruoting
the group of bl:cksmith, or when he is not on past troining inspec-
tion toure, He m~y have one or two other men from the Vooatioal
Training Centre, 1In onse the instructor is on tour, “he rgric-
ultural Bngincer i1l t~ke over the supsrvision of the production -
in the trainin- orkshop,

With this :rrmgoment those two workshops together oould
well produoc the demand, Houvever it should not be forgotiun that ' .
it is the aim th't gradually the village blacksmith will take
. over the production, But the workshops will not be unococupied,
I8 soon 18 the bl-oksmiths reliove them of on¢ produot they will ; N
. @ shend with tho noxt implement tho blesksmith might not yet have C
been trained for,

Por the selootion at the Voontional Training Contre the sons
of a blackamith vhorc thore is elcotriocity should have priority,
In 1975 thc first trainces from Misorio at Lamin will have finished
and tho apnrentioos might be recruited from therc as thoy will have
some training in forging too,

The porsonrl requirommt is Just the snme as with the two
sopnrate proposnla 2 rnd 3, Tor all of them a full time Job is
gunrmtoed o

T S
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Regarding the future of these two workshops vhich will have
m important tnsk for mmy years to come, it should be made sure
thet the ssne line will be followed even when the contract of the
two oxpatriotes !'~s Cinished, A scholarship for two able Gambians
1s proposed, These young men nre E. Sonko at Yundum ~nd B.,M, Cham
at Sepus Both of them did the City nnd Guilds Part I 193 and they
should be sont to UK, in order to make the City and Guilds Part II
193, Mochrnical En=incering, Both are working in ~bout the same
line now and thoy ~rc folt to be able to work in this scheme later
on tc the benofit of their country,

The physicsl requirements nrc slightly difforent but only
regarding the workshop building, TFor the sake of easy supervision
the workshop should be in onc or two ndjoining buildings., The
workshops thoriselves must however bo strictly separatcd as well as
the stores, The equipment for the workshops is the same ns stated
previcusly for the blrcksmiths,

Part IVe The Practical Performance

The presont bockzrownd snd the conclusive reasons for a looal
production of simplo ox=drawn implement nt a recnsonable price, have
been shown in the previous chnpters, Also the probable demand for
years up to 1979/80 hns been clnborated, Different possibilities
for the production hrve been shom, Whnt the villnge blacksmith will
be produoing will ho discussed in prrticular mnd how to ocontrive the
practical porforn-nce will be shown in this chapter,

1, Toochnical Preliminnries

It has boen said adl ready that the Agricultural Engineering
Section has developpcd suitable implements bnsed on Bnglish designs,
During the serson 1972/73 they will be thoroughly tested, When they
have been accoptcl the fgricultural Engincer will make proper technical
drawings of coch imploment, the attachgents snd ell single parts,

ooo-/zzo
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Ls tho brsic dosign is tcken from an English company, They
must be epnroachod to negotinte on two subjoots, The permission
te produce ihc implemonts in The Gambia 'nd at the same time this
fim shoul? /marwtco the supply of the wenring ports for the future,
(Project Equipnent, Newton Tonoy, Salisbury, Wiltshere),

A 1ist of m terlal, parts md raw m-terial, down to the last
spilt pin 172 bo drazm up by the Agriculturn). Bngineer, As
soon ~s the ncrotirtions with the compnny have renched a favourable
rosult tho m-terinl for the implements must bo ordered at once,
A renl 1007 complete supply hns to be onsured,

2, Physic~l.and Personal Preliminnries

At the srme time vhen the supposition to order the material
is given the tools and enuipment for the blacksmith workshops
shoull be orderci, A 1list of thestools etc, you wiil find in
fnnex II., /. complocte set should be ordered for each blacksmith
of the first proup to be trnined, onc for the training workshop,
one for thc workshop of the Agricultursl Engincering Section and a
spare set,

