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I.  INTRODUCTION

The following report was brought about by the Cooperation of
U.5. AID and TOPRAKSU Agency of the Turkish Government. The purpose for
which technical assistance and report were brought about was to:

1,0 Make a study of vperation and maintenance prcblems at all
levels, 1.e., the jJob site, provincial work unit level,
reglonal office level, and at the Central Directorate level
in Ankara.

2,0 1In consultation with personnel from the Machinery and Supply
Division of TOPRAKSU. prepare operation and maintenance pro-
forma delineating the order of maintencnce most appronriate for
each level of administration, spare parts supply, rersonnel
assignments, physical facilities needed, traininz required.

3.0 Assist in the preparation of a short training cource last
two weeks of assignment to introduce principles of equipment
maintenance and upkeep most sultable to Turkish corditicns.
Also will act as advisor to Turkish Course leaders.

The report describes scme of the problems that heve male 1t difficult
for the machinery and operations section of TOPRAKSU to kecp w» with
mechanical repairs of the ecn'ument used in their va-ious, lond leveling,
drainage and construction projects throughout Turkey.

The last portion of this report will suggest various training programs
that would also help improve their maintenance servicing ard operators
of equipment. By implementing these programs as socn as possible, a
competent staff will be available to handle the maintenance, servicing
and operation during the large projected growth in machinery purchases
over the next feu years.

The following locations and operations in the TOFRAKSU Organization
were visited to compile information for this report,

The first trip was to the TOPRAKSU Machinery and Operations Center
in Ankara. This included a discussion of problems that have occured in
the operation and a ‘tour of the workshop and supply center.

The second trip was a visit to the TOPRAKSU Researcl Center in Ankura
and to vislt their workshop and supply center. We also looked at and dis-
cussed the scale model of the new workshop, supply center snd administrative
bulldings. The site for these buildings 1is now under constructicn in Ankara.
These new facllities will become the Central Workshop, Supply Center and
Administrative bullding for all the machinery and supply operations of
TOPRAKSU in Turkey. The third trip was to the Adana Reglon to see the
workshop, supply center and fleld operation that were installing drailnage
tile, While iIn the area a short trip was also made to Tarsus to visit
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the TOPRAKSU training center. A short visit was also made to the Adana
University of Culkurova to see their facilities in the Agriculture
Engineering Division.

The fourth trip was made to Izmir and Manisa workshops, supply centers
and field operations. The field operations at Manisa that we visited
involved a land leveling project. While in the area of Izmir, we also
visited an Engine Cylinder liner manufacturing company which also made
some farm machinery and small land .eveling screzpers for 35 to 65 hp.
rubber tired farm tractors.

The fifth trip was to the Samsun, Sinop, Amasya and Tokat, Oupr fivst
stop was made at the workshop and supply center. Then we dcove %o 15noo
to see a field operation project where they were building an eorta £111
dam for an irrigation project. After a snort visit wiiis tae dlrecter ol
Topraksu at Amasya, we went on to Tolat viiere we cbserved the new workshop
facilities also looked at several new pieces of land leveling eguipment
that will be going out into the field soon.

Addivional meetirngs and discussions were made in An'tere with the train-
ing and machinery operations section to gather informczion and establish
Some prozpective training programs and courses for the woch. .:ivy and
operations section of TOPRAKS).

II. PALILITIES

TOPRAKSU's machinery inventory 1s rapidly expanding to m:et tae projizct
goals of a five year plan., Current land developnent copacity is approxi-~
mately 30,000 hectares per year according to TOPRAKSU data. Thev wish
to expand this to 60,000 hectares per year in the next couple of years.

This means almost doubling their equipment reguircements. Ia cv’ar %o handle
this increase. new facilities are now being planned and built, existing
facilitles are being up dated with new workshop equipment. TOPRAKSU
personnel are fully aware of the need for providing good facilities and
workshop equipment.

The new workshop facilitles looked well designed. The only comment 1
can make 1s that the spare parts and supply should rot be a separate
facility. I will discuss this item in more detall laier in fi.e report,

The workshops, are broken up into small shops within thLs ccmplex,
These included electrical, welding, battery, vehicle repair, hzavy equipment
repalr, machine shop and engine shop,
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III, WORKSHOP TOOLS AND EQUIPMENT

Hand Tools - The workshops that were visited all seemed to be well
stocked with a wide range of hand tools for their master (mechanics). The
quality of tools was excellent, The range in sizes ol tools for woriing on
large heavy duty ecuipment to worling on small equipment was also very
adequate. It was observed that most of these larger tool kits were quite
nev, very -.ell kept and were reudily available for the mechanics to use.

