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ANALYSIS OF THE CRITERTA iCk FAR® ME.HAWNIZATION AND
FOR THE M/NUFA'TURE OF AGRICULURAL MACHINE. AND
IMFIFMENTS IN DEVEICPING COUNTRIES

1. Introductio:.

The probiem of the lacking food in develapin- countries,
becoming in-reasin;lv urgert with the precipitating growth
of population in these regions, hue :ecome sufticiently ¥nown.
It will have o be attended to mnd sclved without mueh delay.
The develcped countries ¢ap play, and wi™] utdovlitedly play,
4 very importent parct in technical and financia) aspecte. in
the develspment of agriculy .re ¥ thece deve;opinkg cowtries.
I our optnton. “owever, they can ro! piay a declsive part.
They can assi. ¢ in techni.»l mattere, etim.late the develop-
nent, invest the capital or carry the main hurden in the de
velopment of technical means “.r a certair tise, hHut they can
net bear & permanent responsibility for the Nmctioning of
agricult re, which must be in future self-suf‘s - tent for the
neede of the increasing populutiar, sod which not remove all
the iacks wh ¢k huve been ~ritical up to now. 1. ecomes thus
»vident, that 1t wil}) be nececsary iu future for the develophg
countries to robilize their own sources, thetr inicstry and

engineering for the development of agi!iculture.

The development of the agricultural productlon is simed from
the extensive to the intensive farming. The main reserves are

in fellow land, low yielde, insufficient protection of crops
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18 to indicate some. Hut not all, o!f the possihilities

LS

1o fnteaductine thae e tanting 47 toe tavel e d T -
tries w @t e i tie s Y woht bt zine the sur o yrces
in the cnect e o titione ol agricuitire in the wvelop-

ing coitrie

e The prinedpal conditions of the mechanjzation of

“a—

apls culture L the d-veloping countries

Gue of the 1t takes, anlon can oCodr w90 wrse sing the
possibiinties 0 e rentianfroet ton mod af the ranufacture
of ayri ultaral mactiines and implenents in the developing
countr.e, @Tay Leoa thouLhtiess qpp lication of systoms
which have neer =i ce fu7 and witoh fuve heoome traditional
in the jeve  oped cantries. The cwne Tiatage 1sad ' e
fre ietly -ommittod ny the fgropean economi-ts, a,r{olo-
Jlete et , me they el to conetder the rohlems of the
feveloping countries frow the turopean viewpnint. Tt would
be uof no ate tha o try to daport ad atrotice {1 the agricul-
ture of Lo foveloring countries acricst turs maciines and
foplemects whil "h may ot ne =wuttanle Tor the =pect fle anil
conditions or ~rope, wit h would He too expensive for the
local furmers, for which tractors of affictent n,p, are net
avai lahle or wnich are not simple enough for the speration
and ainteraice of the local farmere, dhon lnveatigating

the problen of &4 “aitabi» aanifacture ? suriculturel ma-
ﬁ.\,

chinea {1 tue Jeveloping coumntries, {t {a thus neces.ary



to make It firs' clesar, wnich implements waid machines can

at all be aael,

e F the flelia, {0 which tie wxricalture of the de-
velopioy cow rles 11 “fera, are the adratechnitondl condi-

tione <. M oaere Hfterent geoxraghitesal costtion, the fact

that tie ey oot cosuntrian wre mostly o in s troptosl
¥

zone & that *hiel. inetl o con ittt bans e 1 freront

]

mean tiat the emp asis '8 on tie 1t eret ops and -
ferent sagrotoonntoal contttion: than in the ifoveloped
countrie:, Ty ,ruodier 1 a9 npeond one ant 1t concems
the subj»ct o tols paper in s far, us certuln crops
regrire for o rmedr curtivaetion tnplements, whitch are spe-
14 Far tre Joyelnpday countries, bHome rons, let ga
aention from e aohst important saes for oexs jle rice,
sorghnm or cotton, are oot Zrow. L marope o4 e B
cient acale . lent th ow develonpmest of reilnanle machines
and $n,dlenonts, Tt s trae, that theee crops have heen
wrownt An tome T e coat o eas o the UL A0, but
the topiina . ool enstve 1 the el s sntion o pro-
srecsive Uhotorization, special hnprvesting machit es
agrt ulturs] sireraflte eto d, thant the syrtem can not
be resitly o biet i tre o iition of the developing
couttifesr, {(hiere ol exict nodels of o developed ngri-
culture, witty netiode of srops Jrowing, which nppenr to
he more resdiiy wpp ticosble for the developing countries

and with crops which nre tyricsl for thece countries,
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Thi:. 1e the cace with the Japunese rethods of rice grow-

ing, using emull relf-propelied ruchiinems, However, nei{ther
in this . sce cuan 8 progressive vectisntzation he wap lled on
8 broad = =cwle, w8 the A velnping countrie. are gostly
uot ready Unr the spplication, cor<fforing the e oronic
and gocimu]l aspectsa, we well ae the skill of the istour,
For s number 1 spectal crope, xrown (o tie ‘eveloping
countiies on = (arxke <cale, such ae for example ground-
nuts, sisal or tropioal fmilt, no nachiines huve beer de-
velope ! up to now &d approved by pra tical use, <o in
thie case to applicaetion can be conatdere? [t s thia
eviderit, that sume - the crops whiotb ¢ typtonl for the

Jdeveloping cowmtrie:r and wni noware Nliy 17t oent from

the crope wrown 1o the devels 3 o 0 trfes, muke {1t pece-

ssary to levelop pecisl -~w  syetem o7 sechanization
and efpeci 1 Implemente; the eqper i nentel te: ting, investi-
gation, development ail, {n the finnl tage, the production

of there implements will re .t e u mobilizution of the

own forcee f tue developin courtrier,

L

he shall rench the same concluriaons, 10 we tuke into
account the difererit o1l condittons of the leveloping
gountries. In certain nspects, these concluriong are the
more evident, uss the tillage, in luding the loughing,
sowing, jlanting and cultivation, rejresent &t present
and will represent tn fiture, the mujor share of all field

operations in the Jdevelopinyg countrie:., It may thus be
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moisture by evaporstion and a quick decomporitiun of or-

ganic mutter., These solle rejuire stirring without the

tumin, of tae cltce, o a0 umilsate and “utotaln the ma
xinur ol ture Gl ottt orlow tow Ui at ipal witrepre
ing »f ftne resto of plants, The roots a0 weeda gpa sl

only cut off, without ploughing tn the | lats, The | loughe
suitshle o thts purtose, Just tip the T oabtiout tom-
ing it, or tum 1t orlv partiaily., There [ loughis huve been
known in Asia for several thousand years (the firet | jougha
were used by cumerimne roand 3,600 4 7 ) and they hiave heen
currently used., They do noct rejutre nuch drsught and can

be thu Jdrawn »v wnimsle, They ure f a sinple design,
cheap -nourgh for smal. farwere, eacsiiy manufsect red and,
conse nently uaitable for the manufe tyre {n vt ies