Tho solcction of the blacksmiths is of course important to
] find the ri ht oness It has nlready been mentioned, that due to
the cloctric wclding set the choice is bowmded to the places where "
there is c¢lcotricity, There are now 4 plnces equipt with electri-

oity, thesc nre Brikmma, Korewan, Georgetown and Basse, these towns

oro well istributed over the country, The towns and the blackamiths
thore must be visited by a technically well informed person together
with mothcr person who must be competent in the finmncinl and adminige
trative mestions, The blacksmith should bc middle aged with a good
roputntion md it is hoped they will except the offer mnde, He should
be liter~te in their own lmgunge,
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With regrrd to the interohangeability of all parts espeoially
of the importod wenring pnrts, one imploment must be oxactly like
mothor one, TFor this renson jigs ~nd forms hove to be made very
oorrect In mdcr to gu:rantee uniformity, These jigs should be
made in nccordronce with the technical drawings of the Agricul tural
Enginecr with the ~dvice of the blacksmith instructor, who will be
specitied 1 -ter,

Tho building required for the training must have wator ond
eloctrioclity al comprisc of a smnll leoture room, a room for changing
olothes nd Lo w~sh, o vorkshop of ~bout 20 x 25 m, one comer
soparatod for welding and n storo for ports, Outside the bullding
there might he -~ shed for the forge ond rnvil ond another one for the
long raw n-tori~ls, TFor the blnckamith instructor a house would be
required, .

3e Tr-ining and Post Training ~—

The bl-oksmith instruotor must de a reanlly good prnotioimn
about 40 yu rs of ~po from an English spenking cowntry, For the l
proposcl Job-Douscription sce Annex II, He should bo nssigned to ‘
The Grbin for o period of two to three yenrs, He will train the
snnll group of bl~cksmiths mainly in eloctric welding, The training
workshop will be enuippsd with just the same bnsic tool sot, the
blnckamiths ~r¢ expected to hnve therefter in their om workshops,
During the tr-ining the blackamith will mnke some implements by using
the mentioned jigs ~nA npplimoes, What further toclnical abilities
will be treined depends mtirely on the kmowlecdge ond experience of
the individu~l ~rtisan, and will be left to the docision of the instruo-
tor, It is hovover esscntinl that during the training some very
primitive -wnd bnsic idoas about oaloulation md book-koeping will be
brought forward to the blacksmiths, Duc to un officianlly mnde proper
caloul *tion tiic selling price of the imploments produced by the
blacksmith 1~ter on will be oontrolled to an upper limit, The same
group might be onllod in for treining for othors, 4y the moanwhile
developol mnd tostod implement$s e.g. o secder and ox-cart,

..../2'».
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An Bnglish sporkin; brasioly trained mechanio should be attached

to the instructor ns -n nssistont and if ncoessary ns on interproter,

+ The Jonsth e T training period will have to bc discussed
with the blncksmith instruotor. As a gencral point of view it
might be said thrt the training should not trke more than a month
or two, Tho ~io o tho blacksmiths should be botween 30 e~nd 4O years,
Peoplo of this rrc ~~c not uscd to continually absorbing new mothods
for a longer poriod. then this, On the other hend they do not 1like
to loave thoir homos,thoir busincss and thoir family for long time,
The past training is ~s important as the initial training,

After this first training the blicksmith will roceivo from the
storckeepor thc bnsic equipment and the material for » certain number
of implements which he will produce in the following months to sell
to the famers, The numbor of implements he is going to produoce is
fairly accurately imo'm by the number of pnirs of oxen which have
been trnined in thc ono or two !Mixed Farming Centres in the neighbour-
hood ,