Pover Tools (Hand) -~ In the larger workshops there appeared to te an
adecuate range of power tools, hand drills, grinders, portcble hydraulic
presses etc. In sone of' the smaller worlishon units there avpeared to be a
need for eouipping the carpentry shops with morc hand power tnols, 221 as
saber saws, drills, hand planners, routers., sanders and slill sa's.

Power Ecruipiment - Fearly all the larger vorishops visitac, seemed Lo be
well equipped with lathes, drill press, grincers, boring bars, zir compressors.
hydraulic presses. hoist and steel saws., The Samsun area houvever, haeded
hoist equipment to handle the repair of sone of the larger crauier tractors.

Specialized Equipment - The larger worishops such a5 the one in Adana
area was very well ecuipped. It had new automctive tune up r-> testing
units, automotive front alignrs:t and headlight 'mlts, <.20z. el punp
calibration and testing units, large nortable hoist, tracl pin cnd bushing
press and track rebullding welder for rails and rolle:s.

The mediwn size workshop such as the one in Manisa had 2 track pin
and bushing press. The Izmir worlishop hod autoilotive tune up cnd 4Lesting
eculpment and also had a diesel fuel pwap calibration stand. The Ankara shop
also had a new diesel fuel pump calibration pump stand and neu 2atomotive
tune un equipinent.

It is difficult to make too many judgements on the type of couipment
needed and vhere it should be located to be most beneliclai. Houever, it is
observed that when the rew large central workshop and cupply center is
completed in Ankara, and as It is equipped and supplied as planned, there
should be a limited need for any of the other workshops to have use for
diesel fuel pump calibration stands or track pin and bushing presses. The
track rall and rcller welder unit in Adana should be adequal+ (o handle all
of that type of work for years to come from all of the worke<hoss in Turley,

I certainly feel that there is a need for all the regioral shops as
vell as the Central workshops to acquire some basic liydraulic System Testing
Equipment. A unit that is built by OTC manufacturing company for testing
punp flow, pressure output, cylinder and valve lealiages etc. would be
satisfactory.
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Service Vehicles - The service vehicles (trucks) that were observed
were very well equipped with ailr operated lube systems, hose reelz, etc.
Every field operation observed had the service vehicle assigned to perform
dally lubrication and fueling., Each machine had a service record chart
that was maintained by the service truck cperator,

IV - SPARE PARTS AND SUPPLY

The establishment of a central supply center will help reduce the
overall parts and supply inventory and with the future installation cf a
computerized parts central system. There should be some Improvemcnt in
parts and supplies movement to the workshops and fileld for maintenance and
servicing.

In the meantime, a study could be made of the current method of
recuisition of parts from the parts and supply house. It seems that a
smoother method could be developed by eliminating some of the paper wvork and
authorization steps, :ilso there appears to be at times a lack of somaunicatior
between the workshop and the parts and supply house as to vhat is actually
avallable, With the use of a computer this could be ilmproved as a compu-
terized parts list could be delivered to the shops occasionally. 1In the
meantime, possibly the delivery ofan extre copy of the yeorl: Srantory to
the workshop could be nade.

The inventory of some of the parts an’ supply houses .cre culte larg.
and 1t was indicated and obsevved that some of the paris that were in stock
were obsolete and probably would rever be used. These parts tecke up valuable
storage space and are costly to reinventory every year. A means should be
ceveloped to elther return them to the manufacture or dispose of them by
some other means.

It was observed that parts and supplies were usually stored in a
building separate from the repair shop. Thils .5 ocuite evident in the
planning of the newer shops. It 1s recommended that, whenever possible,
patts be located in the same building or attached-building. This wculd
help save time for acquiring parts and also may help streamline paper work
and improve communications between the two.

