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On the request of the Zambian Gevernment 1 was assigned by the
United Natiens Industrial Develeprient Crganisatiea te investi-
gate the pessibility of agricultural mechanization amnd thus
develepment of lecal preduction, in Zambia. A further
ebjective of my assignment was te sea if the lecal agricultupal
tesls and machinery preduction esuld be coi bined with the
already existing UNIDC Small-Seale Industries Preject, oo

that rural artisans eeuld have the eppertunity ef esnt ivwevws
empleyrient .

The accecplishient of this nany-sided and rether conplicated
tas: and the preparatien ef the projesals fellewing hereafter
was effeeted after careful censideratien of many ceonplex
factors, during the shert perisd at ny dispesal. Beaides the
data (mestly several years elc) ani very useful pieces of
inferuation ebtaincd fron varinus effices, ete,, it was
necessary te go and see fer myself 'he verk imn the fields, the
teels and nachinery the farners were uwsing, {9 ask their
epinions about the toels and inplenents availadle and adeut
their further needs, Sheuld there be errers in this study,
they are due - I beclieve = te the fact that it has been almest
inpessible te verify data and piceces eof infernation received
fren varieus sources,

Teehnical development of Zanbian agriculture - en the level of
subsistence, ecuergent and semrorcial farners - dees net nean
only mechanisatien, but alse inclulcs every branch of agricul-
tural preduction., Thic is why thc study can enly ecepe with

a fragnent of the werk to be domc in this field, namely with
the develeprent, ethed and pessibilities of the use of hand
tesis and Liaehirery, giving infor~ation snd preposals
asccording te the sphere of UNIDO, At the saue tiwe, this
study is met intended te give any details of the inpreverent
of the uetheds of agricultural preduction (this deimng the
special field uvf FAOQ).,

e T A T P

The problen of haw %o ensure the develepment eof the ether
factors sf agricultural preduction (tramspert, sterage, feed
precessing, etc.) should be given attention. This wust be
¢o-ordinated wit) preposals anc poasidble inplementation in
the field o the develepment of agricultural mechanization,
the higher yield and tha prepar receptien of the goads, whieh
have a reciprocal eifect on each other.
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The developnont of Zanbion sgriculturs is deternimed by the
follewing three main factorsi

-~ gquick and cheap supply of farn machimery for the
individual subdsistence fariersj

e melermization ef the eomnercial farmers' equipnemt
anéd scetoral nechanisatioen fer nalze and tebaces)
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- the spreading of mov, poderna teelmiques,

The efieet and  uijproel: of these foetors will deternine
jeintly the level, Jirections of Jcv.olopaent and rate of
reeharisation, &s wcll as the opti ot sizo of the nachines,
and purchesing rowr is also a relovant Tactor,

Cn the basis or investicotions, as well as ecrnonic and

tracn poliey, to be cesec ibed in 7ord dot. il Jeter, it dis
Jjustified by all weans '. . oo rgoicultur Y nachinery Tactory
should be estzblishicd in Zandia, o part ol videh would
asscmble nmore souhiisticatel tractor-cdrave iuploments (port of
whieh e¢an be producoe. 1ncally), watoer pumps for irrigation,
etec,

This faetory woeuwld decid, er nany ycars to come, on the
direction of agrieultural developnunt in Zanibia, Froin aunong
the machine inuusirics in the countiy, the cgriculturel
nachine industry vill eontinue to evolve ever several years,
oving te its speeial potential. The mozt suitable machinery
for sgricultural production in the eountry will not be nown
wuntil the first teels and inplemcents have been used Curing
several seasoms, vhich will then nalie it possible to have an
idea ef the final medifications nrecessarye. This proccss
cannot be acceicrated since the prenaration of the soil is
done im a certain scasen only (beginning of rainy scason) and
the care of plants is connected vith the biological charaetor-
isties of erop, the growta of the plant, etc.

7er tris rcason, when cnu.erating thse agricultural inplenents
eertain parts of which noed alteration enc¢ also the proposed
new cnes, I have mentioncd thelr exact naces and the agro-
techmical proccss or operation which is being cehanizod, ns
well as possible structural esolutions, The final production
teehnaloegy should be developed with far-reaching eonsicercetion
for these [retcrs {c.ge. melection of rav natoerial, foruation of
ceutt ing-~edge, etc.).

1 have given pronosals - with approniicte reasons - for the
alteration of sevoral structural p.rts, becaus: loeal produe-
tion will be rainly conceniratcd on band tools and aniral-
drowvn luplements and by tlis reans (he live lrbous exnpcenditure
ecan De reduecd econsierably, wiic- is the rain objective of
acriewultural icehanization.

Anether intention is to suggest tho introduction of sueh new
iepleuients (roller plougn) the use of waieh is alnost
sonnletely indeopenddnt of scasons, elisatiec eonditious, &nd
thus the meed for wuehr of the worl to be donc simultaneously
during the nigh season ean be avoldeds 1 an also recorminzending
the wse of auxiliary ir.vlcuents (iycdroliit water 1ifting
cevica) vhieh wors without any fuel or anttendance.

MRS -~ o s U s e
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Details are given to heln in ehoosing, imnstalling and putting
inte working ordcr, the equipment nceced for the small
dlackscith's shop and foundry in the preposed facetory, as
well as for emsvring the right production technoloyy. The
forge shop of thc {actory can start vor«ing sooner than the
rest of the factory (since therc is a complete forge shop in
the Zecbia Railvays Repair VWorlzshep, at Kabwe, almost unused,
which can certainly bc talien over by the proposed Agricultural
beeainzry Factory). The .orge shop will h .ve the most
profiteble procuetion and will be abdle to oo connission woric
for the nimcs, requiring a large quantity of picks, shovels,
ete,

Corsidering that thc Zaubian Governwcnt is aiaing at the
intensive cevelopnent of agriculturc, it is of prine inpertamee
te improve mechanization in thc agricultueal sector. This 1i»
why 1 have made a caleculation on the profitability of the
proposed A.H.F., enabling those corpetent to discuas oy
proposal.

One of the cbjectives of my assignmont was to cssist Rueom
Industries Ltd. in making severnl prototypes. Since it

beenne evident that agricultural machinery eould not be
procucec by smcll workshops or artisans only, and & new
foetory should be set up, no prototype machines eoulld be nade
by the focilities of a emall workshop and the future equipment
of the factory proposed is not yet at our disposal.

Summing up in short, the main objeetives of the Fiml Reportts
propocnls are to:

- procuce acrieultural hand tools and im plements loeally,
at low price anc¢ put an end to inportations;

e nmeke agricultural procduction easier;

« ensure continuous working possibilities for rural
artisana;

- erectenev vorking possibilities in the factory)

- inerease food procuction, thus inproving the food supply
of inhabitants;

« technical cdeveloonnent and ereation of the basis of
future training.
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11, Surme t tual goricultural development in
mbia & 205aks fer the greation of the agricultural

paghinery ipdustry and the develorment of the
garisylturan :gghanizrt{zﬂ

A, Summary @i agrien]iur-l develeorent in Zambia

Iambiz precduces me gricvitur 'l raechimnery herself, Thus the
vhele regquireicnt ¢1 the coeuniry {troeteor: 2nd Lheir equipnent,
amnimzl dr-wn implerents, sceteh e .rts, hrad teels, ete.) hos -
been and is imperted moinly fren Chin:, Seuth Afrie- (via
Malewi), Lez ~bhigue, Emcland, U.5.A., ete. (i/"me ®f the
Valawi Expert Ce.: Jigrim.l, n:nr Blantyrc,)
The agriewltur:sl suzll ricehinery priccs of Seuth Afrieca amd
espeeially of China arc excoptioen:lly feveur_ ble (e.g. the
30 kg Chin: pleugh cests 15, thoe l-lzwi (Seuth Afrie=n) costs
K17, whiel. prices echnet ovin cever their preduction cest,
These pricces nive, up te nov, made it inpossible te develep
the Zcudisn industry amd preducc ~gricultural maehinery leezlly,)
Aecording te the s0 enlled "Lenes Study” em the pessibility
of preducing o few types of rgriculturn]l maekincry ty the
Lus~ka Enginearing Ca. (LEICC), tha s-me typc of pleugh (33 1gq)
vould be KD} morc cxpemsive th-n the South Afviesn (iclawi)
one, end €O nere expencive th-n th: Chinese,
LEMCO erleulitien on rniral drawn inplerenta:
Estimaotion LENCC N:mborrd Pifforence
fer 1972 Déene:.in- tien en-frctory selling in o nes
in pieger in il Rricc "~
. »
4,000 ::::::eefurrov) 250-- 13.13 €3
3,000 Cultivator S$51 2E8.5%0 2),-- 2)
700 Triomgular harrew 135.60 15.60 -n
1, 800 Haavy zigzry harrow 19.36 19.-- 2
1,400 Diamend harr.w 1).-- 11,30 12
700 Drawbar (2 s ctien) 6.5 4,90 0
‘00 " ’ " co" 70’0 1
2,000 Riaging plouch 2l,-- 23.60 19
L)
13,300

This price vould be weh nore favoursble ir an indeperdent
Zamdian cgricultural machimnery factory. ©ia the dasis of the
prelirinary caleulation the total procduets of the factory (see
separate calculation sheets in Chanter V) would uvakce it
possible to ~chieve a price of K10,56 for the abeve tyne and
size of plough (33 kg), whic!. price woula be 14% higher than
the S, Lirican onc and YO 2ither than the Ciinesec.

The differance 1mst de reuunerated from the profit of those
preducgts which are produced with profit. The faet>ry eeuls
stay rentable even if It were dcsired to achleve the aetual
inmpert price o tia: Chinesc.
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Zar®ian agricultur: ean be divided imnto three creups:

a8, The se e€:11..2 euinureial ‘ariing seetor (fron abeut 1,000
%0 3,000 aceres), wvhich is eonceatrated mainly along the
nain railway linc. Thelr murder is about 350, with aa
average of 4,000 acres.

The sormercial far:ing scetor precduces the najority ef
the agriculturzl nroduce and nrevidus nliost all tha
eountry’s agrieultural export carmings.

b, The energeat farrers (frem _btout 100 tco 1,000 aercs) are
mainly produeiang for leeal rmarketing.
They sre alse concentratcd along the railway line in
Central and Southern Provine.s and clong sorc nain reads
in Lastern Province. The populatien of thesz turriteries
is 10 te 40 persona per square kilometre,

¢. The small farmers' aetivity is primarily subsisterce (fren
about 1 te ) acres Dy hand end 5 te 20 acres by exen) -
abovt L30,000 families. They rre te ke found in Nertheorn,
Nerth Vusterm 2nd Western Previnces vhere the populatien
is 2 te 10 persens per square kile-etre.

It eor de found thot the size of the eounareial farning secter
is deercasing. At the saie tire¢ the size of the mon-cormercial
seetor is inerevasing and this tendeney will probabdly last in
the future.,

The developrient of these ngrieulturzl far..ing sceteors and their
influence on each other will deeic: on the level, direction
and rcte of duvelepnent of ryricultural neeranization as well
as on the rational and ecenonical siac ef the eormerciacl and
Renegonnereial sectors.

The denmand for agricultural snall nachincery and hand toels is
Migh emough (o.¢. ploughs, Marrows, eultivaters, 12,000 pisces/
yYear, hand hoos 300,0C0 pioees/year) to ereate an agriecwliural
rachinery factery in Zarn.Bia but one nust, naturally, take inte
tensideration those findings enuncrated in the previous
paragraph,

One eof the :2:in imperfeeticms cf the actual supply in agricul-
turel vachinery (Loth tractor and sniral drawn) is the shortage
of spere parts, which is eften ¢otstrophiec (e.g. one farmer
ncar Kebwe, (Vr lioresby-White) ha? to buy saeveral mew tractors,
owing to lagk ef spare part:c for the old omes; et the Kafudhu
Resettlerent Schere, run by the Isralis, a traeter is
disasseibled whenever a spare pori is needed for the others,
ete.) and there are mo sufficient raimntenance and service
possibilities either. '

The very litited muuber @f repeir or scrvice worlishops, dealimg
with agricultuial machinery are either not relizble ewing te
their techmiceal inability, or they are ~ueh too exponsive.
Those whe kno's their Job and have faveuradle prices, have
insufficiont eapacity to reet =11 the requirewents and ens has
te wait even half a year %o hove the maehines repailred.
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Oving t- these imcuflicicneiesthav is, in every worlking
scasom, & lorce quantity of raeliinery which is swt of use
anl therefcore the yicl! is less than expoeted, whieh is o
sienifieamt less for the ecuntry,

The sizall-sealc inJustricl werish, s of Aec: Imcustries Lto,
ere situctecd im the rurcl arens. These worbshions vhieh have
e neehaniecl repair sihvp - ot Chonny, tongu, Zabesi, Solwesi,
Wamsn, ewoobva, Jasass, € dpato, Petawre (see sketeh nap) -
eould talle part in the ass 2Llv, resair an’ ainten~nee of
acrisulturcl riaehinery if they worc suffieicatly eeuipne!

anl the tencnts ol the workshops were prederly tirained. Ia
this woy these worlsh )po coul.! partieipate in the activity of
the proposed Kot e Agricultural hichimery Fretary.

it i3 aly o natter o0 crocndzaticon for the central Kabuwe
Fastary to supply the siill-senle intustrinl wor!.shoDs with
the more sophistieatel parts (force! and enst sleecs) whicgh
soul? mot be macde in these szmall worishops, Then, a ecrtain
suiber of sunll nachimes woulcd be fimished in the rural
worisho s, om the basis Lf the faeil,ry's Crawings.

Tads NinC of Jivisi.n of labour would asswre the neraanent
possibility of work Zor these woriships and tho factory

would pron.te their techniecl Jevelopiont ef fcetively, Onm

thi ether hamd this solutirn would ercate a possibility of deve
eping om o cowntrywide secnlc, a ropcir and wnintentnee networ':,

The Benlian Linistry of Aural Oevel,zaent and other organis-
atiams Co mst have & well organisc.’, effcetive publieity tear,
Publieising has bYecn taliing Hlrec sinec 1966 bHut not e{fieiently
shouwgh, as by 1971 omnly 204 of ti pupwlatium had been wained
and helve” to scue exiont,

The Agrieulturzl Cffisers im the sr.vinees ca mot function in
this splere, althouch instirwetion om the use of emicclelrawn
inpletents woul be tie cosiest o (¢ by direet meams, anong
the imhabit nts of tho villages., This is the “irst and ot
indortamt stop for the apn xluctely 450,00 ) rural subsistemec
farner farilies, to redlace thc use of hwici Physiezl emergy
by the use of nachines,

This would be a way of realising the call to the putlie by

Pr X, Xaunia, Presidemt ol the Zanbian Reowblic, in 1959,
~Ttes At the nost intensive rural develomnent am! at o higher
staniarc of lile amd Detteor yield -7 the suhsistenee farnicra,
85 that they, too, ean se¢ll part o f their Jro’uets,

The Linistry o7 Rurc! Pevelopient and other orcamisations are
act in pcssession ol suit-ble uorlet research urganiznticons
able t: Ceternime the ehamgin: nar .ot cerand. Theref re the
narket Cemamc samnot be deternime’ exactly., This is why it
happeme that dificromt types of r.achinos were drporte? (e.ge.
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inplcioents which ¢o mot noteh the tyses of traetors usel in
this ecountry and sc thoey have beem ept in the ilsudoard
cepota for sevural years) ~n? eamnci be wscd.

The quzlity an the selcetion of ¢oo’s ircor.e! are soactines
questionable. Thc netorial of the Carines. 2luch is weal,

they cagily et Jefarcced, the nloiashshnire oo not teepn its
«'ce for lenc encuch, The rurcl forrewrs hove ne cossilility

el sharpening it rcgularly an’, unfortunately, they arc univere
f the iusertance of working with & shar; 1l-u hshare.

The quality of the kand hous is clso inferior. In 3-L ycars

they are worm out (see ohotcs, 2 an' & yoars ros ,)

veny rorc types of han' hocs ecould e use!, Thore ds only ene
type of hamcd tool aveilable zll cver the esuniry and that ia
the hand hoe of 1.60 Yc., This iz too heavy Jor weed Noeing.
It is also Ciffieult to eut ceeper in the s5il than 5«7 ens
teecause the use of this type of koe In the hare soil requires
harc Dhysical wors gnd thus only a snaller crez esn bde
cultivate,

T R b e oY "y

Sonetimes the a riecultural maehinery en’ tools zre mot
Cistributed sceor’ing to the requirencnts 37 eertzin arees,
the lceal eonitions anc the quality of the so>ily if they
are ure.' then, they eannot vor' efliclently fron the acrve
techniczl point eof viecv,

Inzortel neehinery is distributed by Nacvoar? sc that 30% of

the total goes t» Central and Scutliern Provinces an '’ the ether
305 t> the rest of the eountry, her’'ly any tc the Horth ead o
uinor quantity to tho North fost., In this woy, the Cistribution
of Zoadia's porulation Is also texen int~ eonsideration te o
certain extent (seo Pojulation nar),

The treining of the ezttle is also o prodlen in those parts of
the eauntry vhere there are no tscise flics an: ea‘tle is used,
There ar2 acrieultural operations (:,¢. sowiia, in lines,
ri2ging, eultivatica, ete.)  or vhieh only wvcll traine eattle
shoul ! be usel, D3ecruse of loek of a central anical training
cenatre, the gunernl use o anical<'rowvn inolerents is consiZere
251y hindered, er the result iz nct rs ~ooc¢ as i* shoul? te,
2ltheug: this woull Ye the only wey tc ehance fron h2nd eultive
ation to amical-'reun eultivation,

49 far as han’ sceders are eoneernad, they ere in dernn.d, but

the ivpertec worels comt abeout X3¢ tc LWO ~ore than if they

were ace loeally, irn series., Tic seecers are Leinc testecl

at ilansa (Luapula Provinec) by .he French $....T.2.C. rice

project, The proluction Hlan an galeulation of taa stecers
zn enly te nale later one. ‘

The 2etuwal euttin: of the plants is not satisfectory with the
tralition=1 serstlic uased; cnother ty:c of tooal, with iiferems
shape on’ exeeuiion, the sicille, should e usac,
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1% The reclhamizctiion of gcroumd muies is mot yet solved edther
(crownc put lifter, sicller, cte.)e The croun’ mut is
procduee” LY s.0ll farers omly, Beeause of laer of thids
neehenizztion the sroun’ mut exnnnt be pro uecd Ly
eotereial farrers, although this woul ™ -ean a further step
im cevelo,.ing the lceal Tou! inluwsiry, d.e. t" e produetion eof
exn'in 21l vhich is o7ilen in shiort su ) sly,

4. There zie tes .an, tydes f traeters used >m the eornereial
farae, whieh meaus that 7 o asc f thew *tierc are eonstant
shortages eof soare parts, or it is lrnossitle te oYhtain Lhen
et all, There is & sinilar ;roble: with the i— lerents wiiieh
eamnct be acoplted te arny iygoe oi enjaeliy of tractior, Oving
to this situztion it will de very Cifficult o start storncdarce
ising tha tractor i{.pleonts,

Quotation from the AJF.iis Lharet Studys
trisu traectors ¢ srious Govern :emt “ocigs
Govi, linssey lufe Por” linter< John Zeior !'>nca beve Fowar® Total
bodles Ferce Tieléd nat- Deere lan’
uson ionel liotora
MMTige )
- ’ 4 - - - -

St:tioms ) b4 3 b & s ”
'.Ac;'io ‘)
Projeet ) 112 39 1 2 - ¢ - * © 174
Co-oye 49 101 322 - - 184 - - - 336
C.".c.h.i.. - - w - - - - - - w
Treimning 7 1 1 11 2 - - - - a2
Researen 1) ) 1 2 - - - b | - 22
Forestry 5 6 I &i ] - 1 - - 92
ads A - - AS s - - - - 55
Gaie & )
'i.h\"‘.. ) " - ‘ - - - - - PY ‘:
leechan. )
Services ) 3 3 3 1 A - - - - 21
Braneh )
dnter )
afinirs ) 3 1 < ® 1 - 1 - - L}
ECueation & - - - b ) - - »n
V.terin-r'; ’ - 1 - - - - - - ‘
T tse )
Contraol ) 12 - - 1 - ° < - < 1)
Prison ’ - - 1 - - - - - 5
Viscell. 5 1 2 - - - - - 11
T=tal 227 204 120 1L W 13k 32 b 2

13. The inporters of tract r 2nd ani=al drawn inlements co mot

kave enou_l steoeizs cf ifferent sparce ,arts. The 4 lecnts
are wsually solc in Lusaa and transportol to every paet of
the eountry witere mcho y ceels with their aintenanec an?
repeir,
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Cnc of the reascns “or the carly failurc of the tractors is
is that the tractor crivers arc littlce ecucated ane. trained
and d¢ not even do tie ninious, maintenance requircd.  There
is mo tractor driver's selisnol. Yell traincd iractor Z2rivers
could prevent nony nilures ond brea'e'tcwns, i.e. nany spare
parts c¢oulcd be saved,

Therc arc nnt enouch techrical persznnel at locoye
hyrieultural Research Statisn. For this renson they can only
deal with 2 very liuited nuther of su.jects. Cocnscquently
they eann~t take part with the neecssary activity in the
cdevelolicui of cgricultural echanization, in spite of the
fact that it is urgencly require.,

The salesiagcp of Nanboar! are not inicrestecd in the nusbor of
tocls or i-=plurents s0ld, as they <o nst gel any perccentage
ef the business turnuvaor, thousgh they could ¢o a very good
service Ly publicizing the usc of the agricultural tools and
wachinery in the nearby villages,

-

Diagncstic eonelusion: the cconouie awission of Hanboard is
right and motouworthy; its activity rmeans s gnificant crogress
in agriculture, but should go further. Nanboard should look
to the future and devels: elong the lines outlined in the
forecoinc paragraghs,.

sgrieultural developaent is hindere? for those situatod in
remote parts o the country by laek of osroper roads, and
eppropriate transport facilitics. Contact with the capital
or line of rail is very Cifficult, In such places, lize the
Northern, North-western and Western parts of the country,
recl agricultural develoztient, with the creation of big
ccntercial faris will not develsp uniil the transyort of
goodis, machinery, fertilicers, erops, ctc. is solvec,

Fee this reason one nust ta%e into consideration that the
construetion of nev roads and railvays will bring about
agricultural prosperity in these areas. 4 :.ain road should

be eoupletcd in 1973 to Uostorn Province: Lusa¥a = Kaotia =
hbonguj and a railwey is bLeing Luilt by the Chinese in
Tanzania anc¢ Zambia to coancct Dar-cs-Salaam and Lusaka via .
Tundura (frontier stotion) -~ XKosama - lipika - Serenje - Mcushi
= Kapiri iDoshi;  here the new railvay line will join the
existing rain North-Scutih lin: (59 ctations altogether).