Soon after tho blocksmiths went home the instructor wiil tour
around to visit them in their om villages and workshops, He will
advise them how to install the new equipment in the best position and
help them in the work ithey are about to perform, Ho should also
oonstruot snothcr implement with the blacksmith in the blacksmith's
workshope Thesu past training visits should be repeatod several
times. While on tour tho instructor may also be looking out for other
onprble blacksmiths to join the next groupe While working with the
artisans in thoir ovm vorkshomsthe instruotor will also show them how
to make additional tools for their own use, For this purpose the
instruotor should inkc along some material from the scrap yard at
Ywndum md Sapu, /. blacksmith is in the luoky position of being able
to pruduce in his omn oocupation a groat deal of the tools he is in

need of,

ooooﬁ5o




-25 -

The training workshop should be -in the neighbourbhood of the
workshop of the *griculturnl Fmpineer, Here the trainces osn watoh
an even botter wor':shop thon their own in operation nad observe the
development of new implemonts which they will in time be producing,
The trnined blncks,ith 141l be enoournged to kecp & small stock of
wearing prrts hu wili sell to farmers, even for their older implements,

Le Personnl wmd Equipment Requirements

Tho persons to ho ¢ngiged in the pilot scheme have already
beon mentioned,

Pirst of all tlurc is the blacksmith instructor for Job
desoription sec ‘nnex Ib, He must be a good practioion, flexible
and nble to improvise, It is morc then likely thot ho will never
have been in *fric, before » 80 18 the work will be complctely new to
him, he will require some guidanoe during the first few months, This
guidonoe shoul? bo siven by w experivnced expert in a sonior position
to him, so th:t ho nisht not be delnyed mnecessarily through inexperience,
The latter, familicr with Gambian conditions and nooessities, should
follow up the developmont of the pilot scheme, susrgesting allerations
and improvements, Ho should nlso Aisouss with the ~uthorities concerned,
the Agricultural @n~inecr, md with the instructor the furthor development
of the program, In order to foliow the sr~me line, the same expert
should be availnble from time to time,

The nbove mentionecd nssistnnt to the instructor should be an
intelligent Grmbiwm ::ith some mechanicnl bnckground, If possible he
should spenk English plus twn loocal langunges, After working for
two yenrs with t'e instruotor he may be able to tnke over from him,
The training of tho blncksmith wiil go on for years,

0-../260
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The noxt person in this schome is the storckeeper, During
the first yerr this will not be o full timo job, so he should also
work with tre instruotor, who will also svpervise him in the store,
This storokeepor ns well as tho assistant should be from the
Voortionnl Trnining Centre,

The equipment requirements have alroody heen memtioned,
Theso arc the building for the workshop, tnc houso for the instructor

md the ecuipn.nt for the workshops.

Prrt V. Fin-noinl Requirements and Comprrisons

It is rothor diffioult to give at this stage oxnot figures of
the finmocial reruirements, As no prioe lists were aveilnble and
the oosts for the ocquipment ns well ns for the buildings could only
be estin~ted, These figures however -are given after intensive

discussion with cxperienced of'ficials,

Four -propos-ls were mnde as to where to produce the ox-dram
implements,

1g In -~ factory Investaent Overhead ocosts
& &
Building with 2 offices, store,

workshop, wcshing room, toilet etn, 5000 250
Workshop nd office oquipment 2500 250
8alary Meneger, Chief Engincer (Bxpert) €500
" Acoowmntont 350
* Storckoepor 200
® Workshop Foroman 300 -
" 2 Moohenios hoo iinolud:h.g in selling prioce -

% 2 ‘prrensioos 200 ——

Total cverhead cost per year m__

ooooﬂ70
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2, In the gricultural Engingor's Norkshop
Investment Ovorkead Costs

Bullding with workshop, store mnd equipment £
1s required in mny crse 2000 -
Set of basic bl-cksmith tcols 400 WO
Salary Mechonic & 3torekceper 300 -
" 2 Apprentices 200 s i;;i::ms in selling
fidditionnal overhead ccsts per year £40

