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SURLAEY

1. Products to L. manufactured (in suggested seguence for w

manufacture in Iran)

Specification e
‘ P Pasre

1. Disc Harrows

[
S
J

2. Ploughs - disc and mouldboard

3, Notorized knap-sack spraver duster

-+

4. On farm grain storage bins

5. Linkage mounted fertilizer spin spreader

TN N TN TN N
bl

Lo/ TR &)

5. 3 row animal drawn drill

7. 1 row animal drawn planter with fertilizer

nlacement attached (g) 1&
8. Drill for grain and similar seeds (v) 1
9. Row Crop Plancer (a) 12
10.Culti-Packer for seccndary seed bed preparation (e) 12
11.Rotary Cultivator for row crop weed control (d) 15
12.Deep furrow drill for placing seed deeply also

for planting in trashy surface conditions (e) 14
13.Wooden float for secondary seed bed preparation

and levelling (h) 1¢

How 0 manutacture 1Houl o o 6 6 6 6 6 6 o o o o o o o o o o o o oF
1. Joint ventures 3. Local private companies
2. Licensing agreements 4. Government factories
to Tabriz Traclecr Mactory © s st e s e 8 4 e 6 6 s s 4 e e e s a 35

1. Establishment of product engineering departments
2. Improved quality centrol
3. Improvements tc existing products

4. Consideration be given to model change in place of
U650 and U551.
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3.
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%, Before eny further investment is made in
bulldin.a or plunt a complste study of the
sconomice of manufascture snd wmarketing,
both local and axart, be made. The
figurs of 40,000 wunits per year ia louw
for u fully integrated factosxy.

Sggk_teching Bullding Fectory

This factory sppears to Bave declidsd ageinst menu-
facturing complete farm machines dut ers prepared
to manufacture component ports only, (n the
short terw [ gusution this decision. The plant e
not fully loaded and fn my opinion it 1s Dettar tc
have aome losding sven {f 1¢ 4is not the ides] pso-
dust for which the factory is aulted,

saga) Maghinapy Centry

Expand the facilisiaes s an {ndustyy orlentsted
tssting snd davelopmant gantre. This service to be
sveilable on a churged fur besis t0 bath Levernmen®
partics ang private sectors, Vhs dasign and
specification of ths mechines to remain She respone-
thiitity of the manufecturing factories.

Ths sstablishaent of a Socisty or Institution of
Agriculturcl Enginesre An Izen %0 De apen asating
oriantated.

(a) utisulate interchengs ef infamation batusen
interssted pereons and partiss,

() Te stisulats recrulteent into sgricultural
Enginsaring es sh eccupation,

(¢) stisulate sducstion in Agriculturel Cnginssring
including opsretion, meintenance snd sepalr of
far+ sachinery,

.




7.

8.

varticul. r kills ane Trotnings feculred

The particular skilis snd tralnings ohi h are in
ahart su..2ly An Iran, end which will naed to be
pr-vided by aither locel treining or exg:triota
to enadle the form machinary industey to he
develuped are in the middle management area.

t. Draughtsman e

{(a) Froduct esign
(p) #Froduction and Teol ‘esign
(e) [etall Draughtaman,
7. Froiust syecification and ~chadullng peraonnsl,
3. Froguction pluniing personnsl,
he Hgpor ant  uinte ance per .onnal for tractors
snd farm manhinery both at fure and district
repair shop lavels,

%. Tractor an . “achinery {perators < the's must be
able to

(a) i ust ant sat machinea fur correct perfurnan: e,

(t) Dlugnose end perfarm routine meinta:unce,
reasing, oll changas, adjust~ent gtc slso
resort more asrious neoads fory renalr befors
they hecrme critical nprodlems,

Alttou » this service is being done ::1th conscidersble
skill and anthusiosm thers L a need Tor hettsr sugulipment
and butldingn, alec more trained personmel,

Sspeiv Purty

Theas ars often nod reeiily available asey from the
capital anc other rities. Tha proviuton of stocks at
dgaley and c¢ietrict locations nesd to he fmproved,




10.

1".

fi of apl al

Stimulntion of local production, hepe materiale

are imported 14 is essentisl that thesy are cleared
through Sha ports end delivared to the factories with
= vaum delay, ‘Haterials compriss an lmportant port
of the gosts of monufacture, duticzs end taxes,if
levied,ars pert of thesis costa. Tha sstabliahment of
s profitable far: mechinery industry in (ren may depsnd
upon the rate of duty and taxes levied on maleriels,

2 3 Fap~

I suggeat .he rsduction of the mmber of very avwall
size farmy u ich ars difficult to mschanlize sconomicelly,

Gtieyletion of Markel fox Irsgtors snd othar Mechioery
This could be done Dyt~

(s) Gusrunt ed minimum prices for mejor crope.

(b) Loans for the pureshess of specific machines at
attractive rates, This could bs done through
ths commarcis] benks or other similar inastitutions,
Funds for this to be made sveilabls Prom Centrsl
Governmgnt funds,
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STTMMARY B BTULoiir: TMTDO ASSTSTANCE SUSIESTED ROR

2

ssistance wiith a2 piin%t vlant to manufactire mntorized knap-sack

M3

14

spraver dusters

Assistance with on farr zrain storage, entitled expert on the
desigr and manufacture of "on farm zrair stiorage"

Assistance tc the Xarai Vachirerv Testing Centre for the gelectiom
and installatinn of rew machinery and enuipmert, entitled expert on

organizatisn of a machirery testing centre

5. Expert on orzanization of tracte and farmins machinerv repairs

{private sector)

. s




SUMMARY OF MAJOR MACHINES

Existing Situation

Make

tlIniversal

John Deere

8.M, Volvo

J.I, Case
All1is Chalmers

Future

Tractors

Mordel HP

650 65

651 65

920 L1

2120 76

3120 84
4020 113
4L320 135

T650 a0

TA00 106
T810 130

970 109
Discontinued

Jolume

1351

L400
500

60
110
&0
90
11

L0o
34
12

30

Remarks

Agssembled at Tabriz
Arprox, 98% imported

Assemhled at Arak
Roprox. 75% impnrted

Assembled by Zamyad,
Tehran, Anoprox, 100%
imported. (Zamyad Co,
have extensive manufact-
uring facilities includ-
ine radiators, springs,
pressed metal, machine
shop.,)

importing tractors

These companies should be able to provide the tractor renuirements

for Iran, The situation concerning the Tabriz tractor plant has heen

covered more fully in the report on this company, In my opinion it is

in the interest of both the consumer and the country to preserve some

state of competition in the supply of tractors at the same time encoura-

ging an increasing volume of local content.

makee should be available in each HP range,

A chuice of at least two




SUMMARY OF MAINR MALHINES

Combines
Existinn Situation
Manufacturer Mndel He vnlume (1351) Remarks
John Derere 630 97 116 ) Special reinforced
AY
.M. Volvo Did not impnrt any cnmbina5< frame for Iran,
Fhls year; intends tn . Y Sprme 1ncal manufacture
import a small number in 3
1352 ; and assembly
J.I. Case 370 109 30
Allis Chalmers F 93 50
G 85 en
Future

John Deere intend to increase the amount of local manufacture and
assembly of their combine;in view of the relatively small annual veaguire-

ment, this may prove economically difficult.