It 15 also suggested that a parts exchange or component cxchanga
pallosophy be adopted. The parts and supply warchouse, especlally tae
central ones, could then order these components from fre manuf-~turver as
complete units, Generators, starters, fuel pumps, for cxample, are frequently
used items and the stock of these would be much greater, Only a few 1ltems
like radiators, torque converters and vhole engines (stripped of accessories)
would be needed in stock at either Adana or Central Parts and Supply at Ankara,
The number of parts stocked of course depends on the number of machines that
are in operation, The maintenance trucks (See Attached Figure 1) would be
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the key to this operation. Upon receiving word from the field as %o what
the repair problem 1s, a trucl: would leave with the proper parts from the
warehouse for the field to male the parts or component exchange on the

machine, This;systm“will be discussed in mere detall later in th: rzport,

The spare parts and Supply avallability will always be a proulem to g
large degree and will probably be one of the biggest factors in machinery
down time for repairs., These problems will be discussed in more detail
in the next seetion of this report,

V. MACHINERY

The method of acquiring money for the purchase of macirin:oy viorough
the Worid Banlk and other Fcrelgn Country Banks 1s very mcod, but 1t has its
draw backs, For instance, all nachinery items nust be purcizsed throus™:
bid and the lowest bid must ve accepted regardless of manufzcture ouality
in comparison to one another, which can be quite a problem. I will discuss
this also in more detall later on. The low bld will prcbably be o different
manufacture each year, hence you have a nechanies and operctor treining
problem., The stoclking of spare parts becones more difficult zs related
parts will not usually Interchange betueen diffevent malwes., It 1is without
question a difriculst situation, and TOPRKSU is very m:cn atrc s o2 these
problens and 1s trying to tale ~teps Lo help improve <oz of L:..m.

As 1s also mentionad later in the report the app2aran.: of nachiner
that was observed vorkirg iIn ile field was very good., The ope:ators of fra
eipment wvere very concerned with the operation f the eaulpnent zcnd
appearance. TOPRAKSU has been fraining good operators and 1s n-cu -n the
process of setting up more training programs to meet their future needs,

VI. MAINTENANCE PERFORMALCE

Current Worlmanship - The overall performance of the workshops in
relationship to the actual repale and maintenance of t..:z equirnent reanad
very good in all of the sites visited., The mechanical ability of worlman was
observed to be very good. The complete rebullding of tatteries, reJinding
of starter, generators, engine block reconditioning and machi:s shop lath
work was cuite impreszive.

ihe competent performance I believe is brought ou’ by the condition of
Some of the older eauipment that 1s in use, Every machine tl..t was observed
particularly two older Caterpillar DJE {474 series) (12 years old) %hat
were pulling scrapers in the Sinop area appeared to be in excellent condition,
Exccptional care seems to be taken in replacing all the parts properly
ircluding all the shields and guards ete. after they have been woried on.
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Fuel or oil leakes on any piece of machinery that was observed working
was rare.

The most obvious maintenance error that was observed was on some older
DY crawler tractors that had failed to have their pins and bushings turned hence
they only obtained approximately one half of the potential use of that set
of pins and bushings, At this workshop, they had recently installed a press
to turn pins and bushings so this type of error will probably not happen
again,

Lubrication and Service Trucks - The daily lubrication, servicing and
ad justment of the machinery is absolutely one of the most important parts of
keeping a fleet of equipment in operation.

In the Adana area there were several well equipped truclis as wss men-
tioned earlier in the report. They were keeping a dally service record on
each machine and the machinery seemed like 1t was getting good daily
lubrication and servicing., I did not observe or know when routine minor
adjustments vere made but I assume that they were also done when the macnine
was lubricated and serviced.

Everyone that I came into contact with, was aware of the inportance
of performing all the recommended maintenance operations that ilere required
in the operator's manual for each machine, Agein as I have merncloned before
the equipment observed seem to shov this awareness by stowing signs of hzving
had adeaquate daily lubrication,

Maintenance Trucl (new concept) (See FPigure I attached) - To handle
most of parts exchange or component exchange concept of machinery maintenance,
These types of units will be described in more detail later in the report,
Maintenance trucks could be dlspatehed as needed from the vorkshops, They
would probably be operated by a master (experienced) and a heiper., Some or
the typical parts that can be fairly easily exchanged in the rield are,
Starters, generators diesel fuel pumps, injectors, radiators, water pumps,
torque converter transmission, hydraulic pumps, ete.

