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An economicsl mechanisation of agri¢.lture t¢ improve laag-
‘cultivation aand to raise soriculturel productinn vepend by

2 Zreat derl on tne Suration of lifo of +the raehipes and
implementa in use.

To obtain & waximun duraticn of these naterials "Maintenarce
And Repairs® srou ¢ be .. .ovea systematicailly and sarricd out
Angordine Le 2 "Servine-Plaa."

Today i cdeveloging coustr.es the gorvice-.rga;izations are
etill fac ng proviems with material 2nd n.orse el ia their efforts
Yo reachi n satisfectory standard ior L3intennnce and Hepairs,
Sc it 1y Amadviaunie io haze thne Service~Plon iteeil on o few

waild points nnarking tne coaditions existiic in those ccintrieésn,

I, Study «f the vevaiorsent oprogramy Tov bthe earciculture to
ret @ sumaary over tae total numcer oFf macnines =ndé
lwplenenta to be muuntuzaed in the d1iforeat arens. Tnis
conaequently ~llowa %o fix $ne total number ~f workshops
and Jervice-stations,

1. Selection of tractoras in reiatioa 0 Favu-nizss Ane in
accordance witih the metnods of 90ii preparation to
determine the size c¢f tre recpective Workshors, thedr
equipment «nd staff,

1{I, Selection of implements n mcourdance with tractor sizes

and types a3 vell as with coadations of so3dl and according

to working metiods.
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Tne kinds of implements consecuently determine additional
vorkshop equipuent. £pare part-requmrmnents and the sined
for workstiopstor:-Tueims nnd yArds.

v

1V, ‘Traiasing of oparsiiod gersonnel in ordi to reduce roste
for repairs cauzed ny incurrest advivina or opzrating.
Training of workahoyp ve vsunnel.

v, Projection of eagarerent fur mpenines aad peredunel o
PRyt LAl Ou pie froms to nerlers ULl seaups rion of
peTuonne. duriny tha ®heole year °na Io otein 3 maXimup et
materinis uti Lizatlion,

V1. Coopciaticn with aliresdy existing qervice oroups in action
for the variono ~aken of $TEOLOTE apd o incoruorate tnem
in the serrviceriun S order ho gann 07 pra presence of
allready qvﬂli?iﬂd worzera sad ApACLAL worksnow sectiond
with the =im ot Al gnriiar and easiel o tetion ot tne

program oet Loy smprnvenzat of maintensnce ant CEPRLTG.
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o

Resul*%ing from %ihe intyonuctory ANTVay ywrer the pronlematios
rop thae rechau:satiou ~QrATRILY cyemewtical renligsation
of the ioprovemcati of gtundard of rguairviorsd ang remilar
raintenance 1S oW noanted out wita tue iotention to show A
way to meet Witk the re~ulremeuts fol.

Tractcre, -mplenints and ecu.vensnt have Deen seen in “act on
mnny places in very oad COoNGITI0A 0T uged in 8 wrong way °or

completely out of mation as a resuLt eitrer from n lack of
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information and acguaintance, a lack of sparzrarts and repair
facilities or missing cf a stroig menagement guiding the
garvicae~organisation,

NMachines and impiements need +to bde maiutsined regiizry and
correotly following the manuraciurers instructions. 3o an
Appointed managenent is confronted w.in the main taska to build
up or complete 2 rorvice organisation and to direct it for the
sake of the countxy's economy uuder cousideration of tue
following lields.

These fields or taz: ks resrer tively 1ave +“3icly been tound in
developing countries and beside of the susge-ticns for
ocarrying-out practically the necessary works or nperations

on selected nachines and impilements and morewer heside of
proporals for ruaning the alaso importunt administrntion it
will be tried to coxplete tne explanations by description aof

actual examp.es.

A/ Structurs o1 the Service-Crganisation

Whether nacnines and implementa are imperted by companiee

districuted oy a atatecoatrolled depuriment ar wietbher Loth
syetems are comneting, the reguireme:nte tc keep t'.cse

y materialis in good couditiune Ave the ssme.

However a service for certain makes of macaires is more or

less granted aliready vy the reusponsibility of agents and
dealers in view of normnl competition and sccording to

contract with the manufacturer ihe Central S.rvice-Iepartmeat - 9

appointed by the gover:unrent should be ziven the mtuolut

priority. With full authority the Central Service-~Depariment

e s e i e - L e o
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"' 'Works omt directions for the state-controlled workshops

and keepo pofm;ncntly contact with those private workshops in

- oharge with maintenance for materials delivered on the free

‘market.

With its seat in the country's capital or clomse to the

‘ministery of agriculture respactively the Central Servioo Dept.

activity begins a2llresdy with =dvising for orders of machines
implements, spareparts, tools and equipements from abroad as
Wl ae from the local market.

1t controls distribution of material und engagemant of
parsonnel while branche offices in provincial fownl are
observing these movements in their surrounding areas
including the oboervarion of activity of locai dealers.
Benide of normal gdminiatration the Central) Service Dept.

is further concerned with tasks such a8 cooperating with
tochnioians_frbm agricultural schoole, rescarck institutes,
teating of héw'types of machines, orgnnising of training
courses for d:ivara, operators and mechanicians,

In connection w1fh representatives rom factories particular
measures of maintenance according to climate altitudes,
roads, distances hetween farme and workehops, are to be
pointed out and fixed. | |
Alltogether is to guin more and more experioﬁoe- and to raise
ite erficiency to the benefit of farming.

As an example in IRAN up to 1965 Impc>ts anid sales of tractors
and implements were free withucertain restrictions in viqw

of quotes. Sales where supported by a governmental oredit

systen.
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Although dealers workshops were obliged by the factories

to do "After sales Service® and maintetnance at first

18+has proved to be iusufficlent because of missing facilities
lack of qualified persornel or Uov remsor of high trevelling
expenses wien cArrying out ti.ld sarvice at very distant
Places to be reacned only over rough rouism. the zaneral amgents
for tractors in Teheran had well equipped woerkshopa, trained
staff and redaoncbie atouks of soures bt only & few squivalent
brlnchea or worksiopa uvnder cont:.act in the provinces. The
rest of subagencies conaisted in dealers only without own
service-facilities and the owners of agriculturel machines
were forced to make us®e of any iocal workehops or mechanician
sometimes not suificiently acquainted with ihose mokes and types
Tractors had to be driven over long mnges %0 miles or more
for eimple repuirs to be done and for wore ccupiicated repmirs
engines or vehicles must nave been loaded on = truck and
bronght to town bty suffering from high transport coats and
losing of time.

Thie kird of service organiesation was good enough for machines
running in the vicinity cicme to tae agsnts places whereas
distant farms remeined at n disatvantage and unahle to keep
the materials in order cdue to lack of zssistance. #hen passing
in those years distant villages or farmg one omld see &
traotor standing in a yard cowpietely out of function after

a few thousande of servicehours partly dismantled and rusty.
Or a plough with bent parts, déformed, welded, reinforced and

bent again not suitable enymore just after one cperating season.
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As another samples an irrigationpump-set with defective

engine, poor village people arrcund 2nd helpless wnhat to do

- or 8 combine under repair at a village-workshop with the

moat primitive tooles 2ad eguipement,

No doubt thosa people tried their dest to help themeelves

and to overcome the difficultier bLut under those conditions
much capital was wasied.

Bince the Service-3action of the Jranien Plan-Organisation
took over full-power it became better. Formerly only responsidle
fbr machines and implements supriied ny the Plan-Or~anisation
iteelf it got subsequently control also over the maintainance
for macnines and implements brought into the market by privat
companies. | '

The financial aid Ly the above mentioned credit aystem
obligged the ageht or dealer to look regularly after the

goods he hae s0ld. To garantes the purchaser s roai

*After sales-3ervice! und furthermore 8 maintainance of hie
machines or implements, the Sorvioce-Scction in Teheran

brought out a printed form marking all necessary works to be
oarried out on an acriculiural machine or implement.
Inspections are ordered twice & year and works to be done

according to the Job-list on th.s printed fdrm. After

.oompletion the vehicle holder had to siagn the paper to

confirm tiae correct execution ot the job.

This Yorm was coneiderzd and handled like s document and

helped a lot to improve the standard of maintetnance.

Unlese this paper wes cigned by the farmer the dealer was
refused to get the next instalment paid by the credit instisws$.



So the workshops were forced to do 8 couplete nheck-up or

to send a Service-Car around for inspections without regard of
distances. The mechanicians and fitters were watched to do a
complete and accurate work in view . ine necesgsary confire
metion through the formers 8 gnature and finally the farmer
oT owner ot traclor himeelf wes suticfied.

Today in Irsn since 1066 the import an¢ distribution of
wheel-tractors are with & tew exeanprione coacentrated and
monopolised to only one meke with the mim to turn to natlional
Production step by stey.

This move involved further tasks for the service-Dept. as many
pPrivate workshops connected to other makes and allready
-specialiced tor, were withedrawn from the service-network,

So tﬁc Service-Dept. had to increase tue number of own
branches and to contrect local companies or workshop. This
®ole competence beared more recponsibility and miso a little
change of administration and activity. 3imnlified on one
side by contacts to only one manufa:turer sbroad, more
difficult on the other.sidg by administrating of the whole
workshop-network al}one, handling of ali varranty cizims
filing of all vehicles andg implements distrivuted and being
more dependent from the rules for industrialisation.

Fuaber of required Service-Bases and their Sizes

The Process of mechanisation covers self-evidentiy more

and more agricultural areas, where no workshoye are yet
available. So ig is agnin the central service-department
first which regieters this exparsion and plen “he adaptation

of the network of service stations and rerairshops in




appropriate raunges.

No Matter wnether private comvanies take the initiative to i
build bases or tine Jdevelopment boaxrd ie involved the :
consideraticng or planning remsin ratier ailike and

depeud ons reosrachical coaditions, distances, road-
coannections, mwhioo . i mnchines foreseen st the fiaal stage

of mechanization,  pn the calculation of rentavility by

eatimating of wuldiug sizes, the nunber of ataff and

gervice-cars tne @ipoek of spares and other materialas,

Based o the total numb:r of workshops and branch offices,

their ecuipments sad stalff the secrvice-manmgenent is able to

open tihe vudzet 1or 8 year or an entive plan-peridde a2 an
essentinl purt of the fianrncing prorr=w for nmechanisation.