2s With Villoze Blacksmiths

Invostment Overhead Costs

8 &
Building with Torkshop, Store, Lecture room
chmging and wrshing room 2%00 128
Houso for instructor 2500 125
Set of basic bl-cksmith tools 400 &0
8alary Blackamith instructor $300
"  Assistrnt Muchanic & Storekeeper 200 including in -
" 2 Apprentices 200 selling price -
Total overheand ocosts per year m:
agksmith Training Workshop with Agricultural or's
Yorkshop
In ganeral the costs nre the same 840
Plus 2%
256%
The bullding is less wwhen both are in one 200
Total ovorhead ocosts per year £1%
ouﬂo
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It is Aoui:tful whether the salary of the experts should be
inserted in this cnloulrtion, The proposal 4 however has to be
regarded ns n commercial enterprise and the position of the expert
will be filled sometime by a Ganbian, so at least his salary should
be taken in considerntion,

The Apricultural Engineer's Morkshop has least overhead costs,.
But that is quite n"twral as it is an existing section of the Depart-
ment of Agriculture, This workshop however hns to fulfil other
tasks o,ge developing ~nd testing other implements, TFor this reason
it will not be possible to produce the whole demand of ridgers and
ploughs, maybe 4 only,

Also proposal 3 has other tasks namelv the training of the
village blacksmith, but as the Agricultural Engineer will supervise
this workshop vhen the instructor is on tour, this place will be in
the position to produce £ of the demand,

This locds already to proposal 4, By this arrangement the
vhole demmd of riigers and ploughs will be covered and as soon as

some blncksmiths m~y trke over a part, this workshop will gn ahead
with the productimn of other equipment, say ox-corts,

But with -1l 4 proposals how will the overhead costs be |
covered? Of course by the sale of the produwced implements, The “ '
selling price of ~ 'hibar frame with ridger and lifter as recommended
by the “gricultural Ingineor is now n little less thm £i8, One
renson for hnving onrried out the production in The Gambia is to lower
the price. Tt will be possible to cut down the price by i, that is
£2, On this production price a margin of 19% must be added to get
n selling niice of £14, that is n margin of £2 to cover the overhead
oosts and then it is still 22% cheaper th:n tho imported implement,

This margin of £2 per implement is insertod in dingram III in relation
to the onleoulsicl ‘emand or sale (see diagram II) in the following
years, The ~bnormally high demmd in 1972/73 has been negleoted,

ooom.
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In Maegram IIT it is easy to see that with proposal 2 only
the overhend costs will be oovered, But as said before in this
oase the demand will not be supplied without ncglecting the other
tasks of the “rricultural Bngineer,

The next is proposal 4, 1In this onse espeoially beoause
the expert hvs to troin the villape blaoksmiths it 1s falt to be

Justified to doduct his snlary ma have it replnoed by a Gambian
suooessor with ~ srl~ry of £1100, Then we will have for proposal
b total overhend costs of £930, This amomnt will be covered in
1975/76. At this time the contract of the blncksmith instructor
should be termin;tcd wmyway, Thus proposal 4 seems to be the most
promising,

Part VI, Purther Devclo t

If the produotion of the ox-dramn implemants and the other
domands of the frrrors is gr~dually hmded over to the village
blrcksmiths, 1t is sirongly believed that it will fit vory nently
into the 3 years plon of the Government °

The vill~:c oraftsmen, the blacksmith, the onrpenter, che
artismn in lenthor, they nll are in n dosperate position as mmy
things e.ge vonpons ~rc not asked for sy more md very mmy utensils
are imported, Morcovcr it 1s ofton impossible for them to get proper
tools and the proper m-terial they are in need of, even when they are
prepared to pny cash,

Now idens nbout things for n somewhat higher standard of 1life
for the rurnl popul-tion must be put forward to the village oraftsmen,
Bosides the ox=-drnm implements the blacksmith will inevitable be
required to producoe other equipment e,.g. ox-carts, gromiut hullers,
water 1iftingz devicos, oapstan to Arive mills md threshers etec, The
onrpenter will complete the ox-carts, he will make harrows, marking
rnkes, hey rnkes, mrybe oven trm smission goars cto, Also the
oraftsmm in lcnther will play his shaye in this develoment by making
better hnmesscs mad so m,
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When tho rural nrtismns are trained to produce more modem
equipment md have widoned their knowledge md ability they will
recognise thoir chnncv to enm more ma they will be preprred to
improve thoir workshop equipmint to widen their possibilities,

