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Consul tent for Basbody Decicn arrived in Baghdad on l©**1* of April 
19&2| for a short term r3sifT*nent of three months in the Speciali?». d 
Institute for Zhpineerinp Industry, (Product Development end Desim 
Depertraect) TEIlD: Project w/TRQjn/001t Po.t !-o. 11-12/7- 
The job description, office order detailing the work pro^rmne, 
minuteB of the meeting held at State Uiterprise for Automotive 
Industry er.d the preliminary .report rre attached tc this report sc 
Appendices 1—4*

3. romnics
i) The Stete Biterprise for Automotive Industries in Islanderiyah 

(hereinafter referred to as .Automotive Industry.*) is a producer 
of bus-bod lea, but vitr. limited facilities for:

r« research, development and desim.,
b» menu? rcturin - of components end co:.'pcr.;r.t parts rv̂ -uirec 

for assembly*
ii) The exist 

or. the Of:
production of the small tru 
cf licence SAYIfT., ar.c cc-rr

ith pry lore 4 lor.r,
1 r:?rs? ai-dt::

ni ;

trill be ceases by the end of Ipoi*
The existin'* production of the buses ?.ee~. 
*..*ith 2? seats fnc >« ctendinp prssrnfer? *- 
seats v.-ill be ceased during first half 01 

Durir- second half of 15v2 it trill start t 
longdistance bus i;ec-r. f?7 under licence r~
Due to the design concept of the existin­
fer co-operation v:itii the Irani inc.ustry i

he- Production of r nev
'* * * *4 ̂’p. 7Vf T'T*? Vv**•  «i -------- -- .  v i . l v , .  _ . , L. ’. V w % •

cur bodies, the possibilities 
nauui ?cturirp component

prrtr end components vrere not until no;: sufficiently explore
iv) The Specirlir.ee Institute for Snpineerir.- Industries (hereinafter

referred to rs Institute) has in its lcr.£p*er;ne prorrmvoe, all activi­
ties required for assistance to the Automotive Industry.- but until no-..- 
vrithout experience and vrith limited facilities*

v) As r result of rapid development of Industry in Ir.A*l, particulary 
concerning the Automotive Indttctry* Tiife State Enterprise for Automo­
tive Industry bought the licence from UlATdG-ilunprry for bur body oe- 
eirr. Iras beer;. 577»
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Bus Been 577 is a modern Bus, Bade on the conventional rrx.ti- 
purpose frame chassis of Scania X 112* Bus is nodern shaped 
with sirconditioner and other neoessary equipment to suit Iraqi 
conditions for the passenger comfort-intention of the Automotive 
Industry is to produce this Bus in the next four years hut with 
some modifications tdiich can he introduced immediately and the 

changes whic> could he introduced in the future*

P* CONCLUSIONS
On the basis of the prototype documentation of the Bus Beem 577 and 
remarks given ty Design Department from Automotive Industry, a* well 
«is from customers side and from the "Product Development and Design 
Department" in the Institute* Consultant for Busbody Design (UTIDO), 
all modifications and main changes could he devided in two groups 
reffered as modification on new Busbody Design licenced Bus Beem 577 
and the main changes in Design*
« Modifications on new busbody Re err. 577;
Some of modifications on new bus could be and should be introduced in 
cooperation with licencer of the Bus 577» The modifications which ere 
proposed to be introduced immediately for coming production which will 
start in August 1982 ere given below*

1. The modifications suggested by the customers side es well as Design 
Deportment in Automotive Industry:
— Inside lamps and loudspeakers should be inserted into the oeiling
— The head lamps should be rectangular
— The «ain door should be hinging type
— The step-light should be not on the oeiling
— Pom' front seats to be supplied with ssb-treyes
— Cleaning the windscreen should be restudied
— The linking arms on the cover of the luggage space should be the Erne 
type es for the engine cover

— The floor carpet ie too expensive end it is not easy for cleaning; 
should be used plastic carpet;

— Seat heed support should be covered with cloth
— Number of the emergency hammers is not sufficient
— The curtains should be sliding type
— Duct cover for the eirconditioner filter should be with locks, but not 
with screws;
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— The Xoiieie door is too narrow ;
* Toilet paneling should be from washable materials;
«- The floor cover in the front of toilete door should be the same as 

for the floor of toilete*
— Separate aircirculating in toilete should be introduced;
— The capacity of the water tank is sot sufficient; it should be 
300 lit*

— The windows glass should be double and more snoksd (5O5C brown)

2* Modifications suggested by the Consultant■r— The main door on new Bus Seem 577 not to be changed, and on intercity 
bus should be introduced two wings Butterfly door as well as four 
wings door on City Bos* These suggestions come for two reasons:
i* This type of door assures tight closing of the door opening,

specialty because of airconditioning and exchange of warm and cool 
air*

ii* Opening of the door is oontroled by driver from one place* In the 
case of accident this type of doers are much sure, then hinged type 
of door (safety angle)*

— «lie light for steps should be placed on right place,
— Tue linking arms 1 v̂ jgage space should be the same type as on the 

cover of enĝ ?.e/7.as- 7^Trings/ the type of existing arms are not safe 
enough,

— The cover foi airoonditoner filter should be redesigned because the 
climate and conditions require more freqwr»t cleaning,

— More efficient aircirculationlng in toilet should be reinforced,
— Introduce the separate engine for airoonditioner compressor in long 
distance buses because of the climate and conditions*
All. suggested modifications should be introduced in cooperation and 
agreement with licencer* Some of them should already be carried out 
on eight buses in August end to be oonveyed in design documentation*

f - #
The main changes in the design suggested by the consultant*
The new Bus Reera 577 is one modern long distance Bus foreseen for high 
passenger Comfort* If the licencer accept suggested modifications, this 
type of bus could be produced for next few years, and thereafter to be 
replaced by new bus designed, tested and manufactured by local staff*
i) The first main change should be to replace the conventional frame 

chassie by integral chassis, but to use the same busbody structure,
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baaxing in rind that the lioenoer will supply the factory with 
the fixtvncs ssd necessary jin for the bcusbody of Been 577» 
and they will he used as well as for redesigned Bus*
In the first stage of the proposed program»» new Bus family will 
he designed that is fully integrated Body and chassie structure hus» 
which will he Jie hssis for all Buses designed in future stages*
This change is suggested he cause the experience sod trend in the 
world market is that the integral hus structure is cheeper in pro­
duction and is more flexible than the busts on conventional chassie 
as well as the capital investment is lower*

ii) The second change is to replace the window single glasses to double 
glass and to he smoked to ' This change should he carried out 
in the stage of design» hut on the hssis of testing efficiency of 
airoonditioner under the Iraqi Conditions*

Jflventeres of the integral husbody structure:
Boonotr:
The integral husbody structure is better» because of the less weight. 
The integral chassie is made from square end regtangular steel-tubes 
available on any market in the w>rld. Sven in Iraq there already is 
a naming production of such tubes* Katerial for the tube production 
is normal structural steel ct. 37 to st* 42*2 weldable and is also 
available allover the world* The tubes are produced according to 
M S  Standard 59410* The fixtures and jigs for husbody structure 
will be the same as for the Bus Reem 377* Investment is only in 
the manufacturing of fixtures for the chassie.

j

n
D
D
0

Technolo^'i
The experience in Bucbooy production is existing in the factory end 
the staff is already skilled. The technology for chassie mar.uf a cu­
ring does not differ very much from the way of manufacturing the 
chassie* Integral chassie does not recuire pressdies and huge 
expensive presses» which will vjorl: not full time through out the 
year* The chessie is welded in <X>2 etmosphere, end welding machines 
are elrerdy existing in the factory as are the skilled workers*
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Integral chess ie is such sure flexible "to accept set of Conroonents 
from different producers end this is very important from the cus­
tomers engle not to he tied only to one Bourse*

Comforts
Integral busbody structure is one oscillatory system end vibra­
tions are more acceptable than in bus made on conventional chessie*

Safety:
In respect of safety, both types are safe enough if they are of good 
assign end ere properly tested* In case of accident, longitudinal 
rigidity of conventional chessie may cause more damage than integral 
body structure*

Disadvantages of the Integral chessie
— Staff for development end design as well as for testing in the tine 
being is not available in Irar* The local staff should reach certain 
level of experience only through practical woriu This requires vreri: 
in the field for number of years.

— The same problem will appear the staff in Technology Depart­
ment, though even, they have vcperience in technology of exis­
ting production.

— Equipment for testing and * auction tail be needed*
— The customers are used to conventional design and vrill tai:e tine to 

accept nsw design of integral bus body structure.
— The responsibility for development, design, testing end quality 
of production is only on local staff end Industry who do not yet 
have sufficient experience.

Technical explanation rnd comrrison in acceptance of Components 
from different sources between frame chassie and integral chrssie 
— The frame cha.sie is Composed from two side rails and members, 
crossmenbors rivetted or screwed. On the side rails are already 
foreseen all holes needed for brrchctc end for mour.teuing the set 
of Components*
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-That reelly means that the conventional chascie is designed, 
manufactured for the Components from certain producer*
Replacing this Components with the Components from other 
suppliers is possible hot with more difficulties! even some­
times is not possible for example! the vertical line engine 
to be replaced with Y-type of engine causes many difficulties*

-* The integral chessie is designed end composed from the sections 
pointed for engine nountening, or rear axle with springing! front 
axle with springing! steering gearbox etc* In the period of de­
sign of new integral chassie will be already studied end foreseen 
tr use the Components of different suppliers, but to use the seme 
iirture for chessie assembly* To replace the Components from one 
to the Components from other supplier is question of small redesign 
end changes of some tubes*

Bus family with ragxinaly unified elements
On the basis of the longdistance bus designed in stage 1, in stage ]<o.2 
two remaining buses ;all be designed!