The line of rail espociclly will hove a positive effect on

the cdevelc ment of Lig cormercial faris, bzecausc the railuay
vill be able to transporti the iuportant quontity of riaize,

etr. to be producad alcno thy line. Znother coffect of the

new railway will be the fornation of coiirnunal villaces,.
Industry anc especinlly the asricultucal industry rmust be
rrepared for the completion of tho ronds ane railwvay, although
in iy estinntion, ithe outcrie will not be fully realized for
8-10 years. The incustry will have tc be able to supply these
territories with the anoncoprinte saciinery.
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The ccmmercial farms are badly in nee? of a tracicr-dravn
implerient, i.e. a plough which can plouch in dry soil,

after the naize and tobacco have been harvested, turning the
¢ry stalks intu the s.il befure the rainy secason eones,
preparing the sced-beds witlhnut any cultivation, etc.

Since the farmers have not get this iaplenent, they have a
very short peri»d at their disposal sthen the rainy scason
starts, to prepare the =scil, nlough and sced, after the 7 to
€ minths long dry secson.  In nany places eople are unable
to 4o all the wor!t they w-nt, i7 one or tyw: tractors breals
dowvn and no sparc part is available. This naturally wmeans
less crops at the end 7 tho scason.  In order to eliminate
these imperfecticns, I proposc the introduction of the roller
plough (see cetails in Chapter IV).

The econonrical and agrotechnical advantages of sprinliling
irrigation, as couparcd t» fleooding irriration are well kncwn
to rany people., The introcduction of this method is hindered
in nmost oI the develcping countries, including Zambia, by
numerous reas~>ns, such as by the watcr lifting puips and
driving notors beinc Cifficult and expunsive to obtain and
needing special attention, opcration, maintcnance, etc.

This Qifficulty can be solvecd by the introcducticn of the
"Hydrolift", which nec¢s no special attention vhen in
operation - no maintenance, nn fuel, ctce. (sec details in
Chaptcr 1IV).

Althouglr 1 am mentioning it last, onc of the anst important
facts is that Zambia hes certainly not yet prepared,throaugh
the technical personnel at her disposal, Zor nlanning,
constructing and setting up a nov agricultural nachinery
factory. Cn the other hanl, the Zzuhian Government is short
of the necessary capital. The laclt of technical perscnnel
is of course natural, as for the tiiie being there is no
agricultural machinery jproduction in Zonbia, so nobody has
ever had an epoortunity to gain jpractice in this ficld,

In order to get over the initial cifficulties, it would be
desirable for the Governucat to apply for the services of
UNIDC experts, technical cugincers with appropriate practiece
and industrial cconounists. Besides, it is recormended to
thinlz of the possibility of co-operating with a large agric-
ultural machinery factory from a well ¢eveloped industrial
country. The econorical and technical acvantages of such
co-operation will be set out in detail later.

B. Proposals
Zambia's need in agricultural machinery (sec Chapter III) is
iaportant enouch to motivate the setting up of a new agric-

ultural rachinery factory in Zambia.

2 . .
Its totaé area would be 15,000 m and its production areca
10,500 = The estimated investment cost of the building
(see calculation in Chapter V) is:
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X1,065,000
nachinery, equinuent: K 362,00

Tot:-1 X1,L27,000

1 propose that the new factory should he built nt Kabwe
township, for many rcasons (sec Crhapter V). The setting wp
of this factory woull suuply the whole of Zanbia with the
necessary hand teols and enimal-cdrawn inplenents, 5o that
their irportation would not he nccessary any nore.

inother possinility is for Zaubina to co-oueratce with an
e¢unerienced cgricultural nacliinery factory and sartly to
srojuce, partly te assenble thedir prolducts, such as tractor-
drawn inplemcnts, irrigation equipient, water puups, etc,

By doiny so a considerable part of the 1nport expenses could
Yo cut. When the Tactory is worliing at full capaelty,
Zaobia ney even export agricultural tools ancd rachinery to

ncichbeuring countries.

The prices of the now factory's procucts will be rether
favourable., All the hand tools whieh will be made in the
forge-shop will be better in quality, have a longer useful
life and be cheaper in price than the inported ones, with 2
larger ehoice of type.

Gn everace, the hand tools can be prolucad anporoxinately 4G%
chcaper then the iapcrted ones. 4is far os the enimal-Zlrewn

iaplerents are concerned, their production price vill bei

24% less in the casce of cultivatorsy

b 154 " "o " " riteing ploughs;
395 " L " " giszar parrovsy

than that of the inportied ones.

Regarding ploughs, it is rathcr dilficult te eonpele with
political prices (Chincs plouzh is X15/biece; 8. Afrieen
X17/piece), anc it will be Ciffieult to cut down the proluction
orice of the plouglhise A _ood solulion, ho-ever, orescnts '
itself, and that is to subhsidize the nlou-ii's price by yrofits
tade on other productis.

Even if the nrices of the local products coulc nol coupete
wvith the actual laport prices, the reason for the Tactory's
existonce is still justifiecd, One reason is that the factory
itsel? will crcate an fasortant nunier of pessibilities feor
work, which is an inportant espect in Zambliae. also, a new
technical stoff will bte traine in the factory. This persenmanel
night Rave o significant effecet on the development :f other
industrial “ranches in Zanbia.

Prcluction ai Habwe aicht start relatively very soon. The
Kabwe railwoy repair vorishop has a corlete forge-shop
with equivneat vhicih is entircly unutilized. This vorkshep
could ba tacn over by tue new factory as it is now,
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Criginally, this voceriop was intended to repair stead enjines,
but in the neantico, Zarhia Hailvays has deeided to Luy only
Qlesc! engines and thus the forpc naehines eonnot Le us<. any
ioerc. Thoe Zavitian Meillways denair Jerishop s ready to seil

th: sce . achincs,

When precducing acricultural nachiaery .he forga-shop is most
imorertant, Fer the first ycar of operation it should do
apprexinately 1,70C,000 oerations, such c¢u OO pieces of
harrow-tecth, 10-100,000 hees, Canlerbury hoes, nanga inives,
scythes, etc. In the seconc year, when the wiole worl-shop is
ready, about 10,00C anianal-drawn ilmplesents should be preduced.
At full ecapacity, the factory vill be abl: to produce 22,560
pleces of aninal-drasm implenents,

These calculations arc anpreximate estinations, en the %Sasis
ef the data at my dispesal, and thc experiences gained cQuring
ny visits to the country, sinee no imarket research or general
investicatien has becorn dene, I 'now the essential hand-toels
and agricultural machinery nceded for certain agretechnical
eperations, as well &s the nachinc types meccessary {er the

different types of soil.

Agcording te investigatiens, eone
away in 0-9 years of usage. The
the plough uust be changed every
should be chanced covery ) yvears,
J-h years. As far os the nuiber
heve the following ficures at ny

plouch in gencral voulcd vear
breast-board, wheel, axle of

4 years, while the plecughshare
Hand hoes ar: worn away in

of pleces is conecerned, I
disnposalt

Situation in 19§§J in 1,000 acres (latest Sigures avoilable):

Tetal Cultivatec by
surfacc o tracior hoce vated
arcea

Prevince

HE tneni- Tetal  FEFEEYes PEITies

3

tivated wopul- of 7 of §
long ation nenbers  neribers

Seuthera 1 2107 300 77 350 727
Central 2 257136 5% 120 L0C 575

6C? 259130 5130 71826
2500 2705320 IR617 54054
3500  &4.5710 64101 S9742
7000 537550 76793 107510
3000 351730 56247 70346

500 55860 123 11372
3500 169690 25527 39938
9000 221690 50241 202338

Eastern ) 17076 100 6 456 556
Nerthern & 36529 4 - 700 704
Luspula S 12495 1 - 500 561
Cepperbelt 6 7751 1 3 70 74
N-Western 7 31092 1 - 355 351
U,Berotse £ 31211 29 - 500 529
155575 L9t 205 3320 LG17

% 10C 0.3  G.1 1.5 2.2

Cultivate® ox tracior hoe
area n %

1 L1.3 10.5 L5,1 100Y
2 9.6 2C.¢ 005 "
b) 10, 1.1 50.9 "
4 C.G - 99 L "
5 0.2 - 95.¢ "
6 1.k Lo 9L .C "
? 0.3 - 99.7 "
€ EeD - Q.5 L]
12,2 5.1 o2.& 190%

29850 2575000 397953 513136
15.9
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On thc dasis of the information goined in 1969 the population
of the country was L,07 nillion (3.5 iiliion in 1963) rsna
will yreh 4.0 2illien by 1976. hccording te this 6 years!?
dote, tae increasc in population is 2,7n/vear and it will
rcach 2,9% by the period 1970-76. About 75«05 of tho
ecountryls ponglatisn i lijving in the rural areas, i.e, on
sagriculturec.

Tenrerey of the pusher of facilies voriting in agriculture:

Ycar 1051 1970 Estimatced
for 1976
Those living en wages
(from caergant anc 35,100 3% ,000 25,000
co.iierecial farms)
Subsistence farning 340,000 387,000 Loo,000

One faonmily consists eof 7 nwenbers on average, eut of wiich
about 3 persons (including women) ean constantly work on the
fields, that is to say about 1.3 =million people are vorking
in agriculture.

On the basis of the above data and ny exucrience I work eut
the apnroxinate narlet demand, The capacity ef the aroposed
factory and the types and nuaber of nachines, as vell as
their paraseteis, are based on thesc ecstiuations (see dotailes
in Chapier V1), '

In order to cnsure a good supnhly of spare varts, the iaporters
siiould be compelled by ordes or restricter Uy dnport permits
with svecial conditions, to buy, together with the sachinery,
especially in the case 0f tractors, 20% of the value of the
r.eehine in spare parts, arriving in the €ouniry tocether with
the machineses No neraicsion should be given to eleor goods
et the Custoi:s until sufficiernt spare parts have arrived with
the machines. In this way, getting out of regulations could
be avoided,

In the proposed Kabwre fgricultural hachinary ¥

actory at least
10% of the total proluction st be sparc sarts, firrt of all
foi the factory's own products,
The Snczll-Scale Industrica Project of Rucoi: Incdustries can
toe an aciive and effective part in the locel procduction of
agricultural machinery., The proposcd Kabwe sneliole vould
2romete the activity ef the rural handieraftsmen vy its
€¢heap spare parts. By way of recinrocity thoe tivo sectors would
not coiipete Hut co-operate vith onch cti.ery Ccege thc wooduorl:
section of tire S=nlleScale Incdusiries! vorvshops could nalte
the yokes (about 14 lg/piece) which wight reaeh 5,C00 vieces/
Year.

Those peonle working in rural wvortsh-ps are generally fron
villages, often cealing with goil eultivation cither beiore
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or at thc same time, so they lLnow the clrcuastnncees,

These pcople would Lie excellont for learning hew to usc the
locally rmnde or asscuwbled irplenents and for teaching other
People in the villagos,

On the other hand the Rucom workshons nioht denl with the
longer or shorter triining of people with nanual still,

coriing froix smanll villages, an’ ot the end o the training
gcing back to tecorie Dlacksiiiths ¢f one or several scall
villages. Thoe villagers wuld pay cttentisn to the nct ivity

of the blaciisriith, They woulcd consult hin and certainly

listen to his goo¢ odvice as far as the maintencance, sharpening,
€le, of the hand=iools aad cxen~dérowvn inpletenta are concorneds
This eraftsuan class of socicty plays an drjportant role in the
national rural develcdrent,

The gencral execution of this idex night be reclized LY &
very printitive and clwean siithl!s henrth wade at lagoyc
Research Station., It is nade of a 200 litre petrol drun (see
description, dJdraving aud photograph siparately)., These cinple
snith's hearthe eould be na2e Yy ue~n worshons foirly
quickly. The provision of charcoal is no proilen ot all since
people living in the Dush are even srocducing it fer marketinge.

I experiencod in Zombin that

3 farmers in the ecountry deo
not like to buy new, unkicwn t
t

hings, saying thal they ¢o not
want to exverircnt ancd giend their noncy on vhst they <> not
“nowe. Cnly the m =11 bLlacksiiiths on the spot could exulain
the use of somethin: nev and Setter, so thoal people would
accept it more easily. The preposed agricultural nachinery
foetory could give & fuv items to the blaclsiiti on loan
(e.g. ploughs, cultivaiors, new.shnoed secythes, etc.) which
would mae gencoral usce of nevw thines and oroneeation of new
idecas cagier, ever 17 it concerns the change {roi. hard
eultivation to animaledrovn cultivation. Tie bleciicaiths
would pive good advice a3 to Low to usoc new machinery and how
to maintain and repaic it, The publicity wor% of the rural
blacksmiths would increase the narlzoi Zennnd, also,

an independent dgricultural hachinory Direclorate, with
tecanical, econonric and agricultural cxpesrts, witliiin the
Ministry of Rural Devilonment, voulcd he .able to co-orcinato
the incdustrial activities of the pronusced AJh.Feo and Rueom,
to pudblish the results aeciicved, to help tho rural artieans
ancd blacksiiiths ang to drev un reaularly an estination of the
nar-et deaend et a later stage, enailine the proazcsed AdlieF.
to basc ite production on ihese estinatese.

This is imperative, for ilv less stalle the cccronic future,
tiie better should the iadusiry Fnowr wihiat 15 to be cxpeeted,
what arc tae prospects, how the raw material prices are

going to change in tirc world marety ctee  Looting into the
foresceable future, it is up to the indusiry to prepaie itsgels
in tine,

-~ P e ——



10.

11,

The dgrieuitural Lwehinery Breetorate, besides its nariket
rescareh ectivity nontloned above, eculd also glve its ideas
to twankaara, as Tar as the farcsc able mariiet Cerand is
conccrne s The Dirvetor should clsa deal with the proeventism
of inporiation or leoerl produetion o0 eertain types of
nachines vhiel: arc not reguircl an! enmnct be used in the
couUntrYe

The Jgricultural achinery Dircetoraie would stamdardize the
agricultural maehincry usecd in th: edamtry, lay dowvn tho
technieal parenctoers, the guality requirciciis of the nachines
an' wvould impedc the mar~cling of inferior euality goeds,
cither inportad or preduccd loenlly,

The AeMelDe €nule deeice on the choiecc of Cifferent hand-toels
nceessary end the faetory would ehiange dts Hrocduction

ccecrding to the roequircoents, Thoe Jei.eDe would acvige

Nazhoard em the tools and nachinery requircd in certain previme
ces, aecordéing to local eonditiens,

Onc of the most inportant dutics of tho AdleDs would be -
althouch its mnanc Joes not scenl to eover this fielld - the
organization =nd ereotion of vx~irainimg ecntres which would
heve the funections:

= either to sell to the fariers vell traincd, draught
aninals;

- cr to train thoe far.ers! ovn o:lemy, roainst payuent,

The everage vvedght of the Zenhian »i is about 350 kge Oxen

exn vorlkl 6 hours a day vithout exhaustiom {f they vorl. with

& traetive force equlvelent 1o 1/7 ol tredr veleht, 1.es the
avirage tractive foreo ol anox i5 apprexi-ately 50 p. The
traetion ¢f the proposcd 30 "¢ plouch, im netiue soil, mceds

o oroxdnately YO te &0 kg troctive foree, f.co two oxen ouwld
U0 NCEOSsaTYy.,. The 115 %g plongh requires about 170 g traetive
forcoy, dece four oxen. The price of 1 oy, rore or less trained
is aprrox, KGO and ean vorl fer 5 tc 7 yeers,

The change from hand cultivalion to amirial-’rawn cultivation

{s 2 sten Loetwoon physienl wvor’ and the wse of traciors, This
steymevertheless, should mcver e lelt out for teo try to get very
siple pecnle te worlk w.ih sophistiected traccors Innhediately
after they hacd been using kand-t2ols, wowuld neanm a foilure in
develoning agriculture,

Wien producing the scedors in bic scrices, the small fowndry
2f the factory will be alle to produece tlie cellular wheel by
orecision eastine, Thus the rotuction cos: of the unachines
would he very faovonurable, since the other parts of the seeder
are sindle nlate-worl:,

Should the pPlastic produetion of the SiinlleScrle ladustiries
Project be realized, it is elso possible to preduce tre esllwlar
vaced of plastie by injeetion mouldinges, The plastic would met
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rust and veulcd suppnly tihe sceds in a perfect nanner, ewinr
te its geed slicing surfoce. The rbove spare parl can just
as well Lo cest of cluninium anc then broached Ly nilling

:achine,

hz far as the animal-Crovm scodor of several lincs is concerned,
I ¢i¢ netl write aleut it en Jurposce, beeausce the intrecuctien
of this machine is not yet desireds 1 {olieve that if it

vere uacd in Zeablia, the reowin_ arca of sv:sisltconce and
enercent farners veule i-creasc rrithout reeson., Alihaggh it
wveuld rican a larce sevwine arec stotistieally, at the somg

tirte the eultivation weuls? be sparse vith low yield and very
high produetion eosi. This woul. only be a waste of physical
energy and raterial,

The tracitienal tyme of seythe cetually in use requires a
rether bemt pesition o7 the bedy and as a result is very
tiring, The usc of seythes and siclles vith difforent shapes
prepescd in the nov Taetory's product list would be viuch rore
faveurablc,

The lac” of suitalle spceial aachinery is the reason vhy
ground nuts eannat he precuccd in bigoer evantities ian Zanbia,
®.g. MO animal or tractor-crivm crownd rul lifter is available
on the marliet. The necdificd cultivator woule Lo suitedle faor
this purposc and its experipcatation snd acentation to local
eencitions by L. oy. Ruscaren Slotien shiould bo urged on, In
8. iAfrica, UeS.i. end Jepan very good ground nut lifters are
wsed and they woul” fing a Good artern here too,

At the sone tine goon euality -round nut shellers are ~lse
required. The cround nut shcllers actually usced breo' too
oftem from the scuds anc people preler shelling by hand,

sltheuch it is & vory painstaking tas% with 1itile yicld,

It is al-ost irpossible to deter ‘ine the sisze anc capacity

of tracters in use in Zersbia, Jor the farters buy nany differ-
ent tyncs with varieus canneitics, aecording to thctir feney or
rather tihe nar:ct supply. Agriesitural wor- generally roquires
three types of traetior: Ligit, o iun anc heavye The present
very eceniusin: situction rosults in o yery poor spare poarts
surply. RAccicel chrnics ean only ¢ exnceted if the Ghavernuent
or the preposed heiade, todies the necessary steps in order to
prevent the iiportotion of so wmany Jifferent tractor types,.