Ind when youngs men from the Voentional Tradning Centre or from the
Misorio hmdicrft school are trained in the smmo line at the same
place, the scttlod ornftsmen it is hoped, will be willing to co-
operate with thom, Moreover the village youths will have a chnnce
to seo, to 1le~m -nd to carry out really modem produtive work,

This foct will hadlp to stem the drift to the toms, A now gmoration
of rural h-ndicrrftmen will grow upe

The f~mmers ~lso will @odly consaent to this development,
They arc not firced nny more to undertake sonetimes long ma
tiresome tours to onc of the Agricultural Stations in order to get
o spare prrt or to hove small things put right, Sometimes by
this he is logsing 3 days or more during the busiest time of the
year, With othor equipmant on the fields ~nd on the farmynrd the
rural life will hocome more attractive, reduoing the trand of the
youths to go to tho towns,

Of cowrse such n development will tnke ita time, It has
been mentimod before that the bu,nuning of fam mech~nisntim took
place some fiftoen yoars ngo, The Gambia is now making n remnrkable
atep nhend in this line, It is hoped that within three years after
the stnrt of this pilot production scheme some notioeatle steps will
have boen nohlevcd towards the target for development of the villrnges,

AUMMNALRX

The ro~sons hnve been stated in Port I why ox-dramn implements
should be produccd in The Gombin, The offer on the World Market
does not suit the Gambian oconditions, they are too big for the strength
of tho N'Dema oxan mnd the prices nre continously rising, Moreover
less md less frctories nre prolucang these implements as tho small
compmnios arc being takon over by bigger concerns who nre not interested
in small series; Tho domand of The Grnmbia hans been shown not to bde

I
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of my intercst,

The only solution for thc further development of mechan ised
faming 'nd o iatroduce modem teohniques by using ox-drawn 4implements

ad other higher strndord equipment is to produce the demand locally,
In this fersibility study & way hns been 1ined out as to how this
oould be done. The proposal bns boen mnde to apgnge the village
onrftamen in this problem as it is very likely that this will dbe the
most effective method for the development of the villages of The
Gambia, This program will nid the endeavour of the Government to
make the rurnl 1ifo more attraotive md will help to lessen the drift
to the towns,

In order to hnve, as 1 start, » smell number of blacksmiths
trrdned ~nd equippod, to enoble them to produce » pnrt of the demand
for the sonson 1972/73 the arrmgement s should be started at once,

The reecruitins of the experts, thu ebroad training of count erpnris,
the order of thc m torial md equipment md the solection or oonstruoe
tion of thc required buildings should be started without mny delay.

It i3 hoped thnt tho right decisions will be made in tl.at it
vill contributc not only o tho modemisantion of sgriculture but also
benofit the rest of the comtry,

andix In
Job Degcriy_t.ion

Post Title: Expert in mmufncturing small agricultural machinery,
Durntions Throo years,
Date Requirod: /.s soon as possible,
Duty 8t~tion: Bathurst,
Purpose of's To mmufncture mnd anssaemdle smnll multi-purpose
Projeots Imploments and ploughs ncocording %o drawings,
To tr~in a comnterpart mad mechmics for this work,
To mmnage this smnll factory,
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Duties: This smnll factory shall be established in Bathurst
or in its neighbourhood to meet the demand of Gambian
farmers in this kind of implemmnts, The number of
the output is limited to 400 to 700 wnits,