— Intercity bus end
- City bus

In the design period in stage No* 2, the development and design group 
should study both versions in such a way that the bus body of longdis­
tance bus stays as it is, except opening for doors/number of doors/and 
type of windows, duct for eircirculeting, air conditioning, seats, inner 
arrangement*
Intercity bus ..111 have more seats than the long distance bus, air condi­
tioner could ;.lth compresor driven by the main engine, smaller capacity* 
cf fuel tanl: end water tank* All other differences will be studied 
during the design.
The city bus vail not have airconditioner, but good aircirculeting 
system, the vandows with possibility to be opened. The doors much v.'ider 
and butterfly four vangc type, because of better passenger circulating 
through the bos.
As con cuius ion, the family of the buses should be unified as much as 
possible.
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B* B3?JIRS-S1TS POR TTEK BU&-BOPTSS 1ESIGN
The main goal of the development, research and the design "by the local 
staff is to reach independence of any foreign licence*
To achive the goal, the meeting on 8 Kry 1962 decided the immediate 
objectives as

"To develop a family of three maximally unified busbodieL 
based on the licenced long distance bos Reem 377 (licence 
from IKARU5, Hungary), but Kith introduction of changed 
chessie* The up-to-date integral design of chessie and 
body structure made from square end reetenguler steel 
tubes should be used instead of the existing conventional 
chassis*
A technical solution (research, prototype design, manufac­
turing and testing) should be made on the licenced bus Reem 
377 end a separate study should show the eoonomic feasibility 
of it"*

The type of the design should bs such, as to reach up-to-date concept 
as follows:
— Integral design, chassis end the body structure made from square and 
rectangular steel tubes,

— Aireprinting on front and rear axle,
— Lor" distance, Intercity Bus, as well as City Bus should be designed 
with rear mounted engine (vertical),

—  Version of Intercity Bus should he equiped with air conditioner, but its 
compressor should be driven ty the mein engine,

— Long distance—luxory Bus should also be equiped with airconditioner,hut 
compressor should be driven by separate engine,

— In new design sho ye introduced maxinac possibility to use components, 
component parts and semi-product raanui actured by local industry.

On the above mentioned, comes the main task for the future programme in 
Automotive Industry and the Institute:
To meet the above objective, the work should be divided in two stages:

STACS N0.1
The long distance bus will be designed during this stpge. There are three 
phases in this stage: '
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Phase Ko*l
— Ob the basis of the offers end пеоеввегу drawings for the basic 

components from different suppliers in respect to the вроде needed 
(size of the busbody) to find advsntegee and disadvantages of compo­
nents) their design, weight and other factors*

— On the basis of the findings is above mentioned) as well as on the 
basis ox* techno—eoonomic studies in cooperation with Automotive 
Industry will be chosen the main supplier*

— To study the chassie design to use the basic components from one 
supplier) end with minor changes on the basic chassie to use compo­
nents from few other suppliers) if it is demanded, or for sooe other 
reasonf

«  To prepare preliminary sketches of the chassie for the components of 
the main supplier,

— To prepare the necessary sketches required for changing the chassie 
if it is demanded to use components produced qjr other suppliers. The 
sketches should be detailed as much as to be easy for Design Group in 
Automotive Industry to give the ans тег on ray question on customers 
request*

Phase No* 2
— To study final design documentation of the new Bus Been 577 j
— To find out all mein and necessary dimensions of the body structure 
which directly influence the shape and the dimensions of the new 
integral chassie,

— To prepare preproject of the chassie end bus body structure on the 
basis on all datas bearing in mind to fulfill all mentioned demands,

— To foresee and suggest all feasible changes on the busbody if it is 
necessary*

Phase Ko* 3
Gb the basis of the findings in Phase 1, end Phase 2, to design the'
chassie »diich fits the body structure,

— To prepare prototype documentation for manufacturing the prototype
(according the documentation),
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— To train the designers through the practical design work,
— To hand-over the prototype documentation step ty step to 
the Bus Design Group riid prototype manufacturing group, in 
Automotive Industry,

— To follow the execution of the prototype and to correct the 
mistakes or parts ecoording the facilities in th» prototype 
workshop ifyls neoessexy, but to keep very strict demands of 
the design,

— To cooperate with prototype testing group, and to participate 
in preparation of layout of the strain-gauge and nrcgranne 
which should be prepared for prototype testing,

— On the basis of the findings in the Report prepared by pro­
totype testing group, ell weak points or overloaded members 
should be solved and introduced in documentation,

— To issue the final corrected documentation for "G" series,
— To cooperat - with the group of quality control and folic.* 
the mistakes ir. prototype rr.ar.ufacturinp if any, to act ir. 
proper tine,

— To cooperate through 3us Design Group in Automotive Industry 
with technology department*

STAGS N0. 2
Final result of this stage should be:

- Intercity Bus end
- City Bus

On the basis cf the final documentation for long distance Bus which 
should be developed, designed and prototype tested in Stage I’o* 1, 
and Stage No. 2 should be designed tv:o remaining buses *.lth 
mallv unified parts and components. The procedure in Step? No, 2 
will be the came as in first stage, but in this stage vail net appear 
the problem with the Designers, because after *t>.o years practical erpi- 
ricr.ce ir. the Stage No. 1* the subgroups and designers leading then arc 
already existing.
Attachment No 1 show the timing of the phases in stage 1 and 2 end the 
staff recnaircrcnifl.

~ 9 —
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' »To fulfil the teak arising from Stage llo. 1 end Stage Ho. 2 
four groups in the Institute end Automotive industry are to 
|be organised in very close cooperation.
[ .r -

£» STRUCTURAL ORGANISATION . .
i

Boshody development «roup will heve the task to work . :
i• — on research, development and prototype design documenta­

tion of future hushodies in Institute, 
i — to cooperate very close with ell other groups involved in
i the above mentioned two stages,

— to train through practical work the counterparts, designers 
and draftsmen, preparing them to continue the work without 
help or any licence,
This group under guidance of one chief—leeder of the group 
should, from the work point of view he devided in 6 sub­
groups or teems, and every team should he narrow specialised. 
Timing end staffing of the teems is shovm in attachment Ho. 1,1

2. Busoody Desicr, Orour in the Automotive Industry
Staffing and timing is shown in attachment Ho. 1.2
— This group should work with prototype documentation, and 
design documentation as well as required changes and modifica­
tions in the Automotive Industry,

— To cooperate very close with Bus body Development Group in 
Institute,

— To proceed the prototype documentation to the prototype 
manufacturing group, and to follow the execution of .he 
prototype,

— To cooperate with prototype testing group during the testing 
period, and specially to take share in discussion on the fin­
dings in testing Report,

— To cooperate with the group for technology in Automotive Industry 
and on request of the technology group to introduce necessary 
changes caused by production facilitiec,

. To answer any question by cue toners, or the other departments of 
the Automotive Industry,

-  10 -
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f*tto follow the production snc. if something hrppend to r_ct imme­
diate lly.
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$ •
3* Prototype manufacturing Group in the already existing prototype

workshop in Automotive Industry. attachment* gb» 1*5
53» task of this group should he:
«

— To manufacture the prototype according the prototype document a—
| tionf hut very accurate every party auhassemhly and assembly
l should he checked hy the quality control department* All neces-
— sexy changes caused hy the facilities or some other reason* But 
every change should he approved by Busbody Design Group (on the 
drawing must he: date, reason of changing ana signature),

— To oooperete with protolype testing Group during the period of 
the mutual work* After testing should he introduced necessexy 
changes and especially after testing Report to correct week points 
if any*

4* Prototype testing group;
Prototype testing should strictly- proceed according to the programs 
prepared for prototype testing group* After the end of the testing 
must he prepared final Report with all necessary data for development 
and design group* Pinal report should through testing to justify the 
parameters given or found in preproject or during the design. Testin.- 
progrenme to he proceeded is necessary to have the group of skilled 
staff and necessary equipment*
In the world and specially in the countries with very developed industry 
are existing special laboratories for testing with very expensive and 
complicated equipment. In those laboratories, tine for testing is 
much shorter hut more expensive. These specialised test laboratories 
are equiped also with special test benches capable to imitate condi­
tions as in actual use. To use all kind of nultiaxle vibrations md 
stresses, the bus structure to be tested properly. Such stations are 
supplied with necessary monitoring recording and computing systems.
But those laboratories ere used for testing of own Bus product! or. 
which is very frequently chenged end by other Busproducers even from 
different countries. That really means they rre always occupied with 
orders for testing.
Pacing now the re alii ty of existing end future production, in Iraq



Consultants opinion is that, it is not neoesscry to build such 
type of laboratory, because almost the earns result end quality of 
testing by carefully prepared progrenoe oould be done by such 
simpler and cheaper equipment end with smaller number of quali­
fied staff which for the time being is not available* One point 
moret is that the most of neoesrary equipment is existing either 
in the Institute or in Automotive Industry* Khet additional is 
needed for the new Bus family is be listed in attachment Bo* 1*4

— Recording the Etress value on the chassis* and interrgl busbody 
structure elements

The x  ‘¿egral chassie and busbody structure including side walls, 
roof, front and rear sides even outer sheeting make one system 
loaded vrith ovm weifjit, static pay—load, dynerdc forces end vibra­
tions during the riding, braking, passing over the roughness on the 
road and in the curves, all elements in integral body structure are 
loaded with part of the integral load* She opening for windows, 
doors, rir.d—screennetc* ere weakening the body structure, there­
fore, participating members should be reinforced, end very care­
fully checked through the testing* Special attention must be paid 
on flexibility and torsional rigidity of the structure. According 
the scheme of the layout given in testing programme sticking toge­
ther the straingauges on to closed members, cross members vertical 
pillars which transfer the force from cross members end anchorages 
to the sidewalls is a responsible job end must be done by the skilled 
staff.