It wvill »e up to tho AJd.eDe te Coleraine the necessayy tyves
vhiel should ecrtainly nol Lo nor.- then 5-6 ‘ynew,

I is very éiffieull to coteraino the troctor eatusorics
required by farners, ualess onc Lnovs nli the coimencnis
sueh as s0il coucitiens, conficuratiions of tho terraing the
ortiral tining for eertain work in ile ficlis, ete., in orcer
te nake it pescible te o the Hflerent ojperations: with the
sc.allest cost but thie greatest «llieicney, etce

It is, hewever, ceortain that iractors wvith bigger and bigear
traetive eapacity sre going t. be usce’, since it means any
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ac’vantages for the fariierad

- increase in level of produciion;

- decrcase of costs;

= dncrecase ef labour proluctivity;

- Cecrcase cf speeific reguircaents in machinery;

- dimprovement in the quality of =achinc qOrK}

- optinal woriing tine,
For this recson I do not taink it is richt to introcuce a
new, 35 P tractor to the couniry (it is being tested at
Lagoyu) bucauce it would ucan 2 scthace: in cevelospnent
Siould these small tiractors be inteadoed to serve the saall
farrmcrs, it is still worc ceononical to use big capacity
traoctors than to buy sinall onces for a fov acroes.
On the beosis of labour productivity incex 1 can say that
troctors above 1.4 t (50-60 HP, weight over 2,200 g,
universal) are icdeal for use in Zamhia, with the fo1llowing
woriring capacity in ha/acur:

Tractor catugory Treclor category
Cperation wader t.h t above 1.4t
' hafioriing hours  ha/working hours

Plouching nax. 21 ¢ decy 0,24 0.57
Discing 0.C6 2.7%
Fertilizing 1.25 2.09
Souing Ce93 1.71

Locking 2t the futurce trencd, (aftcer 1976), “he nlouching and
cultivating, etce spccd will increase until it is approxinately
& wafhour, vhieh ncecs about [0-05 HP, i,z thc 5C P tractors
used today or inporte tororraw will not be able to Yeop
abreast of develonnont,

1 find that in genersl no sonhisticaterd nachinery shouléd be
taken into ccecount, For the tisc beinge nogt pro®lers are
caused by the rather cemplicatcee hydraulic 1ifting systes,
which 18 2lso the wost Aifficult to repair. The electric
systoen, d.ce the starting of the oncinc naes r:any troubles,
It is not sossible to recheorce the accu.ulator, the tractors
being uscd in places withou: elceciricity. 1 would recomiend
the use of tractors whieh are siartoed by a 2-3 P potrol
engcine, built tosether with the tractor cngine (cege the
fussion Djczloruss 112 tracter)e iwost farmcrs sre forced to
us: anthills Tor starting traciors (seco photo, ).

Tractors unusel becousce of lack of ppare porte slovly vear
ocut, thouch they rooresent a large amount of Loney s
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lake TYDC HF Price in X

l.asscy Ferguaon s ) Ly 2,500
" i t65 €0 34575

" " 17: Yés Ly 100

i b Hepte) ¥e 5,55
Joun Decr 2000 LG 2,€5C
t t 2020 65 54! 56

r i 2o 71 39545

t " 3120 65 5,670

" " L020 106 6,700
Leyland 154 25 1,96C
" 344 55 2,950

" 33 70 3,400
Universal 650 73 2,860
" 651 73 3,150
Zetor 3511 30-40 1,910
" 4511 hKo-50 2,250

" 5511 5%-560 2,790

Many of the failurcs could be prevented if the tracter erivers
Zmew scmething about the engine anc could accent and understand
the nccessity of cveryday service. Treaetors are oftcen used
until they breck deir, hocause they o not %now anything about
regular naintcenance.

It will be an incdisncensatvle cuty of the proposed heileDe to
establis!i several tractcr dariver training schosls in tao
€ifferent parts o the couniry.

The crecation »f the lLacoye soricultural tcsecarch Station was
& bricht icea bLut owing to its ratlor dnited rurder of teche
rical sta’f - they crc unable to (o all the neces3ary experie
rentetion required in very part o7 the country, thns they
certainly will not Le oble to give all the NeCesSHAry Cmta go

thc proxozed heli.F.

If the Zaxbhian Governrient intended to expend this research
£a¢ exnerinental aetivity, it woulc e desirable to set up a
mow Rescarch Station ncar tihe Proposel fectory, possidly et
Xabwe. This woull Le very fortunaic for tho factory ilsel?f
and alsc for the Researc: Station, the Boil, etc. Yeiny
@ifferent frow that ot lacgoye.

In order to irpreve tho effcetiveness of lagoye dgrieultural
Resecreh Station, 1% will te nccessary to ourciinsc poile rore
eaguring and testiing instrucciots, though the investod roney
would not be refuacded to tue Rirscareh Siation but in the

agriculturnl sectoi. iiogave esearen Btation vorisnop, wvith
nevw wmachinery, is suita for the production of sc.oe prototyae
meachines, erxecedti 550 sdarc aris.

e
(o]

VINIDO encd FAC respoectively will certainly ¢lve any accsistance
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needed far o possible noy Rescarch Station,

In ny opinion, ithc Nanboard sterc..an should be nade interested
in tho quantity sold, by givin, hin gowe percantage according
to buciness turnovere. Tais stirulatinn would eertalnly ine-
reasce the propcc-adion activity o the ctoronan,

I have already nentioned tx i rovenent of transport facilities
~a far as new roasa anl o reiliny line ore conecrneds Further-
carey it is nmcecosary to vrge ~n the nropasation of zninale

and tractor-drawn scotch carts, becausce they arc cssential in
acriculture (cece for the transport of fertilizers, yield, cte.)
capcelally on long cdistances, iece above 300 netres, on dirt
roa’'s or rouch, bunpy ronds. The use of a wheelbarrow requires
enorous paysical cnergy on bunny roads with big rolling
resictances I wo nmuct neccudt a eonnroiszse « if no aninale
cravn scoteh carts can be used - tlic wlaoverest solution is the
Ciinese vheelbaryaw, trensporiine the gcods on n onc neles
diancter vheel, in n gerecned hooxet, Le diancter inpedes the
loo3c, wvet soil pilin; uwp an’ roesults i execssive

resistence Yelding avoldode

Tho Hungarian patcnted "Roller Flough"™ is cexecllent for
oreparing the seed belds sinrultaneously withh plougiiing, in the
dry scason  (sce separate leaflet for detailed informcotion),
The roller ploueh has boen in ¢xintonee {or pore than five

years and is bcing ueed in 31 countries, with cxccllent results,

It must be nentionad that this Llough is not only ideal for
Zrnbia but alsos for a large nucoor of developing countries,

The "Hydrolift" is alsc very usclul for lifting irrigation or
any other iind of water, It cen e vsod uaattionded ana without
fuel, ectee No special cuclification ie nce’ed for its

]

ercetion (sce @otails in lcaflet).

As is alrcaly €leor fron tace proivious naragraphs, tie nochans
ization of Za.lian agriculiure is = raany-siced, difliecult job,
It will require tochnical neople, ceononists and capital for
investnenl, One eannat orly ¢z what nalcs a profit and is
relatively easy, to eouprorises In this ease, tiae results in
the loug run would be sad ond necative, resulting in a failuro,
Tecirnical syxpericnee hes nany tiies pirevoed that the aimsy,and
the rmein tochinieal nctheds and plans nocossary for their
inplementation, caanst be scparatec frco - caeh other,

On:z tust taie the sroartunity to accept Goveorwcal resourecs
ané possibiliticvs of coecjcration whieh ay ocecurs oy, there
i3 a poseibility, wrich shculd 2 exploited, to eceoperate
vith an ovcrscas parincr, nrz’ably Jros West Gernany, waileh
procduces covieulinural tcetinery. In tidis way, not only
teeciniecl stofl - UNIDO eraerts - swculd Lo at Jisposal Hut
also forcicn eapital, neccesary for imavostzont,

™
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T™he faetories fron aimng whieir the fuwture co-operating
partmer eowld Le scleeted arod
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he aituaxtien and ceonemie analypis on

the field of agriculture and supply in agricultural

machinery

Before analysing the aetual situatien of agriculture and the
technical and industrial sice of {t, it will be werthwhile
raising senc reflections eof eceonomies, They would be able te
back up the sugonastion that a eentral agricultural machinery
faetory sheuld be established a2t Kabwe, eveu if on a small
seale,

On the basis of the denmegraphical investigations (frem Jume
1903 te Lugust 1969), tazing inte eensideratien a six year
averapge, the inereanse in pepulatien was 2.7% in Zambia and
will reaeh 2.9% by 1670-7(,, This very quiek increase in
pep.lation and thc nceessity ef supplying the pepulatien with
feed en the same level - theuch it eannot be an aim, but a
minimum duty ef the Zambian Gevernment - shew that it will

be essentinl te “eep abreast of this develepucnt and ensure
an inereasc of at least 6% in the agrieultural produee (a
general inercase of 5.4% is ¢cnvisaged betwcen 1970-76), In
faet, it is already planned to inercase the maize proeduction
ef 2.5) nillien bags (1 bag = 90 kg) (in 1969 the requiremet
of the eountry was 3,01 niillien bags) to $.5%5 nillien bags by
1976, This objectivce will be surpassed this ycar already, by
the vans of uwaize secd and fertilizer zubsicdies and very
attraetive naize prices, anc the help of favourable rainfall,
accerding te estinates, this year's yicld will be between 6
and 7 rillion Bags, eut el whieh abeut 4 aillion bags are
already in depets,

In ny opinien the naize preoduction ef the ceuntry could easily
be inereased by J-4 nillien more bags, aking use of eonplex
r.eehanization and with the sul'sequent subsidics of the
Gevernrent, sinee s0il and eli=atie eenditiona are goed.

The inercase in agrieultursl produee in Zanbia between 1964
and 1973, en average, was 12,035, with exceptionally geed yield.
On a world seale this munber is 3.%%, whieh mecans that the
Zanbian results werc very .(ood, Yt as cenpared te 1962-6)

the inerease was enly 6.1,

It is a fact that all the tocls, machincs, equiprent, nesessary
for acrieultural develop.eut are iuported fer the nenent, A
the saric tine there is no techniccl (speeialist) and finameial
base (faetory cquinient), thus, when renliazing the idea of a
new ngrieultural rmrehinery faetery, it will ecrtainly be
neccssary to asic for the toechnical amsistenet of UNIDO and teo
¢o-eperate vith an experienced oversens factery (advantagos
see latcr in this eaapter),

As far a3 other fields eof develoni.ent are eoncerned, ve ean
finc an incrrese of 34,2 Letween 1964 and 1970 in nining,
feod incustry (beer procuction, tinned food) etc. On this
basis it is easy to find that this eutstandimng ficure is very



prondeing for the esteblich.ent of the loezl acricultural
aaehimnery incustry., The far: reehinery incustry could rmolze
4t Dossible for at least zboui tve thirds o~ the ecountry's
Dorulatier to have tha Lenelit of those adcvantages oflercd by
reehanization, vhile the benelits of other incustries co no®
affeet rore than a»out 1 niillion neonle out of the 4,5
illiens, o picture vhiel is 1ore ¢looiiy tl:an the previous
statisticesl Cata.

Aeeorcing to ithe statisticel cata in 1970 tue national ineene
per eanita vas 293 lwacka/ycar, but it was ainly those living
in townz (about 1.6 rillion inhabitants) vho had a2 shiare ef
this inecome. /[hout two-thircds of tro imhabitants live in
villages.

The averace earnings/vear of the agrieultural worzers vas
KaLl in 1957 and K34Y in 1970,

K2, of bread-vinmers:

1964 1970 - (projected for)

-1976
Paid enployees '
(esinereial an¢ encrgent farcers) 35,400 34,600 35,200
Self-suidoriing 340,000 337,000 409,000

Cn average, cae fanily is eoiposce o7 7 sersons (vife anc
ehilcren), vhich reana that cuvout 3 illion neopnle are

Ceriving a living fro.. agriculturc = €5,7) o the population.
Cne tore ite: o esaplete the previnus cata:  the avirace yeerly
earnings of theae living froa vago anc¢ salery (officials,
rniine-weriers, winistcers, couestics, cic.) was KGEE in 1967

and X922 in 1970,

Asvarting to the ceononie anelysis anc ajpproaching the
signifieence o the agricultural anc fer: reehidnery incdustry
in the ccuntry's meterial procuetion lrom encther aspeet, we
finé that its iipertence 1: deteriincce by 4ts funection in tie
eeonciec 1life fro: the poin. ef viev o

(2) its ecntribution to the esuntry's .aterial procuctiony

(b) its pertieisetion in niceting the reguirc-ents ¢f the
sudblic finanecs;

(¢) the nu.ber o intaditants ciployed amd susported by the
2rocwetisn Lrench of eprieulitirey
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The tren@ of the nation~1 %gcore:

P Y

Sccioars 15369 1970
1, LMininc 375 L5%
1C. 1% 15.7%
3. Acriculture 11. %% 11.1%
L, Incustry 10,45 Ce5
5. Connercn 107} 2.9%
6. Construction 5675 5.4%
7. Transrort ' 3.9% 3.3%
8. Electricity anc¢ water 1.3% 1.1%
100! 100%;
according to these Jata there is a recression in agriculture,
and a strong developrnent in the riining incdustry., It is worth
tientioning that the incore of the nining incustry depends, to
a certain cxtent, on the Tluctuaticn of the world narket

T
price ancd a lov price level would throaten the budcet consid-
erably. This is why it would be better to sct up another
braneh of the producticn incdusiry in orcder to ensure satis—
factorily the uwatcerial incone; and this sroduction sccior is
agriculture.

hany political econouists doubt that the mechanizotion and
teehnical cevelopnent of agricultural pProcuction would have
the effcct of increasing the yicld; they waintzin that these

factors only have the effeect of replacing manpower, or they

help in recucing the wor’s cdonc in unhealthy ccnditions and
in inproving worizing ¢on-<itions in generel. There is no
Coubt that mechanization deas not ereate barie sroduction
apacities in agriculture (oxeept for the cistribution of
fertilizors and nlant protceticn); it can only iancrease the
utilizaticn of thosc elreccdy existinp. By this means ccertain
working oroeccsses have an indirecct offcct of increesc on the
yiecla (ploughing in tine, sceding in optinal agrotechnical
conditions, ctc.)s Pronounced attcntion ust be paid to these
factors in Zesbian circusistances where there is a very short
period at disnosal for the prenaration of 50il, at the beginning
of the reoiny scason.
It must also be notee that the increase in average yiela
Cepends greatly on the eliatic and biclosicel &s well as
technolenicnl concditions, The toginning of the Plouching
Season depends on clinatie concditiens, i.e. the beginning of
the rainy scason, which is actuzlly the end of Cetober,




b furthor cor: wale recuirereal is the oecporatisn of
smooth sco : Ier this roeunsen, severel (2-7) cizcings
are necossa ¥ Alrusaing.
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anding in
I8 : 1e5 wonthse Cwing o ticse .;ctors

and to tuC cetual ccquiiuient of the fa ar...roy the incroase ol

the average yield is rather lincited and the feorscrs acnnawlefgc

tihis comoronise

L

Wher using the roller nleughk (sce detnils in Carpter 1IV), the
@cd beds cnn be preopoered in cne vorizing phase during the <ry

season and thc sceds can be sown just before the rein ota rts,

so0 that the geruinotion of the sceds ean siart nuch cearliery

tihus the groinsg will o C and stronger, considbrin tar

the rlants got tore nrac on curing the later po

their cevelennent.

The tore modern techanlogy - including
of the cros - connct Lo intr'duch to
tiaat already in use, vithout
agricultural production. iredaratis 2ol 21} and soving
sihould be dene in cno vorizing .'; i ) : anspourt chnin
for the harvesicd oo Ve worlied o WA crying
wachines woulc :
sechanization, bLHesic Wl
itional 11ﬁ1e.e1to b
the yield ancd
Tihe decrcase of or tina cosis
bound together wit ncchaniuh
i.e. 2t least 2.7 to 2.9 t/aa
vae 1.1t/ha in 1“7 ) sc that
the tracditional
cordlete sceeoral echinnization of
Cnc should naturally itiply thot the
the maize will not chanze (vhieh is
bag (=90::¢) in the counlyy and k.2
and thet the Zaobisn Goveranent will Go

)

izers ond sowvins secls Jor sovoral yenies

Cn the basis of the requircicnts o~ public {incnces,
ture, zauong others, would wcan an i portant rav ma.cri

for the creation anc develoncent of the local fosd ing
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Cwing to insuffieicut sun:ly of aericultural revw materials
the Sceonc lintional Develennient Plan (fro.. 1672 to 1376) enly
qentions thc loccl proecssing of ucat and dairy procduets an?
the nenufacture of biseuitss The other roucts, such as
con:ing oil, fruit, vegotebles, siarelr procuctisn, leather
and s<in incustry, ctc. arc not cven mentioncd,

It is superiluous to give ‘etails on thc fc:t, vhich is well
xnown, that in thc ecase o7 © ~rr “woducetisn it is nueh ore
arofitable te fecd cninals (p-ultry. rica, cronger's eattle,
etc.) with the foller onl s:11 thes thnn to scll fodder
circetly,

As far as acricultural nachincry is eoncernced frow the point
of vicy of thosc uating & Yiving frou agcrieulturs, it is
iriperative te procduce eheapy and ¢72d quality han? todls amd
animal=crawn irnple.onts,  Dhis neene that the proposcc AeMeF,
should wors with relatively 1o orofit, thus eontributing
considerably to the cevclol .ent ¢f the country. The develop-
cent rate of not only Zeo:is but all sther countries lcepencas
creatly on the cevelopuent rote of agriculture, on the
eheaner agricultural procducts and on the boetter fineneiel
position of farncrs, which inercascs their ourehasing power.
This neans that - even if nany people co not see it and Ja nat
agree te it - the incustrial cdevclopaent “epends, to 2
certain ertent, on agriculturc belng un to date. The twd
sactors erc intcrrelatad, It is therefore in the intercst ef
1nr.ustry to prorote acriecultural dovelopt.cnt, resulting in

Yalanced ceocnonic ennlitioneg in the eduntrye

Finally, I bes to renar': that therc sre people in cvery
country vho are for and who arc acainst acrieultural cdevalop-
rent, the latter beinc somctines misled Ly eheapor s>lutiens
{cene favoureshle inport oriccs) elthough in Yuture there are
elvays heavy senaltics to be paid Zfor mot having devalojod
agriculturc.

l.achanery requircoents

When ceecicing on the following ficures, 1 took into eonsider-
ation the fincings of the "LENCC Stucy™, the data (1965) of
v'r Savage (Depertucnt of Ledno.ics an’ viarlzeting), as well as
cifferent picecs of inforuction received fron entirely
Ziifcrent sources, and uy porscntl expe rience ¢atned on my
visits to mcvceral parts of the eountry, learning froa faraers
tuec length of wcoering oul of cdiffireni nnachincry, ete. Last
but not least I tso-: int> eonsiceration tlie size of econoiie
scries, Uncer the ey words "spare parts” anl "eo..:ission
wvor“" I taoll into account the requircoment in spore ports for
the acricultural :achinzry alreacy in us. dn Zandbia, whieh 1o,
for the tirce being, onc of the most iaportant necds
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1/l Froposcls fox the ~evelooent of eqrieultural tools

aps saehinery sctuelly in cse in Zyilin

£

I ghould be cle 22 ®e alle te z2ssi
X

3 4
threurh the ilees dneluls in this ehnpte
.

nocoye agrienitural liscareh Staticon, ant
52 the preoyese) Tnibicon Jroricelturnl ael:
ior vel quality enl Lec:n. eel exzecuitdon,.
teehniesl annlyses enu ore..” in “hwe foll
less ‘‘novn to the tcehinieal penile Ce-~lin
caetinery end impleiicnts, but scrc new ic
v dnpreve the Tuture productic.