The irringa.ion practices in Iran by which the fields are divided by
ridnoes causes str3ain on the frames, Combines marketed will need fto be

of sufficiently robust design to cope with this prablem,




SUMMARY OF MAJGR MACHINES

Power Till=ers

Existing Situation

Make Size Yolume (1351) Remarks
Ashtad Iran Mfg,-Ind., 4HP Diesel ) Manufactured in Iran with
Co.Ltd. 4 5HP Hﬂrnseneg large local contant.
7HP Diesel )4,000
7HP Kerosene ;
B.5HP Diesel )
Future

Market is sufficiently large (estimate by FAD - approximately 6,000
per annum) to allow for more than one manufacturer. This will provide
campetition which in my opinion will be in the interest of both the

consumer and the country.




St ARY OF MAJDR MACHINES

Sail Preparation and Tillacge Imnlements

Existing Situation

Apart from some gmall local mznufacturers most of these are
imnorted - the majority from Eastern Eloc countries, at attractively

low prices.

Future

The availability of tillage mAchines at attractively low

nrices has in my opinion acted as a brake on the development of an
Iranian implement manufacturing industry. 1f the object "The
Industrialization of Iren" and chanoe from a rural farm subsistence
type econnmy to an industrielized country with a smaller nercentane
of the population engrged in direct agriculture, in the <hort term
this may result in the cost of items made in Iram being higher than
imnorted produrcts. Unfortunately this is one of the universal
prohlems encountered in countries with small internal markets. 1IF
the object of industrielization is to be achieved, this cost penalty

will have to be borne for the short term,

with the commencement of production by the Disk and Earth
Ennaning Tool Factory at Arak (Mckay, Mechaval, TORL), the production
of soil preparation and tillage implements should be simplified and

encnyraged,




SUMMARY OF MAJ0OR MACHINES

Pumps for Pqricultural Purposes

Existino Situation

Manufacturer Size Type Volume RemAarks
1351 R

]_‘"

Piemcno Deen Made in Tran
6" well 500
8" e

Peerless Iran 6" Deep "
10 well 20u0

Machine Building N/R Centri- N/A "

Factory, Tabriz fugal

Future

with a small amount of expansion these companies should be able to
nrovide the pump reguirement for Iran, estimated at 3,000 Deep lell Pumps
per annum, In my opinion it is in the interest of botih the consumer and
country to preserve a state of competition in supply of pumps, at the same

time encouraging an increasing value of local content,




Sesic Thinking und Aspecta used during the investigstion

and_gouglling of he Feogrt

(1, To itaprove farm production, couplsd with farm {incoms
sha final consumption af procducts (rsduction of uaate
thpou_h distribution and astursgo).

() Idustyialization of [ren, The chen,e from s rural
farm subsiatance type sconomy 80 en industrislized
countyy uith » enaller purgcentage of the populution
engayed in cirect sgriculturs. In the short tem
this =ay result in the cust of items sade in [ren
being highse Shen imported prouvucts. uUnfortunetely
this {s ons of the universal proiless sncountersd in
Coumtrien with anall intsrnel marxeta., If ths cbjest
of industriulization is to be schieved this cost
penelty will hsve to Ds bams far the short term,
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1. Products to be Manufactured

(a) Row Crop Planter

First Year Second Year Third Year
Volume 200 1000 2000

Specification

Tractor mounted, units by row up to 5; suitable for delinted

cotton, monogerm and pelleted sugar beet seed, also maize,




(b) Drill for Grain and Similar Seeds

First Year Second Year Third Year
\/olume 200 1000 2000

Specification

Tractor mounted with rear tool bar, suitable far attachment of irrige-

tion corrugator.

Specifications: 2é.1,|°1,’?‘
Number of coulter
tines and seed tubes 14
Row spacing 6"
Tyres 6.00 416
Weight of machine 10 cwts.
~arkers
rear harrow 83 Ibs.
Height 43"
Width 82"
Length 35"

Adjustable wheel spindles provide the penetration desired




(c) Culti-Packer for Secondary Seed Bed Preparation

Firat Year Second Year Third Year

Valume 50 250 500

Specification

Suitable for attaching to Disc and Mould Board Ploughs.




(d) Rotary Lultivator for Row Crop Weed Control

This machine will reguire evaluation under Iranian condi-

tions; suggest procedure recommended by Mr. W. Giles, FAQ

. Consultent, be followed; "Model to be secured for testing
from Lilliston Imp. Co. of USAY,

Rotary Hoe breaks up crust, springs
out weeds. aerates the soil, and spepds_plant
growth when proper speeds are maintained.




(e) Deep Furrow Drill for Placing Seed Deeply, also for Plamting in

Trashy Surface Conditions

first Year
Volume 50

Specification

Number of Openers 6

Openers Space 16 "
Drill Wwidth 8
Weight 1,718 lbs.

e

Note the strow walkers on this W@#6. They clear trash common fo stubble-
mulch tiflage and seeding practices.

Second Vear

156

Third Year

500




(f) 2 Row Animal Drawn Drill

First Year gJecond Year Thirc Vear
Volume 100 400 1,000

Specification

3 rows - Suitable for ceresal crops and rice; 20 em row spacing;

5 cm planting depth,




(g) 1 Row Animal Drawn Planter with Fertilizer Placement Attachment

First Year Second Year Third Year
Valume 50 150 300

Specification

Gverall Dimensions

Length 1350 mm Fertilizer: A1l kinas,
ul N
Higt:t 1358 gz Oraft: 50 to 80 kg depending on
9 depth of operation,
Crops to be sown: Maize, Groundnut, type of soil ang moisture
Cottor, Jowar, content of the soil.

FPeas, Gram, Weight:80 kg

Labour Requirement: One man,

Power Requirement: One large size bullock cr a pair of medium sizzc
bullocks,

Rate of Planting: 0.8 hectares (2 acres) a day for 610 m» (24") row
distance.