— Geometrical dimensions to be checked
— Length, vadth, hight and clearance,
— Crossing capability,
— Inner measuring, seats, drivers working place passenger compart­
ment end fulIfiIrani the ergonomic requestc,

— Turning radius,
— Weirht tv-murin' loaded and unloaded Bur-c;ass distribution
- Weight on front axle, left ani right wheel,
— Weight on rear axle, left and right wheel,
- Weight left and right side,
— Detecting the centre of grrvity,



I —  Static stability.

■ Testin.- the output on the rollers proof stand
t
i — Eff icienc- of the transmission*
—r Measuring of fuel contAiraition

i

•* Checkinr -the power croup»
— Bigine, gearbox, clutch, radiator, tirblovdng, temperature stability, 

Cooling end heating
— Braking efficiency should he tested on roller proof stand
— Testing in trafic rcenoeuverability gad steerability, road keeping 
during the riding end braking*

— Testing the noise level
- in passenger Con?*>rtnent on few unsymetrical points,
— Outer value of noise ceased ay passing bus,

— Testin'- fie efficiency of airconditioner in Passenger Compartment
— Srploitation test Ki th loaded bus in r norrrl transportation condi­
tions»
For ell items for testing in testing programme rill be given nuch 
more detailed procedure for testing the prototype py the group for 
testing in cooperation of the International Expert in this -ri eId.

F. R3PUIR3Ca7r OF i:SC3SS/KY LOCAL 5?i?? (Attachment Vo. X-5.J.
3USBCOT TCVELOPl^rr GROUP (Attachment No 1,1 )

- T'echenical Engineer
- Electronic Engineer
- Industrial Eesigcr 
•* Ursftsr.rr.

9 - 2CS, n/:a 
1 - 9  n/ r. 
1 - 16 r/n 
3. -_66 n/r

Tctrl 295 n/p.
rJSBODy ICSIG:: G?rjp (Attachment No. 1.2 )
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Wrtnvwnrpv V'mrPA.C7DRTTiG CROUP (Attachment Mo. 1.3 )

D
‘ it

. 1 } \
—.production Bi^ineer 1 - 2 5  w/tt
—  Ketal worker 3 - 57 V »

D -  V  .
•»y - Welder 1 — 16 n/m

’’ - « Electrician 1 - 1 3  m/n
f l - | - — Helper 1 - 2 5  n/nLi %

n
* Total I36 m/m

u  ; ,
FRCTOTTP3 Tssm:o GROUP (Attachment Mo. 1.4 )

0 . r i — Mechanical Ihgineer 1 - 25 n/n
— Electronic Bigineer 1 — 4 m/m

O ' — Electrician 1 — 12 n/n
— Busdriver 1001r*

H
□  - ..

Total 49 c/n

n  '. 1 0

Itotsl number of local staff is: 600 nan/months
Qualification as follows: (shewn in Attach* TT0.1.5

n - Uechmicrl 3i?ir.eer 14 -311 is/n
0 ’ - Electronic m^ineer 1 - 1 3  m/r.

_ production Hî irieer 1 - 2 5  m/n

;.J ■ - Industrial Desicner 1 — 16 m/n
- Draftsman 5 -104 n/m

0 - Electrician 2 — 25 n/m
- Metalworker 3 - 5 7  t/m

n - Welder 1 — 16 m/m
1. j - Busdriver 1 - 8  n/m

- Helper 1 - 2 5  n/n
Total 600 man/months 

BUSBODY ICvIIL0PI-22?r GROUP (Attachment No» 1 . 7 _____)
POP. STAGS !!0. 2 - Kechmicr! rh.'-inccr 9 -216 n/m

! J - Industrial Decider 1 - 24 tr./n

LI
- Electronic 2h-ineer 1 - 1 2 n/n
— Braftsrvn 3 - 7 2 n/n

D
D

Totrl 224 man/nonth!
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? CROP? (Attachment TTo. 1.6 )

* Kechenicel Bi£ineer 4 - 96 m/m 
— Draftsman 2 — 48 g /a

Total 144 men/months

PROTOTYPE PXTPACTORIHG CROUP (Attachment Mo. 1*7̂
— Production. Bigineer 1 - 24 n/m
— Metalworker 3 -72 m/m
- Welder 1 - 24 m/n
— Electrician 1 - 24 m/n
— Helper 1 = J L m/m

Total 168 man/nonths

PROTOTYPE TeSTINC- mop? (Attachment No. 1,7 )

1 - 2 4  xa/ra 
1 — 12 m/n 
1 — 24 ra/n 
1 — 24 m/m

- Mechanical Bi^ineer
- Electronic üif*ineer
- Electrician
- Busdriver

Total 84 man/raonths
Total number, local staff in St, Bo# 2 — 720 m/n 
Qualification as follows: (Attachnent No. 1.6)

- Mechanical Ehgineer
- production Ph£ineer
- Industrial Desi^ier
- Electronic Sicineer
- Draftsmen
- Metalworker
- Welder
- 3usdriver
- Reiner

U  - 336 m/m
1 - 24 m/m
1 - 24 m/m
1 - 24 n/n

5 - 120 m/r.
3 - 72 n/n
1 - 24 m/m
1 - 24 m/n
1 - 24 m/m

Total 30 per — 72C r./n 
Total Bicinccr/nc.vtks in Strfe Ho, 1 (Attachment 110,1.5 )

- Mechanic? 1 Bi^inoer 14 - 311 m/n
- Production Bi^inocr 1 - 25 n/m%
- Electronic Rifineor 1 — 13 n/m
- Industrial Donirncr 1 - 1 6  r/n

Totrl Thf/nrrthr ?6*5 r It



Total Bigineer/nontha in Stage So* 2 (aiiachinerii Ko. i. 5 )
-- Rechanic&l Sigineer >14 - 336 ■/“
• —  production ^igineer 1 - 24 m/m

- Industrie! Designer 1 -  24 n/a
- Electronic Rigineer 1 -  24 n/n

Total fiig/nonths 4^6 n/n

Total number Sigineer/nonths for Stage Ho* 1 and Ho* 2 — 773 n/n 
Total cuaber ell other staff for Stage Ho* 1 end Ho* 2 — 547 n/®

flnKTTflrlSET OF IKTEEHATICEAL STAFF (shown in Attachment Eo. 1.8)

St a^e Ho. 1 Stage Ho. 2 Total
- Busbody Designer 25 n/m . 24 n/n 49 n/n
- Ket&lurg. for Aluniniun 3 n/n - 3 n/n

- Ketalurg. for St. tubes 3 n/n ■ - 3 n/n

— Forensn in Prot* «rorlcsh. 12 n/m 24 Ct/n 36 n/=

— Industrial Designer 12 ro/c 18 n/r. 30 n/n

— Testing Engineer 9 n/n 12 m/tn 21 n/n
- Technolog.for rubber 2 n/n - 2 n/n

— Tedmolog.for plastic 2 n/n / - 2 o/n

- Technolog.for glass - 3 n/n_____ ..i  °Ze
Total 68 n/n 81 m/a 149 n/m

•J4

%
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1» The existing production is too old end does not fit to modern require­
ments for transportation* 111 production ere based on conventional 
obassie as licenced design* The shape is . not modern and with very 
square shape of the body* Passenger oomfort in this Bus is on 
pretty low level and this production will be cancelled by the end

- of this year*
2» The nev: licenced Bus Reem 577 is e- modem long distance bus v.ith high 

passanger comfort* nicely shaped and vdth airconditioning* On this 
bus will be introduced come modifications with agreement of licencerf 
some of them will be introduced immediately and some of then in near 
future* Production of this Bus wx.ll start from beginning of the next 
ymar 19&3 end will continue until the new IPJkdBus family reach the 
stage of production* That period will be not more than three years*

3* The modifications on new bus Reea 577 ere mentioned end listed in Pinal 
Report Page No* 2 under the item ,rliodif.i cat ions”.

4* The main changes in design are to replace the conventional chessie by 
integral bushody structure, which will a 11c:: the design of three 3uses 
as representative of the family-longdistance, Intercity end City Bus.

three types should be designed with naxinally unified Bus body and 
the chessie capable to be supplied with Components from different 
suppliers*

5* To fullfii this task should be organized four groups :-
Development and design group, Busbody design group, prototype manufeo- 
turing group end testing group* The necessary staff local end interna­
tional is given in Pinal Report page 1Io.14,16. The qualifications end 
duties of the staff are ~iver. ir. attachment::.i

6. The Work Plan is explained in details ar.d it will last for stare No. 1 
(ion*" distance Bus) 25 months and in stage No. 2 (intercity pnd City Bus) 
’..ill last .V. months, altogether v.ill bo 49 months for complete Bug - 
family* The nunber of nen/nonths of local staff ir 1320, and number cf 
nrn/months of International staff ie 1/8.