with unideveloped intastry,

The | louphs for arid usresas, net turr in the soi]l, ure
of course not the only atanple implement atiich Lo sperific
for tillaxe in the agricultare ~f jeve . oping ~ountries,
Special hortom loughe with s bromd nody, faming the soil,
are used o1 exnnple for the tillimge of rice flelds with
temporary l.m¢ to hold the molsture, 1 Jeusxing 7 water
from the swamjy aurfuace under the hottom fir: lmyer of
soil 15 to be preventei, The ice o these iouphs {a com-
bined with simple fmplemente anajing the tem orary lams.
In damp tropical regions with o dence vegetation, the soil,

shadowe? by trees, doe:s not re uire s profount tillage, an




the shadow ,revents the

la=s of *t4. natural mot<ture. The

Flelds mre o caen o e b amdow ot e s 1 4s tiiled
sitr oty le b leote b bl Do o . oaeo deeper
Py, hogte L, P I TR | vt wree, 1Y rewen8
(SRS TR AN FREH T S LR A s4a 1] cathaed Helds
wod e G iea tlites waer tap b ate, whteh can he wasle
Yor & oemp by otimila e, incotendl a7 aaninea it Bl
rare my i te oy Coa e tye e 1o bwoper with
(A R A B 2 T torhey prenove veget ot ian From iarse
Yres @ 1 'L, qoate N . N il vewetation,
thuys mpe s 0o M titinns Toroors s H iavastation,
come axanples -~ ocerming 11 e b tpomte . Lot Phe Tpes
1%1 EERETINE SIS " o P i‘E v ton if: LA é"‘f"ﬁ"““;f‘tng
Lt e e Are oo T ey i 1e implerents,
S . Ay ;f“’u s + L 0 ‘.Ef";‘ ¥ by ;;t ATy
tp nie Aootmomrtans fPaotoc b T otrp the e w1 ona-
T R omartd ot c Y dleme te oot perent g doin M-
tu o, are e s tmloand e 11 NS BRI ¢ orre furm-
ir 2. Pogre w0t roareas o f aecha tzation {0 the
deve | wul yotrtes, 10 arprt bl (F ae rea tzae, that
foup 17t o f wprd ol enterp rtees o the aornid eril]
a8@ only ‘o leconts foar oceiial td il ope or oant cal drewn

s trtes

i?g{w”fh’f}t:*‘. iri thie leve ‘{‘k;i i e LOTE here pet o in-
Justry, ot 2f tre people et rotviig oy furuing,
The maximur poart 7 e awrd o tara’ crota tion, partly
X, rtet 1o sxcha e Tor s0me el ensary commoiities, {8
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produced in s vast number of tinv agricultural fuamily en-
terprises, eachi of which contributes hy a very amall thare
only, in the totyal productisn, Thie ~ontribatton can hring
oLy om overy low living standard to the famers and can not
prevent farine tn poor yesrs. The reasons f theae coni-
tions ure low ylelds, causse! fre a=atly by fnafficient
rainfalls or occurring at inade juqte tianes, or by lack of
seed- of wood ,uality, lack of fertilizers a i nerbicides
or by lack »" knowledge in the methods of growine the plants
and in the cholce as to which crops to wrow. Some of the
problema were mentioned nefore in this paper. They are

the sub‘tects of the azgricultural rocearch but, tte endea-
voures »f the research to increase *he proluction hy bet-
ter knowledge ofter encounter ~ith the limited output of
the primitive means of mechanization, which frejuently
mean just a hoe, In some cuses, e speedy Introdu-tiorn of
modern machines and tractors was end-av ured, to vercome
the lix.tatione given bv the insuffi~fent -ut .t 7 the
primitive {mplements., In most ~ases, these effHrts 114
not bring the expected success, Apart from the technécal
probleme of tractors and machines, operated 11, coniitione
for which they sere not designed, (these problems ‘an be
overcome by the adaptation of the machiines for tropical
conditions ar described later), there arise rocial and

economic jroblems, which can not be earily solved, If




a productivity of field peratians 18 to be achieved, it

fe recarary to reshocors of the el conditions enube
ling ‘lotot atiliention ! bpe torf mnl oruoniies, sither
owned Dy the oo tractors or by coliecrive ownegirhip a8

tn cece of coa, Twmtive farco. Exoept o the bla farme, in=-
dividusi owi - ondy L - ra.at Loes s not prac-
ticable, necxuse tie ecoroml ek v uld force he
owner to tiw the ‘ractor te cle oelahiours, ™is, of
cource, nwce sftutes the _edits, capitel 1obiltty and,
in seners., s Tune Lo e0 sad o= firan sl eystem

LR furmer: .,

and a ce tui liviox tandard o

s

TF *ve ture ttate trooows o witno tie ntroduction of @
modern e ‘o toutoon in Toe devero ing © untries are of
such 8 s upe  there arises s gection. whether tt is

ot ettt s T mppdy e e st any coobmpizat v st recent
bt mlen U e nearent ot e a0 ter west cn i getion
sith tructore {8 s o present asileval oo A e HIeAaSs
only, whi . ,resent ‘unt e fractio v e tatul agricul-
tare 4 the deveioptor ccunturler, e experiern e o~
tee, hosever, thast wiltro oo matority o murionlit el nnld
tniae, the crontern b pe owtzation wr D sa erstully
sglved * v ot rodacing {rproved manusl &t «w imsl-drAawn
{mplements and machiner Gf eimy e ey =t ty BoTOTE
geners se of Antoals for drsprit. oimp e res o of me-
chanizatiy need 1t he necessnrt iy primttive wil, even

if they Yo .ot fifler much from the primitive tools,




o v

R s S

they can be purposeful urd jroure=sive, {f they M1 1)
their furctt 0 the levelojpme. Sonwrioalt are, Frem

the vica: oint Hf *he rem 5 f e s toatt ot the tevelor-

ing countites, the otaple tnpiera.ts wre g ant fros
other were ts, O odr qparnc. . o tire te ot e ulre s tatu-
re {ndustr, oottt e ot HEY ol fo 13 capacities

tBC? s'sﬂii‘;‘f bt o M i“"’ e,
If sore {ngenisyus ey, taordnes are Lo he intro taceld

some more #x: Sdng sac; 3l oAt ecsromic mittione have to
be fulfiliel, Lom- « ¢ et tioned nefore ana 41l can be

gathered (- e o 4l  0late:

1. Yieldte wd jrices ohtainable “or the crap, the growing
of whic: < *+- re rechar {zed, have th e «f%ctantly high,

to cover the  sota cnld fap the mectantze ior

2. The wn "Anee nuve ts ne jecigred w i maafactured for

the condttions {1 wiilch trhey are ' "¢ srerste!,

3. 3y tue rerwing of small nol Hnwge, sufficiertly large
arear of fieids are to enable the utilization of the ma-

chines,

4. All farmers of the particulsr aree should he willing

to partictpuate in the new sysatem of furming.

5, The country ehould nhave such s level of industry and
ecor ory t» renier possible mspent [iug of muchines in the
area f thelir operation, 1f not their maufacture, the
ares shoul ! have » suffi{ciert supply of <puare parts and

nervice.




6. The level of technical educatior must be sufficient

to procure enough skillful l=nour for the operation and

maintensnce ¢f maiines anid fmplerents.

7. Financie-l sye'em must e-sble investments, credits and

covering of the dents.