Approximate Cost: Rs,350,00

Final prototype of one row planter in operation.




(k) Jooden Float for Secondary Seed 3ed Preparation and Leveliing

First Vvear Second Year Third Year
Volume 50 500 1000

Specification

This would be an ideal project for the Kara® Machinery Centre,

and I suggest this project be given to them.




(i) Motorized Knapsack Sprayer Duster

First Year Second Year Third Year
Volume 500 1000 200n
Snecification
Tank Weight Air Velocityv  Engine HP Ranne
Capscity
10 litres 12 kgs 76 m/sec 1,2 @ 5500 8 m Horizontal

RPM 6 m Vertical

UNIDO assistance: a pilnt plant to manufacture these items be

ectabliched with INTDO sssistance,




TECHNICAL - DATA

[ENGINE

Capacity... : 34 cc.
Output 212 HP.

at 5500 r.p.m.
Petrol
consumption .., : 817 cc/Hr.

Petrol Oil : Petrol 28:1 Self Mixing oil

Start

. : Rope Starter.

UNIT | Height e e e 650 m.m.

Width : 450 m.m.

Depth 290 m.m.

Chemical

Tank Capacity : 10 Lit.

Petrol

Tank Capacity : 1.5 lit

Air Velocity : 249 ft/Sec. or l
76 Metre Sec. ;
or 170 Miles/Hr.

Air Qutput . 4.15 cft/Sec.

Volume : 0.117 cub. metre/Sec.

Weight ... ... : 11.3 Kg. Approx.

Preliminary Caleculations for a Pilot Plant to manufactire Motorized

Knapsack Sprayer justers

1o investment in-plant buildings and tools

2. ex~factnry sales

3. emplo/ment

. physical size

3
4
5. estimated time to turn over capital
6

. percentage of locally manufactured content

Usd 500,000
Us%1,000, 000

, 2
10,000 m

2 % years

85




(i) Linkage Mounted Fertilizer Spin Spreader

First Year Second Year Third Year
Volume 150 500 o0
Specification
Happer Capacity ARpplication Rate
200 Kgs L3 kgs per hectare up to

600 kags per hectare




(k) Disc Harrows

First VYear Serond Year Third Vesr
Valume 150 1000 1500

Specification

24, 28, LO and 50 (witr 20" discs)

Width of work 2.60m (867 ) with 22 Gise s,
Fhanuner(ﬁ<ﬂscs6091hnw(24”),Cutawny(ﬂwfnnn anr!
plain on rear, or all citaway. Dices srnaced 288 mm
(9 apart
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(1) Ploughs - Disc and Mould Board

First Vear Second Year Third Year
1500
50N
Yolume - Disc 150 il o
- Mould Board 150
Specificetion
2, 3* and L
Disc: R | .
Mould Board: 3*, L and S *Reversi

Jand 2 furrow, adjustable for furrow
widths 8 in_, 9 in., 10 in.ori2in, Underbeam
clearance 26 in, (66 cm.)

ifications

Spec

heam. o Li . waight . 1Approx: HP L
i l . Intebody. U""”'q'b":‘?m'-'-—'l-xl;l"-"kaqg‘f,—'.'. A/‘;{,m-” ilgm ""Required -
§ fu',,%"/{" 1 gﬁz’;’f’ ek Clsgrarce " 1 Tiedraisce T " Category | 1h.0
N Wit PRy i o '
ool e ~ 410 | 40/85
i 12in 5% in 25% in 182 1?28 208 | 55/65
2';\ 31—2 mm | 304 mm 500" mm 674 mm % 1120 | 50 ) 2862
3- ‘r ) ! | . 65/7¢
d" : i — - - p—— o e s J——
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(m) On Farm Grain Stnrane Binsg

The vulume required wnuld necessitate further UNIDO investigation.

; Title: FExpert on the desien and manufacture of
"M Yarm Grair Storage”.
Curation: 2 monthsg,
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HOW TO MANUFACTURE THEM

Joint Ventures

This method Aapnears very suitable for current Irenjan conditions.
It has the advantages of:
(a) Providinng technicsl knowlecge.
(0) Local Management and Finance,

(c) Stimulating interest of all narties involved,

An example is the Disc and Earth Engaging Toel Factory to be
estahlished at Arak, This is comprisad of:
(8) Mecavarz Ltd., an Iranian company who have experience in
marketing agriculturel discs, earth engaging parts, etc., who

will provide marketing oryanization, also locel management.

(b) R, MacKay Ltd., an Australian compeny and part of the Ingersoll
Group, who will provide technical experience on the manufacture

of Discs, 8lso training of Iranian personnel,

(e) IDRO, who will provice lard, finance, some machinery =2nd guidance.

Licensing Rareements

This hae the adventage of making sveilable to Irarian companies
design, production, ouslity control and other experience not readily

available locally in the period while thise skills are being develnped,

Local Private Companies

This relies on local enthusissm to marufacture farm machinery.
Irn many cases these companies would benefit by:-

(8) Joint Ventures,

(b) Licensirg Agreements,
(c) UNIDO assistance,




Government Factories

These are mairmly large units similar to Tabriz Tractor Manufactur-
ing Plant, where the capacity involved is not readily available from
other sources, These organizations are endeavouring to do a gond job
under difficult situations, In the long term more satisfactory
recults will probably be achieved by:-

(3) Joint ventures;
(b) Licensing agreements;

eventually converting into public comparies guoted on the Stock Exchange,
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Agricultural Engineering Society or Institution

I regard the establishment of an Agricultural Engineering Society
or Institution to be essentisal. This society should be open meeting
oriented, i.e. hold meetings in both town and country areas which ere
open to members snd other intarested parties, Advertising of these
meetings could be done by notices in newspapers and pasters in places
where machinery users are likely to see them, such as dealers'

premises,

Objectives

(a) To stimulate interchange of information between interested

persons and parties,

(h) To stimulate recruvitment into agricultural engineering as

an occupation,

(c) To stimulate education in agriculturel engineering, including

cperation, maintenance and repair of farm machinery,

How to Organize

A small grant to cover initial advertising and establishment
costs, after which to be self-supporting by subscriptions from
individual members, company membership, Government department
membership, etc. Eventual management to be elected members, For
establishment, some help may be rernuired from Government departments,
extension workers, or Department of Agriculture, Spme affilistion
or co-operation with overseas organizations such as the RAustralian
Soriety of Agricultural Engineers, or American Society of Argicultu-
ral Engineers would be advnatageous during the establishment period,

Meetings should be open to all interested persons and not
restricted hy occupation or educational standards, The mairm atti-
tude to he "Progress through co-operative efforts”, Subjects for
meetings in both town end country areas should be interesting and

educstionsl,

Progress end development will depend upon the members themselvas.