Portable Workshop - These units of which TOPRAKSU has several, would
seem to be most ideal to handle maintenance problems on the machinery that is
working on construction projects that are located in remote areas of Turley.
They would be ideal to handle, any welding or machine work on parts. Also
where there is large concentration of equipment such as in the drainage project
outside of Adana a unit of this type 1is ideal to handle ilscellzneous repair
Jobs. We saw one of these units on the job site in Adana and it seems to
be quite effective,

Regional Worlshops - These shops although some what smaller than
the Central Workshop such as Adana vere pretty well equipped with hand tools,
hydraulic presses, drills etc. The mechanics seemed well qualified and were
performing good mechanical work.
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Central Worltshops - The plans for establishing a central workshop have
been developed and site preparation is underway. The building will not be
bullt until next year. It will be quite large 7,700 scuare meters.

VII, PERSONNEL STRUCTURE

There are many duties and responsibllities that must be percormed
to keep a wor!:shop operating at maximwn efficilency. Below is a list ol
responsibilities that may be peoformed by some of the levels of personnel
indicated:

Helper - 1) assiststhe master (mechanic) in making repairs, 2) clcans

machinery prior to servicing or repair work, drains oils from units prior to
“orking on them, 3) assists in lubrication and servicing ol e~uipment, ectc.

Hester (Mechanic) - 1) removes and reassembles parts as needed for
repairs, 2) heips foreman determine cause of parts malfunction, 3) helps
foreman deteriine parts needed for repairs, &) checls closely with foreman
as to specifications required for proper recssembly of parts, 5) helps
foreman trouble shoot machines to locate malfunctioning components.

If maintenance truck and parts exchange pihilosophy is cuopted, the
master would operate the malntenance truci: and be responsibvle for hnaling
repairs with it in the rield,

Foreman - 1) Along vith the engineer makes daily wvork assignments for
master and helpers, 2) supervises masters and helpers in their assignments,
3) along with the master and cngineer assists in analyzing repair needs,

) runs down parts for repairs.

Engineer - 1) Schedules ecuipment for repairs, 2) wor':s closely with
parts and supply to check on stoclk supply and [louw of parts to the workshop.
3) assigns: personnel to keep shop clean, painted ete., !t) assigns personnel
to keep machinery storage yard clean and machinery parked in neat straight
rows, 5) assigns personnel to keep tracl of required records for the wor.:shop
operation, 6) supervises roreman in malslng daily vorlk assigrments 7)
on maior repcirs advises foreman J) assigns personnel to set up ecuipment
for field wor'.

Chief En;ineer - 1) In some of the large shops a chilef en;ineer will
make some of the personnel assignments that were mentioned uncer the
Engineer above., 2) The chiefl engineer is responsible for the overall
naintenance operation of machinery and worlishop operation. 3) he should
introduce neu technioues and ways of improving the overall machinery
workshop operation, Ut) makes decisions as to the needs in the amount of
shop personnel [lacilities, tools and equivment needed to run the shop,
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5) he reports these needs to the regional director, 6) he z21so0 should
asslst in determining the type of machinery reeded ior Tfuture projects and
7) he should also assist in determining when to phese out vorn out or
obsolete machinery,

There are many more cOb responsibilities I'm sure «+» 20 due to the
short time that I had to observe shop operation, I'm sure there nay be
errors according to TOPRAKSU's viey point. But it moy serve 25 a2 model
of structure responsibility guideline, T re-~lize there are ‘clders, maclhiine
shop, service true!: operators that are not mentioned in the sample guideline
but they could be added in where appropriate.

VIII. MAIITE 'AJCE STRUCTURE

Hachinery Operator - Operates nachinery sciely and within its desigred
capaclty for doing work. Reports any unusuzl behavior of machinery to the
person in charge of the machinery immediztely,

Service Truclks - Handles the day to doy lubrication. fueling and minor
ad justments of the lnacninery, Reports any unusuzl problems lea:s, excessive
use of lubricants, worn opr brolten parts ete, to the berson in chorpe of the
machinery.

Halntenance Truecis (See Fig, I) - 1t is iy suggestion {hat a fleet of
these truclis be developed to handle field repairs whenever possible, The e
trucks should be of eitaer the 1 ton O ft. lat bed or 1% ton trucks with
approximztely a 12 £t, Ilat bed, They should be eduipped with all renge
51zZes of hend tools and equipped with a small air compressor and possibly g
smell welder (225 amps). Tool boxes should be mounted along one side of the
bed and storage bins for bolts and some supply materials on the other side,
A hydraulic boom mounted on the bae!: of the bed in one corner to swing out
across the bed and around to the back to 1i’t heavy components from the
imachinery to the truc!: bed and vice versa.