Tt s evident, trat consecutive fuliilm.nt of these con-
ditions i+ = part >f tne totsl economic developmeat, in
the course of which the country gradually dlscontinues to
be a leveloping one. A 'rief analyses -t the corcial and
econom. ~onMtione of the levelys, tng countries mokes 1t
thue evi. nt, t'at for the present time sond for the nearest
fuoture 1t ie prima:ily the manufacture of sicple inplements,
such us apjproved in local practice and improved on hand of
the esrotectnicul research, which 1s tmportant for the Je-
velnpin, ~ourtries. e country’s own simple manufacture
will, firtiermore, be sne of the components of the econo-
nic developmert, contributing to create the above mentio-
ned cenditions for a wodern and progressive mechanization.
By no means loee it mean, that the developing countries
shcild ot re-eive a< {ctunce from the developed counitries
in the trancitions«l perivd. Thise acsistance can be, however,
only one »f the :timulators of the development, the founde-
tion of wiich should be the developrent of the country'’s
own courcea and capacities for tne marnafacture of agricul-
tural machines qmd irplements. Tt aould not be reasonable

to introduce g nodern mechanization precipitately, with no




Sr———" 4

- 13 -

attention to the conditions mentioned. For a transient
period only and as an exception can the govermment of

the developing country assiet by subsidies in this speedy
introduction of modermn machines to achieve an incitement

in the nstural economic development,

Apart from the epecific agrotechnical, economic and so-
cial conditiones of the mechanization, there exist other
factors in the developing countries, which 1imit the
possible application of machines ueed in the developed
countries, One of the factors, important ecpecialiy f~-
the design and manufacture of more complicuted machines,
is the effect of tropical climate on the wachinee, This
effect has to be also considered when deciding on the
possibilities of utilizing subsidiery industries in the
developing cohuntries for the own home production or for

the adaptatione of inported mschines.

The rejuirement on the climste resietance is much more
important with the tractors and agricultural machines
than with other machines, for the production of which
the local subsidiary inducstries can be used. The tractors
and agricultural machines have been designed in developed
countries to meet the requirements and conditions of agri-
culture in the moderate zone. These conditions, (so far as
we have in mind the quality of labour in agriculture), are
frequently very strict and difficult to meet, while the

working conditions tend to be relatively easy . In the




developing countries, however, the sftuntion 1o uite 4if-

ferent. The re mirements on

g

te aaltty 2f 1a sar are oon-

fropents

Adershly Jower, whitie the re bttty wTe

3F patrten e ot repales are tae? e valae . e worK-
fig o tition pe o bowever, toacr rore VST oty Traetors
ad it Cdr s et deysluated bicias taedr 11 fe,
hy o oanher ol mfavour ol prat oo tions, the effects
of which o oome o cneat ot oon s b avermtioay oA eare
1y we i the smoafecturiad prooeoa (et ine irfuce finianh)
or hetfore take, aver by toe castomer (laclos tran oort

ardt storing), e dev Tasation may beoome evijent by e
Ferent meunc, ¢ el o dmpaired Ceitoonsl and teomd-
cal relfsa i 1ty 1o b St apy arent s Aatlarly we an in-
crease !t oonoang vl O are carte vt Paoresse af pregal-
rements o0 Ll serv il on e rtenanioe, e ey Sewoons
of detericr o1 oAt & corien Tt e e o D e
TN LS Aare &t oot ey orroston, o sooral eterioration
and wear. ke tricetian of e e deteraorations, to prevent
the inpuirment of e teopiion) wrory tioey e tne
aim of uwelimatization (o0 U frationg, 318 the treate
ment of te 1o ortedl 2wt ine A= onet,

The mact fre paent caxe o the Cetepioration aith the
materials 1oedl 1 the tno prte reacion, Tt e of an
electrociierinnl tare ottt e tectmno sy ctant ficant
with a copr i ot tire ot U cnyvirmrental stuscphere
only, {f ww eletrolvtioal “ilm cets or the surfuace of
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the metals. The moieture, which is necencary to forn this
film, 15 calied critioal a1t 18 the lower, the 1ore ‘he
gtnospricre 1o oltated with 0 o <olid poartt jes (dunt)
and the aore e arfas oo U the metal | orroded. An inm-
portant factoo 1o the dew o the corfuce, wr it 5oours with
changes of tay and night tempecstares, " the tem,erut  re
of tie uir rasctes Lo few [ oint, the 1o ture woall ooon
Zenge 38 1w v bhe caartace. Me Tre pieg oy v b T Dnten-
ity of thie pheoomenon wre vartable, Tt troplosl ondti-
tions, “t ocours L 2o time Lo oveur il the dsily
dew amroante thy  everal il iimetres, Wi ch o about tenfold
sompared witn the imatic conditions in moterate o,
The dew ' ondensed not o1, froo the mal tgre ot the
stmoc phore, but sl o0 the soistire 27 11, 1o ahilch
cuse the oldity Hf thne moalitire o he g ocon b lerahle ne,
Thie utooseplorte oo cotar e o ts o the artgin ting oY

covrrasive protacte, Toedr hvgroeco; 1oty an i ooma1l Y adhie-

ra e 1o toe ot Preggent comee of the dmmage to aluted
surface:s, Mo pechaniem of toe almoo o rte corras ton of

the fnon-mets e mnterinls te b tantially care conplex
a1 dejends o e gind of the material. The more nportant
factors comprise, In these caned, the Intuncity af oain
raya (especinlly af the altravsiolet rays) with pluactics
and the effects of oxyxen and ozone with rabher, Me reeult
of this —orrocion t: the leteoratisn of the mechunical pro-

perties with the muterial ased. The mo t Treuent results

of the atmospheric corrosion with tractors and agricultural
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machines is a juick deterioration of the paintings, de-

terioration or loss of functioning with a number of parts

and accecsories, tuch as electrical accesrcories, cprings,

bearin,;c, etc. ani linitel dismantling caused by the

corroction of the connectin . parts,

A freue t cuuse of dumaze »ith non-metallic mate-
riale i< a doteriorstion Jie to biological factors,
i.e. in cave 57t amlerobial corrosion due to moulds

0]

and ouct-ria, in case 7 the macrohiolnglcal doterio-

ration by the effects of insects and rolent:, Muterials,

which are moct frejquentl. damaxcd this way, comprice
plastice, woond, hide, taxtiles wun! raher, if.e, mnte-
rials, «' cch oare very often uced in agricultaral in-
plement s, notably .n the devalnaping countries, where
they “me the mast euctlv uaccessith! e materiales usei in

the mudactare of the sxiliury inductries,

Fron the adverse effects on the agricul tursl machi-
nee, ithe [ast which we tention, 1. the wear, which 1is
e limitin; Cotor in woldernte zones ss w:.11l, but which
is especisa’ly significant in tropical regions. Tt is
moctly of an abrusive nature and {t i¢ very high in
tropica! conditions, notehly in arid areas, It 13 cau-
ced by g high content of sand and dust in the air and

by a simultaneous influence of other climatic factors.
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The wear has notably sdverse effects in moving mecheaisms,
such as bearings, piston rings, injection pumps, etc.,
where it decreascs the 11ife considerably. These circum-
stances, too, should be kept in mind, when deciding on
the sultability of local suxiliary industries for the ma-

nufacture, assembling or muaintenance of agricultural machi-

nese.