7* It ic foreseen that during the preparatory period come members of the 
groupc tX'i sent to the foreign factories, to be attached to the design 
and rececrch department to be in a. picture vrhat is the rough frr.'-c cf 
proposed project end ts get p-tlcict the basic Idea whrt is cxpectci from 
them*
0:; tre or/ of the report-, r liri of nm^rarr" e'ni^ront for ’testin'-
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i ■■ - ;Л‘"r-V"- ^  —  •V ''•• As it le mentioned in Summery, it is advisable to stop the existing 

production line( :,I r .* ! * -
—  To oontirme production of modified new Bus Been 577 for few years, es 
to reach the production stage of new Bus fanily,

j
— Development end Design new family Buses on the basic of licenced Bus 
Beam 5771 to use existing equipment end fixtures supplied by licence? 
for Bus structure manufacturing,

— To develop three main representative of the Bus femily maximally uni­
fied to cover the needs of passenger transportation,

— To build up the own staff of Engineers capable to proceed further work,
— To start v.*ith "preparatory ctr-ge" as soon as possible to prepare necec-
. sery requirements for the beginning of the stage IJo. 1 . Tn preparatory 
period should be prepared:
— necessary datas, dra'i-ngs from different suppliers to be role to start 

with stud” and de si.гг. and го prepare necessary staff, local and interna­
tional lor the start end to prepare, et least, the offers from different 
suppliers for equipment for testing*

! II i

П %
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fbe consultant would like to me? that in "Product Development end 
Design Depertnen s" is t good working atmosphere with excellent 
relationship end mutual respect between consultant, counterparts 
end the staff*

Dr* Abid All Sahib Abbes, Director Generel of SI El, for his 
report end cooperation*
The consultant elso wishes to express his great gratitude to 
Dr* Abdul Katti Al-Khaffaf, Director of Product Development end 
Design Department, on the useful suggestions end greet help*
Must be also underlined the help end excellent cooperation of 
hir counterparts specially of Kiss Sahab Seedi Abdul Kerin, 
Sigineer in Design Department*
Great help to the consultant was given by Mr. Stevan Burrnj, 
Chief Technical Adviser with his excellent experience in leading 
experts end his knowledge of domestic conditions*

The consultant wishes to express his deepest appreciation to

Ljubisev Gevrilovic 
DITIDO Consultant for 
Bus body Design

%
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STAGE N o .K 25 months ) Longd istance Bus/integral chassie  and busbody structu re ATTACHMENT id
Phase No.1 and Phase N o .2 . 9 m onths . Phase No. 3 .16  m o n th s . LOCAL STAFF IN  TNSTITUTE

G roupé0  » 1 ; 1 j - > ; ; ^  ! $ I 6 j 7 I $ I 9 10 11 12 13 14 15 1 16 17 ! 18 Î9  ! 20 21I '! 22 23 24

Chief of the 
Group

Mech. Engin

ìrs t Team 
DesigaMEng 
DesignMEnç 
Beg ine r-

25 m a n /m o n th s

t r;

Hi
25 m an/m onths

:v-!- r  ■ ;. • »
19 m an/m onths

Sec «Team
DesignMEng 
Desjgn.MEng 
Beginer

*1.’ \ rr-r 
unii: i

••li; :;• ! ..

r~T~T~
25 m an/m onths
19 m a n /m o n th s

: ■■ : . I
Third Team
DestgnMEng 
JesigaM. Eng 
Beginer. 
DesigaMEng 
Beginer
W fc Team

\

25 m a n /m o n th s
12 m a n /m o n th s

12 m a n /m o n th s

DesignM-Engj ; :! 
Electronic 
Engineer

!<■
t: * }' ... .■» i. •! • r • :

r 13 m an/m onths
9 m an/ m onths

Fif th TeotiL
Design M.Eng 
In d u s tr ia l 
Designer

Draftsmen

c_:-

; .1 I ' •ri ..
" i

16 m a n /m o n th s

16 m a n /m o n th s

S ix th Team . , |
Design M. Eng ^ j « —>■.

13m an/m onths

» ;,*t:--Ì-* ; »;m :: !■»■ 25 m an /m on ths

25 m a n /m o n th s

16 m an /m on ths

-  _____I . j  l . ^  v  -  . i. k a l tJS  i i iu t i /m  V II ( hs



STAGE No*1-Longdistonse Bus
LOCAL STÀFF IN  AUTOMOTIVE INDUSTRY ATTACHMENT No . j[ . 2

B.body Deswn .  ' ^ /
: Group (A . I )  1 ! 2 3 ; L

Chief of the 
Group 
Mech. Engin

6 , 7 8 1C 11 12 13 U  15 16 17 18 19 20 21 22 23 24

2 5 m a n /m o n th s

r . ' T !

i- Desing.M!hqjL 
L Begintr I  
j Design Eng 
!... Beginer* •
I DesingMEhg 
¡' B eg iner

...p• :r
• I. ' .r.

■x :* i.;

\ \  i .

; ¡#-:j
ïr; =• "j
l> ■' ;

X X

i 25 man /m o n th s

Draftsm an

Draftsm en

.j....
i •

’ ’F• : I • ; ■
,:l :

19 m a n /m o n th s
! . .

: ! a t
M  ! I T " i •' ;

\\ 13 m a n /m o n th s

25m an /rt>an ths

, .. ....... , .. :: : !
: * ; , * : .

13 m an’/  m o n th s

• V • I *r :*r*;v v: :‘:-J: I-!:.:.!
...............................................  I ! "

-  :■ • ; ; f : i ; 7  - ¡ . | v  j ,  . T. : ■ ;
: : :  r i - ;  f ? ; n -  : i : •; ■ : r  . I ”  l i -  ;

F ‘ L; : t  >,$ ̂
! . ’ . i '  v  •*  **»'  * • ! • ! {

I  ■ . •  "  i : - -

I
:;:i

i.

• - I1 :
. i'.'V

!•-' ; . ¡ ; i vi: .
i •*t *. ! . ï ■ :•  i . j i . :

. •  V  j J ;

P *  T  ’

,  \ i

. . . . . .  ï . . . .

ÜMül
:M’r.

j ( .  : ;

: i  i -  *,

•* '!

■ I •:

r

• I

;■ ■ i

i .  I
T o ta l  120 m a n /m on^ f

■ M
•• ■ : t

• t •
f f ; {! •

i h

.1:-. I

' e m  • a - : - c ± D L : i

f •••

- j - x ^ J : ,-LZ3 • c r o - 1' ::j  c: I__ ) r— I I . ___ ___



ATTACHMENT N c J L -3

10 11 12 13 ; U  15 16 17 18 19 20 21 22 23 24

16 m o n /m o n th s  

ISman/months

16 m an/ m onths

13 m a n /m o n ih s

' To ta l 1136{ m a n /m o n th s• • . \ •.» i::

3 : : f :

(__.. L...;. r





STAGE No 1 - AMO STAGE No 2 -LOCAL STAFF NEEOED QUALIFICATION  

LONGDISTANCE ; INTERCITY AND. C IT  Y B U S -  - PHASE No 3

AT TACHMENT No. J..5

qualification

MecLcnical Engineer

Production Engineer

Electronic Engineer

Indus trie l Designer

1 2 8

Draftsman

__S_[cg_f No .1̂

10 11 12 13 14 15 15 17 18 19 20 21 22 2 3 24 25

311 m an/m onths

25  m o n /rn o n th s

13 m an/m on ths

16 man/ months

104  man /m onths

Total 36 ^ m ar/months

Total 104 ma,Vmonths

S k illed  metal worker 

Skilled welder

Skilled e lectric ian

Bus driver mechanic 
Helper

57m an/ months

16 m an / months

25man /  m onths

25m an/m onths

8 m an/m onths

~  !
Total 131 man/manth5

I

..-J

1



Stage No- 2
ATTACHMENT No JL-S

26 77 26 29 30 31 32 33 34 35 36 37 38 39 ¿0 ¿1 42 43 44 45 46 47 48 49 50

336 m o n /months

24 m on/ months

24 m an/ months

24 man /  m onths

4 0 8 m o n /mOft, hs

1 2 °  manymonth:

t i t '  m an/m onths
Total 773 man/months

Total 224 mQn /m onth !

72 m on/months

24 man /m onths

48 m an /m on ths

2 4 m a n /m o n th s
24m cn /m o n th s

1S2 m o n / ^ . ^ ^ Tota, 322 rnan/m on ths

T o tat
13 2 0 m o n / mont h s



ATTACHMENT N o i .ç

1 23 24 25

stageNa.l  ̂ Stage Ne 2

26 27 26 29 30  31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 46 49

on ths

jQO m aft/m onths
16S trien/m  ori*11s
75 man/months

87 man /montns
44 man/months

50

'

Total 374mon/m onths

i 6  " W m o n t h s

69 man /months
____ 81 men/months

» ■•**%*’ + O W Ii n i i  » » »  «WW IT . .1»  .«

4 0 man /  m or ths
~ ~ T i " T ~ - r  r n i r r r r  u m i i m —  n r n r  i n—  n r ~  — ~i n r u r n i.vmumm wva

ft«»Wir.’i'*1 *+* .
i lrf. : .v.. t

Total 34G rnon^months

Total (longdistance Pus)C00 \  ( Intercity bus ) 374 4-( City) 346 -  1320 man/months .

m



7IMING__LONGDISTANCF INTERCITY ANO CITY BUS LOCAL STAFF IN T E R N A T IO N A LE  EXPERTS
' S T A G E 'No 1 A ‘ Me 2 • A T T A C H M E N T  N

TIM ING  AND 3TAk 3 U 5 S 7 8 9 10 11 12 13 U  15 16 17 18 19 20 21

jLongdis lance Bus v 
In te rc ity  Bus

C jty  Bus

23 m onths

LOCAL STAFF t

Development Design Gr. 

Busbody Design group 

P ro tto ty p e  menu! group

P ro to typ  Test group ^
. ... ... '

29 5m a n / m onths

12 0 m a n /m o n th s

13S m a n /m o n th s

¿ 9 man /m o n th s

INTERNATIONAL EXPERTSj First s tag e  6 ^ ^  mcn ,

RncKnd^ d»cinn M Fnn 2 5 m a n /  m o n th s

M etalurg for Aluminium 

M etalurg S tee l tu b e s  

Forman in p ro to t w .