Thie =2¢ far as the ser iCe usystem is in majority state=-
controlied like in IKAN now.

From private side ususi Lasiness exteansions aud the

competition oniy induce to tuild up mcere bmses after considera-

tion of all rvifks nnd it neede careful calculations in view

ofthe amortisation.

0/ Yajntsinance of liachines aud Impleme:ts

A Selection of certain machines and implements which are
m2i.ly in use in developing ~oun*ries chall be tnken am &
basie for reconmeandations to precrtical meinteinance works.

Although: operati - nd maintninance iuctructions are supplied

by the manufacturers with each unit it will be tried to

deseribe and exyplain nerve in a simple way and clear how to

hanile a tractor an engine a Disc harrow or o matter of what




1.)

an implement is concerned to achieve utmost duration of the

material,
Under the defiaition "Maintenance" - logical order ie to
follov and therefore the expiansiions ore coverings
Pre-delivery-Service, Fensing-in directione
Daily and weekly attendance bty the onarvator,
After Sales-Service npd rericdical Inspections by
mechanicians either ir the worksnop ui the field or at
the fam and finally mensurec of maintenance at tine end of
an operating period or & yesr respaitively.
Por the closer selection tue fallowing wrcnines and imvlements
have been chosen: Wheeliractere including hydraulic lifts,
stationery engines for irrigation punp- irive, mouldboard-
and cdisc-ploughs, diec-harrows, row=crop cuitivators,
tool carriera, grain drilis and plsnters fertilizer-
distributora, mowerg, combines and troiilera.
In addition eguipment tor 3-point linkage, power take off

drive and hydreulic-actusted units arvclocsified separately.

Pre-delivery-service

A good preparation of n mechine vefore the firat "putting
into operation" is allrezdy an imporiant part of maintenance.
Longlasting cvercaatransport, o%orage in harobours, influende
of dust and humidity as well az rough handling resulting in
rust and cxydizing of metaisurfaces, drying up of rubber parts
and bearings causing damages and dirt.

Before packing and shipping most faétorias £111 engines for
exemple with antl corrosion o0il or cover naked metal parts

with rust protecting paint or complete units with spray wax.

T b ey
B T -]
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Por reason of packink offstanding parts are removed or

bulky implements completely dismantied. Therefor preparation
in generally includes consideration of eall cirumstances as
ghove and means at Mirast: unpacking, checking, c¢leznlng,
Fitting of parus or aseem ling of sn imvlement and registering.
More detsils to maAake certain sacnines and impiemente

"reedy for usze' or pointed ounr helow,

For assembliing of dusmant:izd piocushs, harrews or multi-
purpoese implements mounting inotriecticns ave provided by

the nanutacturer cuch as Irawings, picitures and illuatrations.
Also pert liste are ni heip for. If bolte are missing for
replacement only equivalent bolts in silze and material muet

be used as it nhas roved frequently when s plough as an example
was put ianto operation,bolts, just taken from a2 local shop
without regard of quality vot soon worn or cut. Concerning
bolts and nute also the norms of Lhreads have to be obeerved
and not to mix on one implement metrical bvolts and such of
inch-sizes ns the different hexigonal spanners mazy aot be on

hand later-ou to retighten bolts and auvts,

!!‘;sgratinn

Por tractors, engines or selfiropelled machines it is
‘advisable to fill ia an iﬁdex card to record type, chaddis Ny,
or engine Ar. delivery data, destinetion, utandard- and
'optional equipment, type and serial-fr. of importnnt items
such a8 dynamo starter, oil pumps fuel pumps a.g.0., for
reason of npare parts suppivy, and cther =dvinistration.

One copy for the head office and another for the store.

In case of a demnand for spares from a2 rermote placs and the

T



order is not clear specified these records cnesgse to

waentify the :needed parts.

For correspond®nce witn ranufascturers too it 45 2 ne=d to
record at leant the serial aunber if cceci2l inform=tions

nre asked or a settlement of clains ie requested, to prevent
misunderstandings as certein altsrations or wmodifications

on 3erial products are resuiting also in changes of part
numbers,

RKegistration means further to recerd any occurrence coancerning
a vehicle oxr engine und to attarn letters, reporte and other
notee continually to the index ciard for cettirng & particular
file.

As an examgle in Pakiaten: tructors of a certain type were
equiped with either 8 German made or an Austrion made fuel
pump. Ap injection pump parts were o¢f rneed At lahore and
ordered only by name tho central atore in Karachl by ignorance
of the engines specification actualliy sent the wrong parts

and more than & week was lost until the correct spure parte

arrived.

a) Trectors
The trector as the most substantial orgun in the chain
;f machinery for mechanisation of agriculture nas to
he glven the moast attention re:mrding maintenance,
On preparstion to make a brend new tractor ready for
use and to avoid troubles at the heginnine it is advised
to take after removing c¢f packing materials, filtting of

dismantled parts and clesaning the subsequent steps:
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Batteries, dry charged, to be filled with the electrolyte
at & speci:ic gravitiy of 1,23 kg/1 for tropica. Only

20 mirutes later a nevw battery may be put into aarvice and
at the latest 12 hours after fitting a several-hour run
of the engine must ve undertaken to charge the battery
fully by: mezna of the dynamo.

Under no circumatances mhould & new battery be charged

by & repid-chnarger. After proper coanection of both wires
the terminele inclusive the tnread of clamp-screvs nust

be greased for wnich acid-free uresse shall hbe used oniy.
Threads of fixin: screws for the baitery itself closed to
battery-terminals shall be greased eqally to prevent
oxydizing.

]gg;nc-011 should not be checked oniy but changed if
anticorrosion-oil vwas filled at the factory. Wien changing
0il the oilfilter must be drained too in order tc¢ avoid
mixture of different oiis. Usualily engine manmfacturers
allow to run enzinges uncharged up o 1C service-hours
with these protection oiis btut a3 = fset sericus engine
troubles ocurred w#.en these limits exceeded. It is not
worthy o save costs for an immediate ollichange if for
inetance 2 farmer to whom a tractor is de.ivered gets th..
information to change 0il within 10 service-hours and the
driver later-on continues to0 operate or has no oil availadle
on time and zylinder liners crankshaft and bsarings set
worn prematurely.

Ajr-cleaners are of greatest importance partioularly in
dry areas. Oilbath-airfilters usually are empty ex facsery
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and pure angine-oil has to he tilled up to the level-mark.
Uz2ed oil must never bve tilled in ~ircleanerc.

On Dry-type steel-viool prefilters some oil ia to be Tut on.
to encresse filter ef{ficierncy whereas rlastic cupe as
dust-separator of cyclon-type-previlters ohall act be
filled witk oil in order to mske the seyparation of dust
visible. Althowrh the engine 18 brand nex it is A must te
tighten all hose~clamps and pipe-connectiona uLsmtween
filter and engine. Tne test tilter doea not protect pistons

and liners if behind it quantities of dust are sucted in. |

Cooling-system: Tor tractors with water-cooleé engine it

is indispensable to fill the radiator cn the spct before

starting theengine. For reason of indolencs instead of

cairying weter to the tractor it is often preferred to

start the engine and drive 4o the newt water-tnke-off to

fill the radietor there. Such careless randling can lend |
to overmting of engineparts vesulting in contly repairs. |
A cooling system iu to fill zlowly to enable the air to
escape completely. The radiator snall ot be filled til)

tne upper board. Expansion space sfier henting up of water

shouid he prererved. Water hoves are tou ve cuecked for
cracks and hose-clamps sightered, = Thiexmostats must not be

removed unless the ergzine manufacturer nae arreed with,

Fuel-aystem: On a;cicultural trmaciors today uniefly
Disasel-engines are usad. Arriving from {actory with empty
tank rests of fuel 1e18in in “i{lters, pives and pump,
In case of long transortways and storing thede reats of I

olé Viesel-fuel shnoul: be washed out and the fuel systenm

-
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rinsed by fresh fuel entirely. This means filiing up the
tank than loosen the bleeding screws on Iilters firet,

and to bleed the filters either by means of 8 hand supply-
puup or by own gravity of fuel, until pure fuel only is
flowing out. Subsequently “he pump itself is to he washed
out in the same way. Fuel filters provided with & drain
screw or a piug 8% the bottom should e drained to remove
condensed water and sediments.

Lubrication of pump and governor must be observed and

tank ocap checked to make sure that the breather hole is free.
It often happened that this air passage was closed by

paint or dirt and vacuum later disturbed fuel supply to the 3
PURDp .
Jngine test-run: Before starting & new engine should be 1
turned by hand a few turns to make sure that everything |

ies moving eessily. A new engine type not yet known should be
started under observation of operating inftruction. In any
oase after ignition e new engine must not be accelerated
immediately to high revolutions. Oilpressure-indicaiion is
to be watched insti-ntly at starting 2nd the Pottery-charging
lamp a8 soon 88 the engine 'ia ruining. W¥arming up the engine
at medium revolutions & general check-up for leakages of

oil or water, is self-evident.

A particular examination of the the?mostat on a water-

gooled enrine ie recomnended, as it ocurred indeed that
even a new thermostat valve gzot stick when the qﬁoling-
system wae empty nnd dry over a lonsz period resulting
later in overheating of engine. To exsmine function of

Thermostat simply w2xm up engine Lo a»out 75-80°C and



’
water-circulation- must be ceen in the radiator.
When cooling down below 70°C and watercirculation stogps

the thermostat-valve proves to be closed again.

Tires: Exact tire pressure in indispensable and as a
rule tractor rear tires are tn be infiutca at u,8-1 Atm
for field work respectively 1,5 Atm if mainly used on the
road. Front tires usually run st a pressure of 2,5 Atm.
1f tractor is operating with front 108der tire pressure
8nall be iacreased tc 3 Atm. The temperature in the
country is of great influence for tire pressure. Tractor
tires inflated normally in Europe arrive for instnuce at
Jeddah, Suudi Arabia where temperature in the hot eeason
raises up to 45°C  or more whereby tires get tight nearly
to burst. 30 it ie a must not only to inflate tires found
at low pressure but also to reduce and correct pressure
if tires are too tiunt.