There are sgore sspeoete, toehnien) reasors
Zata, Lhie elonticn ¢l waich would [ ake thoe
caehinery easier enl wourll clso eliiin-ate
in physieal encriy an’ thus en iomortant

eould be saved,

-

Lo~ oecrtain oxtent,

ry the aetivity of
to alie thoe procduects
inery Fzetory of

&2 surc thot the
OWilg are TIce or
¢ vith ~gricultural
cos aay still help

and experi ental

use of the xgricultural

their rogquircrents
quant ity of “inemnsrgy

- The usc of :sanual labour end aninzledrowm inplenents plays

am dcortent role dn Zernbia, sinec the

snount of .ieehanise

etion 1s very lows in the ccuntry - cxeept fcr the big

inlustrial {ar:erse.

- iost of tie ejrieultursl iislctonts ar
vith the eoils

= o0 o0 then wors th: land Jirecetly
Cises, larr:us), wiile

- othcrs Dut secds dnto tho 8311 (olen

= Jugtl ove on the surfece of the soil
the Dlough, .eans ef trens-ort, bdarr
noehines, ote, ).

Censeruunily the 8511 is a  aterial wvhien
sart in the egrieuliurcal cecltinery incust
har! eonzitions prevaloent in Ir-bvia (cr}r,
vien Jaosdgning agriculturs I naehinery the

iezl orozerides of thc sanl st e talen

The other asdcet = which ezanit de treatel
tradition and acrstoechnics the 2e0de mre
in the ¢2sc of hens tools, esgs tie hand
very saort hondle, Tic use of this in

vhen wooldng, so that thor eon use their
85ak4az out the s241 Tro.. the roots of the
hoecssorys Thoe agrotzelindeal require..ont

eonsideration vhen oo ‘ueing agricultural
itple~cnta,

a used in esnnection
(hanZ tools, ploughs,

ting naehin<s), or

(relievinc wheals rf
owsy pDlant proteeting

pliys an i.:)ortant

ry ceeause of the

herd anl gritty soil)y
shysical and neehane
inti, acecunt,

at length - is the
ugse’ to, eavecially
e withr a eomiparative'-
of hee 18 mecessory
other hand for

¢ veel, whieh i3

s ust bYe talien ints
Land tools and




Yhen cdesicning nev tynes of agrieultural Bcehinery or
alapting those alreary in use in other eountries, to the
requirecnents of the ecuntry, mot only the ceonnuie bLut im the
first plaecce, tiic Liologicnl factors i"ust be t='zen into aeecunte.
It ust de enmplicsized that the machinery vhich is not eorrcetly
constructed, and is procuced wilh a wrong teehnnlocy, would
first -0 2ll alfcet those peonle using them. This Coca not
sce: to Le 2 ¢creet loss sinec it only recuires greater investe
rmemt of phivsical enercy aid results in a puorer quality o2
8211 cultivation, cte. T.uesc causes camn vc tosls with edgos
easily worn, scil eultivoting i .plc.ionts vith cutting ecfges
£zt at wrong enzlces, cte., vhiel result in o greater rosice
tance of the rachines, thus requiring i:ore an’ unnecessary
physical energy fron the farier enl fro. the aninal as vell,
wepst of the soil eultivating wer is sarelor or other in
eonnecetion with eutting the soil, bui very often clean
eutting is Jisturlc? Ly soac sort of Cefortiation, evon if the
irplenent Lelongs to the sinnlest sort of soil cultivating
hamc tools, such as spadoes, hoos, pieli-ares, etc. These tools
being sinple “ut wse in a cificrent way, dunen’ing om the
physieal eonlition 2f the person wihs is using thew (in the easc
ef piel-axc, hoe, etc.) anl on the angle *hey cnigr the soil,
therc rust be a ecrtain en.provise s fep &5 theirs technieal
szeeifieation (weicht, lencth, wicth, argl: of shar ening,
shepe, cte.) i enncerane,

8 far ag the Jeecisl ' n on shape en” sizc is concernaod,
Za:bian troditica Dlays an daportant role, iiost of the hand
t~21ls hove cn ceeepted an’ preicrre’ shaje and size (eeie hoct
weloht eporodiiiately 1.1k L9y shaset  longish, eurved, with

a hancie cnecuraging & bent worzing »osition), The - ifice
atdon of these tools is & very celicate nroblen. Hevirtholess,
enc faet rchains unalicred, anc that is tae martetahility of
the rand tools, which 111l certeinly not ehance for o 1ong
tine (betweeon 1973-77 the nerlet will absord about 2.3 11illion
hanc hoces, 2.2 =il1livn pange “nives, 7 nillion azize hool s,
0.93 =illicn haoncd-nieratel weelers, ete), Consequently it is
flazortent to procducc hand tonls which cen casily pemetrate into
tiie soll an! vhieh ean L. uscl for ot lenst 3eb YCOrSe

v/ /.

In orcer to iect these requirezenis, iwe. ghcering tools an?
curadle anc wear-resisting uateriel, these teols nust be nace
by forgeing anl not ‘.V{_.")‘z'-_g.g.s_j‘%. Foroe? uaterial hes & sueh
Sutter sliding surfacc than rresscs. Yt is essicr to uncersian’
the advantages of this 17 e exa~ine, e@.ge the cperation of
prenaring the sced beds with & hand hiset the 1o wouwll eut o
sliee ©f $9il of 2 eertain thic:noss. This sliec wouls be
lifted end transferre” to anather - ace, in a ecrtadn ist-nce,
by she help of physical eaergy an the 2o, The sliee is eut
57 the elge of thce hoe while its trons’er is niace by 1iZting
om an’sliring dovm the surfsee 67 tihe hoe,
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Comscquentl;, the wolght, ghane el surfaec of the hie are
g-oortant for the cor-ere It will bo laerative t> reduee to
a:)_\rr\xi;..aﬁcly Gl ‘i the woelght of the hnos nctually im wse,
Gm the cthar henly 1t ir no wsc c.in; unler this weight beesnuse
it vwoull resuld in tho ro unetizn of th mipetie energy to A
loval wihieh woull not be sufficient Jcr evltivition ¢f the
nar. Zacgion soil (it hes am epproxinate resistanee <

70 .c;/C'ﬁ ).

Jy forgimg it is pessible to etripaet the rav materinl stcel
alate, whier eans that thinner Tut Btronger, 9rC Vears
resisting hoes ean bo focee On the surfrec of a forged teol
the scil ean slip Sotter, as the stoc]l strueture is more evem,
not lice the ones gul at oresente  Whon fearceine in Cle, the
surfreec rcushness value ean be recwec ' ‘owm to 3.2 rierom whilo
the sac valuc is on the average 2.5 ieron wien yressing,

The presse’ suriaels oare rcuzh vith seales, seratehes, et
on viieh the pertielcs of suil achere, makdng vworh nueh rore
diffieult, imotler ovantage of the thin, forec? hre is,
that n- e-npaet zone s forer by the e'ge, 80 thai tre hoe
ean enter the 321l orc easily.

1 sut ¢awm all these cotails bceausz 1 went to eapacsize the
i rteanec of waliag any sril-euttin: teols or Dearis <

~
,

irolescmts by [orceing,

&1) corieultural nsehinery to e s o dm ZTazbis (n opcer of.
ari ritys

l .'J/a.\/: . Etn.d‘ ‘.-i_'; o] Te rﬂ“

Trese &rc use. f-r any Amn7 -7 ercp vhieh is suvym by the
far.cer in rows, -n lam’ m-t larcer “am 1 sere, such A8 Y&
yeom (about 30t 4O sce’s/ etrey aricct boam (about 15 vo
27 sec~s/.etre), finger uillet (an-ut 150 > 200 seeln/etre)
an® e -tten, S. vin- by aekirc fust cceudy the plrea =2 hand
s-ving Loeaunse it results m cnaier an’ .or: effcetivo sesding,
resulting in 30 ¢~ 507 nooe ercp end 20 te 52, less mced,

One - the reascns for the 1 v yielld 'n subsistenee and
ciercent farturs?! lond is the lew olant populzaticn vihieh
precs iinates, espeedally on poor s~il, d.e. in c&ny plaees In
ZeoSi~. If the g1 is poor in nutritive neterial, the plants
vill not devel- o entisfaetorily cven ~ver larje Cistamecs,
fece by han' sowinz. BEven 17 the "lants ¢ nat Joevelnyp
sctisicetrr11ly Lut they are 1o ratler dense F VS, having becm
s wvn Ly naealnce, the yleld will atill be tolerale.

The scedar requires by moern agroteehnies st eet the
fo1boving reeuircientst

e zoth .2l Zistrniec of rows am’ ~lantsy
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- equal denth ! soy in-y

= the same mur:ler of seecCs er haley

- equal, coentinuous snreacding 9] wmndarac e seecsy
= edvering ef scoomy

= vari;tiem pessitilit, for fiffereont scecsy

- sieuld e easy to hancdl.og

= sheulc¢ require ihie niniva ovysienl CNEYCY,

e type required in: sc.cing in eme linc with two vheels,
goed marsing e ihc eomnceting revs. Tho sortiening of seeds
must be regulated by a sinnle sliding »olt, ccoperding on the
size. This is a siaple anc cl.cap selution, nocding ne rere
preeision than sere other, less sephistieztod nethols,

€Cellular vhecls ean clso ‘e vse., but erc merc expensive anc
require rnere proeision, They €21 Le macd: e elu-iniuy or plestic
naterial, with heles of Jif crent size in them, eeccorcding te

the sizc 7 gecds anc cencading en the nunlor of scods te Le

sewn in enc nctree The superflusus scocs are “ept bact by
bruahcs or & dDiece of rubber, wvithou! cdarwcing the-., By this
netheod the mexdir sevs enly the required mu.bor ef sceds,

The sceder nust hove toe containirs, er ernc €ivired in twe.

The first ene contains the sccocs anc the mecond the lertiliser,
The Zeriilizor is elso -casurce ont (to scve “ertilimer) by
hec eoulter, nftor tic sced is soun.

A Cise Turrewve:r . ust he uses on tho Bceceyy, with slichtly
senvex-s.s3el eross-scectien., In ihis vay one ¢al s2lva the
Preble « vhie: I have 9ften s.en iysel”y im the ecase of hanc
seedcrs - o7 the furrower vieiur wp roots, niaecs of ;aime
stalc, ¢te, an¢ pusiiing 211 tais ir freaty  the rows re-ain
®peh anc the sccds reacin em the purfecs of tiec soil,

In the ensc of the Cise furrover, it rells evrr e“staclos bu+
enters dueep 1nts the s5i1 whier incruascs the scelors! resise
tanee and tie physiecl enercy required, Por this rceason 1
preposse the vsc o cCise 1y crevars, slightly eenverw valeh will
Mt enter ivte tie s0il end reli cver evstreclos,

Alter tie furrovor snlitter th.re is = wide coneave sriall iron
reller coiinescc o7 tia darts, whieh presscs <own tho furrows
te eovir tiz pocds. T.is eovering lastrusont is very well

Cesigned on the "Plunct™ meocor,

Scelers eam nrolally also be useo vien soving sorghu, whigh
is so'm on f1at landy, nat ridoco,

Simee tic scoler vill Lo usar 2y FudRistenecs feriers, no
Ligger or vere sophistieated ountings erc cvstifiacd, and the
seeder ust e as ehiap o8 possible, It st 2 rientioned that
there are vest nusthbers of seccers all ever the rorld Lut it is
extrencly ddffieult to fimd enc waien is suiteble freo- cll

i
l



aspeetss This is why enc shouls not try to solve the prodlex
by ioperting the cheancst one, vhieh is not suitable for
Zaibian econcditions,

1v/i/3. Hond eultivator Lteelioe)s

This hond teol beloncs to tiie ono line seader and conipletes

its relc. ts vork is qui : ane eoffective which is satisfeetory
on lcosc soil. Evcn woner eac ehildren ean han-dlc it witheut
any c<iffieculty. 1% is ehcan to nrcluce and aveilable for

alrost everybody,

The hend cultivator 1o used for the cultivation of plants
between the rows, This is cne of the -ost frecucently used
2anc teols, It looscns tho soil down to the depth of sowing,
thus maliing the soil airy ang tre Cevelcuient of iicroe
organisus uore favourablec, For tRo hand eultivater can only
be uscd for weed not hicher than 35-10 €13 it must be applied
ratiaer often, at loast 34 tinos cwrin. one scascn, depending
on the plent and soil eonciticns,

It eannot be erphasized cnouch Lovw iuportznt it s to ccone
ondse on physical encrcy, This is wiy tcehnicol peonle try
to ensurc the nost laveurable concditions when desicning hand
tools and aninclecdramm faploaentse  Such £ solution would be
to ensure veareresisting edres fcr the subsurfcce cultivator,
by providing it with harc aller inscrt, 3y this salution the
subsurfece ecultivotor Lecones svlf-edging, being sale of itwe
laycrs (wear-resisting anc solier), Thu- vasie .atcrial is
vorn relatively quichly dut the 0,3 =8,3 . thie insert
cnsurces gazrd cutting and nevcs no speeizl attontion for
sharpening, Conscquently, vor- with the tool cocs not cet
ciffieult curing usagces  In mcny eases the farncrs co mot Zmew
the acdvantapes of sarp tools or they.o rot have the opDere
tunity to shurpen then,

deverting to the vheclhoe, this is thc richt tool to na%e
subsistence Zarners set usc to regular, eortinuous vor': em
the tields curine tho scason, becausz {t is very inportant as
far as results are concernec. Vory cfien subsistonce ferners
c not <> anything on the lan< until i: i3 eovared vith weed,
hen they either try to weced what they ean or ¢c not do any-
thing at &ll, honiny for the test,

/N4, Barvosting tools

Thore ere tws ercos waleh cause the bigcest harvoesting
Prodleus in Zo.-bins

B¢ finger iller whieh 1s al.oost the only ~mc rost populsr
2lant in the Northern, !lsrthwestern and luajpuls Frevinges
of the country; c e



be

*

Be 82ya beans vhieh aroe goims to be inmtrocdueed on a larcer
scale in subsistence and ecroint far.ing,.

Ali:ost the osnly reason for the siinll arce where finger iillet
is eultivatec is the harvesting difflewlty. The Hlade ol
finger illct Leing hal? ripe whon the sceds arc rine anc
nust be harvestod, it 18 extrencly €illicult to cut or breal:
it. Harvestinc is setuclly donc Ly Lnife, tacing the willet
beads ene by ome and eollceting thci im dasitets. With this
uethocd, one aecre o finccr nillct ean only be harvested by &
fanily in ahout 25-30 days,

Sinee finger niillct is the only nlont vhieh 1is sure to grow
even on very noor soll (tlhe majority of Zaubdian cultivatel
lanc has poor scil), fincer :illet is certain t> renain en
fiportant Zaetor in the nutrition of nasscs ef people,

The oaly solution for imeresseng onillet cultivation is if the
Pegoye Acgrieultural Researc!. Bitation experinonts sucecssfully
in designing so.:e ¢ffcetive and very gocod eutting tool,

Ly propssel 13 to na'lc a seissor rcehanization whieh e2n eut
the fincer nillct by one of the shanis and the other is fixed
as a handle. 4 spring woulcd always lle¢p the selssors
reehanisit open and it would only close vhen the handle was
pulled, The opon palr of seissors would Le pulled on the
blace of the Zinger nillet un to the head of nillets. Vhen
pulling 1t o bLit nore, the vair of scissors wiruld elose and
eut the head vhieh wculd foll dnt~ the bLasliet llept in the
fern o's other Hand, This hand tcol would Ceercese the tine
eof harvesting »y at lenst Roll,

The strav of the soya bean is hard, its roots are touch end
the hus s are pric-ly, These eh-racteristies ef the s-ya dcan
shew that n> publieity, mo high driees, etes €an get the
farhers to procuce it whillce soya Lecns nust be hervestedc by
hanl fro: 1-2 aeres,

I pay rention that thoere arc traetor-cdrawn lonlerents used
for harvesting soya Lecms. They are siuilar t2 the heup eute
Sing ccvicevhieh heos straicht euttimg dlades and euttinc
pairs ©i large Lreadth, Tuis impleiont euts docwn the plonts
at ¢round level and the roots with the root mocdules renain in
the s2il, providing It with sone microgen,

IV/i/5., ITor. shing

On of the rost Cifficult prodlens is the shellin: of ¢round
mits, 3Sevceral oxperi.-emtal naghincs have beem macde for this
purposc, The ehicapeost and est suitable solutien is 2o rpuddbeor
dise operating as a .ill, The Droblen Leeo. es more ednuplies
ated when the shells iwst e sceperated e the nuts, This
eanmet Lo Cunc with siiinle winmowing,
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In ercder to ecp piduetion eosts Jow an’ mel to usc a
explieatcd dudlenent, the Ddrodlen ean “e solved with a double-
shase wariimc proecss: the first cne woull brec the shells
into sall picees (with ti¢ pozaille srallest daage to the
nuts)] end the sceond onc would ascparatic the froi sach

sthere for tihe last proecss the use of beet see] eleanring
serceen sceitd to Ye the ost e mvenmiocnt,

1v/./6. Sgel dronpeps

This cendne 15 the ncst wrcent aced Sf every fTaricr, Delng
incdisnensible im the cuse 27 al..ustwery dlomt, _speeielly
when 8nil Is dxmed ith the sceis amd they eannct bo sedareted
Ly winnowince wood maehimces have Leen eonstruelec (in the
Jedeiey Jipan, South ilriec) for triplesl ecuntrizs, tu eleam
crzwn’ nuts ctes, 830 I do mot wont to give details on this
subjeet,

[

iv/de ppicel-dravn acyievitural .iceipery

In the hooo of the linictry of DRural Duvelon:umi taling rneass
urcs te nrovie r.ore end rore trainc.. oxen for the fariers, 1
cutline horcwith the t.ehaleal peractaers of the aninele
crawm looleiiomts whlel are s uvsted for produeticn im the
sropceel lerfeultural baehinery freloryd

1 2 ) A
plou-h  pl-uch nlouoh tvo furrew
Tyoe am” wveight: 3% ¢ . ¥ e 30 g holleturn
- A - B D A B B Bt s W AAYITED W At A e U ‘—"“-‘-.“&Q.uﬂ,&“-
Uortdn- victh dm oo 290 250 00 340
Vartin: deonth dn noe 1%C 158 8.0 210

3ise of bca: (seeomc o
nen? reils) in oo 50 x 17 % x 17 30 = %5 30 = 23

UJedght cf nadle
furrow s)'itter im 3 3 A3 2 x4,
%e (rith e

Aclievinr vhgeel 4n

- 220 220 220 ea 300

D A ol B &l B DA -— - - e - - avwa

Se Riirciag ool 3% 4oy distanec ef ridgess 250-500 noay
welzht of Yyeasi-brard (vith Yifter) ea 1) 125} sise of
beasit 850 x $7 i,

S. Cultivat_rs 3 o3 wersing wictht &0C=8500 i) muwniber
of hoear 5 nicees im 3 rowsy cdisiemee fro.i each other
lemgthudscs 2804500 .0,

7. Zigzeg harrowr 25 %oy with 4 lethes for the tecthy
20 picecs o7 interehanieeblce harrow teeth (woi-nt 2,38 g).
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Iv/n/1. Tvo-fyrpoy pal-tyrn nloveh

In or.or t~ soc why 1 vropeosc the irtreuction omd loeai
preduction ~f the tvo-furrow half-ilurn plouch im 2echia, for
Sihe woe of sudsistemee faracrs, it will bo uscful to eonsider
the fellovinge,

heeordinc to the woilling nether, the plovghing enn bed

a. econventiomal ' ivrycv pl_.ughing;
®, plairn plougihing.