In d u s tr ia l Designer

Testing Engineer 

Technolog fo r  rubber 

Technolog fo r p la s tic

3 man/months 

3 man/months

I
• I

12 m a n /m o n th s

12 m a n /m o n th s  i

•

9m an /m o nt

2man/months 

2m an/m onths T ,

f *■ •_ ̂  c— _ . *. •



1*7 Stage Not
. ATTACHMENT No i

. Stage No 2

2 2 3  24 25 28 27 28 29 3 0  31 32 33 34 35 36 3 7 38 39 40 41 42 43 44 45 46  4 7  4 8  49 50

16 m onths

ISm onths

32 4 m p A ^-ffL G fith s

444 m an / m onths

168 m a n /m o n ih s

8 4 m a n / m onths

>nt ¡IS ----------S e c o n d  s t a g e ’ 7 2 0  m a D /m on thg  S tage No1 ♦’ No2 Total 1320 mon/m o n th s

i

9

2 4 m o n /m o n th s

18 m a n /m o n th s
>

12 m c n / m o n t h s

age No1^™a°'rnonU 5 s t a g e  No 2 81

S tage  No4«2 T o t a l  W,9 fnQn/ r r o n t h s

J



ATTACHMENT NoREQUEST. FOR. INTERNATIONAL EXPERTS FOR STAGE Nol AMO No 2
PHASE No 1* PHASE iNo 2 PHASE Mo 3

5TGE~NoT
INTRNATICNAL EXPERTS 

Busbody Designer M. Engineer 

MetQlurg. for Aluminium Cons 
Metalurg.for steel tubes Cons

1 8 10 N 12 13 K 15 16 17 18 19 2C

25 man/m o nths

3 man/months
3 man/months

Fovnan in prot. workshop 

InustriaL Designer 

Testing Engineer 

Technolog. for rubber 

Technolog. for plastic

12 man/months

12 man/months

9 man/months

2man/months

2man/months

STAGE No 2. IN Ten. EXPERTS 

Busbody Oesigner M.Engineer 

Foreman in prototype 

Industrial Designer.

Testing Engineer 

Technolog. for glass

*



Stage No 1
.ATTACHMENT No j[.p

Stage No 2

:i 22 23 24 25 28 2 7 28 2 9 3 0 3? 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 46 4S

t

24man/months

24man/months

ISman/months
i 1?man/months

BUSBODY DESIGNE - ¿9m/m FOREMAN -3Gm/m 7ECHNOLOGIST _ rubber - *2 m/ m
METALURC A L lilM IN IU M - 3m/m IND'JSTR. DES 30m/rr. TECHNOLOGIST - plcstic - 2 nri/m TOTAL US mon/mcm* r,<
METALUR C .S T. ^ UBE.S - 3m/m TESTING F.NG,-21m/m TECHNOLOGY ST - gloss - 3m/rn



JOB lESCSIFTIOy ATTACHEEIT DC* 2.1

Post title ESPOO IK HJSBODT design

Qualification University degree in Mechanical Engineering, specialized 
in Automotive Industry with long experience in Bus'bodies 
Design Familiarity with the trend of up-to-<leie Imshody 
design and manufacturing, as well as use of various new 
materials and standards*

Doties Expert will he attached through the Chief Technical Adviser 
to the Product, Development end Design Department of the 
S*I.E*I*, and will he expected to:

1* Work on the hushody design of the integral hushody 
structure in the Group "Busbody Development"* The 
structure of the hushody should he designed from 
square and rectangular steel-tubes*

2* Train the counterparts end junior Sigineers Designers 
through practical work in the field of Bus body Design* 

3* Cooperate very close with other groups involved in 
design, prototype manufacturing and testing*

Duration Expected: 49 months

Sterling tine From the beginning to the end of the Project*
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Post title

i
!
f

Qualification

Duties

Iteration

Starting tine

JOE IESCRIPTION JTTACHKH3T N0.2.2

EXPERT IN KJSBOUT TBSTTSfl

University degree in Electronic Engineering with long 
practical experience in do enuring number of technical. 
data* to he checked tinder different test conditions and 
load parameters on integral busbody structure* Experience 
in using electronic) end other neoessary equipment for tes­
ting* Preparing the program »  for testing, preparing the 
final report of testing end findings* Familiarity in 
strength calculation on the base of diagrams*

0

The Expert will he attached through Chief Technical Jdviser 
to the Prototype testing group in Automotive Industry and 
will he expected to:

1* To prepare the programme for prototype testing and 
directly to operate the instruments. To proceed 
the final calculation, final report end findings.

2. Train the counterparts end junior testing engineers 
■and electricians.

3* Cooperate very closely with Research, Design and 
Prototype manufacturing group.

Srpected: Stage Y.o, 1-12 months; Stage No. 2-18 months

Stage No. 1-1 i months from the beginning the project. 
Stage Ho. 2-25 months from the beginning the project.



i JOB TCT.̂ PiPTIOr HT1CHKET7T NO. 2-1
\

\
-

I
poet title EXFxRr-FGRax: IN FfiOTCTIPE KJCnFACTURIKG CROUP, 

IDT. EnXJSTKY.

•

Qualification Highly skilled worker, with long practical experience,
tt not less then 20 years, in the field of prototype bu*- 

hody integral structure nanufacturing. Experience in 
preparing temporary fixtures working experience with 
steel, alxuriniun end sheet-natal. General knowledge in 
welding steel, sheet-netal and elumninnw

Duties The Expert vdll he attached throng the Chief Technical 
Jdviser to the Prototype menufecturing group in Automo­
tive Industry and will he expected to:

1* Work cr. the execution of the prototype, integral 
chessie end bus structure. Preparing temporary 
fixtures and jigs on the basis of prototype documen­
tation.

2. Train the counterparts end other local workers on the 
correct way to proceed the prototype execution.

3 . Cooperate very closely with research, design and tes­
ting groups.

Duration Expected: v. months

Stpxting tine Stage Mo. 1-1;. months from the beginning of the Project 
through all Ztzru No. 2.



I
JOB ESCRimCH

Post title

Qualification

Duties

'13TACHK31T DO*2*4

BOCTT UniJSmJLL XESICT7IR JB PRODUCT IEVELOPtarr JED 
DESIGN lEPAZmEIT Op TH2 S.I.E.I*

University degree, with long experience in Bus body Design* 
chap-in̂  end inner equipment and arrangement of Bos Saloon* 
Knowledge to meet the latest ergonomic requirements, end 
good feeling for the colours end combinations*

The Expert vail be attached through the Chief Technical 
Adviser to the Product, Development end Design Department 
of the S.I.B.I. and will be expected to:

1* Work or. new busdesign and permanent improvement of 
the new Bus femily*

2* Train the counterparts and junior Industrial Designers* 
3* Cooperate very closely with Development Group, Design 

Group as well as with prototype manufacturing end tes­
ting groups*

21 norths:
Stage !!o. l-$ months end Stage No* 2—12 months

Stage No. 1-16 months from the beginning
Stage No. 2-V» months from the beginning to the end of the
Stage*

Starting tine
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•Poet title

JOB XSSCRIPTTOU JJTTACBKaiT HO. 2.  5

ŒUF OP K3SSGÎŒ, lEPEWFEEIIT JCH) D2SICN (SOUP Hi 
S.I.E.I.

Qualification TJbiversity decree, in Mechanical Engineering Specialized
in b rtoootive Industry
Brperience not less then 10 years in the field.
Chief should have experience to establish good relations 
end the atmosphere in cooperation vith junior staff»

Duties To -./ork on 2us'i< i.' Dssign gad Developnmrt in '’Product Develop­
ment end Design lopartment in the S.I.S.1. To lead end to co­
ordinate the ».’or.: c f  ell six subgroups frcn the beginning to 
the final docr.cer.i?.tion for "O" serieso To cooperate with 
prototype manufacturing end testing group»

r

Duration Pemsnent

Lr.~ tiro the Project.



n
n
J

Qualification University degree, Mechanical Qigineoring Specialized in 
Automotive Industry or General Mechanical Engineering- 
Erperience not less than two years in the Ehgineorine Field*

Duties Designer v.lll he expected to work on the chassie design, 
specialty on running units and conponents to guide the sub­
group to he responsible for that pert of the field, to co­
operate with the Chief and very closely to cooperate with all 
other subgroups* Designer will he attached to the Product 
Development end Desi&x Department of the S*I*£»I*

'jxrr* ior. perr.rr.ent

Starting tine Pror, the beginning of the Project*

S'
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Post title 

Qualification

Duties

Darctic::

Starting tine

JOB ESCRIPTIOII HTTACHKirTT HO.2.7

DESIGNS K3C5I* BIG. HI BUSBODT E3V2L0FE3!T GSOUP IN 
S.I.E.I.

University decree, in Kechanical Qigineering, specialised 
in Automotive Industry,
B B G H H E R

Designer vrill >3 expected to work on chessie design, spe­
cially or. rurr.ir;” unit with components designer vd.ll he 
attached xo -k..e "product Development and Design Depart cent" 
of the S.I.3.T., through the practical work to get experience 
in design and cooperation with the Ihgineers from other groups.