It i an atvantage to mark the required pressure by
paint on a spot near to the wheel or the tire-¥alve
concerned in order to remembar further-cn the operator in

Oharge for maintenance,

Exemination of ihe complete vehicle

After the above inspections a short drive on the road

is necessary for examination of clutch, steering and
brakes provided full lubrication service wae carried out
previously too. It is tc pary attention particularly to
bearing-btushes for pedels and shafts actuating tre clutch
and bra kes, fﬁrthcrmoro to 2]l operating levers and last

not lmst all pine connecting tie-rods of the brakg-syatcn,
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differentisl lock, accelerator and clutch. Those points

are suffering frequentiy from sea water on the way or from
humidity during storage and getting tignt by rust.

Immediate treatmeant of these parts with "penetrntion 0il"

is the only solution to ke~p them free moving.

As an exenple, tractore shipped to Khorramshanr in the
pereian gulf and only two uontl later transported to Shiraez,
delayed for unexpected reasons, it i® quite obvious that
workshop people in charge of "pre-delivery-service" must
feel obliged and responsible there to look also after such
insignificant parte.

With examination finally of lights, power take off.
Beltpully and hydraulic 1ift the truktor is considered to be

ready for use.

b) §tetionary engines
As the preparation for use of 8 stationary Diesel-engine

driving a pump 2 feaerator or comprescor, isv identicel
with the weasures for a traotor-qngine; only special
precautions are pointod out here regarding inetallstion
and fitting.

The engine must be exactly horizontal, vell tight to the
fundsment and correctly aligned‘With the machine oon?ootod
to. Bnough ventilation for oooling system and sir-intake
must be givenif the engine or thovatationary unit¢
respectively is working inside a station-room. Thi; noans

a room sufficient in size and adequaté space between Ohclno

and walls. Walls provided with windows for additional

air-ventilation in the hot season.
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Attention ie to be prid also to the exhaust line.

Yo charp bents of the pipe immediately after its connection
to the engine to avoid heat-stow harming cylinder heads by
overneating. Exhaust temperature should be kept off the sir
filter too us the *ewperatur w f air sucted into the ensine
ie of infiuence to +ne engirie-ouvtput,  As 2 rule pro raiie
of airtempersture hy 3°c engine pcwer is reduced about 1 %.
The real output depend also on ftmospherieal conditions

and 1 % difference per 100 m Altitude has to be taken

into consideration. A 50 HP engine at 1000 m above sealevel
yives actually 45 HP only.

Uieufficient operating temperature of a Diesel-engine

i® as bad oc overheating. In case of a cooling system

based on fresh-water-stream or actuating by surface-cooling
of the water in a separate tank, factories instrucitons
regafdlng.water-quantity have to be odserved accordingly
otherwise an early weur and tear will occur.

Por exanple a pump-set was put in o well near Aleppo in
syria about 10 meters deep to bring up water for irrigation.
The engine without radiator was connected for cooling
direotly with the water of this well. Cold water uncontrollsd
by a valve was pumped continuously trouzh and after |

200 service-hours cyiinder liners piston rings and other
parts were completely worn out resulting in a costly
engine-overhaul.

Phe To run An engine-station at a remote place without
nuarding personnel it is a need to provide the engine with

2n automatic stop device whioh works electro magnetical and

;;
5;
1
1
l
1
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stops the engine instantly in an emergencp case when
operating temperature ie exceeding limit or oilpr'ulﬁn faile

Rloughs and harrows

mptntion for uss of a new mouldboard pluaugh or a diyo
Plough first of all needs to assemble the implement right
uobrdinc 'to drawings or under camparison with a sample.
All bdolts to be tightendd fast in order to cbtain solidity
required for these huvy-dufy implements. The shares or
discs should be brought in right position at once so thﬁ
only little corrections are necessary later on by the
operator. That means to put the pull rod or the linking
axls of the plough in a position that, when the impliment
1s attached to the tractor, the firet plough-share or diso
is cutting the soil by its entire working width besinde |
of the right tractor rear wheel runniig in the furrew.
fnother ‘important preparation work concernsthe surfacss of
mould boards or discs. They are usually covered with
Tustprotection paint thus giving a rough surface what
oauses etioking-on of soil particularly if humid.

Only polished tools are doing & proper work whereas
Stioky-ones use to jam and not to turn and cruable the
soil u fine as wanted. By means of thinner and eand-paper
ihould thersfore those parts be cleaned carefully as this

sticking-on of soil aleo requivee more traction power
resulting in tire slip and higher consumption figures.
~ Mouldboard-ploughs shiuld abeolutsly be supplisd with a

‘apare share for each body as mostly no possibility is found
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et remote farms or villagee for miavwening 2 3tump

cutting tools, Regarding specisfigstion of mouldboard
ploughs for regions where tae groun’ ig nsrd an rtony it in
oreferable o orver ntodies equiped with adjusinhie chis-lg.
fevernihle Disc plougiit snould be crecked lor easyv-going
o7 the révurﬁing mecha.aism and all :-1iding parte gressed
sufficiently.

for prevaratiion of new disec Larrows aswembling sceovding
to the cesian nnd tizhtening ¢f holts 2re the banie
precantioens, Than link 0. 2 tractor in order to urove

the Tunction of cingle-adjuetment for the disn ganas.

foh)
~

Drille, pianters

To zoatinae in tae sernence 6f firminz operations o

new arill or planter before overno:n: ine for work snould
be criecied nrrticularly for easy-novince of 11l rotating
Ang. ! ifine parts oi tne dv.ve nd tiie control cuviee
for zeeding or planting retes nui other adjusting
eanipment .

dlthough greaaeu crobaoly at the fotory,to ussure .ts
verformance the implerent is to' g‘-n.giﬁne points By
setuating simuitanecusly the vheel: and revers ia

eonnection vitu.

On a grain drill for examole the fwcting of seay

drive or chsine drive. for seed drop is eas; exarnined

by moving the implement a Tew meters onwnrd i its
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wheels actunting the mnchines mechauism. Than to
shift the different operating levers several timee

in order to free the sliding parta from psint and
sake them easy-going by lubrication.

fL s$ing of optionil equipment like irrivating shovels
or covering knives etc. and carrying out sdjustments
it's the best to do it rignt away and not to leave
tais job for tne overstor later ou.

igw-grop-cultivatora. tcol carriers

To maie suca implements ready for work the row spaces desire
in the aerea of destination cr the type of row-crop
tragtor to be used with should be known. Without
mentioning here tne variety of equipment the row unite
should be adapted a2nd fixed al tne worsksnop already in
its rigut positious on the implements mein trame or

tool bar respectively under observation of wheel track
She hitch-on points and the equ2l distances from one

wnit to tne next one. Unles: tractors nre in use with
ndjustable tra ck the row distances are given by dividing
ons of tne two s*andard wheel tracks of either 1,25 m

or 1,5 mv remulting in 42, 50, 62,5 or 75 om of apnoe
between rows.

It i8 3 kind of maintenance already to overhand theee
implements completed ae + f. e, unexperienced operasors
would fuce enough difficulties in doinz tuis Job by

themselves and there is still thefinel adjustment of
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Rhovels, disce, snields, fwWeeps or hoes t¢ he Jane for

following the rows at thne vracticni work wity Heauracy.,

Mowersy

Wrether mounted TOWETH,, rear or lateral o4 o tir2ctor

or tra.ling movers, tnere e wome Tertures to he ohaerveq,

Toe knife nssembly, thedFT0-mov: 1 drive sad the atinchment
to the tractor., vuce Soaln on precarition gt —-peotectios

Frint muut be woashed EnNsy from Woatebisder and CLUEETS,
by meins of tnirner or petrol. ™an vaife rections
« ’
guiding pieces nd nold-down clips olled substusdintly.

When examineting first on idling Areed

Tavrication »f
kuifesections should be coutinued for = while hLefore
acoeler:ting araduslly. Not to increige the uumbher of
cycles immediately up to tne maximun aneed but keen

the mover-irive runaing for o few minutes At 2 mediam
speed, ar a kind of a runuing=-i:i mensure. A% “top nosition

the cutter bar can e checked Ior 3l femperiture of all
poiats wuere the ¥nife-bur g saded =no 4n ease of

|
abnormal ne2ting the res ,ective unlddow.. o2lips or the ?
knife suide plate must be rendjusted,
A safety-relezse, if finy, snould ue tried once for itas
function to ensure against breaks of drive parts or knives
when the cutter bar gets jammed uader bad mowing conditions.
Usually maaufacturer's techiical dats show s certain torgue
in mkg to release the yafety clulech Lat in the ;ractize
this torce can hardly te mensured 11 now teat device ism
aveilatle. A% & rule it is sufiicient €9 Ailmply put a lath

“

of sof4tw.od Aapproximately 2 cm thick beiween inives nand
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wower fingers at full speed. At tnis ordinary test

by the resistance of the wcoden jiece the mower drive
must be interruptet by siipping of the snfety relaise,

A side - or rear-mounted mower .us cormected to the tractor
hydraulic Lift to briag i* down to working position

and to lift it up tor driving by me~ns of the -point

hitch or a remote cylainder. i 417 case is tne ad justment
of an mutomatic cut-out %o ve examired. wunen liftli.g

Up tne mower in action the PTO-drive .unt get disengaged
28 soon Aas the cutter bar reaches an iucl.nation limit

indicated in tnc operatipbg inatruction tooklet.

Particularly on mowers wrich are qiripped separately and
mountet only on tine spot this cut-out device nas to be
regulated nccordingly to prevent damege »F drive rod or
other parts linking the runife-bur in case the mower
drive continues running ot a stee; aug'e of the lifted

cutter bar.

;ombines

The pre-delivery-service of such a narvesting machine
without any diffeience o1 xind or type, seli-propelled,
power take off-or engine-driven includes some preparation
meéasures s.miiar to those already describved for tractors
and mowers.

To deal with a combine it needs more ex;«rience and
usually if 3 new model appears on the market the factory
delegntes a technician for trainiag of peorie and for

demonstrai.ons. So it is supposed that the banic knowledge

was obtained by the wechauicians in cnarge with completing




preparing and with a first trisl-run of a new combine,

If the engine on a selfpropelled or engine~driven
machine is then ready for start and »11 other im;ortant

components like Brakes, ¢ lutch, steering, tires and the

cutter bar inave heen inspected the completed unit should

e tested on a stationary run by engaging carefully and

8lowly the moving elements for cutting, headiag, elevating
threshing and Aeparating at a mediun speed.

Although & combine hLas been tested and checked before
leaving the factory this stationary run is worth while

and necessary too to eliminate eventual defects such as
abnormal vibrations, noises temperatures of bearings
caused by trensport damage, seawater or dust.