The effects of climatic conditions, ss mentioned before,
are a very important factor for the technology of agricul-
tural machinerv irn the developing countrie<. They are often
omitted in connection with the import, assempling or the
own manufacture o machines and implerents, though it is
Just them which offer a chance for the proeperity of asuxi-
liary induc<tries (paint shops, plantc for the manutacture
of spare parts, specisl store houses etc.), as deccribed

in the next chupters.

3. Poegihbilities in mobilizing the own auxiliary sour-

ces and capucities of the developinyg countries for the

manufacture of agricultural machines and their mainte-

nance
The developing coumiri:e can ohtain tractors and sgri-
culturel mnachines principally by one of the following me-
thods:
(a) purchase or iaport of asseubled and finished machi-
nes, notably tractors and more complicated implements and
machines; (b) assembling of machines from the imported

rarts in the local acsembly plants; (c¢) the 1local industry,

manufacturing either simple manual or animnal-drawn implements
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or more comnlex machines, rach of these ways bh~inge cer-
tain chani~eg for toe local auxiliary industry or for

other cupacities « Loriag, tea port, repulra, ete.),

e  nport of compleatel, sscembled ruchisi@s biringZs the
minimum chiace- Tor too 1ncal vrodurtion tn the developing
countries, tiouE 1t can riy come lenan on the =uxi-
Hary indu tries aud otr e capncities . 7 ie even the transg—
port and ctoriy prosent a certain yroblem, f the inpor-
ted machines are ot cu®riciently protected, they can get
Jeterioratel ' -t m- Hefore they sce ‘aken nver ny the

N

customer), either by adverse conditiona i~ sea truwsport,
or hy overl . .«ling + « ong  toring {1 the ~arttime 20 4as.
It is penerslly duty of tae deiiverer to protect the wna-
chines till delaivery 5y etfficient pa~king wo ! by the peans
of short-teim ,rotection. These means of prote~tion in-
crease the couste of the rachines and hring sz speci-
fic reguire-ents on the development and deciw of the ma-
chine. Thus, for exuample, ua decicior ahether the msachine
ie to he of o welded o bolted lesign, nan connsiderable
effects oo the later cocts of packing wid ea Preight (the
volume and not the welght being charged). Thue, for exam-
ple, Musaey-Ferguson deliver their three-hottom ploughs
Jiemuitled In o kingos of 1000 x 410 x 400 mn 1inensions,.
Wheu the nacnines are tuker over, even {f rnot iumaged by

Ly 4

climatic effet - luiring trancoort and ctering (and the

more, i1 tley hive heen attackel by corrocion), it is




- 16 -

advisahble, to ap:ly a4 new, rermuacent rafntine for teopioy)

conditione e the “qle 0t Trmae d b e Y g ey
de in vovds of retatlers or v goveriepetsl R R S T

or by a sgent oF e nan T barer 0 Lo b Gttt oy
the cucce s of tne ma o dne o0 Pra T al capaet ot ravy -
de the moohine withe woeaffiode tly prote oz a0, 1 F
the protective contiae of o Enpoarted s v 1 st -
gidere: =sati. actory. Thic wr he done 0 oul o0t ary
plants, —uch g locul palnt-shop s with dmpl - Fav i ities
or paint-'noupe of the lovcal {ndustr,, whih may o hetrer
equipped anid more costly, The tropiesl olimatie o - dit ga
bring along the @ wececeit: of & verv ‘rict ompliw ce att

the technolngic processes, In maller o 1 Anle plate

the method used would ne (proeving, wail- in 1areer and
better equipped [lants, whic, are a0 1y part: of facto-
ries or as embly plants, some more comjplex te rnsiowionl
nethods care He aceld, rach w0 deenrines fn = ext tap-
ters. Another utilization of locyl saxilior. a0 e

in the imoort 5f tne aacaines 1o e gecen Ting of purts,
into which the machines were iicaantled to reiace the -
mensions: of the prcked machines far truge ort, "™Mis uguenb-
ling can be mo:rtly done by the “iral swier of the mashine,
1.e. the farmer, or it can he done by the fmportinag orpae-
ny, ucing ite own omall as: embliing chops, ab ieh 1 ot re-
quire high initial cocte, nor jualified anrkercs. It te
mostly just bolting of larger section of the mechine to-

gether.




nin.

Mueh more chinces for the 'ocnl suxiliary or subeldiary

fndustries i = slong the Hutl fiaz o ni Dactories hy

b conpanter o deyer el coamtries, introda-

B prodactt o oottt srnl mae e oo teactors

ST RS S siatries, Ahe dotra igedg s e oun in-
' Pt ot s T Poel mr sembi ¥ s aton ?‘ii}l{

home osterials ant purtg, »aonl. the “imple

wiloh chou!l o e consldere ty wntle only more comy 1=

» o o bl “ . : B . E 3 ¥ ) i o & * TE oy -
C&tej j\afiu,u o L1 R l MR };. : .*:’1; i ‘lsifx ‘ 1ﬂt

fthoa L artisadte e apet anitaotrey oo o tly o cupply

1ocal cources he fHllowlin s naterisnls with the hegin-

S the nafuct Jrer (s) materials, cacs us for exanp-

le rolled - rhon steel! or reflined cteel, metal chests, sec=-

tionul

oils,

cteel, drawn teel, airer, ron-ferrons vetale, wood,

Uiesel 511, wrmphites, 41 erte, eto.: EY cactings

of grey oo dpron, st wt steel, nalieable cast o iron nd

non-ferriur met s, ot oetnple parts Hf the lucal ori-

gin,

split pine, pins, pesrs, rivete, syrings, bhearines, o

dises,

marte

i e exar, 1o sorews, rats, plate or washers,
’ )

pleton riaes, ot = (3) some munafacturine e uip-

Al mactdne ool notysbly miversal types of home

prodfuction, As¢ wi exa~ple, n c«chene coull he mentioned,

worked

e i

out in 0ot oty Uzeshoslovakiae, for the Huiliing up

of 4 Tauctory o Uie amanfucture of two-wheel tractsars

and axricaltaral ta lenents Ao Tndia, In eomplisance with

the <:heme, the [ Jant war Lo have an annaual capscity,

with

EL . \)C)‘:

1

twos bt it o Daetion, of SL000 two-wheel tractors,

rotary hines L 000 1 oo harrows, J. 900 tam-shout

ploghe and 1,000 cutter hare, "uyufacture of spare parts




was to correspond to 10% of the total annual production.
In the final stage, Czechosulnvakia wan ty deliver 12,2%

of parts from the total volume of the proliction in total

costs, in the permanent cooperstion, while 7 3% werpe to
be supplield by local courcee. (xi the other hand, ! -chno-
loglcal e ulpment (machines, implements, ete ' was to he

supplied by %3 ¥ from tne {mports, while 3% werae to he
covered hy local sources. It {= evident from t'.i: example,
that local industrial cspacities shoul? be ande uve of in
the supply of materials primarily (comprising some sim-le
connectiny parts ete,), while most of tlie mnre comnle.

technnlogical ejguipments were to he inported.