?*r;..ra

From the bc"in:iir.f two Engineers, six months from the "begin­
ning tiv

1
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Post titlel »i1
t

\
lt
\

Qualification

Duties

Duration

Starting tine

JOB xcouttir̂ riOn Ax i -a uuh x.b t au* 2*6

ELSCZMCAL HiGHHZR - ELECTROUIC

University degree in Electricel Engineering, Specialized 
in Electronic* Experience in operation of eleironic equip- 
nent and general knowledge in leyout scheme for the wiring 
in the Automotive Field*
Experience not less than two years in the field*

To work on preparing the scheme for layout for the chess ie 
and the Bus to participate in preparation of the programme 
for testing in cooperation with Expert for testing* Engineer 
will he attached to the "Product Development end Design 
Department" in the S*X*2*I* first nine months, end then 
after should he attached to the Prototype Testing Group in 
Automotive Industry*
To cooperate very closely with ell other groups during the 
design period and also with design prototype manufacturing 
groups*

Permanent

12 months eftor the beginning*



u

Q
nu
D.
0
G
0
n
U
r>! t

lJ
r~!
u
u
n>

0  ; )
1 i
f"!'■ I

post title i

Qualification

Doties

-  9 -

*■*>7 PUT AM wperawBHT m .  g. o

INDUSTRIAL DESIGNER IN REBOOT IE7EL0PK37T CEOOP

University decree
Some experience in Bashody Design and shaping with the 
feeling for the colours and codbinetions with some knowledge 
in ergonomic field*

To work on the 3usbody Design and permanent improvement of 
the shape | inner arrangement to reach high passenger comfort*
To work in the '’Product Development end Design Department" of 
the S.I.E.I. to cooperate with the group for prototype manufac­
turing as well es busbody design, prototype manufacturing and 
testing groups to fullfil special requests of the customers*

n. Il J
n t
: i

r *
: Ii j

Duration permanent

Starting tine 12 months after the beginning of the Project*
ri

n



JOB IESCRim O S MTTMGBKiSiT №. 2*10

?
Post title; Strip OF THE B0S30DT IESIGN GROUP IS JOTOWDTIVE IKDUSTKI

i •c
Qualification University degree in Mechanical Engineering, Specialized

in Automotive Industry*
Experience not less than five years in thi6 field* 
Experience in cooperation with the production, and proto­
type manufacturing*
Experience with documentation*

Duties To work in Busbody Design Group in the Automotive Industry
to lead the group of junior designers* To cooperate vdth 
Research end Development Group in Institute* To supervise 
the manufacturing of the prototype, cooperation with the 
staff from quality control end prototype testing group*
To participate in preparing testing programme end final 
discussion on the findings in the report*

lAircticr Perr.rr.ent

Starting tine From the "beginning of the Project*
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JOB DESCRIPTION ATTACKK3JT N0.2.11

HSICHS IN THE 1ESXGN GROUP IN AUTOMOTIVE UnJDSTHT

Oliversity degree in EechenicEl Engineering, Specialised 
in Automotive Industry.
BEGINNER

Designer will be expected to work on design to cooperate 
with the production, to be introduced with the prototype 
documentetioru The Designer will pass through research 
and development group in the Institute and trill be attached 
to the design group in Automotive Industry.

1 t

niJ
Duration Permanent

Starting tine prom the beginning one engineer, from six month after 
beginning one engineer, end after 12 nonthc one engineer.
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JOS B B SC R im O fl 'xtuam n  n o . 2 .1 2

eaXEF OF THE PEOTOTIPE HfiiUFliTIOEXRG GSCXJP

Chiversity degree in Mechanical Bagineering, specialized 
in Production*
Practical experience not lees then 10 years*

: I
L>

Dutiea To work in the prototype manufacturing group end to keep
strictly way of the prototype documentet ion in close co­
operation with the staff from cmality control department.
To organize the work with testing group in the period of 
time.before the testing» To organize supplying necessary 
material needed for prototype manufacturing* To supervise 
condition of existing and necessary equipment for prototype 
execution*

Duration Permanent

Starting time Prom the beginning of the Project.

0
LA



JOB DESCRIPTION UTACHKB.T BO. 2.13

Poet titlei «arnJ.gD KEPALnOBEER IB FRCTOTTFE KJCTUPACTOEIBG GROUP

|
Qualification -Skilled worker with long practical experience in the

| prototype workshop.
$

. ) Experience not less then 15 years.
To have work experience with steel, sheet metal' and elu- 
minium, to have some knowledge in welding,

Duties To work on prototype manufacturing according the prototype
documentation. To cooperate with the staff from the 
cuality control department.

Duration Permanent

Starting time Prom the beginning of the Project one worker after nine 
months two workers mo re*
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JOB IGSCRTPHOIT JTTACBI321T HO.2.14
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post title’
>!
% •

! C T i a  Y2L531 PCB STS2L MSI H C E m D E  \3UmXi

Qualification Skilled irelder, attested for electrical etc, flexae end 
CO2 welding.
Experience not less then 12 years.

Duties To work in prototype manufacturing group in the Automotive 
Industry, specially on the welding of the tubes-members of 
the diassie and bus structure, as well as sheet metal.
To follow the instructions given on the drawings.

Durrtion perrsmcni

Cirriinp time !;ine month: : i ter the beginning of the. Project.
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JOB BESCP.IFTIOil J U T A 3 D I D .  2.15

s q l l i d  zlbctpjci/;.' r: pxc^ c-ttpb vx~~L77.^-::r, t s c t

Skilled Electrician. Smerience ir. the f ie !•• o ' 1?;--C".;t 
;:irir~ in the Ixrconotiva Industry, rr.~ rc-e e::--:-rierce 
in operatin'- electronic erv.irr-sr.i.
Zhyericr.ce net less than 11 "errr.

To v.or.: ir. prototype rmufacturir.r -roup.
To cooperate vrith electronic er.-ineer responsible for scherr*e, 
or to v:ork v.lth electronic eruipnert ir. teetir." -roup end to 
cooperate vdth electronic engineer rnc er-mert in testing- 
group.

0
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J03 lESCRlFTTOir J O T A C ? 2,16

post title S3LL3D nzcsaciK: it tgstci-g gtìoup

Qualification Skilled Hlectricien. Urne ri enee in the field cf Ip-nut 
wirin' in the Ant emotive Industry. ?nd seme eyerienre 
in operating electronic equipment.
2rperie:icc not leso thm 12 .-erre.

Duties To work in prototype testing group, To cooperate with
electronic engineer responsible for scheme, or tc work 
with electronic equipment in testing group end to co­
operate with electronic engineer end erpert in testing 
group.

J . 1-0!

1*.,'J ¥ t * ̂ * por protot;"!'1.: torti •oup 17 r'ont.’ic after the tv "j :u: o
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Poet title
iÌi

cars' OF THE PROTOTIPE TESTING GROUP IN AUTOMOTIVE INDUSTRI

Qualification University degree in Kechanicel Bigiaeering 
Ejcperien.ee not less then 10 years*

Duties To lead the prototype testing group in Automotive Industry- 
end to organise all necessary preparations for testing of 
material end equipment* To supervise the condition of elec­
tronic equipment to be ready in any time for operation* To 
participate in preparing testing programme and testing* To 
proceed the programme on the most correct way and to organise 
the mutual v;or): v.-ith the prototype manufacturing group* To 
cooperate very’ closely with ell groups involved in this 
Project*

Duration Permanent

Starting time Prom the beginning of the Project*
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JOB INSCRIPTION ITTAOIOrr NO. 2.1B

BDSEIVrE IN T5S PROTOTTPS TESTING GROUP IN /UTCIDTIVr
miwsTRr

Skilled Bus driver and mechanic 
Experience not less than 15 veers.

r- 
i 1u
r~i > i

vJ

Duties To be attached to the prototype testing group expected to 
drive the prototype "bus. To r^intain all necessary equipment 
mechanical or hydraulic. To take care of the "bus to be in 
order/engine, radiator, brekes etc.

i *
! 1

nu
D
0

Duration

Strrtiny tirx

rtrr.rncr.-i

17 monthr after the beginning of the project.
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1 UST OF TBSTIITft BSUIP!SfT
»
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The list of necessary equipment for testing is attached. All 

equipments have already "been ordered by the Institute aid ere due 
> for delivery in near future* It it the Consultant’s considered 
opinion that it is not necessery to organise two testing labora­
tories for the sane purpose in two pieces when the distance bet­
ween them is not core than 40 kilometer* Besides the distance, 
the equipments ordered by the Institute oover much wider f^eld 
than is required for bus testing* For example, Vehicle roller 
proof stand (output the engine power up to 3oo kw through the 
wheels) is on order* The rollers are integrated with test stand, 
performance brakes for tractive effort vehicles effective on dri­
ving wheels*

However one strain gauge amplifier with more than 40 input 
cables should also be ordered by the Institute because on a bus 
chcssie and bus body structure the points to be tested are consi­
derably larger* The decision on model and number of input cable 
plugs should be taken by Testing Higineer in the Institute.
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• .L J Iter. Ko. Qty Description

f~j KL - 22 
U fcL - 22.1

• Fuel consumption tests for tractors end trucks power 35-300 HP.
1 Valurae method — calibrating flasks.

r a  -  22.2 1 Weighing method.
*»in. -> 22.3 1 Continual method.

EL -23.1 1 Smoke tests of tractors and trucks engine. Filtering method.
L  KL - 23.2 1 Comparator method.

KL - at
r  •*.

t •

Test station of injector punas for calibration of up tc 12 cylinder 
diesel engine pumps#
Kaln sr>e cifications
1* Electric motor 7«5 EVi with Variable Ilechenicel drive unto 

460C r.p.nu
2. Kolti shot count system to give 100-1000 shets in su.lt in lee of 100. 
3* Quick Action clanes and mounting blocks end brackets.
4» Distance between bed to centre 15O ns.
5. 220-380?/3plu/50E2.
Test station for hydraulic pimps used for conpiete testin' cf mein 
nydraulic, control and power steering systems or fer agricultural sac 
industrial machines, tractors, fork liftstrucks.
Kain specifications
1. pressure ranges 0-350 bar
2. Temperature range: upto 150°C with themister thermometer*
3. Flow range: 20-100 litre/ninute*
4* The device should include remote sensor for temp., snd speed*
Test station for startin' r.otcrs (starter?} ured for testin'* automo­
tive starter motors,
Voltage 6; 12 aid 2d W Z.\

‘l‘Csi static:! for oil mo fuel filters cf tract-orp and ":uc-rx c: 'ini,
S"*ecirl ultrasonic plant cr my , for unload cycler, r; oil r :r fuel 
filters, for clorniny, lucrvcriny mu ter tiny.
ottUid for tectiny cyrinys cf ryricuiturrl machine.
r.rir. technical urtr:
mao. test lore 20-0 in;.
max. cross herd trrvcl. 10Du r.-»
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KL - 29 

KL - 7

Load measuring range 10 nil. ...2 0 0 J3J 
Load display analogue, digital.
Diagram indications Load—Deformation, Deformation-Load, Deformation- 
Time, Load—Tirfie»
Stand for testing gears, coupling and shafts of trectorc, trucks 
end agricultural machine»
Rule end tape measures:

5 Rule length - 2m
5 --- •«------- 3m
5 --- »----- - 5m
5 Rule tape length 10m
3 ----» 20m
2 — — » ■ 50n

Kass parameters test:
Analytical "balance, double pen, capacity 

1 211-, sensitive to 5ag-* vrith "balance masses set.
Analytic'! balance digital read out.
Weighing range ICO-. Single pm, Readability 0. Ir.g.
Density balance for the measurement cf liruic densities up-tc 2

1 Titling balance, capacity 2Kg, sensitive 5nr, 
aniipnent for-measuring accelerations:
Transducer for linear movement. Range

2 CV-50mm. error £ 0,%
11 Vibrograph. Range of amplitude 0.01-15m, frequency 2-300 HZ 
2 Acceleraneter - Speedometer. Range — 5 to + 25g, error £ 2£

Equipment for measuring the angular movements, speeds me accelerations 
1 Pf-vw.nt ions ter. Range v.ptc ? 2-7° , error I.l£
1 jar-uiseneter- electronic. Rr-n-c 1C01 i-guiser.