Report on Agricultural Machinery and Field Enpineering Trairing Centre,
Karai, Iran

Location: The village of Karaj is approximately 25 kms from Tehran,
ad iacent to the auvtohahn,

Existing Land: 200 ha used for buildings, student training, farming,

Facilities: irrigation training and research.

Buildings (8) Student end staff accommodation, including excellent

and large general purpose hall used for lectures by visiting

Equipment:
experts, etc, (this would be a good location for holding

meetings of the sugoested Anricultural Engineering Society).

(b) Teaching classrooms and workshops; these include large
builldings for instruction on machines; sufficient access
is provided for combine harvesters. Around two sides of
the building are individusal rooms for welding and black-
smith work, machine shop practices, electrical repairs,
diesel pumn repair, parts store; one room equipped
with simple single cylinder engines - this is where the
students gain their first training, They take the engines

completely to pieces and reassemble them,

(c) Storage for tractors and machinery, These are currently

heing extender] and appear adeguate for present needs,

(d) New Ruildings: (Currently being completed and havinn
equipment installed). For tractor and implement testing.
This includes classroom, lerge building in which are beinn
installed horse power testing ecuipment, 2 dynamometers,

1 stationary sophisticated machine for testing hoth engines
and tractors by PTO connection with a capacity of up to

140 HP; the other, a cheaper less accurate PTO portable
type, mounted on wheels (this type of machine would be ideal
for use testing tractors before despatch at the Tabriz
factnry). The sundry other machines sre for investigation
and testing of fertilizer distributors, spray enuipment,
ete,



Tractors
p and
Implements:

Staff:

Activities:
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These appear sufficient for current needs. lingrading and

replacement will be required in the future.

The Karaj Centre apnears to have an adequately qualified,
conscientious and enthusiastic staff which comprises:

4 nraduate engineers ) Description given by Karaj.

2 technicians ; (Employed 30% of the time on
L workm n ) student training)
(a) Training
(1) Agricultural machinery at postgraduate level
- 15 students
(i1) Soil and water engineering at postgraduate level

- 15 students
(ii1) Field engineering at diploma level - 20 students
Rll courses are for a period of 10 months, Student
intaeke includes both males and females (2 female students
thie year), and is not limited to Traniah nationals; there
are currently students from Iran, Pakistan snd Turkey,
and last year's sturdent intake also included two students

from Afohanistan, English is the medium of instruction.

(b) Testing, Design Development and Adaptation

For Government organizations end private sector who make
formal renuests to have their marhipes tested and evalua-
ted for performence under different conditions of soils
and climate, This work has been undertaken for the
following oroenizations: Tabriz Tractor Plant, Arak
Machine Auilding Factory, Agricultural Development BONGAH,

(c) Soil and Water Engineerinng Regearch Activities

This includes research intn water consumption reguirements
of different crops, different water application methods
such as furrow irrigation and sprinkler irrigetion are
comparer, The FAD expert on this joint project
recnmmended carrugstor irrigation, Regsearch into this
would appear an idesl project for Kesraj to investigste

under Iranian conditions,

-
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Future Plans (1) The establishment of guality control laboratory with
: ment

antd Froijects

under consid-

eration: hardness testing, tensile strength testing, Izod and

standard measure/ equipment such as straining gauges,

charpy machines.
(2) Wworkshop with enough equipment to build prototype machines.

(3) ECAFE Regional Research Institute: Karaij is one nf the

proposed locations for this project,

(4) Staff: Increase to:
Graduate Agricultural Eingineering &4 nersons )

Mechanical Engineering 2 n g

Electrical Engineering 1 " yThis
Gen.Agr.Specialist 1 " g“escriptiﬂn
Technicians A " )QiVE” by
Workmen ) " ;Haraj

") nersons

effective April 1973,

RECOMMENDATIONS
The thinking for the development of the Karaj Centre should he

“controlled and Pronressive" or "not too much too quickly”. This includes
the development as an industry oriented testing and development centre.

The services should be available on a charged for basis to both the Govern-
ment and the private sector (the design and specification of the machimes

to remain the responsibility of the manufacturing companies),

Suqgestions on How to Organize This:
Ohject: Efficient use of resources, equipment, manpower, land and
bulldings.

Staff: The organization of each project to be the responsibility of one
person with specialist belp if required. That is liaison with

the manufacturer, co-ordination, organization and supervision of




Recrul c-
ment:

Quality

Control
Labora-
tory:

E

|
L
ro

|

the design and development, testino and also writing of the
renort to be the resnonsihility of the one single person, with
help from specialists if reouired.

Initial recruitment of one perazon for the situation describhed
under staff, when required use the specialists already employed
at Karaj or outside consultants. As the demand for this

service increases, more staff would need to be recruited,

The new test building nearing completion should he adequate for
this service. Some office space will be reguired and this
should include provision for a drawirg board at least AD size.

The workshop and equipment at Karai for modification and improve-
ment to machines will need to be increased in order to adequately
provide for the industry oriented testing and development service.
Additions should include workshop of approximately 140 sa.m.
located adjacent to the new building.

Equipment - 1 Lathe
1 Milling Machine
1 Drilling Machine
1 Pawer Hacksaw
1

welding and Cutting Equipment (both gas and
electric)

o

Benches and Hand Tocls

1 Inspection Equipment, micrometers, verniers

Transport - L-lWheel drive vehicle of approximately 600 kgs
capacity

If the use of the proposed quality control laboratory at Karaj
is to be limited to assistance with the current and planned
activities such as teaching, design and development of machinery,
I question the establishment of complete facilities. My reasons

are:

(a) fFor efficient utilisation of a quality control laboratory
8 large manufacturing unit is required;




(b) The use of these machines requires caonsiderable trai-
ning skill and experience. Also for effective results

the persons performing these tests need continual work,

(c) The occupations of the current students et Karej do
not eppesr to require experience in the use of quality
control equipment.

(d) The supply of this type of equipment in Iran is suffi-
clent that most of it is very lightly loaded, thus any
parts required to be tested could be sent out., There
is gnod equipment at most Government factories - Tabriz

and Arak - and slso in the private sector.

I do recommend that strain gauge equipment be available at
Karaj. This is a most useful and instructive tvpe of
equipment for the activities both current and propased at
Keraj.