As the scheme dzscribed was comprising a cartain represen-
tative ruange of agricultura’ machiies {(one more complicated
source of power, two machineg 'river by this source and
two eimpler inplemonts), 1t cean cerve to demoncetrate tae
composition of the intended rsnge of imjlements in relation
to the composition of rejuirements on the different cape-
citiee of the lncal eubsidiary industry. Of the total con-
sumption of 5.315,1 tone of material for the smnual pro-
duction, Czechoslovakia was to cover under the permanent
cooperation agreement 225 tons only, i.e. 4,2%. If we keep
apart minor parts, which were to be purchased by the facto-
ry alsc from local sources (to be mentioned in next chap-
ters) and which correspond to 10% of the total consumption
of the material, then the remaining 85,8% of the annual con-

sumption, i.e. 4.560,6 tons of material would have to be

1
1
|
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supplied hy local =ources. The rejuirements on the mate-
rials in n sver owe ranee o oayrt nitaral aschines are

giver i teroantt U curvey s followg

- Veta, ulei s, “nteriRgls, ST S0 AR SO t, carton and re-
Led strwl o el teel, teeto g ateel, plpes,
fruas cte 1, ctres syl on-ferro L Tetngs 44,3 ¥
- oastt 0 0T srey aet iran, o malleahie

THet g,

-
-
-
-
-
K
Ry

o= ferrage netmle 30,0 %
- rUrEd 7,9 %

Otriwp mutertis a pro ot of lartics, weid-

iny Y olderins soweroat o, waod, ~ils, Ule-

A1, wrapr ites, eromo e i Taen sy 2.6 2
45,8 %

It 1 e et Treom v cneve onrvey, Cout ‘ne sinufactu-
re ol La T Ll T dp e Y ronstderatile re il oomente
onte e o ol watess oty 1o b o neriepratacts 0 f cteel,
cas'ings sl forxrce A v.re letailedl s niyoes o8 the {n-
dividus: 1toms odiostes, a0 o U the el can o dtery
SLUrce:r cH o e Spe s Yy 1T artant o ror e namngfa o taropg
of arlouttiial aotines Witk wets T lardtos) careriale,
which wre Hue ot too vuin roups 27 the pateriale, the spew
cification of the reel coni-prodicts {0 the dercrihed csse
would e <« oliows:

- !‘Ol}f)f ~'“‘nr““"»ﬂi ‘tﬁ*e} L I R I T I A R S S S O, lzyh)%

s . 53 ! “*X‘J T i
- \,.‘ﬂ‘hijﬁ b ] N 'e‘:ﬁ L O I N T T T S SO }';\!4%

- Rolled refine: <teal .

L L I I R R I T e N ;2’()%
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- Pipes of curbon steel L i.i.i.iiiiiiiiinnennen. EI I
- Sheete of refined cteel oot 3,3 4
= Drawn onrhon steel oL e 3,2 4
- warbor hoop cteel, jipes of prefined otew) \

ref' in«t druwn cteel, slec] wires mand o on-

ferrous netnle

T T s I

1,39
14,3 @

It 1 evident from trhe above pro-formes sleulatione of
the concarption of materisals froo the 1oeasl :ources for
8 certain tunatuctiure of s reprecentutive rarwe of ayri-
culturs. lmpleserts . that locsl euheidiary industriecs in
the develiopins country {(in thie cuee Indim), coan par'iei-
pote wity deliverfes in the “ollowing cejuence: cas' inge
of grey cnot dron (in the cuce descorited 26,3 % 07 the to=-
tal concumption of msterial), met 41 lurgicnl roled mate-

risl o carborn o teesl (12 U 1) srieet s of carton stee)

¥

(10,4 + and rolled wuterial of refllined cteel) (-, 4.
As evident o~ the stove uuinlyses intos the c¢cheme for
the manut-ctare 0 ocarioajtural omachines, it i mostly

the wrey tron foaniries snd metal jury, o tr.ductry with

“, erpecisliy  f orabon c teel, which will

P

stee]l rolline nil
be needed., onclustone of an analvces intH & certain scheme
can be, of ~ourse, wale cenerally vaiid in 8 very [inite!
runge only {(thourh, w= enphs:isel before, the project se-
lected, cover: 4 rejresentative range in the rscope of agri-

cultural machinee). A distortion may occur Jue to the fact,




that only weight quantity of the material is teken for
calcul=tion u:d not the consunption of lsbour, price or
other circun-tunces, In no cese, lowever, can the conclu-
sion be tuken for juite erroneous, thasat the toundries of
grey cuast iron and the steel rolling mills are very im-
portant sub: idia-y indirtries for wxricul tural machinery,
einilarly @as in the Jdeveloped countries. These plants can
be of 14 technoiory so tar simple, that they could be
built up in developing countries, (so far as they do not
yet exist). Furthermore, the foundries of xrey cast iron,
the steel pluants and tne =teel rolling mills are plants of
general importance, ejually beneficial as subsidiary in-

dustriecs for other branches of machinery,

On hund of similar projecte of the munufacture of agri-
cu.tural mecnines and pover unita A< the ~cheme described,
it is porsible to state roughly the scope of the capaci-
ties rejuired by thic munufacture from the local subeidia-
ry inlurtry. The proje:t as described in the above, would
lay the fa1lowiny req:iremente on the wnual cupply of the
main materials from tie cubsidiary inducotries:

- castings of grey cast iron ......... 1.399,3 tons
- rolled carbon <teel ... iiiierrannen 633,4 tons
- sheete o€ carhon <teel e canaeas 622,% tons

bl fort;ifl({ﬁ L L L R O I O Y I I N I N N R I Y 41\;?‘0 tOnS’ etc.

The above data of the estinated consumption nf wnaterial

meke it pcegible to plan thie capsacities when huilding up
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subsidiary industries, or, on the contrary, to plan the
manufacture of sgricultural machines where these cubeaidi-
ary industries of corresponding capacities exist. compre-
hendably, other importunt factors have to he consid:red
simultaneously, such as trave! distances, costs of trans-
port (comprising the possibilities of utilizing the exi-
sting waterways, railways and road network), possibilities

of utilizing the capacity of subsidiary industries for

other'branches »f industry, etc.

Similar conclusions can be reached with the project
chosen as exanple, when analysing the requirement of fi-
nished parts with local sources. This concems mainly the
connecting parts, i.e. the screws, nuts, washers, pegs,
split pins, rivets, etc., as well as antifriction bearings,
rime and discs, piston rings, shaft sealings, etc. The
more complex is the machine, the more of these parts are
needed for the manufacture, as evident from the estimated
annual consumption with the individual machines of the
projects described:

Machine Annual Finished parts Finished parts

produc- of local sour—- of local sour-
tion, ces in tons ceg per 1,000
pleces of machines in
tons
Two-wheel tractor 5.000 453,0 t 80,6 t
Cutter bar 1.000 18,9 t 18,9 t
Rotary hoe 5. 000 51,0 t 10,2 t
IMsc harrows 3.000 7,8 t 1,6 t
Tum-about plough 2.500 3,5 ¢t 1,4 t
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It 1s evident, thut the vejuirements of a4 plant manu-
facturing agricultursl maoidnes on the ancillary industry
supplying etmple fldshe . paris (screw m111e ete.), will
be smaller, if the mwute-tared aachitn s are of & cimpler
d:sign and {7 tne production i« of a ansller scale. On
hand of economic calculations,thece circumstances (inclu-
ding & number of othera, =uch ass the tranvport etc,)
have to be conatiered and decided, whethar the factory
13 to have its own plants for this ancillery munufactu-
re, whether the parts should be snpplied by the existing
sncillary industry, or whather this manufacture is to be
built up and for which other branches ot industry will
it serve. Tie 1link of these ancillary plants with the
munufacture of agricultural machines 1s not so tight,
because the weight quantities considered ure coriciderab-
ly smaller and the proximity of ancillury industrial
olants is not of such a necessity, due to smaller costs

of trancsport.