Those plouchs viieh ¢o eonventional ploughing arc equipped
enly vith nlouch bedy tucrning to the right. This is why there
are ricges and blind furrews alter comventiomal ploughing,
Bein vater cathers im the blind furrows snd the soil ef the
ridges contains lcss watery eunscquently the grecn erops will
be wneven ant 80 the cevelopment o the plants will be
different and spottel along thoee lines.e In order to avoid
these defeeta, after ploughing, one sheulcd do tramsverse
harrewing te sroeth svay the ricdues and blimd furrows.

This working phase ean bo eritted if the ploughing is dome by
two«furrov half-turn plough (plain plewghing). This Plouch

has pleuch Doedies twrning te the right amd to the left, which
¢an be turned over the lomcituiinal shaft, parallel to the
direetion of novememt, Thesce pl uch bodies vorl: alternately
agcording to thc Aircetion, bac: and forth, thus the clecs
would lie side by sicde ancd mo ricge or blind furrow will eecur,
Purthertiore, the usc e{ the twi-furrow half-turm Plowgn

results In conasicerebie tincesavine - essceially in the case

of anirel-rawm 1oplcacnts - the ille renning being much
sherter as the tine 27 turning rounc is shortened to the ziminug,
By this meithind the cround Rlouciied “uiring the sanie perioc eof
Sime will alac be inercased,

Cemnsidoring that the wratle land of the Za bian subsistence
farrier is cencrally rather irregular (beeause of physieal
features an nainly boeauce of the anthille), thore is nlemty
of Cetowring tc bDe done when plouchinc, This is one reason
for wsing tho two-furrov nalf-turn nleugh.

As far as the “isacvontages arc eoncermed, this plouch is
1.5 te 2 tires heavicr than the iracitiemal plowgh, owing te
the cdouble lowugyh body and sliir couller, Conscquently the
precuetion coste arc alss higher, Dut the ugseful 1ile of the
nleugh is longer.
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IV/¢/1. Bhe Aolley plowgn

T™ore ore s veral reasons for the introluction of this
revelutinncvy mev pleush, whilell eam be msud Dy conreredal
car orn {aeecrding Lo aavostications thure would Le a parket
for ai~ut 100 tc 800 nicecnfyaar),

Th- - ot indortent an? j.os* Treauontly uscz” cachine fer
coricultural eultivation i still the pleuca. Tiads is why it
§s irortant te have a plough vhieh era riect the requireents
vest for a nartieulear sohced a7 vorliy where the t(ractionm
rosistanec of the plouch is th. goclizst, (the turaing of tho
soil, lsoosening, wader-covering, vven gnreading, etc.)

.5 far as the eonstruetion an’ functionirn; of the traditional
2lowgh is coneerncd, it is a special, ennplox Listrunent for
suoil cultivation. e sliees of soil arc cut (wkou;asharg)
lifteo (lower part of the “roastbeard), bent and turaed (aicdle
part of the toulchoard), by tihc dilferent parts of the plough,
while they are doforced and driven to tie side. At last the
sowldlLora® extension (tailhizee) transfers o certain !sineotic
cnercy to the slice of the soil., Fion the eutiing to the
turning, lf.ce. €uring the whole rovenent of the soil or rataer
ol the pertleles of soil uoving 2n the surfaece ol the plouch,
caey nallp & continucus frietionenovereniy  eonscquently the
spuration of tho pleugh needs eoasideratle {raction forec.

A feoortant cuality ol the roller alouch is thet it oves
tho particles »f s0il “y & rolling movenont and thus the
neecssary tracticn foree is dénidniszhed roaarbably (sco
illustration). This has the acvantage iaat the roller plough
vors anorceiztly cueielier then the (raditional plough worlling
in th: samc victh and €cnth, In thés vay the ploucling capacity
2f the roller plough, Cepenling on thc tyog of soil and its
state, is 30 to CC% Ligger, exocressod in 4/, thaa that of
the treditional ploucn, while the fucl rocuircient of the
tractor is 30 tn 5%« less, owing to s.aller rosistances The
rolloer plough has other ad antaycs, too, wt leh erc to De
evaluated Zroa the nofal o vior of ehnrcetoristics of
Z-=bian ecricultucc,

ihe nin products of the euvrwercial far-cors are raize and
torace~e Dnih erous noed diffurent azrotoebniess  In Zanadia
<% eulidvation ~f the e2il (plouchiing) starts vith the rainy
scason (beginning of llovenber). In the case ¢f tobacco, if
the farcers ~louglh te. carly, tice tobacer leaves would contailn
t75 suel nitrosen end would rerain crecn and fragile (detera
ioration ol quality)e In the cose of wmaidze, more nitrogen
results in Soetter yioln,

In tho ¢ry coason it i« inposcidle to 2o th: dlouching because
of the Z2ry soil, If the fersers plough uring the rainy
gcason ire tolLgeco crows teo cuic:ly and then it is diffieult
t> cepe with its harvesting.

- . ——
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On this besis there is o 2-7 wveel: ideal neriod when the
ploughing should Le done for agrot.chmical reasons.
Consequently the Dloughing nust nst tale tos long ant the
sced bods nust be done in time. The lotter is sooctimes
rather difficult and often necas 3-4 Ciseing, the scil being
dry and elodldy.

in Zanbia therc is ancthor tagh in the fic!d which nceds

nueh tine: to cul and buia the naize and «obaceo stalks on

the Jield or to transpor. il soacubere clsc and burn it there,
f the cattle do not cat it.

411 thise jobs requiring much time and often being disadvan-
teguous from the agrotochnical point of vicv, can Le avoided
by the roiler plough, owine to its farther advantages (sce
in prospcct).

Tris plouch is patented in aungary and has alrcacy becn
fntroduces to 31 ecountricz. I:g nrcduction in Zaibia eculd

be realizcd in thoe proposci agricultural machincery factory,
&fter having bought the licence and the tnowv=howv,

The plouch is not at all coupiicated; it is conmoscd of the
#2511 cutting unit, tws or iorc pairs of fric=running rollers
with rubder lining, the “nife coultor, ao traditional »nloyugh

’ ’ ke
bean and the hcadstec: for the hauling deviee of the tractor

S
(sce {llustraiion in nrospect). Tac principle of its opearation
is that the scil cutting unit cuis the nlices of s2il and b
v
lifting then o little, coves thenm forvarc onto the cloak of
the first roller, This rollor, because of the cifect of the
1]

forvard roveaent of tY vhole plouch and undeir the in‘lucnce
ol the movinr slice of s0il, startse rotating an? by spinning
the particles of soil, noves thon forva—d to the sccond roller
wiich overturns and sohroacds thouw.  This sccond raller
rotates lile the first but, ovine to its an;led position, in
theoppositc cdirccetion,

In this manner the particl :g of soil rollir; ancd ¢lancing off
the elastic surface of il ~zller, ecrunblc. thus srepering a
secd bed suitatle for scuing.

hs fer as tace curability of the roller plough is conccrnel,
its cutting device worus longer than that of the tracditional
plough, since there arc loss heaping pressures end oower
bopulses in front of %o piough Dody. Jwing to the elastie
but wear-resistant surface of the rubberrollics they must Lo
changed cnly after 2 tc 2 seasons. Their rounting is vory
sirple, the time requirec for it being riinimal and their price
very lowv, Technical data of the roller rilough = sce in
prosiect, )

Finally, one can rcalize that the introduction and etfective
use of the roller plouch in 2rnbian agiriculture wculed result
in the possibility of introcucing noew techaslogy as wvell as

in helping thc Zaibian Govornicnt to achicve its objective,
iee. tz inercase considerably tlc actual annual yield in naize,
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the average yield in maize and tobacco cepending greatly on
the level of the production technigue.

The nest nachinery is necedad on the coricultural farns
spocializing in the production of maizes. Their activity is
rore profitable if thiey can concentrate expertisce and
technical Mnoirledpe, thus producing nore cconoitically, by
rcducing the prine costs, isc. by jnercasing the yield on the
saine groundce. '

Ten naliing usi of the new technology, therce arc several
working shasces whilch becoie superfludus {(cload Lrealing, cultive
aiion, scocthing)e DBy omitting all taese (by compining
several voriing phases) a comsiderabic saving in labour can

be aehioved. At the sance tine, this technolegy assures bigger
procuctivity and effectivenss by inercasing the ploughing
speed, tho plouching wicth and by naling the secd beds
simultancously.

IV/C/2. Tie Ridgor

In Zanbia the rain dees not start before the sccend half of
Octceber or in Hovember, It is an absolute necessity for the
farners to have either anincl or tractcr drawvn implenents
which can prepare the soil so that its vaterehclding canpecity
is the best possible and it shoulcd not let the water flou
away. The use of Jisc and ploughs raking big thoxes! on the
surface of the soil is very uscful,

One should sce in practice the cffcet ¢f the rain on the

ground and on its structure (echesiua, cestruction), the need
for a nachine turning perfectly inte the scil the organic
patter anc the fertilizer, etce., becnuse it is almost inpossible
to tell frowu what the farirers say.

1v/D..

In » country lic Zasbic - vhoere the aain crop is the mzize in
en inmportant cuantity - it is poying without 2 fount to
introduce comuplete scctoral mechanization, for it can incrcase
considerably the average yield and, as a result, it would
e~ntribute to the nnre intensive development of the country.
in my opinion the complex mechanisation of - among others =
naize producti-n results in bettoer yield and very often in

the recuction of costs beyond replacing hand work and tradit-
ional anirnal-cdraw nachincry. I have preoared in several

2

ways the list of machinery necoessary {or tha oreparaticen of
gced beds for maize and its sowing in & single vorzing phase
(sce attached illustration) as well as soine of the variations
of the naterial transpert chain both for naize in tiic ear and

grain.
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IV/Ef1. Irrigation

The elinatic conditions of Zambia are so voried that after e
Lbemonth rainy scason (fronm Noveuber to hiarch) conces an
appraxinately E-zmonth long abgoclutely dry scassone

Puring the rainy scason, the rainfall is between 1,200 o and
600 nn, rorc in the North ond less in the South.  The tenper-
ature ondé sunshine duraticn in the ¢ry secason (vinter) are

go favourable that they wouléd offer cxcellent conditions for
plant cultivation if iirigation coul?d be proeided. Fer the
tine being the Cry mentas are o dead season in Zaaobio, but

by irrication two harvests per ycar could be achicved in the
country., For this rcason cvery opportunity must be taken to
malkke use of any water suitable for irrigation.

Aport from this possibility, onc can state that the result of
plant cultivation by spriniling is alwvays increasc in yield;
aceordingly sp-oiniiling is very profitable. Hercafter I shall
quote data (from the Agrarhilfe 1971, Germany) on the increaso
in yiclcd of the cdiflercent crops, cultivated by sprinkling:

Cercals 0,6-1 t/ha
liaize 0e5-1.2 t/ha
Sugar beet 10-15 t/ha
Tomatoes , . 20-25 t/ha
Tobacco 1-1.5 t/ha
ruit . 160%

Cotton _ - LO-60%
Greund nuts 30-40%5
Coffee, : . 25-30%
Sugar canc _ GO-5055
Baneanas 30-L0%

Thereo are experinments in Zanbia olready (e.g. the irrigation
schonme in the Gwenbe Valley, circcted by the Gossner lission
into the method of floodinc),

Although zlnost every country has its tracditicnal method of
irrigation, the riost ¢cnerally uscd nmethods are irrigation on
furrovec surface, flcooded surface irrigation, striped streaning,
furrowcd surfacc with hose distribution cnd striped streaming
vith hose cdistribution. ' ' ' .
These irrigation methods are very wvell justified by the special
local circunstances {(lanek of c¢nergy, lack of repair and mainten-
ance of pcssiblce machinery, etc.). These cirecunstances nake

it not possible to use sprinklers, though their usc alwvays

leads to the following agrotechnical and cconosnic edvantagest

"1, HNatural rainfall vith even surfacc distributiong

2. Econonical nanacenent of water-supnlies as this
method needs about L0-70% less water than surface
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{looding, This ricans that thce sanc quantity of water
is suffieicnt for the irrigatizn of 1.5 to 2 times

rfore ground;
3. It requires luss laboury

L., It is incependcnt of thce slope of gracient and the
con”iguration of thc soil; no levelling or econstructicn
of dams is neecoes, ete,. hus the arable land rewains
even and vill net be cut in pieces by ¢ systen of
cangy

§. Therce is no nced for irrigation eccnals and systens
of daas, wiich, moreover, function witi considercable
loss of vater;

6. The complete surface of the scil ean be used, whije
the ground occunied by the canals and dans is
connletely uscless for cultivaticny

7. The soil will n»>t becoue iuddy which vould pregcnt
it fron proper airing and the miero-organisns frou
developuent

8. here is nc deterioration of the suil, it will not
becone aliialinc. One can use the sprinkling systen
for the cven Cistributicn ¢f fertilizers and plant-
protecting materials (c.g. agcinst locusts) in
sclution on the requirced ¢ground;

9. Thc quantity -f the water sprinkled ean be regulated
and an averace intencity of rainfall can be assured
(vhien should nst surpess the abssrbent capacity of
the coil, cdepencding -n its structure, noisturc-
eontent, nechanical anc chemical conposition, on the
2:ind of erop cultivated, on the dur ation of s»nrine
%ling and on the diancter ¢f the sprinitler's drops).
By the rethod of sprintling the yiceld is also higler
than by floccing idrrication.”

For instance, in Scuth J.friez, on an experiiiental orasge-
plantation irrignated by sprinilling the average yield was 75t/ha,
while thosc irrigetcd by flcoding had an average yield of
JSt/ha enly. In Azerbaijon, the average yleld of cotton was
LOO %g/acre by sprinling and 90:g/zerc by floodinge. In

Puerio Rico the sugar cznoe average yield was ’iSt/acre by
sprinizling anc 33.5t/ccre by flcoding.,

These examples arc only to deronstrate that any “ind of
investiient for irrigation by soyrin'leirs, e.C. Dctor puups,
hydrolift (sce cescription later), rescrvoirs, irrigation pipes,
sprintlers, cte., = will be refunded very scon, owing o the
higher yielcd ancd all the acdvantages enuserated above,
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The tictor puups use for the 1iftinc of water, esm b reolaeed
by tho hycroliit in plaess wicrc »nc ecn Zimc water-courscs sr
water rcscrvoirs, The hyclrolift is then eancdle of supalving
the spriniilers with water (sec attoehec leaflet).

1 shoulcd like to saow an’ give an icca of the differcnec
betwoen the cifferent -ietliyds of irrigatizm, by cnuicrating
soiie of the nust fupcrtant index nuibers of thoe nolitieal

- etonony! live labour reecuironicnt (refirring to Gontral Curone )i
Yy N ' 14, r D

Live 1adbour
requirient

ton
Irrication systons in shift/100 ha

——— celianile 50 hour)
1 Irrigation cn furrovec surfoec . 549
8. Floocded surfaecc irrigation 53
). Stripec strcaslncg irrigztiou. . 301
& 1Irrication on Iurrowcd surfeee with 207

hose Cistriduticn

3¢ MMriped stroniine irrigation with 24
hose distribution

6. Sprintling vit!, portable sprinzler

1incs 1,005
7¢ Sprinkling with wobile sprin-lor lines . )
€. 3prin-ling with oipine under surtace 22

with halfefixed sarin-lor lincs

9. $prinlinc with piping wn’ur surfoee
with sclfapropelle’ sprini-ler linc 159
{on wheels)

o -— - . e P - Pr—— P,

- hteorcimg to the utiliantion o7 the srriniilers {or the

cifferemt .crcpa (one yoor or seversl years) anc for the
different types of g~1il in Zandia, the piving syste: san Sed

fe Deraanent
b. halfefixcd, and
e robile

The latter ome con, ct any tine, bde re=1aye.’ imn amother plaec,
The pines shoull Le mace of light steecl, alusiniui ellcy or
plestie. These arc equisned with the sce-ecalled quic.
soupling, vihieh ore nale leali=prosl by tlhe osressure of tha
watere Thus, the courling of the pioes ean Se come In mo
tine. Yaat is ore iliporient, enyhCy, cven thuse without

any 87ill, ean ¢y tie scunling on’ wneowdling, i.e. tie




ot
irn- o7 the a2incs te amcthor sleece T..o: sprimlers anc
(rtilimer en’ the fertilizer ‘issolvent ean Just as
we fixel une IS the pipes ~re alequatily zinecd, they
.. ~s 1l.ng &5 10 years. Inorier to i.slve the pides
L aving, the followving vearsuris arc reeimente” for the

b2

)

arool ipus:

aisice clamcter dmoiia 39, 102, 127, 16, 130

o1l *hiec ness in it 1.0. Ilo' 106“»'2.10:“105. ‘05

Co. i unit is gencrolly % to Sy lenze The pisdinc is
1. t. follzw the uncvennoss of the eroua’ sinec the ratial
“ist-ne. Detveun the pipe and the oipe ecunlime oo vell ns
t' . losieliy of the naterial hetween thel —ale azspihle an
in{l.vicn ¢f 1C% in both Cdreetizng to the 2xle v2 the

c.u l. pipes,

FRTEED S Yel ¥ alrcc(’.;" ~ontioned wvhicn cnwacratins the e’ vontoges
.+ tie lrrication by siriniler, sioc enn a’nst to amy noint el
L. piring, o su-enlled fertiliaz.r ecntaincre By this neansd
ti.. 5 _rin.lera ean Jistribute cou. o soluti~on of 345
v nouwe, nitratoe  This aetind ds oxtrencly adventagoous,
cuie’ cnd ehcny, assuring am even ‘fstrivution, For this
ar. . ¢ fceroildacr conteiner, noocly en inscrtion pipe with
yie ti uteuar In the cotre, o123t Le eonnceted to the
irri_ativm cCelivery 9ipess Ottt effcet of the tightener
th, +roter cois through to the fertilizor eontaincr throuch a
¢ rn c.inz ploce 4 Jet of water flovimeg cut of o spriniler
i.molv.s Jho Tertiliszcr in oo siove rnc the sclution is vved
roor . Uy the hweld of another e macetin, i, to the
irri ction ~ipinge altor the p-luticn in the sleve, bY
' -~ jtm own weight, furiter fertilizer cets inte
‘i L.pe-~. -f vatore Therelore ttis nethi is ¢ eontinuous

puniirn:, sioole end its operatins reculces no special »7:111,

SRR vV

Vi/:/ce drpigosdon oljer

17 e soriulers ere odmg b be used vicely, mct only by
v ont foriers but o 1so elnmerelnd fernars, 1 would suggest
¢ v intre ‘weiism - the traet-re rum cn’ ‘rivem hose reeld
it vinel, the recetilement ol vaig%, iz very eulell from ome

“loge * . snther, The sottlenent =7 the i:n.i en” bromseh pl’c.
i: me S ou oencine criven winch, swcden’e’ tm 2 troetcr, the
. Sein- a-le a7 synthotie [iira hose, whieh exm be wound,
The rettleacnt of the soriR-ler limes is se from hnadewimeh,
slua v’ ne's noe,
T ir sorwvifieati.n ds the T:11. inj
len i 7 <he vinin nipes A0 raters
" " " oramen pipot 215 "
" ® gordnler binoss Lo " (3 : o)



Bo, ¢f broanch nines: 2 sicees
M3, of sprim-ler lincs!t 4 lcees

Bo, 0f sorimilers! 2k oicecs
Territory eovere! by

the e ve nipinct 17 4o
Sorini:lers' ptinnd

cimtonect 12 x &k netrus

Sprinilers! imtonsity: 1240 .u/h

/o, ipenipory Cof telsess suitivellor

e eealnciy Jer todaeso gultivation re’lcets the lae: ef
reshenisation in Ze -Sia. Ia this erse esatucl tobasse tyocs,
Vircinia and 3Burley, ciovi in Zo bie are mot sultanle for
raghine eultivation.

The cevels i cnt o suel a type will enable the eoietuent
erganisation te elahorate the approyriate series of aerinery,
netessary “or slanting and tebasee leal wreathing, ier the
sare of Dlants anc plant areteetion by waehine uas alreacy
poen snlved in the case o’ the types astuzlly existing.