The most important factor to make this system wor): is a comnunications
system and proper diegnosis ol the repair problen in the field. - nessage
sho 11d be sent to hove 5 alntenance truecl: plel: up the necessary parts and
bring them out to the lleld end malke the repairs. By replacin:, the complete
bart component most of the time it males it possible to get the mac.inery
back to work raster. The melfunctional component is then talen beel: to the
local worl:shop or to the main workshop in Anlzara for rebuilding., After it
is rebullt it is painted and returned to the supply stock.

Portable Worlshops - These "nits can handle laryer velding obs such
A8 8craper dozer and buclket nardfacing, rebullding nnd the nanulacturing
of some parts at the .0b site when it is faster and there 1s none avallable
through normal channels.
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Reglonal Workshops - The shops such as Manisa. Tokat, Samsun, Adana are
difficult to group together due to the fact that some are operated and
financed under different world and foreign bank loans. Also some are quite a
bit larger in size and the scope of ecuipment they are responsible for., These
larger shops should be eauipped to handle any repair ,ob on any piece of
eculpment that may occur. Some of the smaller area workshops may have to
farm out to the larger workshops some of the more sophisticated repairs.

The biggest responsibility for these vorkshops and will come in rebuilding
and reconditioning ecuipment during the winter months. Every machine

should be thoroughly checlied so it will be ready to roll as soon as the
rield work starts in the spring and swimer. While the machine is in the
field if parts or components need repairs and they can be changed in the
field by the maintenance truck or rebuilt by the portable shop, then this
should be done. If not, the machine should be hzuled into the sres workshop
for the major repairs, such as engine rebuilding, end final drive repairs,
ete.,

The need for lathes, diesel pump test stands, would be rather limited
in some of these smaller regional workshops.

Central Worlishops - For now it seems that two of these shops can
handle most of the ma or component rebullding and those obs that require
extensive repairs. Due to the very large amount of ecuipment in the Adana
area, 1t is only logical that it be equipped to handle any ~nd all types
of repairs that may be necessary from that region of Turley.

The worlishop in Adena had a well ecuipped maciiine shop. At the time
of our visit they were making engine cylinder sleeves Irom roush castings
that they hed purchased locally in Adana. Yet there is a cylinder liner
manufacture in Izmir that uses a better quality casting and males liners
for all mzkes of machinery, It appeers that it would be best for TOPRAKSU
to purchase any liners that they would need from the manufacture in Izmir
as they will probably “e cheaper in the long run and of better cuality,
Some of this spoce could then be used for expanding engine repair facilities,
Two or three lathes in the Adana worlshop could probably handle all their
other lathe uor!: needs,

With the establishment of the very large and well equipped woricshop
in Ankara, it should be able to handle the major component rebullding (parts
exchange) type of work such as torcue converters, engines, transinission
diesel fuel pumps, injectors hydraulic pumps, etec., as uwell as machinery
rebullding and reconditioning for the rest of Turkey i1ncludiny some of
the west coast, northern provinces and eastern provinces,
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IX, TRAINIING REQUIREMEITS

In order to have cualified personnel to meet the project grouwth needs,
TOPRAXSU will need to step up 1ts treoining progrems Cor the machinery and
operations division. The continued use of the DSI training progsrems in
machinery repair and malntenance is encouraged. TOPRAKSU!s training programs
in machinery operation and servicing should be expanded into of{ering short
courses. for scraper operation (large units - small units). Dozer operators .
motor grader operators, truclk drivers. loader operators, baclkhoe operetors,
trenching machine operators, etc. The use of orerator's manuals for
teaching aids are ideal. Attached (Appendix ilo. 1) is a Sannle course
outline for machinery operation. The course outline can he nc¢onted to
teech a course on the basic operation of any mechine. Attcched in
(Appendix ilo. 2) is 2 list of courses that would make up a complete tiraining
program for mechanics operators, service and lubricziion personnel, DSI,

I am sure, has many courses similar to those on the list. Ior additional
insormation on setting up courses or training programs I would be happy to
provide as much additional information as I can:

Write:

Gerald 0, Hubbard
Agriculture Department
West Hills C:llege

300 Cherry Lane

Coalinga. California 93210
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X. SUMMARY

In order to observe rfirst hand snd compile information for this
report several trips were made to verious TOPRAKSU operations in the
nachinery =nd operation division, Workshops parts and supply facilities.
field operations were primarily observed on the trips,