General greasing according to the lubrication chard

is a must before accelerating the engine up to normal
woerking speed. A power take off - driven combine must be

adapted to a tractor and a test run carried tanrough in the
same way,

h) Zrsilere

As today normal trailers for road traneport or wagons for
faru-needs are already produced or partially assembdbled

by local firms what caractcrizes one of the first step to a
§radual industrialization, there are only a few points to
talk about preparation for servioce.

The tires to be inflatet to the required pressure and the
same to be written with paint on a suiteble spot.

The brakes should be examined like on any other vehiole
whereby & heavy unit furnished with air brake system
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should be coupled with the tractor already seleoted for

to make a brake test.

At this occasion nalso the rear lights and dimmer lamps

on the trailer are to “e checked.

A dumper snould te connected for examination with its
preesure hose to tue tracior hydriuiic and acruated several
times to prove function of hydriuiic jack and to see
whether the quick-coupling of the hydraulic hore fits

accurately and sate without leaking of oil.

}-goint attachment

Tractor mounted implements are designed to suit to one of
the standard sizes for three-point hitch whereby in the
main category 1 and category II come into question. For

universal use many impiements have both hitch-on points

- for the lower iink:s ayailable either fixed at a distance

of 683 mm according to caterory I and 825 mm for cat.II.
with the respective pin-diameters, or adjustable for the
two measurements.

Some tractors on the cont.ary are fitted with lowbr’
hitch links convertible from cat. I to cat.II distance
or vice versa,

80 1t is very important when preparing an impiement for
mounting to bring the 3-point linkage on implemeat and
tractor to the correeponding sizes.

It happened many times that for instance ﬁ 30 HP traitor
with a wheel track of 1250 mm carried a oultivatéf wifh

the lower linking pins set at eat. II position of 825 mi.

i TAESLCE e LB m o me BTGl g VO g B s o i
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Thus resulting in too little space between draw tide-bars
and resr wheeie harming the tires. As snother example,

@ heavier tractor furnished With 3-voint hitch, category I
working with a plough smaller in size due tu high resifance
of 80il. The axle nead pins and the upper pin on the

" plough are of small cat, I diemeter and dc not suit to the

ral

holees of the bail Jointe on the three tractor links.
An excessive clear:uce in particular sn the uryer link
Point does not permit precise plourhing st constant depht
a8 quick response of the draft control ia dieturbped.
To compensate such clearance Spacer bushes nsually
sup;lied with tractor 1ccesnories =nall be put on.
Another essential part of pregaration vork ror }-point
attachment is the checking of edjusting devices.
By turning of the various cranks and * rnbuckles angd
lubricating threads and bearings it is to make sure
that the implement can be adjusted eacily for level
poeition, for working depht, working width and for
alignment with the traoctor.

J) Power take off drive
PTO-driven machines and implemente runging from light
8peaders, hay-making unite, ever rotavatorsa, pickup presses
upto heavy machines like crop choypore, coru pickers and
combines are mainly operated at a 540 RPM standard
revalution of the PTO-shaft. This PTO-speed can be
controlied by the tractor driver under observation of
the RPM-counter on the instrument bomrd and the driwe

can be interrupted if necessary by actuating the clutchpedasl.




On preparation of a PPO-driven machine it is recommended
first to do a few turne by nand before powering it by
the tractor in order to prove free-running of all

moveble partz. Turning by hand as far as light machinesa

Are concerned. For heavy inits it needs of course the

engine-powered FTO-drive but under slow ensneing of
¢lutch, ready to release again in case if anything is
wrong endiangerir; the machine.

After this primary examniration it can e broceeded with .
the test run under sroduai raisirg of speed up to the
54C KPM similar to the stationary prove pointed out
formerly for combines. There is more to say about PTO
&8 oertein working conditions for harvesting machines
require a "iite-PTO" or a totaily independenty P10,
Life~-PT0 means a two-stuge clutch on the tractor. On
driving with the PTO engaged the transmission 1lione
can be disengaged hy releasing the *irot stage only.
The trector stops while the machine continues working.
Only when the second stage of the clutch is released
the PTO-drive is «uterrupied too. The examination of
double clutch is part of tractor-checking for service.
For a fully independend PTO there are no special measures
to undertake. Just for explanation the PTO shaft is
directly connectet to the engine and contimously,
powered via a separate clutch which permits enamging and
releacing of the driven machine even under full load.
Por reasons of rafety rropeller shafts for driving of
agricultural machines are furnished with a protection

tube end protection shields on both ends.
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d In order to preserve accidents it ic indispeneable to
provide for a proper fixation o+ the propellershaft
protection on the tra ctor rear enc before handing over the

unit for operation.

k) Hydraulics

Hydraulic equipments alrendy mounted and instnlled at the

.factory need just a short examination by nctuating the
remote cylinders several times. At thn.s ocersicn pisrtoa
seals can he “réed from dust by use of air precaurvre.

Bach cylinder shall be actuated for an instant ntil ntop to
Put he whole system once ander maximum rressure, limited
by a release valve in iine controi unit.

Pipe fittingos, hoses ang cylinder seals are to he seen

for ti:ntneen.

If hydraulic equipment was shipred loose and has

to be mounted on the spot the following precautions are
necessary: To clean threads of pipe-fittings. If pipes
were not pluged they have to be washed through with petrol.

To struight or form pipes to enable commecting and
elamping without force.

To fit high-pressure hoses with sufficient clearance

$0 avoid toucning on sharp edges.

To fill pure hydraulic oil only by use of clean contaimers
and 2 clean fuanel.

To tighten the Pipe fittings one by one correctly and
with suitable spanners.

4hen finally te: ting at full oil pressure kcep people

away from lifted implement:c to exclude nn Accident in case
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of a hose-burst or another sudden oil leak-out.

To work on hydraulics is quite delicate »nd must be

done with utmost cleannes, Pumpe and control velves are

of hish precision end the smallest particles of dirt,
paint or sand entering the 511 civcuit,mry cause that a
valve gets stick or the very expensive purp gets damaged.
Che nydraulic power Lift as 2 part of the tractor do not
need specizl attention prior to sverhmuiing for work
except 1f internded to conpect remote routrolied hydraulics
of implements formerly used witu tractors of other makes.
There are different systems of nydrsulic oil circulation.
O0il supplied cither from the ~earbox by an incorparated
PUmp in the transu.ssion case or taken Trom n own nousing
containing the cydraulie oil and circulating same by Aan

engine-driven pump.

It 18 not advisable do use tractors witn thess different

nydraulic oils by turne with the s2me remote controlled

implement to avoid oil mixture.

In Lebanon at a village for example, a sinzle-axle ¢umper -
trailer was used by turns with different makes of tractors.
Onoce it wis noticed by two owners that the lifting power of
their tractor hydraulice wae decreasing gradually and it was
found out that a third tractor in tnis community operated
the dumper by the other kind of nydraulic oil supplied from
the transmission case and probably not sufficiently filtered. A
The oil pumps of the two tractors had to be replaced at

about 600 service nours bhecauce of extrem wear due to

mixture of oils.
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2.) Running - in Dlirections

With overhanding of aew machines the operating personnel

takes the reapousi‘bility in 'f'ollowing certain instructions

given by the manufacturers in the interest of a long and

troublefree functior.
Running-in concernes in the first place enzines a3 the

heart of tractors, stationary groups or Aelfpropelled machinen.

A;‘bught faBt moving engine parts 1like pistons, rings,

éloovos, bearings and valve-guides are machiined with top
precision nand well lubricated on operation they need a certain
time to obtain the final polish ang adaptation. ‘'ris
smoothing of surfaces to reduce friction ang to obtain the
maginun performance of the tngine muet take place at a
diminiehed npeed of those sliding parte and at reduced charge.
Therefore no full throttls during the first 30 service hours
and no full load up to 10C nours.

Firat oil change at 30 hours 2nd the cecond oil-change
inclusive filter replacement at 100 service hours.

To talk about *directions fer running-in it means not only
having them printed in the operating manual but it is the
task of the person in charge for delivering of a new machine
to civo full explanation to the operator personnally.

It happened very often that these explanations were given

to a person who fetched a new tractor and the next day at
theffarm & native driver was ordered to start working and

knew ndthing about.

1f complaints arise that for iustance among two er three
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tractors of same type, cne of them is pulling less under
egqual conditione, than is reason to believe this engine
wan overloaded trom the vesinning.

Ae 8 concinsion tn theae terme of maintensnce "Runuing-in®
directions shoul?d ' nsce .l.ible to remind the operator.
A touch of vaint on the RPM-meter o mark the limit of
engine revclutions.

A labdel cticked-nn near the instruments watcned by thc‘
operator or m churd well fixed in front of the driver with
short instructions printed in laneuage of the country.
Beside of usual runaing~-in measwuies such ns reduction of
load end speeds., early oil and filter chinge, a0 quick
mgceleration of cold engine some Diesel-engines are
provided with a sealed stop on thne ir jection pump.

Thiu stop senle. with lead controls a reduced fuel injection
and has to be removed at the end of the running=-in time.
The removal of “nis #enl ehould ve meutioned i the
informution print but lett for the machanician carrying
out the irst inspection. ! 'ivers muat aot touch fuel pumps,
Running-in of tractors and other mobile units is extended
farther tc an early cil change on genrboxes, transmission -
casee and hydrav’ics st about 150 service hours, conform
to fnetorica iustruciions.

Daily and weekly aticndance Ly the operator,

It 48 not onliy 2 question of training and education to make

& tractor driver or &n ocperasor Looking after his machine

¥

regulerly and with uecessary atiention. He must be siven st

first the facilities and the time for. Particularly on




overhanding a new typre of tractor the driver must he Enown
how to operate for starting and driving, how to attach
implements to the 3-point hiteh and to the PTO,

A short demonatration on the {ield is the pest way to

show plough adjustmens,

An assumption for regular ottendance is the knowledge

about the machine %o ha maintaired so it is to show ang

to demonstrate airfilter cleeniang, oil check on engine

and fuel pump inclusive governor, oil change, filter change,
lubrication, radiator check, V-belt tightening battery and
tire service.