Instrument :"'or me muring the te-.'ger-rf.u-vr c-f following:
2 Therronoter for vegetables. Range — 2Cc tc +
5 Soil tr:er..*»r.r3ter. Range - 1CC to + 7-' -
3 ht-ri rtrr.ee thermometer for Hr cr: gf .-.er. Rang.1 0 - 15^0
1C Resistance thermometer for bsaxin'-r: 0 to 120° C

lnrtruriOr.tr. for time measuring:
.1 Stop x.-f.c:., digital, split ccticn, dicplcy to one hour.

Accuracy' £ 13/24K. i-

KL — 8
EL - 8.1

KL - 8.2

EL - 6.3
11 - 8*4
11 - 9
11 - 9.1

11 - 9.2
11 - 9.3
11 - 10
v  — ic.:
:i - ic.;
n  - 11
IX - i:,
n- - 11.;
VI, - *  ^¿-i •
11 - 11..
11 - 12
11 - a 4.9

TT



U
n

f

Item Ko. Ctv
(  i
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L ;  k l  - 1 3  

K L  - 13.1

; 1 K L  -  13.2 5
^  KL -  1 3 * 3 5

[ ]  K L  -  1 3 . 4 2

K L  -  1 4  

1 K L  -  1 4 * 1 2

l  . ,  k l  -  1 4 * 2 2

j  I K L  -  1 5 1

I X  -  1 6 2

j "j K L  -  1 7  

1 j  K L  -  1 7 *  1 2

n
|  ; k l  -  ; * 2

j !

3

p  i x  -  18.1 2

j  I X  -  16.2 2

I X  -  I 0.3 2

; ; I X  -  1 ; . 4 2

n  '  I X  -  ! - # ; • 2

: J I X  -  I f

*  K L  -  1 - % 1

n

2

¡ 1

I X  -  I f .  2 2

^  : x - : ~ . 3  

n

2

0
n

Description
Stop watch with main dial 0 to 60 x 0.2S, end subsidiary dial 
0 te 60 x 1 tn̂ T>
Digital timer b caler and frequen cymeter following data:
— timer rance 0-999* 93* Accuracy — 0*5£
— B caler ratemeter range 0-999*9 1 10 counts, 

accuracy — Q*5/*t max. count rate 2000 S—1
— freçuencymeter range at max# sensitivity 10 EEZ to 200 EH3 
Pressure measuring instruments:
Manometer universal, range 1^40 Kg/to2
Manometer for accurate measuring, range 1-100 Kg/Cm2, error 0,255»
Vacuumeter universel, range upto 1 Eg/ca2
Kanovacitunieter, range 1—25 Eg,/Cm2
Instrument for air speed end direction measuring:
Anemometer for air speed, range 50-1000 n/min
Kindmeter, range 50-2500 n/nin for speed and upto 300° for 
direction
Multimeter unit for measuring of "braking distance for tractors
Sound level indicator, range 4^-1101 3A
Tachometers:
Tachometer, hand type, scale calibrated 0 to 500C rev/nin, 
complete with spindle
Tachometer for measuring the speed of rotation in either 
direction, scale graduated 0 to 500 rev/nin with xlO and xlOO 
range switch for reading upto 50000 rev/nin and device to lock 
pointer position
Soil compactnessmeter, range 0 - 1 0 0  K g / c n 2

Instrument for measuring coefficient of friction between soil 
end metals
Instrument for measuring coefficient of friction between soil 
md other materials, C~X ?
Instrument for deterrr.dn'x 
ran,7e 10—100 ï>.
Instrument for cetermir.r".
K&icturcrriterr:

Soil moisture tensior.K.tor

s '- ' i l  c lo d  s t r e ; i ' - t h ,  

r. scii stickin-r, ranrv ugao 'C\. g/C:..'
V

cr r.';u dcrtli of 30 Cr. and ha-.:c:t;
upto 70,- Error - l£
Green moistureneter, range IC-iifr/ error i C. 5> 
I'.oicturemctcr for révérai kir.d of 1 pricultural r-atcriris. 
Error — 1’fi



Item Ko. . Qty . Description
• EL 
EL

KL

11

20 r Augers:
20.1 2

r
Soil anger-cylindrical, for withdrawing unbroken samples 
of soil for analysis

20.2 2 Soil auger-helical. Suitable for heavy soil. Helix X 200cm 
long x 38nnn diameter on 6ten

21 2 Soil sieveb-A set of six brass nesting sieves, holes diameter 
range 0.2 — 50®2*»
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[ ]  • aectricil bjdir^ t l ü o r a k e t  fcr testing |
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nl-J
Item Ko* Qty ' Description
n 1 ;1 Hitfi 'voltage sosree Inpot 2207 30 c/e
n 5 * 11 Set Précision Naltirsage voltneters opto 6007
n 11 U Voltee* w d  carrent Reoorder
A 17 : 1 Vibration Keter ( for notorc «achines)
A 36 1 Sfenenoneter (Kcx* ccale 32tf)
A 19 1 Sing*l Oenerrtor
A 27 6 Set tierno—ocmples witfc vire snd coapensetiag vire
A 26 1 fenperatore Becarder for tenpereture meesurement vith the

cid of thenaoooaples
A 31 2 Bettery testing hydroaeter
A 32 5 Brttery testing theraoneter Accoracy vithin í 0*3°C
A 33 1 Bettery charging end discherging or.it
A 34 1 Bonsen Borner eroipnent for f lenrapbility test on insulating

oaterials
A 3S 1 Cathode Re;* Oscilloscope (CEC)
A 40 1 Reversible svdtc-h
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KL - 30

-  31

EL - 32

!X -  33-

EL -  34

11 -  35
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Description
The stand is requested for mess urine such es bending mooonts
end torque moments ... etc end oontects stresses for peer’e
teeth*
Steads for testing chains and belts of tractors sad Egri cul­
tural machines.
Set of several drives comprising V-belt, timing—belt, Hedge- 
belt, chain drive— — — etc.
Stand for testing hand and foot brakes.
Brake tester for tractors and vehicles with azel weights 
upto 13t*
Several stands for testing and determination of veering resis­
tance of agricultural v;orking parts.
It should include appartuse for rolling end sliding resistance, 
friction on a horizaztal end inclined plane, Axial friction 
eppartus*
Bruipaent for testing the seeding and fertiliser rTaratures for 
measuring phiso-cf?chm i cal properties cf the fertilizer, huniditr. 
grain structure, specific weight, coefficient cf sliding frictic:. 
flow angle, destroying angle— ■ etc.
Station for testing the irrigation water runps, power upto 5C HP, 
for measuring the following parameters:
1* Capacity
2. Head
3. Speed
4* Temperature of bearings- ■ - ■ etc*
Brake testing stand for tractors end trucks engine. Pov?er upto 
300 HP, r.p.nw upto 3000.
Thir stand i? reruired for ceterrr'nrtion cf effective ’-erf or—

tt-st.
-tiC’’. of
fid- con*:

r r n c e  e n g i n e  r u n n i n ~ — i v . t e s t ,  i r / u r r . . r  

i - i r g n o s t i c  m o b i l e  I r b w r t c - r r "  f r -  c . v - i  

c t r v :  c f  i r r e i o r r  \ r - v S r ~  - . v  

m c - r r u r i r . p  i h e  c o n f - i t i e r .  o f  t h e  f c - l l c w i n g ;

Batter;-', rtrrter , ignition ceil, control hrrkor g'-iri, V. 
CJ;"lc, Top do*»', centre ryrterr., i"nition cfl-k r:i- rr-: -1'.. 
connection, Coolin'” Syrtem, Crrburrtor, Cylinder, C»ow r, 
crorci tore 11 ■ ct c*
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Item No. ' Pty Description

K L -  37(38) ' 1

KL - 39

Specialised extonated strain measurement laboratory designed 
for hi£di-c»nplezityhall-round tests end investigations of 
â pri cultural machines. It should intend to operate for 
operation in herd soil end climatic (— 10° to + $0° C ambient) 
conditions end also can he used in the field far from the 
control testing laboratory. The laboretojy should mounted 
on a frame of e truck end equipped with en automatic measu­
ring system, communication system, test control panel, power 
supply system end eunilliary equipment vihich ensures proces­
sing of photographs, photo records, stowage of transducers*
The laboratory should consist of: 1- transducers for measu­
ring the required parameters (Brawpull, temperature, distance, 
fuel flow; drive wheel revs*, engine speed, tine relative 
humidity, parometric pressure, strain measurement— — — etc).
2- An instrument case containing a micro-computer system.
3- Ar. instrument panel containing the necessary displace and 
controls.
4- Tractor cable hardness, 5" A key-board/printer to enter 
data, and to present the result of the end of each test.
Heavy duty portable scales for measuring the weight of e 
wheel resting anywhere on the surface. The capacity for each 
should be upto 7*5 ton.
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Minutes
of the meeting held on 8 Key 1S&2 at the pres ses of the 
State Svtcrprise for Automotive Industries, Is-endcriyah

-1 -

Present ’.-'ĉe:
1* From the State Ifaterprisc for Automotive Industries (hereinafter referred 

to as: An to active Industry):
- Hr* Kchdi Said Eayder - Director General
- Mr* Kchcnmed Ecytel - Chief of Design Section
- Kr. Zalxri Ahmed JUAl-sIalil: - Sirineer in Design section

2. proa the Specialized Institute for engineering Industries (hereinafter

— Director General
— Director of the Product Development 

end Design Department
— Ehrineer in Design Department
— TIUDO Chief Technical Adviser
— UiniX) Consultant for Busbody Design.