The request by Karaj for quality control equipment to me is
an indication of the need for an Iranian Association of
testing facllities. This could be run similar to the
Australian Association of Testing Authorities, by which
system orpanizations with quality control enuipment of all
types maske this available on a charged for basis. Equipment
and respective compsnies are listed in a directory published
annually. For example, if it is required to test a tractor
battery to ensure that it is to the correct SAE specificsation,
8ll that has to be done is to leek in the directory, find an
organization with battery testing equipment and send it slong
for test.

Additional UNIDD Assistance to Kerai

Resistance for the selection and installation of new machinerv and
equipment
Title: Expert on Organization of Machinery Testing Centres,

Duration: 2 months




- 34 -

REPATR FACILITIES

This service is heino done with ronsiderable skill and enthusiasm,
often under conditions of poor equipment and buildings. This p=2rt nf
the industry appears to be profitable, which is emphasized by reports
from farmers, Government nfficers and others thet repairs rnan be slow
and expensive, In the Tabriz area Comhine repairs were reported as a

prohlem,
To solve this prohlem, I suggest:
(a) Training facilities for mecre service technicians;
(h) Encouragement for dealers to invest in buildings end enuipment.
This part of the industry is one ip which T did not have s.fficient

time to investigate completely. 1 suggest further UMIDOD investigation is
Juebified:

Title: Expert on Organization of Farm Tractor and Ferm Mechirery Repairs
(Private Sector),

Duration:2 months,
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COMPANY REPORT

2. Iran Tractor Plant, Tabriz

Location: Anproximately 6 kms from the town of Tabriz,
Modern huildings comprising partially completed fully integ-
rated tractor factory.
Present Rssembly Plant fully completed with conveyor, paint spray
Status: booth, storage for subh-assembly parts. Separate test
building and track. Partially completed press and machine

shop.

Assembling:U650 and U651 tractors at the rate of 16 to 17 per day by
Phase I1 method - 98% imported parts. Locally manufactured

parts - mainly front end weights,

Future 1J651 U650 11550
Plants:  1993.74 Production 1000 6000 100
1973 (end) Press shop to be in operation (orders placed

for machinery)
1974 (end) _Machine shop to be in operation (orders not

placed for machinery)

Model 1974 Production of U651 and U650 end
Lhanges 1974 Introduction of new models

Scheduled:

2,1 Suggestions to Improve Quality of Delivered Tractors and Speed Assembly

(1) Dyno test the tractors before despatch; wuse P.T.0. simple type.

(ii) Add cooling water conditioner or antifreeze, also cooling system
leak sealant.

(ii11) Use prneumatic nut runners, improved pull up pattern and torque
wrenches,

(iv) More attention to packing at the Bulgarian end: rust preventive,
moisture absorbent, etc., in particular for use with gear box
oil filters.

Design Improvements

Dry type replaceable element air filter with pre-cleaner and
screener, Fuel tank and low pressure fuel system to prevent leakage

of fuel on to batteries. Remote hydraulic hoses and couplings.

Steering system, Rockshaft housing.




2.2

2.3

2.4

245

Organization Improvements

Establishment of Product Engineering Department.

Duties

Selection of specification of tractors; responsibility for
reliability of tractors, including minor design improvements;
liaison with Rumanian factory for these two responsibilities.

Specification of locel content - As component parts such as
radiators, generators, starters, air cleeners, hoses, tubes, Fittings,
etc. are manufactured in Iran, these should be deleted at the
Rumenian end and local compnnents fitted in their plece. The testing
and approval of these parts should be the responsibility of the
Engineering Department.

Improved quaelity control including:

(a) Inmspection and approvel before despatch at the Rumanian end.

(b) Packaging for prevention of rust and other deterioration
during transport, both before and after assembly at Tabriz.
Dynamometer testing of tractors before despatch.

Improvements to Existing Products

Some of these ere relatively simple such as correcting leeskage
problem on fuel tank and low pressure pipes and would have the advan-
tage of providing experience for the proposed Product Engineering
Department,

Model Chenges in Place of U650 and U651

The Iranian market now requires improved type of tractors.

Considaration should be given to integrating the tractor factory
with an engine manufacturing plant which could provide suitable engines

for automotive, earth-moving, stationary, and other applications,
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267

2.8

Before any further investment is mede in buildings or plant,
a complete study of the economics of menufacturing and marketing -
both local and export - should be made. This should include
consideration of 10,000 units per year for a fully integrated
factory.

U.N.1.D0.0. Assistance

The organization of the Tebriz Trectory Factory is so compli-
cated that it would require further UNIDO investigation.

Title: Expert tesm on all aspects of tractor menufacture and

plant organizetion.

Duration: 3 months

Record of Discussions with Users of Universal Tractors

Years of Service
of Tractor

3 manths Diesel fuel leaking on battery; sppeared
to be cap fitting problem,

1 year Fuel leaks on battery; an initisl delivery
oil leaking at most gasket joints,

1% yesars New rock shaft housing; fuel leaking on
battery.
1% years Steeriny nat sufficiertly eccurate; appeared

to be linkage problem.

2 years Fuel leaks on battery; fuel pump leaks.
Remote hydreulic quick couplers leak,

2 years Fuel leaks on battery; fuel pump leaks,
Remote hydraulic quick couplers leak.




COMPANY REPORT

Rrak Machine Buildinn Factory

Location:

Product,
Mix:

Apprnximately 4 kms from the city of Arak,

Facilities for heavy steel fabrication, machining, casting

and assemhling.

Large traininng centre for technicians but do nnot apnear to

be training sufficient persons for middle marsgement ares
such as draunhtsmen for:

(a) Product desinn;

(B) Production and tnol de=ign;

product specification and scheonling personnel and productinn

nlanning nersonnel,

Rlthough this factory has adequate facilities to manufacture
and assemhle farm machinery, the product mix for year 1975/76
does not include complete machines, The emphasis is on
boilers and similar more complicated piroducts with an expected
hinher profitability. The comnany is however prepsred to
manufacture 2,500 tons of agricultural machinery, fabrications,
pressings, forgings and castlings during this year. In the
short term, I guestion this decision, The plant is not fully
loaded and in my opinion it is better to have some load even

if it is not the ideal product for which the factory is suited,




COMPANY REPORT

Macine Topl Co., Tabriz

Location:

Product
Mix:

Approximately 5 kms from the town of Tabriz.