A further important rart of these explanations concern
filling of fuel carefully, cleaning of fuel filters,
bleeding of filters and pump and last not least the use of
those tools and accessories supplied with the mechine to g0
around with, once a week and tighten all volts ang nute,

in generally drivers are more acquainted with a tractor
than with implements ang farming machines. Therefore more
time should be gpent a3 usual to show really all lubrication
points on a combine or a 8t -aw press and to demonatrate how
to adjust arive telts or roller chains for right tension.
Not to forget to indicate haw interior sections shall be
cleaned. |

If the driver or operator has unterstood how to do and

what to do and he is willing to carry on with his obligations
the daily and weekly attendence still depend on the facilities
he ias given and the time left for.

To improve &radually standard of maintenance i¢ is not enough
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only to frain operating personnel ovut also to influence
owners oxr holders of machines to take care for a proper
place at the farm, for lubricants, filter replacement,
cardridges, and cleaniug materials,

It a farmer is ruuing a mechine by himself he is convinced
Booner that certain amounte of mouey rave to be spent for
maintenaace aad that 29L1f 5r ~ours every day must be spared
for looking arourd tie tractor and impler=nts op machines
and he will provide for sutficient time cnce a week for
washing, greasing, a.rtilter cleanineg and to tighten bolts
and nuts.

Regarding daily and weekly services to be carried out by
driver or operator some essential details are now pointed
out according to experience with engines of tractors and

combines.

Engine-oil to uLe checked with the tractor in level and

prior to starting. Filling up just to the max.mark on dipstick

and not higher. 0il consumption if complained was often
caused by exceeding of engine oil level.

Aircleaners, pure engine oil to te filled only in oilbath
filters and no used 0il, kert after engine oil change.

At least once a week filter ianserts to be taken out and
airclenner entirely washed out inclusive central suction

tube. Washing airfilters with Diesel fuel only. No petrol

fbr Kerosin ae engines were damaged seriously when speeding

up to highest revolutions by sucting in of petrol
uncontrollable.

Combines working in olouga of dust need additional

sircleaning. A dense cloth fixead around the pre-cleaner
helps filtering.

e
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Radjators when dreining water every dsy for resson of

frost not to renew it by fresh water each time

but to keep
content and use

it agmin to diminisn scale. There are

regions where water freezes in winter time. In Azerbeid jan

for example occured difficulties on repairs of tractor engines,

Cylinder liners were almost grown together with the engine

houeing by scale after daily chenge of water and only by
destruction ifwae possible

replacement.

to remove the liners for

Outer cleaning of radiator is of equal importance as washing

inside, Blowing through from both side by use of air pPressure

to remove dust, straw angd leaves,

On combines and tractors during harvest eeason

engine
teaperaturee can be normalized by this way.

Ruelfilters, over-zealous drivers are washing tarough filser

elements every week. This is dangerous because they get

pPervious. Particles of dirt are paseing easier to the pump.

it 18 recummended to drein once a day
condense! water and sedimen

For T1ilter service

8 if a drain plug ie available
and to watoh transparent Pre-filter cup on the supply~

pump. Main filters ¢o oren only if prefilter shows much

dirt and water. Roplaomint

Coataots oausing short cirouit endangering voltage regulasor

and dynamec. Wiring therefore to
and consacts tightened.

be inspected once a week

attesy cells to be refilled with diss11led water until

cell-platee are covered. At this occasion the terninals can

e e ——— - g A — T
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be checked for oxydation and acid-free grease put on.

To free battery terminals from oxydation hot water is beet
to take for.

8o far as vehicle engines are to be maintained by operating
personnel, stationary units are handled similarly.

For imp ements in generally is to aay tightening of bolts,
lubrication of movabvle elements and sharpening of stump
cutting tools are dutiss oI the operator during the season
for & certain wuplenent.

Tn particular pl-ough snares to be sharpened or replaced

by sharp ones. Mover knife bindes to be ground if grinding
pachine is on Lend, otherwise a new or reconditioned knife-set
%0 be fixed.

One problem remain. It's the change of personnel. If a dariver
quits or an operator is fired, very seldom he will trensmit
his experiences to a follower and these important daily and
weakly works will be neglected unless the farmer or
agministrator is able to make the new man used to the Jjob
within a short time.

Tn developing countries operating rersonnel for agricultural
machines changes more frequcatly unc quick 28 people are not
a0 establiched and seitled. Therefore periodical inspections
in extension of "After-cales-Service" will also serve for

repeating explanation to operators and drivers.

After-Sales Service
Parallel to maintaining of machines by the operators she

workshops representing those machines are obliged by She

manufacturers to carry out one or two inspections during

she running-in period.
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This is by a great deal theory and only realizable on
machines operating near the town or the worksbhop in question.
As "After-Snles Service" should be left exclusively to the
authorized worksnops and & tractor 80 miies or more away
will hardly be driven to tcvn tor cliecking, s0 A service-
ecar has to be sent out for.

But consideriig trave iing expenses a service-car is
practicaelly not sent to a cistant pluce for irnpeotion of

@ single machine only.

"After_Sale Sexrvice" on such units ia there fore mainly
scneduled for & round-trip in that area, what means no
quaxranty can be :iven for well-timed inspections at,

for example, 30 and 100 - 150 service nours. For these
reasons sucn A high value is set on "Fre-Deiivery Service"
ag described under paragraph 1./ in order to sssist for
trouble-free running until the first inspection,even if
delayed. |

The manufacturers insist o execution of ccrtain works 1ike
tighten of cyliuderhead bolts, ad justing of valves, check of
injection nozzles, firat fiiter service and oil change
tighten of V-belts, adjustment of brakes and oclusohes |
after a prime wear and tear.

The worke are listed in & service-booklet or in a similar
papir overhanded with the machine and this paper can be
an important coantribution to the improvement of service.
One or two inspections according to agreemeant, should be
free of charge for the customer. But a dealer is not

always ready to spend money for these sarvices.
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By way of a clever sales policy the expenses for after-sales
inspectione are already covered by the sales pricclfor a
machine. The dealer receives credit-note for a fix amount ew/y
if the iaspection work wae carried out and ooufirmed'by the
customer with signature on & copy of the beforementioned
paper,

This system animates a lot ior real after-sales service,.

If it ies paid for,a dealer will not so much hLesitate, he

The costs will be credited to aim by the Central Sales Office %
after receipt of that signed copy and the customer is
satisfied too.

After-sales service finally means more than adjusting of
valves or brakes on a tractor and to replace a ballbearing
on & pick up press., It is an opportunity to repeat all
operating instructions under practical working conditions
and to talk with the operater and owner when they zot some
experiences meanvhile.

It allowes furthermore to get impressions about apecific
operating conditions in an irea to decide definitely
specifigations of implemente or tractors in regard of
further seles. By factory's advise {i.e. 2 three-bottom
plough was sold with a 50 HP tractor but by reason of hard
®04l the third tottom had to be removed on the spot. No use
to continue selling of same unite in that region.

Defects on machines or implements can be registerd 4o repers

them to the manufacturers or to undertake preventive

Beasures right awa,; .
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To visit famms on after-sales service welil eqguipped

- 4-wheel drive cars uhould be chosrn for to reach the
tractor or the vombire whut js TOBVIY 2 cronu-country
drive and to :.eet finally with ail recuirements 1t eedn
qualified and rel.aule mnen, witn tome Kiowiedee ahout
agriculture.

A servica mnn bevide of hir oreurmting must re cipah)e
Al30 to op~rate and adjust farmine machires. Vot oily

to do repairs bat tg find the cuvrer for detects ang Zive
clear repnrts in ~ase of fanlty materinie or ¥orkmanshiyp.

He must know now to deal wite farmers and drivers,

If defects on machines result from incorrect hendling i¢

18 his duty to prove it ang to indic2te the risht use, not
by blaming only out in a war of ansist-nca,

X¥anufacturers roie in After-Seles Gervice is to jelegnte
Bérvice reprerentatives pPeriodicaliy or when new models

are to be introduced. Althougsh this Activity is chiefly
based on the interest nf business incrense thore techniciane
do not remain only in the office or workshop out join service
men also for rouud trips. un these otcarjong the best

chance 18 given for a sexrvice man to obtain more experience
for his job and it is tinally s task of the local

sorvice - management to make use of a service-enzineer's

presence for the benefit of the whole deveiopment program.

5.) Periodical insapections by mechaniciaus.

in continuation of the After-Sales Service works a tmctor
or any other powered unit need to be checked from time

to time and mmnintained ace®rdingly to extend theiy life-
duratien.
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But the problem starts ac soon as free-service is over.
The farmer does rot like 1o call for service if he has

to pay and a dealer will refuse to ;ive order if the work
ie not being pm.ig.

There «ire two ways to coive the problem Aarising mainly
with machinaes wnich are working fa:r away. First,as a
compromis to look ntter tpose uaits occnsionnlly on a
service-irip schediled Jor ovlimtory "After-tSoles Service"
on mucnines recentiy ©old in that area. This is of course
not a periodical inspectior. but it serves tor meintenance
aayhow. ‘e customer will aprecinte it nnd certainly a9ree
with payment for lebor cosir. Travelling expenses on the
other side can be compensated partislly »y selling of
normal-wear gpareparte like filter elements, V-belts, bulbs,
gnskets or plough sinaren and cultivAtor lines taken along
witl. the service car,

The secound saiution is u long-term obiigatory service like
in JRAN boced on a creuit system supporting sales of
asricultural machinery as described under paragraph A/
Twice a year 2 dealer was (' liged {u srant wnintenance
service for tractors ac well ne tor the implements, over a
period of three years. And he was forced to do it in order
to get the instalments p2id in due time. Tnic system was
hard for deaiers and their workshOpé vecause of costly
Journeys combined with considerable wear-out of service
oars but it proved avpropriate to the requiremente and the
expenses were covered by a great deal as spareparts could

be so0ld and some repairs were carried out on charge too.
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Machines near at hand for un official workehop are engier

to control and one of the advantages for thoze unite is the
stock of geauine spare p8rts at  ihe geaers place.

It becomer more difficult with tus sthners out ot requiar
control as people there must rel: on improviscd majiztenance
and repairwork. on e pexw of Locael PUTHANCES munt Ly praimitive
equipped and where oriasinal spere rarss are hardly on hand.

The assiustunce glvern by these l-cal werknuops 12 not always

satisfactory tut & fammer has Lo contact them if re ie in neeqd,

1In the way to improve condiiions for maintenance it is
theretore not right %o ulame such & worlshop if f.e, & hyéran-

lic valve wns wrong fitted and orerating worse thean before,

1t bvetter should nhe tried to get the-e worksnoap peopie
femiliar to fhe working methods on the machines in question
and ready to cuopernte,

In fact it haa proved successiul when on a cervice-trip,
ceside or the officia] workenops a visit wac paid also to
others and leaving some informrations there.