This examnple of & project for establishing a mamufactu-
re of a smoll two-wheel tractor, of two p.t.o. driven
inplements and of two simple implements has been used
to demonctrate the possibilities of utilizing local
ancillary induetrial sources in a3 developinZ ~omitry
for the scupply of the princlipal materials and of sim-

ple parte. Though we think that this exanple 1o in cer-

tnin aspects a typical one, enabling to reach conclusions
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Aas mentionrs { before, it car. He consilered of a genernal
validity onlyv &0 far, s8s {t ~omplies wit' the iocq! econon-
mic conditiongs, The a tuul corngt tinne may eaire, that the
share o f the home anci).ary i lustry Le emuller an! that

a chare of ein; ler pnrte  suot ms forp example hearings,
sealing iy s, ete.) or 4w purt of t e material / «u~h an

for #xanple rolled refine: steel, <'eeots. etce.)

b Ampors

ted from 4orosd or vi:: versa, that alco some more com-
plex parts of the iesign (such as couplings, air  lea-
ners etc.) be manufactured In local plants, so far as
they are asvailable, Step by step, s~ the inustry in the
‘eveloring ¢ .tries will devel~:, tne munufacture will
be more self-depenident 4id 1t will ve governed hy the

econynic laws vulid in th- econonv of develspel countries.

Up to now, we have discussed the possib! {ties of an
ancillary i:dustry of tue devalopin< rountries in the
producticn of maciines ani {aplements of «uich a lesign,
as used in Jeveloped countries and which wil: he used
Increasingly in tropical regions by the time. On the
other 1ani, traditional saiosl labour and operation
of anite. irswn implements 1 an important means of me-
chanization 4t present and will remain so to s certain
extent in future, us pointed out in the introiuction »f
the paper, i1 connection with the specific, notuhbly so=
cial conditions of mechanization in developine countries.
In some ~runtriea, such as in Inlia and Pekistan, =imel-
druwn inplements have heen uned for centuries, though

the implements are of a primitive design. In India, the



main source of power in sagricolture, has still renained
a pair of cxen, drawing & woolem plough, which nas been
the principsl {aplement for ~iitivation. Une of the pre-
sent problems o the aechanization of agriculture in the
developing coruntries te the research +id Jevelopment of
suitable irnol - ments for small farmevs. Th'e speciual pro-
hiem has een pald nuch too little attention in the de-

velopel countr es, and mort of the muc' ines and irnple-

ments impert=d in troplecsl cowitries have Seen too expensi-

ve for the small farmers, who are tyical o~ the agri-
cultural population. Tri the eniteavours of naking use of
the ancillary locsl ir dustry, there should be tuken in-
to account, on a large scalz2, the man.facture ot the pre=—
sent traé&ional manual and snimal-drawn implements, which
are being develope! from the original traditional designs

for the needs of small farmers.

What toole and implemz2nts can be considered as tradi-
tional onee in the developing countries? The principal
traditionul implement has been, for centuries, s plough;
in Asia nd in Middle East, the traditionsal plough was
called Ard, conslisting of a wedge-shaped part of wood,
connected to a lony wooden beam. These ploughs are m&anu-
octured by the local village joiners, or by the farmers
themseives, The first improvement of this plough has been
the addition of an iron nose, or a sort of a share, enab-

ling better plercing into the soil and less wear. From
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our viewpolnt, the action of the implement is more

Py R e
a sSingiLe—

o e - b TR SO S ) ~ - - ~
fnale CulvivVaiur uial oL 48 plough., Ne-

m

vertheless, it has been suitable for the fundamental
tillage without turning of the soil. The disudvantage
is & smull output, while the advantage is & more less
general use, because it can serve not only for the
ploughing, but also for the inter—-row cultivation or
for the sowing, if a pipe and a hopper are attached
to the reer part of the implement, the seede being
poured into the pipe in operation. The further deve-
lopment of these ploughs was directed to repluce *!
nose-share by a simple plough body, tuming the s=soil.
Thus a type of 1ight animal-drawn ploushs with a uni-
versal steel body 'md with & chare of high-carbon
steel was developed; the shure 1s we'r-resicstant and
it can be sharpened oy any vii..e blacksmith. These
improved ploughs lo:t, however, their universal utili-
zability and, consequently, new types of ploughs were
developed (=such as for examrle the "Paid stan® nlongh
by the Punjub Agricultural Collexe), which can be pro-
vided with different bodies and which can also be used
as a cultivator or as a drill, with an attached hop-
per and pipe. Apart from the universal implements for
tillage, cultivation and sowing, other traditional
implements in the developing countries comprise, for
example, peg-tooth harrow, seed harrow, spike-tooth

harrow, rotary harrow with wooden or steel times, va-
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rions simple drills, threshing machines, ard the 1likeo

It ie 1.0t in ccope of thic paper to deal in detall with
the varto 1 tyvres orf teadit onal oagricul tiral fmploments
in the leveloping countries, From our viewpoint, it is
{interesatin. to note, whut e the rejnirements of the
manufac ure ot these S+ lements on the loeal muterial
sources u:d on the qna L acturing plants. Lontrury to
the previous case, in whiich complex de 1 70 units for
the moufa.'ure of more ingenious mAachines are iunported
from t'+ levelopel comntries, while the local sources
supply =« » - .mple ~arts =nd nateriale, in the manufac~-
ture o' tradtti ol implecents, tio whele hurden o on
the locs' <ources an? (lante. Tt ie thar inter:ting
to note whot gint. f natertals preveil aitnh the manu-
fac* iie of traditionsl (- plements and ahist capuacities
are neede © * | cerg the ©olerials anld to manufacture
the fmp? renta, With eiople, troditional implements, 1t

is orineips !0 the fillowineg aerials andich are used:

- wood (handlies »f taual 1 plements, beame ot the ani-
mal-drawn ; loaughie, tow-hars, nuandles »f ploughs, tra-
vel whreels - t7,);

- sgteel (working marte of the {aplemente <ich a=s tips,
charese, plouxgh hodiee, tines of hurrows, scvihes, fra-
mes of the i{mplements | travel wheels or rims, connec—
ting parta, pto, Y

[

- alvanizel cheets (hoppers and seed tubes of the drills,

various shields, «tc.)
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- hide (reins and hamesses, <traps ani belts, etc.).