Facilities for casting, fabricating and machining,
Excellent laboratory for foundry sand quality control.
ARlso Training Centre for technicians but do not appear to be
training sufficient persons for middle management area such as
draughtsmen for:

(a) Product design;

(b) Production and tool design;
produrt specification and scheduling personnel and procuction

planning personnel.,

This factory includes centrfugal pumps suitable for agricultural
applications, also stationary diesel engines up to 40 HP,
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COMPANY STUDY OF IRAN 30HN DEERE

Joint venture: John Deere 30%, remainder local capital, including
5% investment by IDRG., (Deere has Management Agreement for Arak
Factory.)

Orgarization

Head Office and parts store (for industrial equipment only) located
in Tehran,

Factory located in Arak, Sales are handled by T.C.C. Co., Hafez
Avenue, Tehran. (This company stores all agricultural spare parts
for Iran.) T.C.C. Co. have two branches and 8 sub-~dezlers.

Tehran Office and Parts Stare

Located at: 15 Ave, fariman, Tehran, Iran.

Area: Offices 200 M
Parts Store 100 M2

Personnel: Management 6 (includes 3 expatriates)
Dffice 12
Parts Depot 2

Service

Personnel: Service Manager 1 (expatriate)

Service Mechanics for
emergency service 2
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Factory

Located at: Arak

Area: Land L4 Hectares 350 M x 1,25 KM
New Factory 14,000 M2
New Offices 1,000 M

Currently using a temporary building of approximately 2,000 M2 which
will be removed when the new factory is fully operational - due March/
April 1973,

Personnel: Management 4 (includes 2 expatriates)
Dffice 21
liorks L5

Scope of Manufacture

Assembly and welding. Machine tools are being introduced progressively
as completion of factory proceeds.

Current Activities

Assembling tractors imported: CKD from John Deere factories in Madrid,

Spain and Waterloo, USA,

Local content: Wheel Weights, Tyres and Batteries, Mufflers* and
Radiators*

Assembling combines imported: CKD from Zwibrucken, Germany.

Local content: Special reinforced frame, Tyres and Batteries.

Assembling 302 Spin Spreaders CKD from Arc-le-Gray, France.

Disc harrows and other implements CKD from various other John Deere

factories.

*Samples being inspected for guality approval




PRODUCT RANGE

Tractors
Model He Production Locel Remarks
Net Flywheel uantities content
SAE Stafidard 1351 1352
920 41, 60 Not currently lihesl Weights Imported
3. - available Tyres from Spain
(Possibly Battery
available Front Weights
early Feb, Radiator*
1973) Mufflers*
Paint and
Rssembly
2120 76 110 " " "
3120 8.4 60 " " "
L4020 113 30 " " Imported
from USA
4320 135 11 " "
Combines
Model HP Production Table Type Remarks
Engine Quantities width
1351 1352
630 97 116 Not currently 35-16! Slat Special
(Combine (Made by available reinforced
made in John (Possibly 8l-141 Slat frame for
Zwibrucken,Deere, available Iran
Germany) France) early Feb. (Local
1973) content:
Reinforced
Frame
Tyres
Batteries)
- - - —

*Samples being inspected for guality approval




Uther Products

Spin Spreader

Disc Harrouws

Ploughs

FUTURE PLANS

Land Planes
Ditchers
Blades
Planters
Drills

Industrial Equipment

Back Hoes

Front End Loaders

Agricultural Equipment

-1 -

302 Trailed Model

Bw Series 24, 28, 32, 4O, 52 (20" Disks)
L?25 Series Offset 24" Disks

F135 -~ 5 Furrow Mould Board

63531 - 3)

83541 - 4) Disk Plows

§3551 - 5)

F35 Series - 3 Mculd Board Plows (Integral)

- 4 Mould Board Plows ( " )

Balers
Rakes
Cultivators

Forage Harvesters

Increased rate of local manufacture less imported parts. Some sub-
contract purchase of specialized items, earth engaging points, plough

shears, etc.

Combines will be assembled locally with an increasing content of local

sheet metal parts,

Increased rate of local content is delayed due to slow deliveries from
sub-contractors*, delay in clearing materials and machine tools through

ports.

*Quality control problems at supplier level.
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Machine Tool List (Arak Factory)

Item Due Delivery Date

Not currently available (Possibly available early February 1973)

welding and Cutting Machine List Due Delivery Date

Not currently available (Possibly available early February 1973)

Comments by the Works Manager

He is very pleased with the speed at which the Iranian workers have
become familiar with the assembly work,

S.8. Dec.27, 1972
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COMFANY REFORT

Zamyad (Includes Rena Co.)

Location: Office ~ 732 Ave, Saadl South, Tehran

Factory - 01d Karaj Road, Tehran

This factory includes:-

1, Assembly of B,M, VUolvo Tractors.

2. Assembly of Volvo Trucks (some local content).
3. Assembly of Nissan Pick-lUps (some local content).
4, Manufacture of Radiataors.
5. Manufacture of Springs.
Product Model HP Volume
Mix: 1351
B.M. Volvo Tractors T650 a0 400*
7800 106 34
7810 130 12

*Could sell more if available, quantity restricted by imnort licence.

Zamyad is also concerned with the importation and marketing of other
implements which appear to function well under Iranian conditions;
these include:-

(a) Tillage Machines, Ploughs, Disk Harrows, Chisel Ploughs, Scarri-

fiers and Rotary Cultivators,

(b) Harvesting Machinery, Combines, Sugar Beet Harvesters, Potato

Harvesters, Forager Harvesters, Hay Rakes and Balers,

(c) Planting Machinery, Seed Drills for Cereals, Sugar Beet Flanters,

and Potato Planters.

This company carries out modifications and improvements to imported
machines for efficient working under Iranian conditions, Although

they have a licence for the manufacture of farm implements, no

production has taken place,
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COMPANY REPORT

Ashtad Iran Mfg.-Ind, Co.lLtd,

An Iranian company with licensing agreement with Mitsubishi Heavy
Industries, Japan, for the manufacture of power tillers and small

threshing machines.

Location: City Office - Vesal Shirazi Avenue, Tebran
Factory - Ghasvin Road, Karaj

Facilities:Far fabrication, machining, casting and wood forming.

Staff: Includes 3 expatriates - Japanese - from Mitsubishi -

production engineering consultants,

This factory appears to be well arganized, producing a good quality
product with 8 decreasing amount of imported components from Japan.

These are mainly engines and difficult to manufacture castings.