These pecyle were sreveful a d the mallity of work

improved and & furtner inerease was noticed when a
commission on anare perts had been arranged for them.

To turn now actualiy to the so-calied periodical inspections
it is intended to concentrate on tractors ns the most
important machines ang to point out only essentjal operationa
by eshort words as none works are just a repetition of

bre~delivery and after-sales services. implements are in any

case verified when aever g 8ervice man comes to see a8 tractor

at the fam.
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TRACTORS

Take note of chassis Nr., and reading of hour meter.
Drive on the road for a test to find out condition and
function of all sections or equipments.

For engine oii cuange Jdrnin oiltiiter too. I° injection

pump 18 counected to engine-n2il circulation it must

be drained as well. Oilcnenge interval is normally

150-200 service aours, ior !ilter replacement 400 hours.
In cuse otf an easy-change cardridege same snould be tighten
by hand only. Metmllic filter inserts to ve warhed in
petrol at every oil change.

For fuelfilter-cleaning or replacement, attention, not to

mistake poeitidon of rough-and fine filter insert. Only
diesel fuel and no petrol for washing filter elements
Hydraulicoil, Main filter to be wasned in petrol at any
inspection. Oilchznge once during running-in time at
approx. 150 nours and than every 1200 iuours. No engine
atart if nydraulic oil is drained to prevent pump damage
when dry-running. Attenticn when filiing oil. Utmost
cleanness indiuspensable.

Jower steering, when chan-ing hydr~ulic oil frontwheels
must he lifted to enable moving of steering for reason
of A4l draining without resistance. Also for filling the
hydraulic system entirely it neede turning of steering

wheel to both airections. =

Jearojl-change, at operating temperature only.Firss
ollchange at 150 servichours and subsequently every

1200 hours as a rule.




_Cxlinderhoada. to retighten nt least once at the firut

inspection of a NeW engine and in case the cylirniderhend
faskets have heen fenewed. Tishten aceurs tely by use of

& torque wrench ang with engirne rt Yorsing temperature.
Valve clearance, to adjust with €ngine cooled down ng

by use of the right fijier Tige for inlet valve ang
exhaust volve, Turn crauksiart by nhan 03y and adjust

both valves at thne moment when piston is on comprennion
dead center. Never adjust valves with e engine running,
it is incorrect and filjer Mmuge will he damaged,

Injection nozzles, at least to he examined ior correct
pressure and cleaneatomizing at any iuspection of a tractor
engine. If no nozzle-tester on hand to see pressure,

nozgle holder must be removed from cylinderheads and

fixed to the injection Pipes outside the engine, By
actuating starter, function of nozzles is vieible. To work
on nozzles for adjustment of pressure, dismantling for
cleaning or replacement, a clean Yorking place exact
fitting spenners and a bowl of nure diecel fuel is a must,
Cluteh, to be checked for clearance between reiense bearing
@nd clutch levers. A play on the pedal proves that clearance
and the clutch operating rods snd levire must be adjusted
on their threads or bolts to obtain it. A return spring
Bu¥t put back the pedal completely to its upper poritien.
On pushing the pedal it must touch on a stop when the
clutch is released. Attention ror adjustment of a double
Oluteh. Pirat range to saift gears nng at stop-point for
pedal at the ead of the tsecond range PTO-shaft must be free.

If not 80, iowef atop'poaition for pedal must not be




o R e R

- 42 =

chenged but adjuatment of the clutch #self is to correct.

Gearhox, Rear axle, to be checked on the test drive

for eany gear shift, for noises and for function of
differientisl lonk. Examination of any cear drive only

at working temperature. Prove easv enga~ement and
disengegement of differential-iock with one rear wheel
liftet and with driver present in order to make function
and risks of breakdowns understood. Further transmission
sections to be checked are such as front wieel drive,
reduction gears, on the road/and PTO-drives on a stationary
r™un with the muchine connected.

Brakes, for adjusting of wheelbrakes wheels should be
lifted from ground and braxe¢ drums turned for symmetrical
adjustment of brake shoes. Lqual position of dual pedals
to be observed, as eteering ascistunce mainly used to the
right on,fieldworkf}esult:in earlier wear of right side
brake linings and more play on that pedal.

Release of brakes can also be nroved easier with wheels
1liftet. To get brake drum; free instantly after return of
pedal is a question of lubrication of all pins and

bushes on the links from pedals to brake shoes.

Handbrake is to be mminteined in the same way as pins and
bushes get tight by rust caused by mud, water or fertiliser
chemicals.

A tin of pesnotration oil is one of the most important
bolongings to get mechunical brakes working.

Hydreulic brakes need to check brake fluid in master

eylinder and tighten of pipe fittings. For reason of

safety a brake test with full pressure on pedals is
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obligatory to see tightiess of brake lines and brake
hoses i particular . If bleediig seems necessary hecause
of extensive pedal piay the brake shoes have to be

adjusted first %o normaiize wheelbrake clearsnce firag,

Airbrake installation on Yructors only actuate trailer
brakes while trac.or wheil simkes rerain mecnanjiecal -
operated. Fer farming curcoses rarsly in use but to be
found cn heevy tractors ror GoCpEritive 10ad transports

of f.e. sugar beets, vat or tanks ete, Thege unite need
check for lubrication of air comprensor, ndjasting of
chargemregulating valve to 5,3 Atn. normal operating
preasure, draining of condensed witer trom ~irtsank and
adjusting of trailer brake valve actuated by the brake
pednls.

Steorigg, if atnommarl play of st ering wheeli, mostly ball
pins in steering linkeee are worn or sometimes & ball pin
loose. Wheelbearings aiyn io be cinecked und adjusted if
clearance. King pin bushes =and verrings get worn by lack of
lubrication. In case oz wieguel wear on front tires
verification of voe-in is necesrarv. Acrurate meaguring
needs an ever floor and froatwheels put in straight-on
position. The distance beiweep ihe two rime to be
measured on A levcl wiih whael centre and the measufina
pbints marked. Than tracior rolled to Lalf'a turn of front

wheels to have the same points at the ovnouite side again

to get correct result of measuring and the tos-in oan be
adjusted on the track rod,
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Hydraulies, to verify for function and density by

actuating all single- or double acting control valves and

cylinders. If lifting power is cdecrensed, betore touchinw

pump or valvee oil level and conaition of filter are

egnin to ve ceen first. Jevur try to eucrerve pressure

by putting washers vening a vaive ¢ pring wiless nctual

precsure can te cnecked by means of a nydraulic tester or

8t leact a similar manometer. Uncoatrolled raise of oil

pressure nmiclend to overioading of pump and might cause

accidents by barst of a pipe or hose,

i Remainine items like radiator, aircleaners, V-neitis,
! battery, electric equipment, tiree -=nd hody parts Leve
!

been repeatedly mentioned rerein and their inspection is

A routine work but should be carried trouvh with the eame

aceuracy.

The wnole service inocluding precise adjustment of valvee

or bearings is in vain if for l.utauce a fTuel tilter

remeined uutoucned becaure he c¢iriver thid clezned it a8

week ago. I, reality he lost a sma’l spring holding

formerly the tilter inser® tipht to # cesis. «irty fuel

afterwards passed turoash and two mon*ue later the plunger

elements in the injection pump vere worn out.

These part of mainteaance on nechanycniang responsibility

is theretore nemin u step tLowards improvemesnt of treining.

conditions for drivers end operators,

The inspection works must aot be left for the nservice-

man aldone, the driver nae to assist under his sunervision,

Ou the other side the driver will iansist on having

checked hic implements for the tractor tno. 30 the servicemer




ie kept busy enough and wilj face a lot of difficulties.

;-glongnta

rather limited to verifications, replacement of rarts,
lubriecation ang adJusting. Uylern A Workenop 1s aveilable
with welding equipment, biacksmith, press, erinding anqg
drilling machines, ne will pe unavle to styp; ghten n bent
drawbar, to sharper; plough shares, to wring cultivater
Bhovels or to reinforce a frame of a mMultipurpose
implement. He can moat probably do only improvisations

OF he takes those parta to he Welded opr straightened with
hie car to the next townworksnOp.

Bounted pPloughs, gave M3y problems caused by wrong
adjusting. The Plougi nas to resisat entire Pulling power
of tractor angd if not straight aligned with the tractor
fnd not in leve] with ground even strong built body frames
or supports were found twisteg or bent by force, Three
point links, in Particuiar sige bars were mostly looking
worse.

Natrdemanoe . in thie Tegard means firnt to py¢ straight all
Parts of 3-point hitoh ang demonatrate edjusting of Plough.

She whole implement must be obtained by tighten of al1
bolte sufficiently ang sharpen of shares ang chieels
will help for better entering of Plough at working depht
deeired. |

Generally these inspection works on other mounted or

treailed implements angd machinee, either PT0-driven or
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inpulsed by proper wheels have to be ocarried out
analogioal to the corresponding items described

up to here.

Por heavy equipment and for big farming machines
Wangufacturers operating and maintainance instruotions
Were always taken along with a service-car and also in
the workshops these heavier or more complioated works

Were carried-on with the help of service manuals.

6.) AfNer - jemson Overhayl

Agricultural machinee only temporary in use are scmetimes

- Toal viotims of negligence and this marks a fie1d4 for e

ocampaign to improve standard of sexrvioe, not tochuuuy but
simply by explanations.

Harveating machines performing produotive work during

S Season, sometimes day and night and at full losd, are
A88igned for restoration in the fcllowing years.

In order %o obtain these PeTIormances. it needs to ooavines

8 farmer of the advantage to &rrange for overhaul of his
Bachine on time. That emeans nftor Season when harvess

inoome gets effective and when is no hurry. Not in a coatrary
WAy @0 shown with the following bad oxaaple.

m, three or four units in s workshop hrd'o cormmer

8% Khermanshah, sgain IRAN. Covered with dust, flat tires,
01l leakings on engine, cutter bar bent with some fingere
nissing, fitters busy with dismantling, cleaning and
Teopairing and the owers shouting with desler because of
delayed epare parts arrivals. 7o 811 this oonfusion foreocass
of rain and fight abdout paymeat for these quiok overhaulworks
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it finally led to neavy losnes on corn due to late completion
of the combines when weather haogd already chargeq.