Tigber ani wool. hi+ 1 wan old raw naterial an {ts

supply tromn hivne cources rresentg {in moct leveloplng
countries Lo prenlensss The el oon of the Sest o i nle
anods For {100 reat tores oand part o7 agrto

plements deponds, 50 course, on t = worods avia |
The hest cultanle and miversal kinde of wood conprise,
for exanple lickory (Hicoria alva) ani comuon ash (Fra-
xinus excelesior Lo) for theiv toughnees, elasticity and
relatively saall welght., The sesgt sattable wond for Ade-
sign is gener:lly ohtained from ycounyg trees, srowing on
poor soile. .orking of wood te =simple and & 2 rule, does
no* rejuire ~pecial anct 1y culstries. AtY the trudi-
tional msnufacture, the villaxge crftamen or tue farmers
themselves are anle to manufacture the necessary wooden
parts. Jn a large =cale, tne manufacture would rejiire
plants, ejuipped to bend wood in =te o) parlis wond wity
cmery 1 per, or to finish the <irface by flaming or wax-
ing. The profitability of these plunts cai be, however,
hardly estimated. To conzentrate simule craftsma: jobo
ir.to larger plants would "e justifiable only in case

if it woull ~11 e =+ cheaper produaction. This 1+, howcver,
not probanl , so Far as the 'ahoar of a village crafts-
man or of the farmer i1s cheap, as it ha- been the case
up to now. Furthermore, it is difficult to mechanize

the technology of working the wood for seimtle psrts of
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the traditional implements. Thus {t seems, that wood
from &4 not ‘oo distant place wiil remain the material
for the n:nutsacture of certain simple parts of the

implements ard thuat the manufscture will rest with

the village ‘olners or fammers The introductior of im-

proved decigi« of simple {nplementa; developed by
means of recearch methords, would rejuire o cyetem of
information service, proviiineg in-tructions for the
manu factare of parts ete,, governed by nstional agri-
culturasl organizations, extension service ctationa

ar.d other or-anizstion:.

The maratscture ¢! steel parte of treditionsl im-
plerents provid:¢ mu-n more chunce for the mobiliza-
tion HF ot ey St s, otee! o be obhtained
fro- oo -0 oarces, mentime: o« fre, in conrection
witn toe mangtact pe o0 | arte Uor rore complex machi-
nes. [T oennoeme vty et oon steel of current

aalite et mictucture of rames, wheels and si-

milor et w nigh-carhon steel for the rnafactu-

re of working torle, 1.e0 pointed cnures, curres to
turn the co.l, te. Lerdi-products s mainly angle
irons, 1 op teel, steel sheets of diflerent width
and raterial for oringe, Yoot of the teel jlunts,
so far oo exicting in the developin, countries, are
able to cupple these anterisl:y An {npoartant mnate-
rial 1o celvauned sheot, ured for exsmple for the
monaiseture of seel tuces and hoppers Cor the sowing

wita cirple implezents.
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The manufacture proper of steel parts for simple tradi-
tional farm implements, boti: of the manual und animal-
drawn type, iu not complic.ted from the technologzical
viewpoint. The parts to be manufactiured -re nostly »f a
smaller size. The technological operations involved are
cutting and shearing, bending, forging, precsing, welding
and heut treatment, i.e. mostl ron-cuttin,' working, which
does not require high initial costs for special machines,
The main problem of concentrating the wanufacture -° parta
:nto lerger plania 18 a standardization of the parts, enab-
1ing marufucture of laiger juantitie: end thus increase
of the labour productivity and decrease of ssnufac turing
costs. It becomes evident, in this connection too, what
an importance may have the recearch and development of
universal, simple cultivation implemente of stendard ty-
pe, with iiterchangeable working toole sr.d which cen serve
a8 an auimal-drawn plough, cuitivator, inter-row hoe and
8 drill. Such an implement was developed for instance at
the Punjub Agricaltural College iu Pakictan as a so called
Pakisten plough in two models. An example of a more pro-
gressed development i{s & univereal cultivator, which was
developed by the Agricultural Development Soclety at Alla-
habad in India es a "Wah-Weh", or a "Lucknow Cultivator"®,
developed by the Agricultural College and Govemmant work-
shops at Lucknow. So far ss known, thie implement has been

manufactured commercially by a mamufacturer of agricul tu-
ral machines in India.
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The concentration of the manufucture is important with
steel parts ~f the =tmpleet farw impienenite ::.. well, The
design of '‘he fwylement tas, for ¢ 1s reasorn, to e stan-
derdized in vooe lurger wreas t¢ make 1t poeeln » for the
farmers to buy the (»rte froem the deunlsre ard ‘o mount
them on the wooden ‘o i-ren- ¢ of home peoufactu.e, The
dealers «nd the wx’e. cioi- =2-mri¢- cul have to jrovide (1)
an listruction ‘or the m o.uafactur: proper o7 sampi- wooden
parts of =“irnilurdizec !ricemeante and (2 infor ~ution or
the sale of cheap steel workin, tocol:, cermniecting nsrts,
etc, Tne sule and pivertizing of tids kino . f merchand? se
could e arraige! «ither ny the nationnl] reselzetion rv-
sponeible Uor the agriculture. or Yy 8 menufacturer o
steel parts, intereated {n the.r sale, Pari of wie adver—
tizing of the stanuardi:ed ‘mplemente should b+ in“ormation
on the properties o <teel parts, notelly of th. vorking
parte, as it hus tc be taken into account, that the far—
mers or village blacksmiths will themselves shsrpen them,
forge tiem, temper or anneusl them after dhey have been
wormn out. Without thie¢ knowledse could an unskillful worker

damage the impiement wien regenersting it.

In the manufacture of simple traditional agricultural
implements it is& poseible to utilize in the developing
countries nearly solely the own sources of raw materials

and ancillary industries, es evident from the sabove.
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The samufacture of more complex implements of designs
corresponding to those in the developed Western countries ’
in connection with the possjuilities it brings for the
local encillary industry, was analyzed in the cese pre-
ceding. The last case to be discussed is a complete smd
finished samufacture of tractors and complex machines ‘n
the developing coumtries by local mesans, Such a stage of
manufacture can be reckoned up in future, but a pre-requi-
site 12 a full development of the economic structure and
of the level of tectnology. The suxiliary, subsidiary or
ancillary industry gete then changing in its nature eand
becomes more s cooperation of the primary, secondary and
tertiary sections of industry, as 1t {s current in the

developed countries.

The study on the poassible utilisation of the local an-
cillary industry for the manufacture of agricul tural ase-
caines in the developing countries would not be comple~
te without the maintenance of the implements end machi-
nes, which brings about certain demands on the ancilla-
ry industries., As mentioned at the beginning, the speci-
fic climatic conditione bring forth heavy demands on the
maintenance of agricultural machines in the developing
countries. Prevention is an efficient way in the protec=-
tion of the machines, but it requiree carefulness and
8kill on the part of the farmers, which is not quite cur-
rent in many developed countries. The leaat care is re-
quired by the simple traditional implements; the more
complicated design of the sachinee or implements, the

more importent 1s the prevention and the maintenance
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for its operation and life., Consequently, the introduc-
tion of tractors and more complicated machines in th=z
agriculture of the developing countries would not be
possible without a good orgsnization of the education

of users and operatora and without an efficient adviso-
ry service. Interestu? in the educstion and (n the ad-
vieory service would be the manufacturers of the machi-
nes (be 1t foreian or local companies) snd the national
agricultursl organizations. The organizatiou of educa-
tion requirss a tectnical service, if it iz to be efec-
tive. Thus, the education in the agricultural mechani-
zation, comprises a broad field of requirements. It re-
quires a cooperation of engineers, instructers, research
workera and msanufacturers. Furthermore, workers who are
able to demonstrate modern applications of the agricul-
tural machinees and technologies to the farmers, are aleo
very important. Such an education of the workers is, of
course, a relatively slow process, as it comprises a lar-
ge number of persons who are to be instructed and infor-
med. The experience in meny countries indicatese, that
the most efficient method of educating a large nuaber

of workere in technical service and in the agricultural
practice, is to educate leading instructors, who are able
to carry on the education in the farming practice, where-
ever it turms out to be necessary. The education of the
workers has no direct requirements on the ancillary in-
dustry, but it is so far important, that it ahould be
mertioned here, however briefly. Without a skilled ope-
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ration and naintenance of agricultural machines and im—
Plements great values, produced by the industry, can be

destroyed.