Byeecial naeirimery sueh as ridcers, tubaseo Dressecs, ets,
astually usec ler toursese eultivation, were beucht fro:
Bouth asrise (Semtall Co.) until 195 .

wesorcine to the nethed in use emnec should bec out tihe tchaseo
slante _ust Lelfere the rriny scason staris, theeretically
between 3C0-3° Cetoler. In ene nere abowt $,00° plants are
treasplanted by Liand. ‘larvestinc is fimisiec rrouwnc 10 ihareh
the fellewinc yeer.

The averace yielc ef & farier inm Crona (Southern Provinse)
is 990 ‘g/mere; im ilusii (Contral Provimee) 300 ..g/nerey
the tebasese osredwecd im the vieimity o Kalwe (Cemtr:l
Provines) is the best export cunlity.

Cwing teo the cavourshle elineiie anc soil sen itiens, Zaabiaa
tebress rani's in seeond er thizre Hlase 2°tcer the birerisen,

an for as the Drefit Der saie arca is eonserme’, the tohresd
i far in the best plaee. TobLaecsn sultiva.ien is 80 preZite
able, it is te Ve expeeiud that nore amé Lore Jareis vill
grow dt, although it recuires aseurasy an s-111. '
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v. Weonojie senddtions of the prop. sy poy spideslivyal
oy bu g A.L"-f‘ HJJL“..LA;‘....“ pdegn of tihg favestnoent,
ve - 16 _cffted ney eileulations

reenest of iir Ko bevisen, Prolcel Lanacer, Snalls

: Liustries Proejeet, I preparc en ce.n...ie exleulation
e profitebilliy of a possible h.ooF. This calealation
o roguire’ to nrove thant the faetory ezn be run nrcfitably.
w.ould ra-e sueh an invest.oont vich.ut scecing chat i

- v’ vhide,

o

voao2 Novenber 1972, 1 pald o visit to i D, Lurmga, Direetor
C srrieculture, e told me that the WUorld Ben. scened to be
ciiling to give a loam for Zanhbids Tor agrieulturzl investuent,
"igh ean Le used for a naehiaery foelorye

ciurally, it s ver; lvporteontmet only to ercaote enploynent

5 ossibilitics for & nucher of peogle bt alse to have a
r+vitavle econuiile base for the faet - ry,

Soenvze of leelr of tine, 1 enuld imalke thoe ealeulatisn for

tvr vinrs only, ocn a bLooleroceping dasis. lece, anortizatior
¢ builcings is ecleulated for 45 ycars nn’ that of the
ehinery for 10 ycars. In reality, the rate of returm eam
“uck loss, appron. 1520 years for buildings and 3-8 yoors
o oaehinery. ¥ we tolic ag a basis the ancune investe!d

% Ceruet the yearly profit, ihe rate of riturn ean be evenm

I o, <epcnding on the nrofitanility o praduetion.

ceanonile ealeulation is o retlicd =f investication which

oin ehmesineg the Bege sclution “ul f scoveral porssibilities,
-iel helps to eschieve an ail (eege enzap procduction,

. litative procuetion, quiel ratc nf v turn, cte.) with the
-allest negsidle investoent,

»

.2 Grdne the seonoric ealeuleticn L5 thac propused faetory, §

2 into ecnsideration the producéiv: nlen, equal to the
Sdnn requircaentss

(TS

- the guice munberes of the Lusa:s 2Zngincoring Co, {Lenco)
being usod dn its vrsshopsy

= the sime 27 scrics, and

- tha totol aroduction e atise

t cust mention heroy thot out ¢ tho 322 thousand ploecs of
loe enpaeity of tae forge shon, obhout 60,000 picecs of s‘mvell
410 15,72C piceers ¢2 pleis/ycar, s cll as unspeeificd soa
resoare needed by thie ndnine industry,

srLtfuction ensts of eortain couods have boon ealeulated onm

‘v basik ¢f rav poterial weices (foroc sihep and other shons
Courntely)y, on a doreentage basise Thus I have only caleulated
“oor fuetion eost of enstain goods, with 239 orolit fur
SooCuets of the forge shicoe In ord~r t> have a basls o7

o+ ey
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semparizen, 1 have inclentud tiie netwal iuport pricos
Besides the precuetion cosis,

1 have mot prososct any sclling orieen beecuse thaes: dedenc
en the poliey of the Zanbian Govornaont,

The definitive ecleulatien ean omly Yo prepcred at o loter
stage (eving te scveral nissing eoponents), possibly with
the Feasibility Study.

he_ne I.ﬂri_e_u}j,}nx_gl__il.c.chi P Fret ry
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te Pe buil: o~b Hobwe

I “ind that thc aost possible idezl plpee for settimgy up this
mey fretery vouléd be InbHue, abovt 140 Ins to the linrth of
Lusala, en the line of rail and en the nain Mortli/South re-dq,
situated in the ecntre of mot only Central Provinec but also
of Zambia, as wcll as in the most valuable and 1ost develaped
egrieultural region ol thc countiy.

In orcer te cmaurc the eheanpcst pessible production of
agrieultural naehincry of big mcrices, 1 Horopose to theoosc
Kahwe fer the folloving reasons?

1. The transport of raov reterial, the weight of wvhieh is
generally several tines norc than that el the finishec
preduet, weuld be via tho mew linc of rail freon Tanzania,
to Xabvc. Zanbia is poor im rav naterials, so alncgt
everything rust be inported, cxeept for ¢oods eonring
fronn the Copperbelt by rails  Thc factory nmust Lo as noar
es possible to the arrival ploec of rev natericl end that
af scconciiand natericl. e mov line of rail vill neet
the clreeady existing one at Napiri lposhi, mear Habdve,

3. is far as cconouie poliey is coneernic, it is recoancended
ts proiuee goods to ond frou whore it is casy to transpert
them (not only rav matcrials, but clso finished goods).
aerieulturel ncchinery prcducticn should ta'ie ploee in the
eentral o° the agricultural area, not only bLeeause of
tramsport but also bcecause of casicr €evelopnent nossibilit ie®ed
The erec surrounding Kabwre in onc of the best agricultural v
arcas in tho eountry wviti tihx boest scil (production of ¥
waize, toLoeen, cte.)s Hear tuc Copperbelt there are
large eentres o’ Ve.{(.‘f-:'.'.)lc. srocuction.

3. Kabwe is noi only in a central nosition for agriculturo
but is also in the ecentre o7 tiue country vhich nekes
transvortation frai: hiere very favourablc.

A, In the incustrial zonc of Kabwe there is a very advane
tajeous area for the propssed agrieultural l.anchinery
Fretory, on onc side of whieh rums the ain lime of rail
(wvith thc possibility of bLuilding n side-trae’s up to the
fectory) and on thoe otlicr sicde is an asphalted roade
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the site is swnplied with publie utilitics, whieh in
anotlicy dndartamt espeet yviwen buildimg a mev faetory.

~..re are severzl woris at Rabwe (e.ge 7anbic Reilways
Contral RAcpair Uorishop, sime ninu, cte.,) wvhieh eould
~ive eoriisnion worlli to the factcry's forge shop ard
Soundrye Alsdy there ere alweys reedproccl ~dvontoces if
s.overcl faetories are notr to coeh other, profiting frou

ane amother's cquinnent,

The Zanbie Joilways Contral Renair W

srlist.en has a sciiplete

forqge with eciiprent 2luost nerfeetly wautilizcde There
iz o possliblity that this e:-wld bc telem ever by the

proncned AerleFey or the wuri-sho) ecw

14 Se hircd wntil the

saetory is eonstrueted and utori produection over t heres

T.ere i a tcehnicol sehwod mecr Kabwe, traiming stwdents

ror lathe enxcration, waoldimg, neehan

ics, ete, This seheol

eould sujpdly the fretory eont inucusly with the nesessary

g2illec wor-ers,

3esides the extra transport eosts,
for mot builging the Icetory in Lusa
v.cre erc clready uwrbealasction prohl
viie w.uld be even worse 1 a noew 4
evin wre neodle to towm,

hwre are other reasend
“as Im prrtisular,
cus in the saplial
aetory attraseted
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1. o dete builcamo 75.%500 1. Poundry, cutting and  ki1,300
s force sho) neat treatimc shoDs,
caplete faetory
(creent puildings)
2. Shon equip.ent, 37 .201 2. ShoD caquipient, 15€.599
achimery rachincry
3. Centingeneics _JO,000 3. Contingeneica 0,000
Ti el assetal 935,761 Fixed assztst v} .1%9
l,. Aaw acterial lamced aL5.6A1 L, Aaw naterial landed 97.24)
cost (in factery) cost (in factery)
5. Spare parts bdeught 171,000 8. Bpare carts beujht 119.932
2. Ceost of emcrgy, water C,000 6, Cont of cmCrEY, voter 19,000
7. “ages 77.000 7. Vaces 237.9Q0
.. Gcmeral expenses 3,700 ?e General oxpenses 17 ..000
3. % imtzrest em cn;)ttal'}?‘._g_&i 9, ‘% imnterest on carital 51,898
Yarieble assatsd 58,008 Voriahle assetsd 1,004,327
17, ix factory sellinc £42..05 K. %x faetory sclling 1.105.025

nrice o finished
Srocuets (forcc
shop)

Lers varicble asscets §73,.00

Acsult (prefit ) 256.920

sriec of finished
orocuets (Zerce

ship)
Cther wor cho)pe ]]‘:.260_
Totzl 10 430,003
Less variable aasets 150282357
asult (presit) 125635
e s ]
o -
f. Cf7iec Budldings anc 547 . 300
cuxiliary builclings
g, Cf dec cauipricat inm 62,000
the vhele iactory
3. Comtimgoneicos N
50,030
R
Pixed cscets af
tetal imvestitentd 1‘2 « 000
- EXREXEBTDS
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fxersge profis

Prefit of 1974 236,920
. " o198 305.63°

» " 1976 (1975 ¢  S%) MOL,920
» " 1977 (1976 +» 0% Ms. 012
L " 1973 (1977 +» s A67.63)

R - SOt

1,965,573 1+ 3 =~ K393.1135 (average
' arelit)

yosr o JMESS prrots | 101290

 average & 293.113
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ﬁgnton rates of “zcg

ﬂﬂ:' and_ thnt for yages

(Calewlation for 1974) in

' ebasic *tetal $comt of *tet ai.
*price/ o sfeundatione
'-nchino . g& erection-
/machine

A
1!.337 20’53.331 60 3§ 2,300

....3

Lo

10 Cwt electro-proumatio.
hanmer
Blectric foerge furmase
I6” radial drilling
machine
Bacontric press
Fristien press
Fleer standisg grinder
Framed saw
Pover alligater shears
Pertal erame (0,5 t)
Travelling dridge crane
(s51t)
Complete compresser plant ‘23.000 *23,000
Velders (2 eleetric, 1 e 1100 e 3o 300
oas) .
Other squipment (werk . e 3.000
bonsh, water and sil . . .
L]
L]

3
* 5,000 *15,000 3 400
* 9.479,75° 9.479,75 3 750

» e

*14,000 *14,000 .
* 9,000 °* 9,000 .
® 14300 * 3.600 .
* 6% ° 1,300 .

L]

* 840 o 840
* 1.200 * 3.600,,
* 44300 * 4,300

sontainers, ote,) .
Couplete set of suith's «13.000 ¢
tool . .

o
"
L]

i l;:.al.i!; 3 yeoars 8].]5720 b4 )
yoarly amertisatioen

eost of mashinery 1.168 /year:s
foundat ien & oree- “
tion

NeBe The moshinery are seppesed te werk in doudle shifs,
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e amortization rnoo of fixed assete

A SRR SR ARSI RARNTERICRRARR L1
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‘ldin!l and that for wages

azxIIANI-TEsrncszaRz=m=zXom

11. Alortilation _rates of buildingl: (Calculation for 1974) in K

The building cost of the forge-shop and auxiliary biildinge:

36xas.9oon’.a5x.76 500 X
amortization for 45 years: 700 X { year

NeBet The offices & adninistration, etc. buildinge
will 4t emporarily be accomodated in the
auxiliary bdbuildings. )

13. Yages! (caiculation for 1974) in K

*  Employes: « Person: « Coet/year/pereon . Jotal

_8 . & _8
:lkillod workers * 6 * 1,000 * 64,000 °
oBemi skillea " * 8 ¢ 600 ¢ 4,800 *
+Unskilled " ¢ 10 . 500 * 85,000 °
«Technician * 1 * 5.000 * s.,000 °
Lortified engineer * 1 *  13.600 * 13.600
« Manager * 1 *  16.000 * 16,000
« Clork * 1 * 8.400 *  a2.,k00 °
JMaintenance mechanics ° 3 . 600 * 1,200 .
Jlaterial handler . 1 * 400 * Loo .
Cleanere . 3 . 400 : 1.200
«Quality control inepectefs 2 * 3.000 6.000 .
JAdninietration cost * . * 16,000 « 16,000 .

[ ] [ ]
* [ ] [ ] L] [ ]
L ] . . [ ]
[ J . . ¢ [ ]

[ 3
ht.l “.t‘ ---zz---ﬂ

® is cortain te increaes
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13. General expenses: (Calculation for 1974) in K

de

Insurance 1.800
Maintenance 3.100
Town development cont-
ribution at Kabwe 2.300
Semi-fixed assets
{tools) 3.800
Preescure 1. 500
Advertisment 2,000
Tranasport {(goods) 5,000
Transport (personnel) 3.800
Travelling 2.200
Bundries 5,000
Tetal: 23.200 X
BESERANEN

1. Unestimated costs: {Calculation for 1974) in X

cent ingonch; )

The uneetimated costs might result for 1973-74 (estimated
period of starting to build up the factery ie the ird
quarter of 1973) from the following change in price of
construction raw materials, in tranepert hire, in connect-
ing~up electricity, as compared to those in 19732; as well
as from the cost of conetructing the appr. 650 m long side
track from the main line of rail to the site of the fagtery.
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Calenlation for the ssnriisetion gofee of fired ce2els. end

ERERy EETT IS PR 'EL RS

' beildinge_ond_jhet for veser

of fixed assets: (Calculstion for 1973 in %)

d . . Basie . Cost of N o
‘ . . price/ . Yotal:'feundation . TPetal:
¢ Name: « Pisce:. maehine . & orection . ¢
- “ - ~ o[ aashing o a
. 8. Three 'h.-" are- . . . . . ¢
. ilght melting furnaee 1 . 233,000 32.000 3,000 j.o00 °
. B, Chorging instrument . * ¢ * ¢
. vith bashet and * . . . . .
. sasting ladles R ] 1.000 3.000 hoe 1. 900 i 8
. @.Dias for 9 different * * * ¢ * L
. maching types ¢ . - s 13.100 , - - g
. 4. Travelling bridge ° . ¢ ¢ §i
. econe (3 t) . 1 s.300 ° \.Yo0 1.306 . 4.%08 , |
. ®. Pleer standing ¢ . . . t'g
. srinder N | . 1.900 . 1.900 b . * e ., »
.« f. Other oquipment . . * . !i
. (verk benchas, hand ’ : . 4
. grinders, proewmatie’ . : . ‘ ¢ .
o flegying chisel}, . . * ¢ ¢
. supply of comprevsed . . * ¢ . i
. air, exy-acetylone . . ° :
. chisal, ete.) * . - : 1.900 ° - . Me .,
. A A _A

“q° 33.308 . LA B

BAWBER A Bw \-.---.- .
10/8. Qutiing snd deint acrev making sheal
. * * Pasie ¢ * ¢oet of * ¢
. : * pries/ ° ° feundation ° ¢
. Nase: ‘Picce: ° machine ° Tetel:’' & srection ° Potal: °
. . [ . . * L]
: = v v yLrachine -
M. Universal lathe; N o . N . R
. Gontre-te-contire dis- - o N . .
. temes: 7%0-3.000 wm , 1§ . $.0600 . $.000 , 1.300 « 1.0080
,.‘U‘.M"l serew ”C.‘” 1 .30.609 . ’0.609. l-’O‘. . ‘-m .
&.Berew eutting nutowmat , o . 9,900 . 9.%00 , 1. 40O . 1.400
A.Prill press for a maniy o . . . o
, mal bering of 40 mm 1 . 3,000 « 93.000 1.000 . 1,000
& .Bench drilling maching R B R . .
o for & maximal boring , R . o . .
« of 10 mm . . P00 .« 3.100 , 00 o joo
1.7Proned sew . 3 «1.8%0 . 3.%0 , Aoe . Soo
‘e. Other squipment (werk y y y * ¢
. bonch, hand teele, ° * b ¢ ¢ .
. teols, ote.) . . - ee 1.000 - . - N .

8.0 54000,




Sglceietion for the gmertisetion retes of firxed sssets and

Suildings ond _thet for wepes
N . :‘.l‘. . . Cont of . .
: MNewe : . 'locc:.::;:/.": Potel: .: .".::: . Total: :
. ® : . ./ mashine . -
‘e. Continuous furmesece . ¢ ¢ ¢ *
* for the hest treating . ¢ ¢ ¢ *
. of castings (in erden . * * * y
. %o norma lise ity eae . * ¢ ¢ *
y poeity: 1-1,3¢/m . . * * ¢ *
‘ bettom . 1 13,000 ° s8,000° 3,000 * s.,o00
‘D. Plame hardener . 8 . 1.600 ° 3.%00° 00 ¢ hoO R
‘e. Poriel erame (0,5 ¢) . T .t.000 ° g1.300° &80 ¢ o0 .
‘d. MDuniliary equipment . . * y * .
* (cleaning drum fer . . * ¢ * .
’ “l“l.') . , . ’” ¢ 990 ¢ “ ¢ ‘.o .
‘e. Bmall sise wniversal , R * ¢ ¢ .
y eutter grinding . . * * * .
* machines . & ., 1,000 ° A,000° 1% * 600
‘f. Dlade grinding machine 1 600 ° doo * 300 * 00 |,
‘9. GPinding machines with . * ¢ * .
¢ double adresive @ise . T o6 ° 1.,000° 150 * 00 .
‘h. Complete dust colloets . * ° * .
¢ or .‘U‘m‘ . - ¢ 1.900 ¢ - ¢ m .
ode Other oquipmont ‘"rko . . . . .
. bench, materiel table, . . . .
anten) e ' i A A A
K 26 .09 K AL 700
ELZERREEEEREY ] A2 2 R LR Y Y
/4. 219 areseing and shesl shesi
f‘ . - Dasie o . Cost of . .
. . . - prise/ . . foundation . .
: Nane : . Piese: ' . maehine 'Tot.l . & erection . Totel: .
o . 3 . . 1 u‘!im ] N
@.B0hoaring machine for : ¢ : ‘ ‘ y
* relled section steel 1 ° 8.600 ° 3,600° 250 M 17 ¢
* B.Becentric prose I | : 132.800 ° 12.800° 1,200 * 1.300 y
* 9.2revelling bridge . . : i i *
o arane (5 ¢) R 4.%00 ° A4,%0° 1.%00 ° 1.300 *
* d.RBlestric elligater : : ‘ *
©  oheers | o0 ° 700" 300 S 0 :
* @.Nend eperated metal | * * * * .
. snipe . ] ‘ 30 ° 17 50 ¢ 900 ¢
¢ £.00her oquipnont * ° ¢ * .
e  {(materisl tadle, ¢ * * ¢ ¢
*  oeels, mechanical . * ‘ ¢ ¢ y
*  otteshmonts, ote.) | .. t.000° - : - ’
¢ ] . - [ 4 *
.¥...83.000 K 3,23