The workshiops were generally found to be well ecquipped with hand tools
testing eoulpment, pover equipment. The use of lathes in making new parts
and rebuilding parts was cuite extensive egpecially in the larger workshops.
I cquestion the need for so meany lathes in the larger shops for making parts,
Even the smcllest workshop observed had at least one or two very nice late
model lathes. Some of the work possibly could be turned out to be private
business with less expense involved,

It wrs olLserved that rew ecquipient for automotive tuneup. diesel fuel
punp calibrction inits were installed. Czution should be talen in regard
to over equipping some of the smaller worlishops with thls more expensive
equipment such as diesel fuel pump calibdration stands; one or two of these
urits could handle pump repairs for three or four hundred tractors or more.

The installetion of e track pin and bushing press and trcel: rebuilding
welding unit are pieces of eciipment that can service many tractor units
hence only one or two of these units could handle sll this type of work.

There is » real need to acquire hydraulic testing equipment in the
shops., Most of the newer machines have hydraulic gystems. The need for
testing ecuipment to help locate malfunctioning parts and evaluating their
condition 1s essential,

According to information received TOPRAKSU over the next couple of
yezrs will computerize the parts and supplies department as well 23 it will
computerize mechine repair cost down time ete., This will help parts
control and availability throughoat the various workshops. The machinery,
parts and supplies purchasing due %o finaneing structure and mandatory
low-bid acceptence has creasted problems. Almcst every year a different
manufacture wins the bid and most parts will not interchange. Thus a
complete stocking of lilke items are recuired.

The parts and supply system should be studied to try to streamline
paper work, autinorizstion and inventory.



=12 -

I also believe 2 philosophy ot ; arts exchange method for field
repairs would be very heneficial. Repi-ce the complete part in the field
lnter back at the worlishop repair the mzlfunctioning part.

The mechinery I observed working in the rield apperred to be well
maintained and in good operating conditions. The lubrication and service
trucks I observed were well ecuipped and imintsininy service records, If
the parts exchange philosophy is adopted the development of 2 [leet «f
maintenance truck is recommencded also. These trucks would he cauipped with
essentlals for maling field repairs especieclly parts exchenge in the [ield,

The portable workshops that were in the rfield were well eoquipped for
making repairs of the general nature as they contained welder arc and ;e
lathe drill press bolts and other miscellrneous supplies,

The regional workshops were generally well ecuipped witly hand tools
and power tools, They appeared to being cep-ble of hnndling most of
the repairs brought into them.

The development of a Central Workshop in Ankara will greatly enlarge
the repair capahbilities.

The workshop personnel structure as outlined in the report gives
primarily my view point on arsigned responsivilitlies, -

TOPRAKSU has developed a maintenance structure thot is pretty standard.
I believe that if a fleet of malntenance trucls were developed the over
efficiency of making repairs in the rield would improve.

The training ~nd retraining of personnel should be greatly expanded.
Continued cooperrtion with DSI in training personnel should he continued,
The need for TCPRAXSU to develop short training courses to train personnel
in specinlized area such as equipment operators and lubricetion ond service
18 nighly desiranle,

Attached are Appendices

.0, 1 - Short Course for Machinery Operstion
o, 2 - Suggested Tralning Courses for Topra':su

Jo. 3 - Sources of Instructional Materials
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APPENDIX o, 1
Machinery Operation
Sample Course Outline
Importance of Understanding Proper Operation and Daily Care.
Doing the 1N-hour service :obs.

Servicing the air cleaner assembly

Checking the crankcase oil level

Checking the costing system

Doing the daily require servicing Jjohs

Removing water and sediment from the fuel

Safety checking of the machine and operator

Checiing miscellaneous items (loose bolts. worn parts. etc.)

[ASEEACENAC B SR AR B AV T N )
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Meking od:ustments to meet operating needs

3.1 Checking and adusting seat position

3.2 Adding weight for traction and balance (rubber tired units)

3.7 Adiusting tire prescure to weight changes and highwery conditions
(rubber tired units)

Starting the mechine engine

Identifying the type of engine
Preliminery starting precautions
Starting engine operations
Making odjustments during warm up