Product Includes tillers, 4 HP diesel, 4,5 HP Kerosene, 7HP diesel,
Bix: HP Kerosene, 8.5 HP diesel - 4,000 per annum,

Threshers - 8.5 HP diesel and 11 HP disel - 4,500 per annum,




COMPANY REPORT

Peerless Jran Corporation

Join* Venture: FMC Co., Californie
Ministry of Power and Water
IMDBI + 2 private parties

Location: City office - 32 Sepah Street, Tehran
Factory - 0ld Karaj Road

Land: 45 ha
Factory: 1440 sq.m,
Machine Shop: 1980 sq.m.
Parts Warehouse: 700 sqg.m.
Office: 500 sg.m.

Facilities: Foundry for bronze and cast iron; machine shop, including

pipe threading.

Product 6" - 12" bow! deep well pumps,approximate capacity of
Bix: 2,000 per annum,

Imported components include bronze ingots, nrecision cast
bronze bushing stock, precision shaft, precision seam
welded pipe, precision bevel gears, foundry supplies -

core binder, etc.

Labour Only one expatriate; majority of remeining labour is
ferre: in plant trained persons who have 1ittle experience of

factory work,
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COMPANY REPORT

Piem Co.

A relatively well-organized Iranian company. Possibiities for

improvement in planning and scheduling, labour and quality control.

Location: City Office - Lalezar Avenue, Tehran
Factory - Ghasvin Road, Ksraj

Facilities: Modern factory with foundry for ferrous and non-ferrous
metals,
Rdequate machine tools including lethes, drilling
machines and pipe threading facilities,

Staff: Apparently skilled operastors' training for naw entries is
by on the job method.

Major Problems Reported by Company

Availability of meterisls - where materials are imported, considerable
delay is encountered clearing these through port fecilities. Speedy
receipt of materials would make it easier to to keep to nromised

delivery dates.

Product Deep well pumps for 4", &" and 8" delivery pipes.
Mix:




COMPANY REPORT

Aluminium Smelting Cao., Arak

Joint Venture: Reynolds Aluminium
Pakistan Government
IDRO

Leccation: Approximately 5 kms from the city of Arak,

Facilities:Converting of imported alumina into meny types of aluminium

ingots and bars.,

Capacity: 45,000 tons per year which is currently above market require-
ments. The surplus could probably be sbsorbed into the

manufacture of motorized knapsack sprayer dusters,
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COMPANY REPORT

Dorman Diesels

Location: Approximately 5 kms from the city of Tabriz,

Facilities: Factory for assembly and manufacture of diesel engines 25 -
250 HP suitable for stationary applicaetions, water pumping,

etc,

(Unfotunately, schedule did not 2llow time to inspect this factory.)




- 51 -
COMPANY REFORT

MacKay, Mecavarz, TDRO, Nisk and Farth Freaging Tool Manufacture Comvany

Joint Venture:

(a) Vecavarz Ltd., an Iranian company who have eyp rience in
marketing agricultural discs, earth engaging parts, etc., who
will provide marketing organization, also local management.

(n) R. MacKay Ltd., an Australian company and part of the Ingersoll
Group, whe will provide technical experience on the manufacture of
Discs, also training of Iranian personnel.

(¢) 1IDRO, who will provide land, finance, some machinery and guvidance,

ey g

Factory approx. 4 km from city of Arak (site has been selected,
no construction of building had started at 2C November 1972,
althongh it is expected that production will commence in 1973.
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SOME VISITS

COUNTRY Tabriz

a) Universal Tractor Factory.

b) Machine Tool Factory.

c) Experimental Farm,

d) Department of Agriculturel Engineering.

Karaj

a) Farm Machinery Centre,

b) Seed Testing end Development Centre.

c) Power Tiller Factory.

Arak

2) Machine Building Factory.

b) Iran John Deere Factory.

¢) Aluminium Factory.

d) Sugar Beet Factory.

e) PIEM Co, Factory.




Ahwaz and Dezful WKhuzestaen Province,

a) Haft Tappeh Cane Sugar Project,

b) Department of Agriculture Ahwaz

c) Small Farms Visits.

d) Pahlavi Dum and Irrigation System,

e) Iran California

f) K.W.,P.A. experimental Farm,

q) Iren Shell Cotts.

Shiraz snd Esfahan

a) Restegar Farm asfijan

b) Small Farms Visits.

c) B.M. Volvo Dealer,

d) Supar Beat Farms,

e) Department of Agriculture Esfzhan.

f) Department of Agriculture Shirgz.

g) Small Farms Visits.

h) Sugar Beat Farms,




_54_

i) Department of Agriculture Machinery Repalir and Hireing

Statian,

j) Farm Corporation. Percepolis,




SOME VISITS '

JOWN Government Departments,
a) Ministry of Agriculture.
b) Ministry of Economy.
c) Plan Urganization,
d) 1.D.R.0.
e) B8.0.N.G,A.

f) Department of Agriculture,

Private Sector
a) Irar Bhember of Commerce Industries and Mines.
b) Allis - Chalmers,
c) Dorman Iran Diesels,
d) British Embassy: 1) Agricultural attache.
2) Representative of the overseas deve-
lopment orpanization,

e) Zemyad Co,

f) A.M, Volvo Factory.




Q)

h)

i)

kD)

k)

L)

11)

m)

n)

|
N
[Oa)
1

Rena Co,

Meckavar Co.

Ralph Mc Kay Co.

Iran - John Deere S5ales Office,

PIEM Co. - PUMP Co.

J.1. Case

Allis - Chalmers.

Peerless Iran Co.

Leyland Motors Iran,




Request from the Government of the Empire of Iran

POST TITLE

DURATION

DATE REQUIRED

OUTY STATION

PURPOSE OF
PROJECT

for Special Industrial Service

J0B  DESCRIPTION

15/1IRA/71/807/11-01/01

Expert in Aaoricultural Machinery Manufacture

(Feasibility Study) Team Leader

Three months with possibility of extension

As soon as possible

Tehran, with possible trevel within the country

To analyse tne status of agricultural mechanization,

manufacturing feasibility, and the necessary allied

elements such as adaptation, testing and maintenance,

and to asslist the Government in formulating a ratio-

nal manufacturing programme through comprehensive

recommendations,




DUTIES

- 58 -

The expert eill be the Leader of a two man team, the
other member being an exnert in the acriculturel me-
chanjzation feasibility study, from the Food and Agri-
cultural Organization of the Unated Nations (FAO),
They will he expected to carry out jointly the follo-
wing analysis in the agricultural machinery and imple-
ments field:

analysis of the existing pattern and future trends in
agriculture, land development, irripation extenslon,
crop pattern and agricultural machinery usage, inves-
tigaetion of Government plans for mechanization and a-
nalysis of import, sale and productinn statistics of
agriculturesl machinery and implements, Based on the
above, identification of the present and futurse trends

in the level of mechenization, designs and market po-

tential., Analysis of the existing facilities for design,

development, adaptation and testing and repair and maine

tenance and identification of the areas which require



further attention,

The above aspect of the assinment will hbe primarily

carried out by the FAOD exnert.