Service, with a supply of spare parts, bringe forth di-
rect requirements on the anwillary induetry. With all the
auxiliary material sources and plants, serving for the proe
duction of agricultiral ma~hines ani implements, 1t will
be necessary, to reserve a certain capacity for the pro-
duction of spare parts. About 10 ¥ of the total productinn
capacity “e1ds to be reeerved for the purpose, gore ~ Jv
speaking. The consumption is not, 3% course. tue sn - with
all the spare parts and 1t - ‘lirectlye propurtiornal to the
1ife of tha paris. Lansequeatly, it is necesssrv to deter-
mine an increause in the nroduction of thae d4ifferent parts
in per cents, to cover t.- sue.nds on the spare parts,

Of the totsl mamufacturing vrogram a group of parts is
usuali ' se:ecied, w»ith which the maximmwear is expected
(working parts, shares, moving parts of the driving mecha-
niems, etc.) and in which a higher increase of the spare
parts production is envisaged. Sometimes these spare parts
are delivered with the machine end are included in the

price of the machine.

Thie arrangement facilitates the service, which woulad
have to supply the spare parts for the machines within a
relatively short time snyway. In the range of semi-products

it will be mainly steel parts manufactured from shests
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and plates (shares etc.), forgings (tines of th« harrows)
etc., that will have to be reckoned with, less of tne spa-
re parts will . .icern castings of grey cest iron, excupt
special parts of some machines of a more compl:~ated de-
sign, such as tor example cutter bars. The broadest range
of spare parts occurs with complicated machines, such as
e.g. with tractors., Equally ss in ~age of the manufacture
of the machines and inplements, it is also in case of the
manufacture and =upply of spare parte, thai the staniardi-
za'ion plays an important role, 'f possibly coupled with
a small assnortment of the machinee used, ™e less models
of machines and implements ara .sed in the faming ,racti-

e Ty [oN
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15 the manufactuie of spars [uiris and the
simpler their dis*-:bution. Furthermore, the #pare parts
are ‘iian cheapei ari better aviallatle for the farumars,
which i8 very {=j rtant in the developing coun-ries, where
th 2 pur~hasing power of the farming populatior {s relsti-

valy low.

Contrary to 'he technical education of “‘he workers in
agriculturs, in wnich natlonal orgaizations are primari-
ly interested, the servlce snd muppl: of epare rarts 1s
more less solely in hands o0 the amanufa:cturers ~f machi=-
nes and impleme.te. he apecific conditians 5f service in
the developing -~ountries are notably long trans.ort 4{as-
tances and a thin network o7 trmsport and haulage facili-

ties;, with a relatively low qualification and skiil of the
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farming population. The organization of the service net-
work will have to be adapted to local conditions, though
it seems, that trensportable & ull woerkshopes with a ato-
re of the more {mportant parts, i.e. service vehiclee,
will be a generally applicable system, It enables the
service in comparatively vast areas, with customers, who
are unable to deliver their machines at long diastances
for repair or maintenancey, The p.ofitability of such ser-
vice vehicles depends on the prices of the manufactures,
on the purchasing power of the machine owers and on ma-
ny other circumstances, It can be combined with an sdviso-
ry or instruction service and with training of operators,
Principally, it can be applied with succese more easily
with modern and more ingenious, i.s. more expensive ma-
chines, in areas with a comparatively higher level of
sgricultural production snd mechanization. With simple,
traditional animal-drswn implements, an expensive service
would not pay and these implements do not require any
earvice proper. The repairs can be made by the farmers
themselves or by the village craftemen snd the necessary
spare parts (shares, connecting parts, etc.) can be sup-

plied through the usual commercial channels.

AWaary

The utilization of the anci.lary material sources and
of the local industry for the manufacture of agricultural

machines and implements in the developing countries ie

closely linked with the specific conditions of the agri-
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cultural mechanization in tropical regions. These con-
ditions differ from those in the developed countries no-
tably by adverse climatic con!itions, by the general econo=

mic level and by the asial structure.

The climatic conditions bring forth higher demands on
the machines (higher effects of the corrosion) and, apart
from that, make necessary the use of machines and imple-
ments quite diffecent from those currently used in the
developed countries., Consequently, the supply of machi-
nes and implements for the developing countries must be
re-valusted from a new engle. Up to now, the main atten-
tion has been paid to & direct industrial help of the de-
veloped countries, i.e. the imnort of finished machines.
These machines may uot be alweys suitable for the clima-
tic conditions of tne developing countries. Furthermore,
they have been always too expensive for a developing eco-
nomy, with & low pur-haeing power and unskilled labour.
The imyorteil machines are thus utilized in certain areas
only and their life is much shorter than would be in nor-
mal conditions. A new approach tn the problem of avrila-
bility of machines and implements for the developing
countries may be in (a) a development of traditional and
steandardizel manual or animal-drawn implements of simple
design, manufactured from the local sources, (b; utili-

zation of local sourc2s of materials and local industry
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for the manufacture of simple parts of some more inge-
nious modern machines, adapted to local agrote-hnical
conditions; the manufacture of these machines and of
design sections or parts of a more complicated design
would have to be effected by a cooperation with develo=-

ped countries,

Ancillary industries and sources for the manufacture
of agricultural machines can be defined more accurately
in actual conditions snly. A Czechoslovak project for
establishing manufacture of a representative line o ~ -
chines and implemente in India, comprising & wire ot plie
cated power machine, several p.t.o. driven machines and
some implements of simple design indicates, that the ma-
nufacture brings forth a demand for foundry materials
(carbon steel), castings of grey cast iron and simple

finished parts, notably connecting parts.

With regard to a low purchasing power of the broad agri-
cultural population and to other different conditions of
the developing countries, it seems reasonable, to count
for present ena for the near future with the manufacture
and utilizztion of the simplest traditional implements
manufactured by the farmers themselves or by the village
craftsmen. The projects of modernization of some simple
multi-purpose implements in some developing countries

(for example in Pakistan and in India) indicats, that
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a certain standardization would enable a concentrated
manufacture of steel parts of these machines (shares etc.)
in ancillary industries, while gsom¢ parts of the imple-
ments (wooden handles etc.) could he manufactured in agri-
culture directly, 1f this way were the ieast costly, due
to cheap labour in agriculture. Future manufacture will
aim towards a higher technological level, towards more
efficient utilization of ancillary industries and, at
last, towards a manufacturing structure similar to the
rattern in the developed countries. The utilization of

the ancillary industry will gradually get the characte-
ristice of a cooperation of equal irdustriasl branches

in & more or less independent econviy. This trend will
help to improve t .o syctzm of ralsing the technical
know-how in agriculture and the cervice, with one of

its main tasks, l.e. the supply of spare partes. The sy-
stem of mobile service workshops , shizh seams to be

the best =uituble at the presgent, will be gradually re-
placed by a netwcrk of service eimilar to the one in the

developed countries,
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