SSelgeletiee for the everiisetion refes. of fired gerele o2d,

o]

stz sas

10/5. ¥elding shepi

1dings

1hat

. . Sasie . Cost of .
« Name: o Piocoi.priae/ .Total: .foundation .Tetal:
. . machine. & eorection . *
— a A 2 ol meching o o
‘a. Besistive welder ‘ 3 ° 1.%0 ° 4,500 ° - ¢ - *
‘s. Gas welder equipment ° 2 ° 800 ° 1.600 ° ¢ - b
“ee. Equipment fer gas ad- ° * * * ° *
g serptien * * « ° 8300 ° - ‘A% *
“d, Travelling heist (1 t) ° 1t ° 60 ° 600 ° 200 * *
‘e. Volding cabin, werh * * * * * .
°  benches ¢ y ° 6 ° 320 ° b} ] * s00 °
- L ] [ ] L] . [ ] L ]
. L J L ] L J L ] [ ] L J
- L ] [ ] L ] L] L X J [ ]
L J L L J - L J L J
: - [ ] L ] - L J -
L £ K122
10/6. lpgkomithe' shepi
L ] L ] - L ] L ] * L d
+ 8, Yorh benches, . . . . . .
. hand teels . . I.WO. 2.400 . 100 . 100 *
L] L ] - L ] L] L J L d
o bo Travelling heist . . . . . .
. ‘ ‘ ‘ ) L ] ‘ L ] m . ‘w L] .00 L ] m .
- L ] L J L ] - [ ] [ ]
L] L J * L] L] L ] L J
. . . . . [ [
L ] - L] L] - L J [ ]
10/7. Assembly shep, quality sewyyel:
° &, Mand teels * *1.000 °"1.000 ° - * -
L[] . . - L ] L L ]
« b, rr."ll‘l' heist . . . . 3 .
. (1¢) o 1 « 60 , 600 ., 200 . 200
* e+ Other equipment * * 400 ° 0O ° - * - *
. L] - - - L J L J
X_3,000
[P 211 L2 R 23]




Basie

Cont of

¢ Name o Pocosi.price/ . Tetal:.feundation . Tetal: .
¢ . machine. +& erection . .
- 2 2 - al_mechine A
0 Floctrestatic colour ° * * ) * y
« distridbuter . | * 300 ° e00 ° - ' . .
b. Kloctrostatic painting’ * ° * * .
« eoguipment M | ‘ 800 ° 800 ° 200 * 200 .
ee. Basels, mebile drying ° * ° * ¢ *
. hanger . . - « 30 . - . - .
K _3.000 K 200,
Total: K 143.099/10 years K 31.760/30 yre

Yearly ssertisetion
eost of machimery
foundation & ores-

tien

K 1.088/yeer 3

K 14,390

—da088
K .12:9

15, Seertietion rates _ef Muildinge: (Caleulation for 1973) ia K

Porge-shey (eomplete)
Auniliary buildings, steres
Cutting shep

Jein. secrev making shep

Neat treating and edging shep
Celd pressing and sheet shep
Velding shep

Reeksmith's shep, assembly shep
Qiality centrel, paint shep

Ameortisation fer

36 x 24 m = 864 .: eBK/m® 5= 73.440
132 x 60 m = 730 L @ 5 l/na- 36.000
36 x 24 m = B64 n @ 8s l/nza 73.440
36 xS m = 180 L e 8s l/nzz 15.300
36 x 12 m = &332 - e 8s l/mzz 96,720
36 x 12 m = 432 L Q 8s l/nz- 36.720
12 x 12 m = 1b4 ., Q@ 85 K/m_= 12.240
36 x 36 m -1.:96-2 Q@ 85 K/m_=110,160
36 x 15,8m= 568 m” @ 85 K/m = 47.280

5.500 = X %%1.3%00

b5 years: K, ..31:033 (0%

The construction of the eoffices, adminintration and auxiliary buildings
oan be started at the beginning of 1975, fer the planning wen't be fi-
nished before the end of 1974. « Thus the amertisation rates ef these

Suildings cannet be calculatsd in before 1976,

-
'3
¥

14



for the amertizatien rates eof

O e e

EXE ]

fer

EEEEE

o0d buildings

and t hgt

WZHEF ST

12, Y2493 (caleulation for 1975%) in K
Persennel fer the felevwing werksheps: foundry, cutting and joint
serev making sheps, heat treating and edging shep, ecold pressing
and eheet shep, welding shep, lecksmith's, assendly sheps, quali-
ty centrel and paint sheps)
. L] . ]
s Lmpleyes: o Persen: . Cost/year/persen . Total: .
. Skilled werkers . 30 . 1,000 . 30,000 R
. Somi skilled ¥ . &0 o 600 . 84,000 o
e Unskilled » . % o 500 . 39%.000 .
+ Technician . 3 . 5.000 . 15.000 .
. Cortificated engineor . ] . 13.600 . $7.300 .
+ Maintenance meghanics . Y . 600 . 8,400 .
. Material handler . 3 . h0O . 1.300 .
« Cloaners . ¢ . 00 . .om .
. Quality contrel inspectere 3 . 3.000 . €.000 .
. Adaimistration sest . . 43,000 . 28,000 .
[ ] L] L L
. ] | 2 2
Potal eoet --.’22!!9‘2
Porsemnel feor the ferge-shep:
* Skilled werkers M * 1.000 ‘' 90,000 .
* Semi skilled ™ * 1) ’ 600 * 8. hoo .
* Unskilled . * 13 * %00 * 7.%00 .
° Technician ¢ | * 3.00@ * 90 .000 *
* Cortifiod engineer * 1 ¢ 13. 600 ¢ 13.600 *
* Maintenance mechanies ° ] * 600 * 1.300 .
‘ Naterial handler * 1 * 0O * 400 *
‘ Cleamere ¢ ’ * (¥ 5] ) 1.300 d
‘ Quality eomtrel inspected ] * 3.600 * 6,000 .
* Adnimnistration cest? * * 16,000 ¢ 16.000 .
* Clerk ¢ 1 * 8.400 * 8,400 *
* Nameger * 1 * 16,000 16,000 *
. . . . .
LD ITT T S
* 4o certain te inereace
13, Ggneral expenses:
ferge_2hee Qgig;mmn
8. Insurance ’ﬂﬁ .
b: Mainstenance 3.500 3.000
ss Town develep-
mont eontiribdu-
tien 3.600 9.%00
ds Bemi-fined
sesets(tesls) A.600 9.%00
o. Preseeure ‘om ‘om
f. Nv.rtl.n?t )3.000 8.
T’." 90”. . .
': "r ntm. }02% og
i. Trave ing « 500 .
3. Bundries 3.000 ’ « 300
AT & (A 33:290,
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Vi. Prop 232 _for the cguipont Ci the oru.osc mew Arieul-
dural loehincry Faet ryls worishoos, with cutline of

$he tcelnilorierl Droeesscs
A s I e B & i - - e .

I e Forgomshop

~grieultural ractinoery an: Lpleents - shoulcd they Se¢ hans
tocla, eniial or traetor-C -awm irlemcnts « are exdected to
be attritionercsistant and of long life, erusicer~ns thet
they arc¢ exposc? to eonsicerablc physieal an' neehcnieal
becring forees ‘uring the eultivatiom of s0il, Thuso bearing
forees are csreeially e.msicerable in tiw Zeibian heavy, {ry
and eftem critty soil eontitions,

Con-oquently, severcl parts of (1L poricultural nachimcry an?
irplerents (c.n, 2loughshare, furrow, harrow tine, subsail
imife, earriage exle, ete.) as well as souc finished goecds
(hoe, space, bush elcaring mife, hotehot, ete.) tiust Le
forced im order to '.2e the.. hard an? lonc-wearing,

Yor several teechnic:l reasons o Lloelisaith's shap s ahsolutoly
Reeessary for the procuetion of acrieultural wnehinery., This
investiient 1is to be eonsicCere’ as clesentory, espcelakly 1if

ve tae into account that this weul.s te Zonbia's first bLlae .-
snith's shop,

To produce eertain parts Dy forgin, cnc cencrally Ly oslastie
shapimg is iueh cheaper than shoping "y nserine tnol, Lato

the Drocuetion of a senteh eart's nile neecs aboul 5 Nourg/
pPicee Dy shapin: by naehinc tocl, an! adout =3 rinut.s/Hicee
by forgine in tuc steps Im a Cles Iodern procuetion technolo y
requires that shapinc Ly inehine tool he only apolied whenm it
is imevitalle,

Forcing is tihc cost ceonorilezl enc suitable nonufaeturing
proeess for the procuetion of ecricultural tocls amn? mechinery,
requirin; croat touchness ral lon; curation e 1life, this
teehinolocy being chelp, quw ¢, aceurate ancd forzing the stiuee
twre of the rev aoteri-~l so that the nroduet will b¢ eonsicere
ably stromcer and sorc esvripact an” vear-resisting, with ore
durable e¢dgces,

Purthernore it is also i portant 1o eomsider that this
forginceaehine is vory switable for nass produetion of snre
parts, Theec soarce narts will %o £o2d for supilyin, the
artiscms in the fwture,

It is #18> tho cii: of UNIDO t- 2rovidic tceehnical adviee for
$he Zasbian Govermient on?! those e.potent, on ncehinery to e
shosen eoarructly, For thais purpose 1 should lite to stzate
soie of the .ust iportant requircnicnts eonecrning the forging
vaehine. The {nrjimg ..achine rust be able to co the following
four nadm tass




e forrecd
yoalsten (oo~imst

- Jwurin, tuc oleeia, omd twrning of tho [dcecs v
tho hemtocr eliowls stoy in o soeura,y LT
reeitents)y

o wortesices a ainnt the emvil, the

- 17 ve vant to nreus
roo o chonlt stay 1ct Jocwn on the wortesiceny

- @urin, Jorgime, tho hmoicr should jerluor: clternate

Le eomuete! plus s, tiat thc wpper anl

« the ra. shoul”
cmnoe ove esrpared to eceh other.

l-weor orte o the dle

> give o ehnnee of ehnoalig, tre eunrreteristies of

In crier ¢
12foren® rin'r of furre shoz are cemur erate? dered

tirce -

1, isxe” coerate”

2. with cdie

Jo blaeia ith's shos for the procuetion of arriecultur:l
il —ents,

Pro ‘uets to Ye nanuinetured aret lcullshearc, furrdy, nife
e-:lter, reversinc lever, hoe, exe, Jie€tenni, bush znile, rale
herrov tines, hon eoperate’ veader, sietle, fertilizer

Cistributor spaonma.

cldh shoD

-~
[

Ko ¢ of the “lce
Uit Jle For the

sroduetion of

corieulturel

}‘Zikgths

Mixe: cperantel

Jeizwt ¢f the nlecec o
Se I3r¢zd im tie ense 1« 1CO - -
of free Torging
rouled, in g

eight of the Jiceu to . e -
e forced in (“i“‘)‘ in e 0e5-10 0.8-1C 0.23-5
- - - Al Al L e o S e
Charcctor of tho Jlecec o re iun and lerge scries
pr:-Jluetinn s21Y serinl l~rce serlel
procueticn srzcucticn
rrecuetion/ycar in :
t/oar /y 3,000-10,004  2,000-5,000 2,000=10,000
v -




caerinnent

Prodwet ive

¥ixe Hnar- ko

R St & §

with cie

Yedcht of the free
asulcing hatert's ra: 150«1,500
in g

webout >f cotor Jrie
ven pnewantle Laziert's -

rx in oo

Ted Rt of dle Rermor's
r;a‘in Rl 300-3,000

Velrcat of ~usheosull
acrerts ros dn I
Vedght of the drope

Lomner's ra, provice? -
with stro~, A TiC

-

Pressin. “oree of the

2i=sh press, in t 100-300

Pressin: “~rez of the
cegecntric press, in t

Pressing {orez =~ the
Zrieticnel Dress, in t

Purncecs

_‘___‘l;.")_!.c.;k‘ n‘. S o
- 75-750

”o-'lr .OOO

for tho
srocucetion of
acrieulturcl

500=4,C70

$ 4D00-1),000 €,000-13,000

60+ 300

%0«1,000

€5-309
59200

5C«200

Surfree of the eholVer

“ilm, in +2 0e2-1.3

Sur’free f the Yreceh
furnaez, in .. Ce1=1,0
Coprelty of the trave
¢}ling furnaec, in t/ar
Surfecec of the roiary

LY
furncez, in =
Copreity =f tihe eontael
heote” or iInluetlinn -
furnacc, in U/

0. 1-‘05

0,02«C,1

3C-1200

0.5-2.0

0.01-0.3

1,0-3.0

mvacat

comi

Canecity of the Den
eramne, in t

Cooeceity ¢ the erane
crdfze, in t

Coneelty -f {he Nnnde

¢ odercte’ yotary eranc, O.%«1.C - -

e in t

v

e

9 . -, o R - . o . -~
4 “andevlcrate’ trolley mececseary neecssery ReELBB TY
v

& Zleetric trolley " » »

E T




for the
iixed operatd with die preduction of
agricultu-al
irolouents

ot
show

Sizo
wOr

Y
[

» Width of the :.ain

: S-12 : "12-20 c=16
vori.shop, in o

free nelcht uader tho - -
v o €-C le10 7-9
crane rifge, in o

1.

me

The estincted capacity of the Llaetsaithls shso suoul be fron
about Z0OC,C00 to 1 milli crcing cpzrations per year.

\.‘]
3
Lo

@

Onc will have tc ta ¢ into eonsicderation scveral requirc-onts
befare making a chnice as far as the purchose of nechincery

end equipsent is ecncerncde Zaog. the soil conlitions on the
crounl where the scotting up of the worlshop is eoncerned; the
eflcets cf the oseillation caused by the forging rachine on
the surrcundings, ncighlcuring houscs, etey the price,
possibility, ete. cf the machinery to be purchasced (eonnereial
marZet researel).

These are the reascons why the porconeters, civen above f
Y b

cr the
ddfferent types of nachinery arc aired at on a Lasis only for
a sulsequent technierl stucdy, Ior tice techinclgiecal »lanning

The nain basie eondition = rass production is the forging in
¢ies The oroduction of egriculitural tcols and irplcrents and
the forging in Jdic require hasmers witii cuide power inpulsc,
ratiier thon slow iochines like the forjcerress. A4s 1 said
Yefore, a¢ricultural hand tools and share parts nusgt be hard
wearing as they ecre exposad to large bearing forecs.  The
touchness of the natcrial is ensurced by forging in ¢ic, as the
reC¢ hot stecl talies on the shape of the die on the inpaet of
the stroles The arosuat of stcel put in the die is zlvays
greatoer in volume than thnot needed for the filling up of the
¢le, tuercfore the forgod pieeec will be nore eompacte. The |-
structurc c¢f the natericl is fornel very quichkly during
forging vhiel enables it to ncet the alcove rvqu;rc:ent

4

auzfliary forginc oleants :

Foroing tees place vhen the natcerial is in o malleable state,
f.c. at a very high terperaiurce Consequently a furnace must
be set up in thce Dlacisntith's shop. The privary concdition of
a {052 furnace is o uiniaun formation of scale (it wear

cown the cCie very wuch), thorefzcre the atmospherce of the
furnzec nust not Lo oxicizing, This is vhy it is also impora.
tant thet tiic wvorii=picee shcul not Ye in the furnace for
loncer thon is absolutely neccssary, the atnospherc of the
furnzaec being morce or less coxidizing
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2.

Thc sceond csnditicn is that the rote of he-ting should not
exceed o certain linit. T it cdoes, il.v. thoe Jifferencc
hetwaen the teupernture of the wri-picee and that cf the
furnace is tos hir, the surfaoecc »f the wvorz-oiccou woull get
overhcatoed tuo cuicily, while the inside of it wonull
heated ere slowly. Thais process ecould casily result in
considerable stross an’ strain,  The nutsile, warner parts
would streteh bhetter thaan the inside, colder prrts. Tiis
could lecad te fraciturcs or tc the breaking off of tuc
cutting ¢lres (plourashare, Lnife coulton, ctcede

-t

a2

he

I -ention the ateove requiresents in order to show sone s the
precise procceduies vwhich are to be follewed, as Loy arc

~ n

necessary for the serfcect technolocy =8 ferping.

in<s of Turnaces, incicalted in the Tirst table
can clss bYe Cistinpuishcd aceording to their
terinl. Ta%in: into consiceration the

Cr
cherey base of Zandia, the relatively cheap electric current
would cffer rotives for using cleectrically=toanted furnaces
(clectric, resistance furnace, induction on’ contact cating).
There are also furnaces heated vith liguid fuel (uazout, gos
0il) or witnh G s (n_vu.al gas), but thesce latter oncs cannat
te reconnended Secause of thedir being nuech wore expensive

thon the previous uhLes.

The electrically-hented furnace, ce.g. induction hicating (by

w

gencrator) is wueh cuicter then cny other int ¢f Jurncce.

Its ¢reat economizic advantage is that, owing to the short
heating up nerici, the foruntion ¢f scale is rather limited
vaich ensurcs a neglicinle loss of niaterial. The use of this
syste nalies the f.wroing process very fest, especially in the
prouction of acricultuscl nachinery which congsists ol the
large scele production < )arts f the sarte size (ploughsharcs,

harrow tines, hkoes, ctc.).
The coupresscer plant supslyine corpressel air for thc Jorge
shos (for the Hlowins of the Jic, for the dosor-aoving rolls of
tae furnacc, ctec.) 2lso nrovides the ccuplete worlisho) with

connresser airy (cec. in assembly slon: hand=<drilling
machkine, screvineg rachine; painting shop:  zaint distributer,
i

.
»
4

S
A

etc.)s The conrccity of the coonpressar cannzt be specif

“

until the deteiled tochnolacical nlan is rendy.

o

Constructicn reguirciient s
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~s pollution, the forge

shor must Lo aceouandatced in o separate oart o9f the buildling,

The shop itsell riust be highy snacicus, brignt and casy ts

i v, Artificizl airing nust only be

\ cble.s It is iportent to nmake
ring inoortant Jeuth, at
the worliishop, wvien there

use?) in thc forge shop 11
the founlation ol i

the sone tine os the founAati n oi
is no restrlcti)n.

Tk v e
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Infornatory valucs sn tae Cliensiong of the :.:achinorz's
SRruriatory AL NE DI s nn HAMECSEANILIL LY S

founcation T
———mmnnTyne . Hinimua irea of Yolune
Charace- “entl of tearing of thc
Nene teristic Zoundetion oI the foun’ation
veight cf 4y o, foundation in o

ronodn e

e = 1 25 (.. 0t i et

teehaniceal 750 2.3 ZeT 20
sneusatic 1,070 2.0 12.k 35
hasner 2,000 L2 13.1 55
3,000 5.0 16.0 20
3,500 5.3 12,0 95
Drco 550 2.2 5.5 12
hasner . 750 2.4 5.5 15.5
: 1,000 2.7 7.4 20
: t
Flash press 150 1.2 3.9 4.7 -
: - 200 1.4 3.4 L. i
300 1.6 3.5 5.8 3
350 1.7 3.5 6.0 K

The cZata in';’.icate:c‘. above are valid only' when the minicuxn
cepth of foundation is accoupanied by a s=il of alequrte
bearing cepacity.

NPT
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v1/B., 5.8l Fovadry

Uhon canufactucing arciculivial oaekinary and lrloiaing
there ard soveral perts of oo distlentol o O ope 8008
devico ©f the tyvo Surpow half-luara Yough, wheel eciir. o
sloucts, scoteh earis, cte.) whidel il roguise the csiatlish-

sent e & snall, mined apometoe? Touadey for ceey dron an? stecd,

r.