The UNIDO expert will primarily he exoected to:

1.

N
.

3.

5.

identify suitable products for menufacture, analyse

the need for re-design and adaptation, and establish

project specificatinn, product range and production

volume;

formuslate engineering and technical details for de-

velnoment and adaptation, cuality control, testing

and product performance;

evaluvate and formulate technical and engineering

specifications for an effective repair and mainte-

nence programme;

study the status nf existing agricultursl machinery

industries;

analyse the manufacturing feasibility and formula-

te preliminary pre-investment studies on selected




product rances,

dased on the above twr detailed analyses; prenare & com-

prehensive r=port on the various aspects of the agricul-

tural machinery and imnlement sector, with majior emphasis

on:

a) the establishment of an "Aqrizultural Enpineering

Resesrch Centre®" for research, design, development
? 4 ’

adaptation, prototype fabricatiuon, material selection,

laboratory anc field testing, lccal personnel training

and techno-ecanomic service to the Government and ma-

nufactiring sector (demand analysis, product specifica-

tion, cuality control etc.) in the field of agricultu-

ral machinery ena implements (project details, finances,

duration, organization, work programme, physical faci-

litins, training, esperts needed, etc.)

b) the establishment of a manufacturing unit for crop

protection equipment - sprayers and dusters. (Product

specification, product range, demand, praoducticn volu-




QUALTIFICATIONS

me, oreliminary details on investment, physical facili-

ties, technical manpower etc.)

c) assistance to the Universal Tractor Manufacture and

Assembly plant in Tabriz, and tractor implement and com-

bine factory at Arak. (Nature of assistance, Job Des-

cription, duration, physical facilities etc)

Recommendations on the future line of action towards the

establishment of such manufactiring units and other allied

facilities.

Recommendations on the further assistance needed for the

country by UNIDO and also jointly by UNIDO end FAD towards

effective implementation of the above recommendations.

The above aepects of assignment will be carried out jointly

by the UNIDO and FAO expert under the guidance of the team

leader.

University degree or equivalent in Agricultursl and/or Me=-

chanical Engineering. Extensive experience in product iden-

tification, manufacturing feasibility studies and techno-




LANGUAGE

BACKGROUND
INFORMATION

economic pre-investment analysis in agricultural mechine-

ry and implements sedtar.

English; (In case of French or Spanish mother tonge, e

fair working knowledge of English is desirable).

The Government af Iran has placed emphasis on agricultursl

mechanization and local manufacture of agricultural machi-

nery and implements, The ECAFE-UNIDO Fact Finding Team on

Industries Manufacturing Agricultursl Machinery, which

visited Iran in January 1969, identified importent srees,

such as design, development and testing, local manufactu-

re of sprayers, pumps, small engines, combines and expen-

sion of manufacturing facilities for pawer tillers and

tractors, which require immediate sttention. The team's

estimstion nn demand by 1975 is & follows: (in units)

35,000 hand sprayers, 20,000 power sprayers, 25,000 gaso-

line engines of 1-2 HP, 10,000 power tillers and 10,000

trectors. The present demand for deep~well pumps is es-

timated to be around 3,000 units, The Government partici-




pated in the UNIDO Expert Group Meeting on Agricultural
Machinery in August 1969 which stressed the necessity of
sprayers and assisting the existing manufacturers in gua-
lity control. The UNIDO Long-Range Frogramming Mission
which visited Iran in early 1970, recommended an "Agricul-
tural Engineering Research Centre" through joint assistan-
ce from FAOD and UNIDO, Based upon these recommendaticns

ang local reguirements, the Ministry of Agriculture as well
as the Ministry of Ecomomy, requested UNIDO technical assis-
tance in the establishment of a "Design Institute for Agri-
cultural Machinery and Implements", including facilities
for testing and product performance evaluation, establish-
ment of a manufacturing unit for crop protection and assis-
tance to the Universal Tractor Manufacture and Assembly
plant at Tebriz, and the implements and combine factory

in Arak (investment policy, quality control, and testing),

In order to analyse the above factors and draft a rational

technical assistance programme, the Government of Iran
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requested the assistance cf UNIDO for deputing a UNIDO=FAD

Manufacturing Feasibility Study Team at an early date.
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LIST OF SOME PERSONS CONTACTED DURING WORW GN THIS PRG3ECT

Amir Yasdanian
Ww.,P, Stacey
5.M. Banadi

Masud Kaompani

John W. Phillips

Welter Vogel

Sfaii General
R. Karimizadeh
Kianzad

A. Nadersepahi
N. Farzan

M. Nazerian

H. Tabib
Nadovi

John R, Vavghn
Calhune
Davenport

R. Fitzherbet
Scott G.M,
Emam

Rowani

Omidi

Salamian Mahdavi

Farm Corporations
Peerless Iran

Iranian Investment Corpora-
tion

Commercial Director
Cargo & Shipping Co. Ltd.

Me: ager Farm Machinery
Centre

Agricultural Engineering

Karaj Testing Centre

K.L.P.A,

" Dez-Irrigation Project

Dept. of Agriculture

Agricultural Engineerind
Department

Plan Organization

Pahlavi Ave, Teheran

0ld Karaj Rd. Teheran

Shah Ave. Teheran

Saadi Ave. Teherns

Shiraz
Shiraz

Karaj

Andimeshk
Dezful

n
Andimeshk
Dezful
Dexful

1
Teheran

Ahwaz
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Norban
R. Farid

A, Borhan

Farhang Ronaghi
Jack Schuh
Hannes Kremkau
M. Kashanlzadeh
R.G. da Costa
Sokhansanghd
Dyson

Francugie

M. Khoje ‘louri
Ahishami

G.M. Fouladin
K.R. Aidun

T. Okui

T. Hosono

A. Nagaya
Manoucher Taslimi
Farrokh &, Moasser
Touwisi Aryamehr
Hoseein Kamaly

Hosein Quoll Mafi

A, Vaccari

Plan Organization
Training Centre

Ministry of Agriculture 8
Netural Resources

Iranian Aluminium Co. IRALCO Takhte Jamshid Teheran

Iran Bohn Deere

Arak machinery Centre
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