The export will be expected tog
1e¢ Moncge ond supervise this small faotory in my
respeot inocludang book-keeping,
° 2o Mmufnoture the implement according to prototypes
rmd drawings as cheap as possible,
¢ 3¢ To trnin e local cowmterpert so thnt he may take
over af'ter 3 years,
he To train the local mechmios and apprentices in
proper aocurate work,
5¢ To koep the stoock up to the requirements, The
wearing parts will be imported,

ounlifiontions: Dogree or equivalent in Meohmionl Engineering. -
Extansion experience in the mmufacturing seotor,
in estdlishing mmufacturing wmits, mrchine tools!
seotions, mrooess planning, production techniques, ' .
Jigs, proJoot scheduling nnd orgmisation,
Experience in book-keeping md manngement,

Lmgunges; English, i I

Appendix Ib,
Job Dosgription

Post Title: Blacksmith Ingtructor,
i Duration; Threo years.
' Dato Required: s soon as possibdle.
Duty Stntion; Yundum, 15 miles outside Bathurst mad touring the

oowmntry,
Purposeo of To train villnge blacksmiths in short oourses in
Projeot; produsing ox-~drawn imploment acoording to prototype
md drrwings, To train young men from the Voontimal
' Training Cantre in the sme abilities,
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Duties; The Instructor will be expeoted teog

1. Help in the selection of villege blncksmiths for
the course,

2, Trnin the blacksmiths during » short course to
produce the implements in demmnd,

3¢ Tour the cowuntry visiting the trained blnokamiths,
odvise them in their oom workshop in my respeot,

be Troin the yowng men from the Voontional Training
Centre in the sme line mnd produce with them some
200 imploments per year.

5¢ Mrko full proof jigs for the imploments,

6, Trtoh oarcfully the stock and order now materiale
R-w material, wesring parts and small parts will be
imported,

Qualifioationss Must be firm in his profession if possible mainly
for rural demmnd, MNust be firm in electric mad gas
wolding, hardening, soft and hnrd soldering md in
normal mechmionl wrk, Must have some knowledge
in wood work, Mut be flexible ~nd able to improvise
md to do n good job with a primitive set of tools,
Must be.rendy to iuke hardship while touring the
oomtry, nccompanied by m interpreter, comterpart,

Ages ¥ to 45 years of nge,

Langungess Bnplish,

Anpsndix I1
List of Basio Blackmith Toolse

favil 200 lvs,
Tong, open mouth 20"
* , bolt 20¢
Saiths' hnd hrmmer 5 1bs,
" sledge ® 40 lbs,
Hot sets 1410 1b,
Racksaw, ~djustnble
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Hnoksrw blndes 6
Vice, Leg 4100 1bs,
Spmner, single ended 3*, §, 4» W
Plles flat bastard 10"
" " smooth 8»
"  ha1fromd second out 10"
"  round " én
Banch :rinding stone 12" x 2" Yorkshire prit

8toel rule 12" long (inches into 16ths, Cantimetors into
millimeters)

Blootric Telding Set with hmdsoreen oomplete 3 or single
f~oe 180 ‘mp Volt 240/990

Drilling mrchine, bench type hand-drivem up to 17/32%
Twist. drills 3", 13/32%, 17/32"

Forge, hind=-driven fan

"Mro hrushos 2

Brushes for pninting 4

feronoce

Third Development Programme 19M/72 to 197%/7 Sessional Paper
No., 2 of 19M,

Report of The Grambinn Livestook Marketing Mission 1974,

IO = Ganuv~. 1970, Memormdum to the Government of The
Gazbia on Ynpower Assessmnt and Plmning,
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This is to thmnk for all thedr help md assistance and
for the frankly given informations,

The Staff of the Ministry of Agriocul ture md Natural Resources,
The 8taff of the Department of Agriculture,

The Staff of the Veterinary Department,

The 8taff of the Agricultural Stations and its Seotions,

The 8taff of the Customs nnd the Statistics,

The Staff of the UNDP Co-ordinating Office mad their oollengues,
The Staff of the Voortional Training Centre,
Lemin Teolnical And Agricultural Ceatre (Misereor)s

Some Local Compmies,
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