As g conclusion regarding combines there ig only one advice
for an owner to give in his own intereet.

Call for estimata of overhaul coct: inmediatly wherp harvest
is over,

Keep money from narvess income ready and aet it apart ag
long as it ie 81ill avajilab,e.

Order complete overhaul at once.

Provide for & proper place at the famm covered ang protectad
against sun ang windg,

Put combine there on jacke with tires 1ifted from ground

to protect the rubber tires.

Disconnect battery and cover 8ll vnpainted metn]] surfaces
with grease.

Complete overhaul includes of Couree eagine, chagsis wheel
drive, mower drive, cutter bar, knive: ang All movable
sections from header to &rain spout, Repainting and full
lubrication service as wel],

Once in a month to start engine for 2 trial-run and to

keep battory alife by charging reguierly and the farmer
need not to fear inconveniences at the veginning of the
next season,

Another example now @8 a contrust seen in Ethiopia,
z:!g!ggg With speciml trajlers and loaders for transportation
of sugar-cane. A fleet of about 8ixty units, with another

10 units in spare, during campaign permanently rolling to

bring cane from large plantations in the surroundings to the
nu‘nr—fhctory.




- 48 -

After sugar-cempaign only a part of this fleed needed

for different purposes and the other venicles with its
equipments passing one by one the central workshop for
overhaul and put ready far use again in A hansar.

By proceeding with this systematic maintenance since

years break-downs were cut Lo & cinimun during season,
workshop wae kept nhusy the whole year and tra-ctors with
about 100L0C Service hours or more were still in good
conditicn,

To mention further iupiemente or machines also temnporary
in use 23 f.e., drills, planters or pure cultivating units
like distributors of fertilizer and sprayers for anti-veruin
chemicule the "After-Season Lervice" for such machinery

is aimed in the firast place to fight rust and corrosion and
farmere have to be adviced for cieaning and conservation

meazures acecordingly.

D/ Repairs of Machines and Implements

Repa‘re in general are aimed %o achieve the same performance,
stability or cepscity of & mochine agiin like it wae obtained
vefore, when new nnd operating up te the date of repair,

“uis unfortunately is much tneory and in reality it was found
nverywhere, particularly in developing countries, that repairs
v2re carried out not objective,incomplete or careless as stated
with & few exemplas.

Al engine, heating up after a genersl overhaul because of

iucorrect pump-timing.
A tractor just leaving a Tepairshop and waterpump leaking again

a9 only ballbearings and fiber-seal were replaced ang the impelle:

chee o pocoit i
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Tremained with worn-out fage.
Another tractor engine failed at 300 service hours af¢or
replacement of Pistons ang sleeves ang nag tc bhe repamireq once
more for reason or bad conection ot the suction Pipe betweean
filter angd ¢ylindernead,
Many otner examples could pe stated as ot only the Mthoriged
workshops for a certain make ara 10ing repairg but by a great
deal also tiose amall loecal repairshops which are believed ¢o
work cheaper.
They Usually charge less for & repairwork R8 A hig napd fully
equipped workshop but at the end it hecomes more 2xpensive in
consideration of fucceasive breakdowns or failures of the
machine caused by lack of acquaintange by lack of special
tools ana originel parts, These ordinary repairchops are surely
not less important for the country's economy and the intended
industrialization than any other workman shop.
It is therefore not to blame byt only to charnoterize some
weak peints actually seen in thie respect in the Middle East
OF in Africa in order to show once mors where improvements are
urgently needed.
A gearbtox of a tractor in repair, outside, uncovered, sand
gotting into ballbearings ang between gears,blown by the wind,

The frontpart of tractor removed apna supported by bricke,
dangerous ang NeATrly to fell over.
A workshoproom, no work-bench, en engine to be assembled on

the floor, not of concrete but mud or loam, black of oils,

engine parts roung about and a man fitting piston rings without
cleaning his hands.
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Or a amall boy 9 years old sitting at the entrance on the

floor, grinding valves in cylinder heads but in A wrong

way, the smaller exh:uet valve iz the larger inlet valve seat

and contrary.

Another boy with his fellow-friend, toth of school age poor
dressed, trousers and shirte hlack of 0il, struggeling with a
metric-size boli on & prough to get 1t fixed with an inch. - size
nut.

Ballbearings fitted direztly with hammer, injection nozzles
cleaned wi:nh screw driver or a ring-nut on a pinion unscrewed and
tightend with hammer and chisel.

It must be stated that of course also official workshops do

not perform always satisfactory repairs. But they are at least
under certain control as they are oniiged and responsible by

contract, having repair manuale on hand and spare carts in stoock.

It is a further advantage as these people are specialized on
certain models and are in touch with service-engineers coming
occasionally from factories for a visit. They gain on talkxs about
repair-proviems and are better kept up to date regnurding
modifications or opt.onal equaipments,

30 to improve quality of repairworks carried trough by those
official workehops is more or less a task of the manufacturers
and their representatives. They have to voost their efforts in
the interest of business and in view of the competition what iill
als0 be for the tenefit of the "Service-plan",

The many other repairsiops, independent and not responsihle

for the name of 2 tractor or a corn-picher ¢€c. are working in

the first place with the aim to make profit.
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Thie is quite normal nnd a little Progress has been registerd in
the past years in respect of working qualitiy by way of
inereaeing eéXxperience and by the influence o* aervice-activity
pushed forward by dealers and their ofrieial wWorkshops,

But to raisn Up #working quality of thene rerair shops to an
equivaleat standard, to animate for investment to improve .
working facilities 2nd to end witn enrloyuent of ciildren needs .
nore' than activity of private rirms, it neecy a pProject on
governemental leve: to aeceieréte this particular section ’of

the existing education pYos. mm,

E/ Need ang Bupbly of Spare Parts

It has provegd best to Supply alreandy with s pew nochine a

get of normal-wenr parts wnich will be neededq in any ease,

Sueh a8, filters, V-belts, finkets, bulbs, fures or Plourh shares,
and safof,y-pina etc, It quiote'. the farmer ang é.saures for the
first need ns f.e.. on after-sales-inapectiorus a valve-gover
fAasket when checking valve clearance might ‘be cestroyed or a

rabbdber ring. &etiing out of une by filter removal for cleaning,

From P8ychologiral point of view thie assortment of parts
ahould be already 1nclqded in the snles-price tor amunit as
&coeosories and not charged extra to tue purchaser. He might
refuse to buy materianls “part but he will sccept this
"first-aid kit" ang consider it like a gif4.

Por further need spare-parts business becomes more problematic
&8 there are today three competing runs on the narket even in

developing count ries,

The nomal traffic of parts ee from wnutfacturep of a vehiecle
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or machine via sole - distribtutor, dealers subdealers up te

the consumer, inciusive parts produced by sub-suppliers.

All prices according to general price list of vehicle

= Or machine - manufacturer.

On second place parts direct-imported from sub-supnliers

or producers of imitations, by whole sale dealers and bdrought

on the market with lower pricen. Itemr like :eals, bearings,

elettric &ccessories, rubber or plastie parts, up to discs for

Ploughs or harrows and up to engine parts such as pietons,

liners, valves and gaskets.

There are furtiermore local made spare parts and accessories,

Yot in minority but on the move to an increase of quantity and
respunsible

quality, supported by the authorities/for induatrial developmens.

These parts rounad up the whole stock offered to the consumers

and are normally beating prices for imported parts of equal design,

Yor the mechanization of farms itself the prevenance of spare-
parts is of second sivnificance. Main point is a continual
Supply at reasonable prices and with equivalent qualitiy to
keep machines and implements working. To overcome difficulties
regarding the three directione of parte supply is a pProblea
for dealers to solve in a way of normal competition.

There are tractor owners who expect from the dealer having in

stock every single part that belongs to the vehicle and who
Would never accept to buy a stop switoh. or & head light glass frem

the bdaszaar.
The next one wants to return a set of connecting rod bearings

and is shouting as he has found that identical bearings were

20 £ cheaper on sale at the shop of an agent for bearings
in town.
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#%h local mmde parte there arg al€0 opinions Pro and contra,

The one buys because he is proud of n2tional products or

prefers them for Téason of price and otner onews gdo not trust

in the quality ang think only materinlg from ahron.i Are 3uitable,

Po meet with the problem of £’ e—-tentings acac Tvories - apg gpare

sarts -dealers, general agentas n; g importera o iractérs ang

dther farming muchines Lave turned to orger Crrtala sparep direotly

from S8ub-suppliers altough they are Loung by Roency-agreement

to take them fron the centraj stores of manatacturnrs,

the local Production in the Tirst atame ig Limited to ordinary

PArt8 and such of common need. Extended lnvestigntions are
leceasary prior to decision to atarg serial Proauetion nf
 part and to bring it on the market,

n the first Place it must Eult to severs] make: and typeg pof
rachines ang implements to guarantee sifficient quantity for
00nomic pProduotion,

PL.an, study of material ang to arrange for 8upovly of row
Materials,

Planning ang Proceasing of tools and auxijijar devices,

$xamination of first out-put witp coneequent improvementy

32 surface ~quality and measurement. This are just a few points
aentioned in genera), An effective ranufacture of spare partg
Jepend further on the capacity of looal plants their equipment
for casting, punching,macninmg, hardoning of steel, painting
ind Packing.

the move to more local spure Parts in order %o increane
mployment ang to save foreign exchange for lmports ie Already

jupported in some developing eluntries vy laport restrictions.
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4
Parts locally produced and proved are excluded from import
licenzes or charged with high cuatoms duty.
To refer to the actual need nd suprly of spares the use of
cataloss must not be iorgotten. oo many mistakes and errors i
came up by reading 20ta1l0Q6 or parts lists “ue to ignorance of
modification rumarks or mistaking of part numbers that f.e.
machinec were stopped for weeks as the first arriving parts

. N , LI . A
were wrong ind only the second consignment *euitatble,

Explanation and Advising of store Keerere and mechanicians
in reading of spare perts catoiogs :ind keeping of stock cards
is therefore a further esgsential point of the proaram for

improvements according to the "Service~Plan®.

v/ Workshop Equipment

The equipment in general depend on the place where the work-

ELE

shop is located. If next door or in the vicinity are cpecialized

worksrnops for diesel-pumps , electrics, for tire service or a i
mecnanical workshop and so on,i¥t van be made use of them. ;
On a distunt place there is no other way than to arranwse complete
¢quipment and installations.