FFFF
Fwo e

Controlling machine movement

5.1 Identifying the type of transmission or torque converter
and how to use it

5.2 Starting machine movement

5.3 Operator a moving machine

5.4 Stopping machine movement

Hitching to tractor operated eauipment

6.1 Attaching eauipment to the drawbar

6.2 Hitching rear mounted equipment

6.3 Connecting the pover-take off (PTO)

6.4 Connecting the remote (Hydraulic) cylinder

For machinery that have hitched rquipment.
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7.0 Operating ~ Maclilne under Field Conditions

7.1 Making adjustments before starting work

7.2 Matching gear selection and engine speed with load
7.3 Hrndling overloads without stopping the machine
7.4 Checking and correcting tire slippage

7.5 Operating machinery on slopes

7.6 Pulling out of mud hole or ditch

8.0 Doing the Routine Operational Jobs

Precautions to take when dismounting from the tractor
Precautions extra riders

Precautions to take when mzking short turns

Observing low tire pressure or loose traclks

Operating =n englne with ignition knoc

Checking temperature and oil pressure gages and amneter

ONVJT W N =

9.0 Stopping the Engine
0.1 Gas or Diesel
10,9 Refueling the Machine

10.1 Gas or Diesel (safety)



APPENDIX o, 2
SUCCESTED TRAIWING COURSES FOR TOPRAKSU
Mechinery and Operation Section
1,0 General Information

1.1 For the various personnel levels (chief engineer, engineer.
foreman. master helper) course content would be subject to
change to meet each level's needs.

1.2 Courses should be offered at a time to avoid conilict with
busy season operations.

1.3 Courses should be designed as short courses lasting epproximately
1-4 weeks. Some courses may require additional tuime,

1.4 Whenever possible Turkish or Foreign machlnery equipnent
dealers shoild be involved in supplying teachers. and/or
instructional materials

1.5 Instructors from within Topraksu Organization should be used
vhenever qunlified personnel is available.

1.5.1 Topralsu should develop within the organizaotion a
qu~lified staff to teach vhencver the need arises,

1.6 Tppraksu should develop an instructional materials library
for future courses.

#1,6,1 Many manufacturers of equipment will provide charts
booklets pomphlets and some slides and film strips
free of charge whlle others charge a nominal fee to
cover production costs.

“1,6.2 Many universities, colleges trade or teclilcal societies
end associations will provide instructional materials
free or for a2 nominal fee,

2,0 Current Training Programs - 1974
2.1 Scraper and dozer operators training program for new equipment
2,1.1 CGCeneral Information
See attached 1ist (Appendix o, 3) “"Source of Instructional Materials-"

for address of manufacture universities, colleges and government agencies
that hrve catalogs svailable free of charge.
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2,111 level of instruction - operators
2,112 time - summer
2,113 length - 3 weeks
2,114 instructors - joint effort by Topraksu
instructors and Massey Ferguson manufacturing company

2.1,2 Comments

2,121 This 1is an excellent approach to developing an
instructional staff for Topraksu as the Chief
Engineers are now to go out to the various Reglonal
operations and instruct operators on the use and
applicstion of the equipment in the field.

2,122 The involvement of the manufacture company in the
instruction program was very good.

2,123 The course outline was very complete for this
type of training.

3.0 Suggested additional training programs that could be implemented in
the future,

3.1

3.2

3.3

3.4

3.5

3.6

Workshop Operation - The day to day operation of the worlkshop,
organization tool stcrage, clean up, equipment storage facilities
appearance, etc,

Lubrication and Servicing -~ Instruction in the recomrended pro-
cedures on how to perform the lubrication and servicing and
adjustments for day to day operations of the mochinery such as
trenchers, trucks, loaders, tractors, scrapers etec.

Basic Hydraulics - Basic theory, technical information, operation,
applications, component functions, and applied mzintenance of
Hydraulic Systems,

Workshop Skills - The identification and safe use common hand
tools, power tools measuring devices, testing equipment
specialized tools and equipment,

Welding Skills - Development of welding skills in arc and gas
welding cutting torch. forging. hard facing, materials, hard-
facing gas 2nd arc welding, cast iron arc and gas velding.

Diesel and Gas Engines - Theory and applied practices in the
mailntenance and repair of engines, type of specifications required
trouble shooting, etc.



3.7

3.8

3.9

3.10

5,11

3.12

3.13

3.14

3.15

3.16

3.17

3.18
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Power Trains - Theory and applied practices, clutches.

mechanical transmissions, hyd. assist, transmissions, hydrostatis
drives. torque converters, differentials, final drives, powver
take-off, special drives.