3 P

In
and tho ctfer i Lusa e (F ouniry Silvage end Supnly €o. Lie Ve

ticre are enly twe Sounlrice, che da tho Copperbelt
“

The founiry in Lusalc ig clocar, overehorged and that oo tho

Corpordel: vorlzs -~y ©0c Lhe Liines,

Thus the Toundry preopose! to Do sot un et Kaye vald be the
thire cac in the ecountry wid Lesidos ranuiccturing parts
ncesssary for agrieultural nackincery aad i o lecents, it eould
2lsc undcrta“e coniadssion virl (vege frr the contral voriiho
cf Zeoble Rrilways at Wove, cites) IS thC Toundry werc
oeperatcd in tus s-ifts, its invesl ont essts yould be repaid
in 2 rclatively short perind,

Prosurally the following parts should e nanvTacturcd by the
prowged snell foeniry In a vhele groduetion yoor

9,300 nicecces ¢f wheel eentre for pleughs (G 1 g) GuIt grey drom
5,565 " " " " " pidners (@1.20) 6.6t " "
1,00C " " " " " opoviders (0,0ke) 0.0t » "
4,050 " " collulai vicel " soocern ((045k¢) 2.0t stocl eest
" " nif N LT e
2,520 c,.l‘tin'J u.:ViC- o3 t..(‘ (2.5 0) 7.5t " "
furrow hel=turn plough
3,000 " " whecl centre i 1ony ®
v Y1437) ¢t ¢ruey dren
silcd evitivator (@13 AN
1,6C0 " *  running wicel eentre for .
! = e (2.5:c) L.,0t stcc) east

eller pliughs
GO » ®  JiTting cdoviee for tic . .
J ‘ting (2.,05¢) .2t ™ "
riccers
£, ” " v P N .
500 wvhoeel contre oo secteh - .
- (23.052) 1.7% " "
ecarts
heeorcimg to the ciaracier of thce product, the rundry vill
standardize profuction so thet the [reperntion of nowlcs,
the nelting o ietal,y the castin: an’ contying are dono
sicultoncsusly,

Techrieal cquisn-ent of the nixed operated foundrys
teltins couini il

Consiccring that the prrice of clecetrieity in Zosbhia is very
feveuratle and other sourecs of onorgy arce imparted dnto the
country (coge Tucl oil, ¢us, eclic)y, 1 ean only propsc the
usce of nelting coudpient opecater wvith cleetrice ore-lighi,
his can be:  {2) cne=phase arce=1i7hi nelting furnaec,
sroviced viith ecraophite stieisy; (L) tircecephasc are-lig

b
sl
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N
o dvim, furmae . 3 le) ooltim fwennes troeviled vith aree
bisnt ead Lotioecleetrodes
colting furmaec (B oaoult in tyoc)y le) neltimg furpaec
crovided viih mre<licil ane Lottoueeligkro g () are-licat
Coltdns furraes vitl ipdneiive hotliciehenting,
Fro- o o those urnaecs tha Lwr vt type hos the be st
ew litics 2 r eestine siool an' krim, ey east drin of qualdty
em) profile stoo 1l eastin,, ‘
€ msicering that en ceonsie amalysis use Le done gorior tn
investoort, in orler t2 Sce how ue e risniloon vorn ean b .
dome i the foundtrs bosiddes tw Srewwry?s cwn rocuiroenonts, 1
e~ inlerting borpevith s ehoraeteristlie dota of the arece
i ht furnaces of Cif ferent ciren, ¢ivineg tn*orioticn “nr
finrl imvestieni Hlanming: see followin, page,
The electiocde rezulation ean Lel eleetriec =« aechaniecl e
¢leeironie - hycraulie, ete. )
Tae Ivrmnace-bocy triver ceviee of tie arc-furniee ean bed !
reetznical fwitl: electrie engluc) = by raulie, ;
!
iethc s of eharging:
Yy hamdy rexling. el Tieteney ol swoply €5%
by eleetrie erame; raxinuy ./ lieleney of supply  edpre LS%
-« %y slipway, trinaying the furncec "y L5Y, » " 0%
e yith uel.er; nexiows effielcnes of sunnly o8%
The priluetion of slccleesst im eonverter roguires cheajer
fnvest ori znd ¢s ramning is alon sivrler, but the gwality ef
this steeleenst -rculd Le che Doarests
i
Irer hes & rel-tivel; low nediing podnt an? thus its nelting
in the elueirde ore-furnace e~uscs noe C1f7{iculty and recuires
1 gpecial (reci.oent,
1 st Le tal-en inte ceermat thot the ehcitieal eonrosition of
the iron weuls ehtnce, to o eorinin extont, Juring nelting:
the silie~n &nd vanzanese comtent ¢ the dron vuld coercase
en” trat ef e errhon would slightly inerconso,
.
The ecrion comzont of thar iron-heat enn Le deercasel en f
aurpase, oy aJgoding stecl serans  The less in silie n and mancancso
an L ceerease:l By adding, suflielent licostone for se.vriliection p
aad by omsurdn: sulfieicnt air for the nmelting,
ho phasnhiorus eontemnt wonld stay aliwest vnchangce ! ond the )

inereacc in sul huric eontent s meglizible dn the orcelurinace;

in tre came of evre or fuclenil Acating the sullhurie eontent
would considura®ly ehang. acec.~3din; te tho sullhurie content
¢” the ec~Dustitle, 1 ¢o not want to _ive cCetzils haere on

the relting piocuns of the ehdlle’ east-ircn, but it st Le
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Lentioncd that its surcharce a’ove anprex. 1,L56°C is
cefinitely alvantageous since it contritutes to the vefine-
~ent of tle ¢(raphite cranulerity, thus increasing tue
solicdity of the ¢hilled casi-iren. ‘there aie elher rmethods,
teo, fo, the ropulat jon o~ the graphia's crystallization, for
distribuatine it exce —ely Iincly (e.c. troating witi Jervous
silicon, etce) wut thiim ust be vorac:! eut in cetail in the
rrocuct ien techhaolesy.

The _g.t_g‘e“”c_q-s.t‘iﬁ._;;_ tecinclogy has several i.nariant dilferences
from that oL the ennilled cas--iron. otecl has a hicher
meltine drint than iron, Tre fusing of the steecl tees place
in the above=T.ntloned clectric furnnce which ind ot Iurnacc
ascurzs the Leui quality stenle

!
e cloctric arc-Turnace rust heove a
which would provent tho €ross,

14 is ifuporiemnt that t
1ining of acid rcacs io
1

n,
resulting froor too tinc of thc stcel, from sticing;
gonscru-snily it is casier ‘o ~anufacturc wouldings in this

ind ol furnacz.

Tnerc are seviral nossible wvoring processes Tor ilhe relting
of stecl, re. the ranufacture of stcel=cast in the cleetric
furpacs, bHut the raleting Cetnils nust bo worinod out in the
preduction technolocye.

vention rust bo made ol the fact that the rouph cast structurc
is characteristic of any ing of steal-cast. In order to
achiove a crain-refincront, the stcel-cast st gonerally be
hcet-treatec. she heat-treatient consists of grain-rofining
heetinc. Cn the effect of this Leatine the grains vould
Leco~e considcratly “imer &nd the spension and shrinliing
pover of the cast, and cven iis selicity wveould inecrcaso,
whiehr is en important standnoint in thoe casc of the parts ol
acricultural imple.iinis, exposci to reuar.avlc attrition and
boaring fercoes.

In the case of steel-cast with thinner vali (about 10 unm thick
witih O.1% caioa coutent), vhere the nicro-structurce is not so
rougih, ewing to tho guici: coaling covn of the 41hin wallcd .
ccs., the hunting is cencrelly onigsible, but even in this
cxse the eact muse uUndei'yo @ heat-treatiient releasing it froao
the =ztress and strain,

The castinc souldss
- ———— . a2 o A s B

f‘ [
———-

Thoue are the netative foris of the parts of agricultural
jnplenents to be anufactured. They ean be arenarcd ol sand
or netal. Toizing inte consideration that in the now agricul-
tural aachiner; factory proposcd for Za=bia, the saire vart
will have to %o mapufactured by nass production in lairge
punuers, for several years, it is acvisabls to usc nctal
poulés, in spite of the fact that the cost of shaping and
srecuction o7 the mnctal moulas is highe The use of these
motal oulds allows a production of larger nunbers at o tinc,
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witich 1alzes it poar and thore is no nhod to o the countlesc
operations necoscary for Lhe preparation ol sand  oulds,
Also, the use of neial oulds does nol recuire snecial
aualiiications, viicl is the case vhon using sand noulds,

-~

When telting greoy iron it ust also be le-en inlo consider-
ation that ithc netal sould eonducts thco Mint rorce quictly
than the sand and tlhus the aaterial of the meould will have an
cficet on the texture of the casts For this reasen the

muse e Yined with Jirpcoreo? satecinl wior casting
grey lron. The cast c~n tuucih thoe totel gould itsclf on
Pleces where ve wvont to have o firn, cenienlite=bearing strue-
ture (coge the voring of thecd centre, thoe supporting surface
of the shifting devieo Sor the hm-furrow, half-turn plouch,
cte.)

wouids

On the surface wvhere thce eentact vithr the metal ould resultd
‘ in quicier cooling dova, there will Le & firm erust developed,
: ‘ but the cooling spoced of the inner parts is gmall for the

develon:ent of grey ecst iron hy fallout - sraphite.

* When casting in mcotal wculd, the surfacc o_‘ t¢ nould, which

; is in contact with the ecast, must be rubbed with oily

: graphite and the cast must Lbe tasen out fro:: the nwould vhen
still in light rcé heat., The further cooling doun nwust taice
nlace slowly to lct a ¢roy cast iron coiie into lLeinge This
is very iuporiant, esnccicily in the easc o paris of
acricultural .iachinory.

Fron the technical poini of view thuse casting procceses are
very advanitagonus, vecaunt the hard surfaece is vear-resistip

, vhile, owing to the innor crvy por f ’ ¢ cast is not

80 britilc, as i7 it eonsisted of cast-iron in its full crosse

Sadidte . -

? sectior,
¥ +4
: - - o8
i The for:ation techniene of the stecl-ceost is, in principle, the v
! sane ae that of the iron-cast. Thore are vory isportaent 4
:o -~ @iffercnces, howaver, between the gote-channels, the slacing ‘
} endG slze of the cut of thoe omould, 4
b
! In order to maio casting in metal noulds quicker and nore r{:
! . prccuctive, onc aculd can e used for casting sinultanzously ‘
‘ several, staller peris of the agricultvral wiachines. In this .
: c€agc one caic-channcel car be uscd Jor onc ould, coantaining f
* several simaller swulds. The actal is then forveriled by a i
razifying channel system to tho incdividuval rnoulds, E
As far 28 thoe castine toclmiques are concerned, it is nuch

(5
more (ifficult to naie stcolecast, t
the Cifficulties is raiscod Ly the ad v melting noint of the i
_ steel. The sicel-ecast sbriniis wore, which siould be tnken into
: consideration wiien oalzing the roulcs, and procautionary
nieasurces itust boe ta alloving ths east to shrin' without
rcstraint, ctc.

an ircn-cast. One of
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Thesa factors ust Le exphasized in order to give an idea of
the necossity of cnsuring o~ UNIDO foundry cxocort for the pcricds
whon setting up the foundry and wvhen it staris te function,

for at lcast one yoare

Sinec I proposc the usn of .wetal nsulds, there is no nced to
give details of the technigues and technology «f using sand
soulds. Whien usine sand 1moulds, which is a complicated rrocess .
in iiself, morc space, naterial and machincry (roulding
maching, mould cdrying furnace, etce) a5 well as wore manpower
is nocded than in the casc of netal noulds,.

[¢]
4]
)
(o

Aauxiliary cc quijnent and casting applisnces:

or scrving, feeding an teeming the furnacc, a five ton
capacity clectric travelling cranc is nceded in the {oundry

worlisiionp. The nmoterials must be transihoerted when stocking,

rieasuring and portioninn. This can be aone by wagnetic lifter, .
siechanically controlled »alance conveyance and mechanically .
controlled poriion cellecting conveyaucs, ctce nounted on

cifferent Linds of crancse

In the case of the electric arc-furnace with material lifted
hy bucliet, the transport o’r‘ riaterial can be solved by Ducket
transporting conveyanc., operataed asechanicanlly, by goods lifu
or by iransferable belt-couveyer,

The liquicd iron and stecl

tecmed inuc a crucible which can be transported to the ploce
of casting by a crance cquipped vith crucible fori, The
crucilles are made of stoel and lincd with rofractory naticr.

resnoctively will be dravn ofi and
L

There arc ciffercnt types of ecuuipuent for eclcaning the cast.
The cast secs and the rest of the feed-hicad can be roroved by

~

coitpressed alr chisel, oxy-acetylunc cor arc-—llgnt cuttiag

¢evice or Ly special sav or other equiptient. T}xﬂ supcrficial
cleaning of the cast ean be done by different kinds of equipm
The final cdecision iwust bDe made in the invr:st..;cnt nlan, on the o\

bYasis of the technological nlan,

[

Compositicn of the heat:

L]
cr chilled cast iron tiis will be deternined by the detaniled
technological plan and tiic production plan resnectively.
L]

Meverthceless, vhen deciding on the location of the proposcd
foctory ot Xabuwe, it nust e talen into congicderaticen that the
nines cn the Coppertelt, which are relatively near and cnsily
&CCLSSluI\,, annear to he a rather gosd source for fouadry

and steel scrape.

Finally, thc coisbosition of the required cast nmwust Le easured
by the niwture of crude iron, owvn and outsida casis ani steel
scraps available. Only the sialler quantity of ready-made
alloy cun e used expeciently. The {inishe casts will have
to undergo o tecimical centrol teiore being used (outside
defects, chenicnl cosposition, weight, structure, porosity,
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statiec preperties, ete,),

o Reguiregpts of eopstrueticm:

These ar~ sluilair te thws: of the [ laelsnit:'s worishey,
vith the cifleremnea that im Jromt o7 the neltiing Zurmcecs
ticre w3t Le a free plcee of rownd ar v 1l as a separcte
erea for eastirg. Im -cCitiom to tiite, thare are striet
recuireerts for the storing ef the aterial,

The . eltingest p tulliing wet Le (ittaehed to the sture,

The Leinht of the building nwsi te renter tham that of taa
everase builcin s (miadlar 80 the Pl elar ith®s ahe,) in orcer
teo asswre goad, matuwral ventlilaticn (sec illwstratien), bwt
the elzanin) apparatus {or eastin s wst hLe equinned with a
special aspirater and wat Me sect up, a8 far as posaille, In
the sutside hall of the feuvncry,

The Zlearin; of the {vwmcry is otilf elay, The ace=ligh: fue=
naee imst e, 11 pomsiile, ot Lic o of tR. wer.shop hall,
Biperctec 'y a herteinsulated wall, the Spansierner, eholing il
so.l, eondcenser, ete, of the cieetiie~)l fown ry (ro. nelting
furnzes) are also situatcd dn tlhis nart ef e worishep hll,
82 that they are eacsily eecesel lc rFui cwutsicde,

S

- o

-

To Miyage gl opvericd _cpo poMiypgpt

The rav coterials, stecl am! drom serave,will ve transnepisd
Ly rail te toc preoescd Xebwe byrieiliwral baehinery Frclory,
PArtly frer: the port of Parees-Sal-au, via th> new TaneZm:
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rail-ray (oresently Leins uilt), pertly frem the Copneroalt

S the existing reilway.  The wnloading will be dons by lifting
magnet, nowatel en 1 ergne~hoo't, intn & eovered naterinl

store (of iron or reli’srecd eonercte structure); or inte a
reinforeced eoncrotc Luniier on the surfoee or sun't into the
Groun’,

e different [inds o7 snterials nust Lo stored in senarate
unlters, on thc hasis ol o euality certivienie atiaciiod to
e ecnsignnent, It ds inportant that at lecst two unilers
~re providel for every kind of uatorinl se that the saterials
in aloei ean «lvays e usgad up entircly and the meviyv-arrived

’

—ater el nust ot ¢ put on the ol

- ey

e It is recoiencel thot thoe alloys ve stored in eavelully
separated ¢ry Lov.s er ecases;

e th: cleetiodes uf the clectric furnaces nust bte stored free

of water and t‘.irt; .’

e Tre slogeing rediune (liwstonoe, lluorite, mogsnesite, etel)
should Le stored, os Tar as possidhle under shelicerg

e hen storing the elecning agents (ce-oxidizing, Je-gassing
unit, protecting salt, ehlordne cas, godium, ete.) the main
point is the coplete nenaration of the ¢ifferent agents and
thedr protection Ifro- dMrt ond thice inclecencies of thwe wionther.

e the refractory —atesrical {or the rcre-Turnace end the casting
lacle rnuBt Le Nest uniter cover and well geparated lron each
athery

e the auxiliaries Z:r the fsundry, cie. (tools, woriing dresses,
ete.) are licpt in o contral cepotg

e whoen Jeeicdine on the size of the storc-house for Ilinished 4
srolucts, thr quanticy of the castings to Le stored and the
eurction of storace iust e telicn intc eonsideration,

L)

Consicerine theat the prornosed Kavwe Acriculivral kachinery
Factory will Lave to store exuidssicnel wor't Lesides It owm
aro>fuets, scparate soHoce nust Le esourcd for tals purpose.

Trho duter woys ol tlhe storzhouse vill tolze un alout 506 7 1
tie surfaces The side itrocir of (he reilvey will De built up
t> the storos, vwith o piatfor-, ‘

In orcer o unite the Lest usc of the nmaterinl ball's space, ‘
eguippe vith crouvs, the bunlore near the rail-trach should

not be aigher thaon the 2latfore itsel?, In this way tho
2istance botveen the rail-trece: and the wvall of the bunker vill
e reduccd 9 a ~indau, It is to he recurmiended that the raile-
tree: to De uscd Jor (he trengpori of natorials He built so

ti.at 4t can serve the storehouse for finished eastings too,

W
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Tiie 8D cc Detwveen tie sioriay Tunlers ons the ceily portlom
container, os wcll o lotween the rail-tracks nust be paved,

so thzt publie vohielos con alze use this shaces The

hualer for keenine cust and refusce tust be put alove ok of

the sldcetrae’is, Hussibly svtside thoe naterial acll,

€n ’mz of tho storchouce abcut 1t Hf ecsting ewn Ho store

Cil EVera(es, In order to achicve euiell and preelee hoaadling,
the castings ohould he et in sheot netal loues, cquipiea with
legs, 80 that they can boe put on cael other Ly fori=1ilt lrucli,

Por infori.ation, 1 o ¢givirng here a suurnary of ligurcs on the
storage velcht ancd redgint ¢f the Zoundry's rav natoerialst

haterint Snccific 8ravity tcdent of stornco inom
t/n in none in
rieehanized tochranized
—— e gt storc
erutc ircn 3=3.5 1.5 2
east iron scrar 22,7 1.5 ¢
stecl serap 1-2,.5 1.5 6
o\ seran 1-1.7 1.5 1.%2-2
alloy . J-’i 1.5 1.5=3
eoke Cek5-0.5C 2 2.5-4
1iestone 1.5-1.7 2 -5
refracting sand 1.%5-2 3 2«3
sand 1.2 3 -"
clay 1.5 3 5-‘}
savcusi 0.6 2 3
ncat 0.6 a 3
conldust G 5=0,6 2 3
slag 1.5-1.C pd 3.5
ash, flue-Zust C.?7 2 3.5

ve/c., Othor wvorl:shops

1 have put dovn all those cetaills on the abave wvorlishops
bacause they are the most important ones.

It 15 proposcd that all the other wvoriishops be snceified in
the Feasibility Study.
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Cenclusion
-y G-l At Sl o

After having finishec and stucied sueh a repert, the questioen
iz raiced in aluest every case, vhoither the ceveleopment of
aprieuliture is elecetive or not?

As a matter of fact, it canno: be a determinant princinle to
nrecuce only vhat is needed by a subsistance fauily itsell
{pere than half ef Zamuia's nopulation are subsistence Jaruaers)
i.e. te produce the uinirun necessary fer ciistence,

Zanbian agriculturc connot nmeet the requircoents and fulfil
ita ebligations for develepient il it cCoes mot inercase its
effectivencss, i.c. 17 the nalority ef the popnlation does net
¢haance fron subsistence farmine into emergent Tarning, etce.
All the pessibilitics arc given for tihiis chence, the country
having favourable cli.nte uanc sulficicent rain,

In erder to nalie usc of thes: favourable conditions, rorc and
up~to-date Y“and-tools ancé exen-dravn inplements cre required.
This cans that agriculture cannot Jevcecleop unless several
brancies eof industry »rovide it with sufficiont good quality
and cheapn ioplesents. In orcer to meet these requircients,
the first stepis to set un a nuov Agriecultural Lachinery
Factory in ZaiLbia.

Having arrived &t thic :2nlugion and ntacde ay proposals lor
its nractienl {aplemientation, I wish sueccss and good resulise
I hope 17 stucdy will be put to good use and ensurc an inproved
livelihood anc nrosperity Zor all the pcople of the Zaubian
rnation,

I talc this opoortunity to cunress 2y thanlis to the Governient
Authorities and a1l eihcr personalities for not hesitating to
cive ne all cssistance and tae conetent mersonncl, helping me
to ecconnlish Uy assignuent,
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