It 18 not intended to write nere a list of all tools,

machines, standard angd special equipment for = small or a big
repair workshop but juet to indicate a few items to show where

repeir-service was found far behind and what is to improve.

Disorder in working rooms, storee and yards.

Unclean working places, dirty workbenches covered with scorap

iron, ruined vices.

No wooden boards for working below a machine fitters laying

on the ground.
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lirty oi1 pans angd tins, useqd oLl poured oyt fround carper,
no barrels to i1 with,

To fit an engine or g bump what ever ig ¢ precision 1t needs

to work clean, clean fna clean agnin, Lo waan pares,. With petirol
or pure fuel a few cents must pe 8pent ang@ simply cnavered in

the repair invoice, A vorkenop must provide for cieAni g nands
and parts to pe fitted,

Netric-sige Epanners miBsing or mixed UL With otnere of
inch-gize. Hexagonal bolte anc nuta vettinge demaged by wrong
opanners,

No working tables to Put a seariox Above for dismantling

or assembling, Although beople are ugegd to wOrk_on the floor
8ince ever, the Workpiece ung tools must e lifted ang away from
dust and diprt.

A crane ang Jacks, su*ficient in number are fror safety reamons

& must to secure heavy parts or units when handling on them,

Iliumination of dark working places epg in arransement forp
workers to get workingdress weshed resularly.

Cataloge ang manuals on a proper place end the enp for going
on trips to do field ‘srvice should bencanently be kept ready
for operation and ot to stert to repair it at the moment

of need.

These are basic shortcomings seen not only in small but
sometimes also in workshops whien were supposed to be more
advanced.

At first these subordin&te—looking things have to te
abolished and the workehop managements or workshop owners

convinced that the expenses for improvement of working

¢onditions Will come mack within short time.
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Than is the next #tep to modernize equipment as well as
administration and it should not be missed to recommend in
this direction a few items for those worksliops in question,
such as:

Aircompreesor unit for tire inflating and for cleaning
purposes.

Taps and ties for metriocal threads.

Bearing-outpullers of differeat size.

Outpuller for batterie terminal clamps.

Hydraulic handpress with a set of dccessories,

A set of special tools for represented machines.

A guarded tool store, registering of overhanded and
returned tools.

A nozzle tester as a must for a repair shop.

Parts store with sufficient shelves and carde: system to
control turn~over.

Office with a proper place for manuals ang catalogs.
Repairs by use of job-cards and calculation based on
working hours.

It is obvious that only a few important poinve were picked
out and this was aimed also to remember for some more
requirements whereas the nomal equipment of nm workshop is

supposed to be arranged by the competent management .

ggraonnel Problems

Questions ooncerning personnel are by a great deal connected to
sooial low or some social services in rarticular, but no

details should be pointed out here about this complex.

- e vemen e e e
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To meet ip this respect with the "Service~P1an" the main

task is education ang training of 8taft in Action for tiis
maintenai.ce And repair prégram. Actuaily 1t war “oyng that the
local comvanies ang tmati £'iyme or worksnops in n1icrity are
not doing VEXy much by themae lveg Lo 7et their wWorkers ang
employee = systemnticaliy dcanced 1p Teneral knowledsra "nd
in their brofession,

Thege veople Usually work stecagy andg uprient, €veryvone conform
& his bersonality, tuey are paid and get Some qractienl]
éxperience by working,

Only a few big rinnsxﬂtete-governed B8lembling plangs or
foreign managed enverpriges nowed sore Activity in teaching
apprentices op training of mechanjcs 0 evaning cluosses and
courses by fuily sranteq Payaents,

The meaning of Dystematio training is otvious ac a fitter
should not only adjust a cluteh exactly he Should <lmo know
why the noise, when shifting . €ears, hasg disappeared, He must
understand what l.e really has changed when the engine starts
Again after replacement of injention-pump delivery-valveg

and why a factory wily retuse to accept a warranty-cinim

if the leagd 8eal on g pump gevernor or a voltage resulator
has been removed.

These People should be informed too about the needs for
agriculture 's development in general and suyccess will depend
on the initiative taken by state authori tiee to hLoogt the

activity for education angd training of 2ttt an fusgented

of a group of experts.
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Arrangement for these experts to visit the manutacturers

plants in question,ahroad,to stay there for information.

Building up or extending of training conters siecially for
this field with arranygemente for necersary edicationnl
materiale, full bourd accomodiiicu, facilities tor practical
WOYK8 on machines ~nd implements and a ;) .ece of land for
operatin~ with these machines.

Organisation of evening clasce:r in arean ar Crom a trmining
canter with separate cour:es for employers or mauagers on one
nide and for staff ou tae other. |
B:aning of children below 14 years from workshops and nrovide
regular school lessons tfor them instead.

Establishment of regular apprenticeship ior all branches of
three years with theoretical le~zions and ~raduation.

Sending out qualified persons tor individaal instructions at

far places where arrangement of collective classes is impossible.

Extra training courses for drivers and operators combined with
theoreticeal lessoas and practicnl maintenarnce worke.

Special aourses for certain occupation branches like, velder,
turner, etc. or officc clerks.

Instruction and training courses specinlly for certz2in machines
as f.e. combines and other harvesting mechines or for a certain
wheel tipe-or caterpillar tractor-make by participation of a
technician from the factory.

Sending of worksnop people abroad for a specinl and intensified
training ouly on bhase of contract obliging them to return

back to the sume [»b 7nd without claiming wase increase.

It occured too many tiver a orave mechanician rot chance for

e —

v
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a two-months etay ut a tractor plaat sne lager turned to ve

»~

Arrogant refusing the Jjot he nag e f'ore Ay has quit ie WOTkshorp

bt

Place when his ¢aj} for higher wace 4. not acvepted.

it 13 quite ¢lear BLat red:intion of “ALS prodect is one

of thne most rrovlematic tusgs . g V1Ll nead ertopty for vears
10 suenced. it s fortaer iow, that srocreus ip the various
countries ig o ifTerenr mape bt 1T a0 iden g lollowed up
these parcornel Problems wiil he solved pars)je] with %the
feneral improvenen’s of Sdving - Ttandard Projected in anch

developing conntry,

ihe Kole »nJ Manuiacturcrs

Tne participation of large Lanufucturers of 24ricultural
machinery and equiprment in the cevelopment of arriculture in
general and in porticular v the project for improvement of
maintennnce 4,0 sEpeLrs e Already out-lined ip the present
text to the go=-2unliad Service-Flan,

#1th a coneluding cummary it 1o 0% intended to indicate snce
nore what such ble Pimma 1n the rast have undertaken in this
regard and vhat sonetiyes shey lave failed 4o do.

As helpful activities huve been found:

3upply of machine:s on extra long-term credita.

Supply of Spare ravts on credits.

Donation of : machine Or iurlements to an Agricultural school
Or & researci institutg,

Supply of cut-avay nodele of &0 engine a pump, or transmisaion
ete. free o7 charege to schoole or treining centers.

Sending of instruction material, cut-away Fictures,

1natruction~cp¢w¢nps and mAnuals tar workshops and vacational
echools.
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Distribution of technical bPulletinn concerning alterations
and modifications on serial rroducts of machines.

Sending of technicians reriouically for service-purposes,
Advising of farmers, ior treining of workshop staff, for
ingtruction of overaiins persorial snd also d'sposable for
tecnuical lectures in iraining centera and on agricultural
schools.

Transter of a technician with same functions but with reaidence
in that country.

Elaboration ¢f proposals “or a first stock of apare rarte.
Free trainiig arnd accommodation of mechanicians at tne
plante.

Invitation o1 technical fhnctionaries to the manufacturers
place for talks corncerning furthex development.

Elahoration o7 renerhilng vrejecte with technieal Assistance
and financial aid for wmilding up and starting. Supply of
Bemi-inocked=-coru vnits in tre tivnt stagze,

Transfer of teciicians {a ns915t or supervise proceeding

to turther stages of Loeenbline,

Elaboration of proros. fu- Er .iction plants. Participation

on congtruction ind management with capital and personnel.

AB (¢=iciencies oy mista’ies nave been noticedi

Supply of models oc 1,ues of meeaines and implements without
preceding investisations of operating conditions in an area or
in the entire coniry, for the right choice of kind and sises
or gpecirl equipnent in correspondence with soil, climate and

nabits of tarmang.

T r———. o e

Y



- 0]l -

Supply of macnines or imglements wity, optional ezuipment op
complicatet outfits whicn were never User or underrtnod to

opr rute., Just involving rjsher 81lea nrice ang more re:qmiy
proolems,

Failing 1o vend techrieinns op tire. Wrat neann TTior to jogeai taltae
of 1 new wmodel or bettrr”aireuﬁy Yor efpleiniag "pre delivery
gervice",

Delnyed resctiug with improvements, reintercerente o Rlterationg
when techuigal detects were renorted  uiid nroveq,

sceeptance of wIonT spare ;arts oroers 2nd dis.aton 0 uselers
farts ovdered LY error or by iack n»j ('Xj4'1';.*";100,,i:mtead af
corrections or ianaries 3y clase ot douit,,

Jendiug orerating manuals, rits-catalogs 1 nd Tep=1r nandnooks
in ori inal lannmace wyj e people were uuatble tn rend rogd
anderstend tyem.

Bending thoue opreruting irnctructions too extencive in text
inctead of simple ana eAdy-understnrcsrle arints, e neovple
evervwhere ave lazy to rend, These rrints must “ao'utely be in
country larnrame,

Lact not Leant beople invited (r sent 10 a stay 2t the Flante
for training, were sdven sometime: too mach compliagces to

t1ke libterties during resuiar Worgins time, in o 7004 meaning
of nospitaiity, listead of keepi.s tuer under tizht csulidance
to accomulisa the triining grosram,

Althoush the activity .and particivation of the ranufacturers
are based logically in tne ripst piice on tne interest to

2%nd on the market ~nd extend vusirecs, it turns out to the

venetit of this Lresent development rroject,
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A oontinwation of this assistance ic automatically granted

88 the competition on the market wili force thoze firms mutually
to continue.

If considering that furthermore certain import rules issued

by tne governements oblige these ranufacturers for more
assiutance than is their role out. ined definitely »nd the
accomplichement of the :roject will depend on the poscibilities
the sovernement itself is able or willing to procure in regard

of funds and personnel recuired,
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