Engine Air Systems - Air cleaners, pre-cleaners, turbo-charges,
maintenance and servicing.

Electrical Systems - Alternators, generators, voltage regulators,
wiring procedures, batteries, etc.

Under Carriage Crawlers - Service and maintenance, track pads,
pins, bushings, 1links, rollers front idler, drive sproclet,

rock guards under carriage alignment, checking for wear, trouble
shooting ete,

Front End and Steering - Allgnment, adjustments maintenance
procedures of the steering systems of cars, trucks and tractors.

Brakes Mechanical, Air and Hydraulic - Instruction in the skills
of adjustment, repairing of brake systems on cars, trucks and
tractors.

Fuel Systems - Instruction in the skills of adjustment, testing
and repairing fuel systems Graterpillar Roosa Master, Bosch,
Detrolt Diesel, etc.

Tires and Wheels - Instruction in the malntenance, repalr and
applicatlion of tires 2nd wheels on cars trucks and tractors.

Cooling Systems - Radiators, inter-coolers, engine oil, trans-
mission, and hydraullc cooling systems, how they operate, maln-
tenance and repalr.

Bearings and Seals - Instruction in the skills of removing and
installing bearings and seals.

Reconditlion of Equipment - Instruction in the skills of recon-
ditioning equipment. cleaning, sanding, painting ete.

Equipment Operators Training Courses -~ Grader operation, trencher
operation, dozer operation, scraper operation {(large units -
small units) loader operation backhoe operation, heavy duty truck
driving.



APPENDIX NO. 3

Sources of Instructional Materials

1.0 Sources of instructional materials can be obtained by writing the
following manufacturers, universities, colleges and governmental
agencies and asking for a catalog or 1ist of their educational
materials for training programs.

1.1 Manufactures:

1.11 Caterpillar Tractor Co.
Peoria, Illinois 61611, U.S.A.

1,12 John Deere Service Publications
John Deere Road
Moline, Illinois 61265, U.S. A,

1.13 Fiat Allis Co.
Construction Equipment Division
300 South 6th St. Springfield, Illinois 62703, U.S. 1.

1.14% Cummins Engine Co.
Columbus, Indiana 47201, U.S.A.

1.15 Delco-Remy Division .f General Motors Corp.
Anderson, Indiana 46000, U.S. .

1.16 Detroix Diesel Engine Division
General Motors Corporation
Detroit Diesel Training Center
7707 West Chicago Boulevard
Detroit, Michigan 48204, U.S.A.

1,17 Diesel Injection Sales and Service Inc.
1120 East Brambleton Ave,
Norfolk, Virginia 23516, U.S.A.

1.18 Electric Auto-Lite Co.
Toledo, Ohio 43600 U.S.A.

1.19 Ford Motor Co,
Ford Tractor Division
2500 East Maple Rd.
Birmingham, Michigan 48808, U,S.A.
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1,110 Implement and Tractor Publications Ine,
1014 Wyandotte St,
Kansas City, Mo, 46105, U.S.A.
(Repair Manuals for Farm Tractors)

1,111 International Harvester Co.
Construction Equipment Division
10400 West North Ave.
Melrose Park, Chicago, Illinois 60153, U.S.A.

1,112 Massey Ferguson Inc.
Training Cent=ar
6143 Brookville Rd.
Indianapolis, Indiana 46219, U.S.A.

1,113 Robert Bosch Corp.
2800 South 25th Ave,
Broadview, Illinois 60155, U.S,A.
(Fuel Injection Equipment)

1,114 Standard Screw Co.
Roosa Master Tuel Injectlion Equipment
Hartford, Conn. 06102, U.S.A.

1.115 Womack Educational Publications
2010 Shea Rd.
Dallas, Texas 75235, U.S.A.
(Hydraulics)

1.116 Vickers Corporation
Division of Sperry Rand Corp.
P. 0. Box 302 Troy, Michigan 48084
(Hydraulic)

1.2 Universities, Colleges, Trade & Technical Societies and Associations:

1,21 American Welding Society (AWS)
345 East 47th St.
New York, N. Y. 10000, U.S,A.

1.22 American Assoc iation for Vocational Instructional Materials
Engineering Center
Athens, Georgia 30601, U.S.A.
(Educational Materials on Mechanies)

1,23 Vocational Education Productions
California State PolyTechnic College
San Luls Obispo, California 93401, U.S.A.
(Educational Material on Mechanies)