1. rrelininszy Report prepared ty the m3DP Consultant concerning technical 
possibilities and organisation for establishment of research, development, 
desrga, prototype manufacturing and testing activities in field of busbedies.

•2* Discussion on future of these activities.

referred to as: Institute):
— Dr. ibid Ali Sahib Abbas
— Dr. Abdul Haiti Al-Khaffaf

— Kiss Sahab Saadi Abdul Karim
— Hr. Stevan Duranj,
— Hr. Ljubisav Gsvrilovic

Subject

presentation
1. I'r. 3urenj, IODO Chief Technical Adviser enplained the Preliminary Report 

in detail.
2. Discus a ierr- ’..ere held and further cnplcnaiiom or. reenact i.'.rc. giver, tg 

Jr. Gr.vrilcvic and Jr. Purcn.i.
3. After discussions. there rare made the belle;; liated decisions.

%

4





-  3  -4> The teoiu: of these groups ere:
— to prepare prototype documentation based on research end 

development studies;
—  to organise end manufacture the prototypes;
— to test the prototypes es components/oonponent parts end as 

complete products;
—  to introduce necessary changes besed on results of testings, end 

to issue the product design documentation for "0" eerie of pro-
• duction*

These groups Kill sot have teals:
—  to organise the local manufacturing (choise of producers, techno­

logy, equipment end layout, tool design, tool manufacture, intro­
duction of production end quality of locally produced perts).

— to organize foreign supplies for components end component perts 
v&ich temporary could not he produced locally,

— to prepare ell required economic studies*
6* The U7ID0 Consultant Kill prepare a detailed Pinal Report based on above 

mentioned decisions* The Pinel Report should give:
— worl: programme,
— requirements for local staff t.-ith ‘brief job descriptions,
— requirements for international staff vdth job descriptions,
— timing for v;orh programme b) local staff and c) international 
experts.

7* In cooperation vith the Kanagenent of the Automotive Industry, the UI7IDC 
Consultant rill prepare the first initiale list of testing equipment end 
instruments*

For the Automotive Industry For the Institute

Dr. l-Iclidi Said Eayder, Director General

Ir* I«OUt I.ry.ld, C-". i îx SuCvi.0.»

Dr* Acid Ali Sahib £bb?s, Director Gene

Dr. Ahiul r.rfii Director
Product Developnxnit £ Design Depart.

llr. ZzIstì Au.-.oi A. Algidi::, ^.ginoor Hiss. Sa hab Saadi A.I>rim, üvgilicer
7  ' Cr ,

Hr. Steven Durcnj, Chief Technical Al viser (UlTIDC)

- i * ' . t
1'r. LJubicav Gr-vrilovic, Concultmt (uriDC)
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Specialized Institute for Hagineering Industriec 
Bcgbdcd-Iraq

nkj
Preliminary Report

n. On findings, objectives and reoontnendations for devolopoent of bus‘body f „sign. 
e^.ivities in Iraq for discussions*

i) The State Enterprise for Automotive Industries in Islanderiyeh (herein­
after referred to ass Automotive Industry) is a producer of bus-bodies, 
but With United facilities fors

a* research, development and design,
b* manufacturing of components sod cenponent parts required for

ii) The existing production of the snail trucks with payload 4 tons, on the 
base of licence SAPI2-I, end coaoercial nane SALAH AL-DD7 will be oeesed 
by the end of 1962*
The existing production of the buses Seen 03 with 42 seats; Been 04 with 
29 seats end 50 standing passengers es well as Been Op with 44 seats will 
be cessed during first half of 1933*
During second hrlf of 1932 it will start the production of a new longdis­
tance bus Been 577 under licence agreement with HJLH03, Hungary*

iii) Due to the design concept of the existing busbodies, the possibilities for 
co-operation with the Iraqi industry in manufacturing component parts and 

. components were not until now sufficiently explored*
iv) The Specialised Institute for Engineering Industries (hereinafter referred 

to as: Institute) has in its longrange progrenne ell activities required
for assistance to the Automotive Industry, but until no;: without experience 
and with limited facilities.

1 r
1. Fm n TGS

assembly*
. t

IJ

. i

a* the cxploat&tion conditions, end 
b* the existing production facilities*

f"



ii) To develop e family of bus bodies which should cover thè main expectation 
needs with view on the following conditions:

aw to be based on either own design or improvement of some licence, 
b. to meet all up—to-dete trends in bus body design end manuf actnring, and 
c* the design concept should be oriented towards use of locally produced 

naterials, components parts end components.
Cor.secuent objectives

iii) To establish permanent specialised activities for research, development end 
design of busbodiec with corresponding organizational structures.

iv) To organize on a wide scale local manufacture of component parts and compo­
nents.

3 . EEPLKTfnorrS

i) The decision to abandon the production of the existing buses Been 03, Been 04 
and Been 05 night—be technically advisable due to permanent and rather quick 
development of such products in the industrially developed countries.
The economical consequence and timing should be subject of e separate study 
which could be prepared by the Institute*s Techno-3conocic Studies Department.

ii) The objective tc improve the new longdistance bus Been 577 has to be approached 
on the follovang ways

a. to collect the remarls through (l) Visual check end (2) Local re­
search testing of prototype (see attachment ITo. 1);

b. to study the concept of the bus end the remarks through design docu­
mentation (Beaark: Hot prototype documentation);

c  to make draft solutions for the feasible renarla? only ; and
d. to agree with the licencer EL/BUS, hunger;; to ir.tre: 

in the design documentation end ir. the production.
cc the changes

iii) The objective to develop a family of bus bodies has to be approach.;! on the 
following way:

a. to form a group which will permanently 
end prototype design of the bus bodies, 
lined m d  beside of the current work h 
nent trends in the field of busbodiec;

work cn research, dowloprc.vt 
Tlic group should be specie— 

as closely to fellow the develo
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b* "the Automotive Industry'* c design of fies should deal with the 
prototype documentation as well as permanently with the product 
design documentation due eventual demands, production changes and 
improvements;

c* the Automotive Industry have elretdy a workshop for manufacturing 
the prototypes. Prototype manufacturing activity should be consi­
dered as permanent one while production changes or improvements ere 
always demanded;

d, to form a group which will deal with testing end follow up the re­
marks obtained from the exploetation,
Shis group should be very closely connected with the group described 
under para a, research, development end prototype design.

If these groups ere formed with the explained programmes for their '-erk:, 
then the objective to develop a family of busbo&ies could be fulfilled* 
She work plan for every group is subject of a separate study, based on 
decisions concerningt

a* design concept (own or improvement of licence), 
h» priority, 
c* planned time,
d* actual number of working staff, and
e* involvement of the Automotive Industry’s End the Instituted

other departments in study of possibilities for local nanufacturi:
iv) She consequent objective as to establish permanent specialized activities for 

research, development end design of bashodies is with establishment of the 
above mentioned four groups practically solved*

v) The consequent objective as to reach a vide scale local manufacture of compo­
nent parts and components should be mutual task of the Automotive Industry’s 
and the Institute’s Production Engineering Departments in co-operrtion with th; 
Institute’s Techno-Lccnonic Studies Department*

\*i) Description of thr desired technical conditions 
eu Versions of the busbodies

&. City bus for 100 pass angers; 29 seats and 71 standing plr.ee.-,
b. Intercity bus for 50 passenger (seats), end
c. Longdistance Lurory bus for 4 2 - 4 5  passengers*
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- Intergrsl desi^i, chassy end bus body structure made from square 
and rectangular cteel tubes ;

- Air springing on front end rear axles;
- City bus, intercity bus end longdistance laxory bus should be

— Longdistance-luxoxy bus should be equiped xdth eirconditioning 
but idth separate engine (specially for airconditioner only) , 
Kith luxory equipment and speciallyf with luxory seats;

— In the neu design should be introduced maximal possibility to use 
the components end conponent parts froa local industry;

— The ne;: design should be so flexible to accept major components 
fron diferent producers; and

— The design conception should be maximally up-to-date*

i) Objectives
a* to fore a specialised organisational structure *<hich Kill have as permanent 

vork programme research, development end design in field of bus bodies;
b* to suggest improvements on the neu longdistance bus Keen 577»

designed i.-ith rear mounted vertical engine;
Version of intercity bus should be Kith airconditioniny;

' 4* Recommendations

c* to develop a family' of 3-three naidmally unified bosbodies vkich would 
cover the main exploat&tion needs, based on:

or Alternative To* 2

such concept.

R



1* research, development end prototype design of busbody (herein­
after referred to es: Bunbody Development Croup)

2* testing of busbodies, complete and components (hereinafter referred 
to esî Bus body Testing Croup)}

b. in the Automotive Industry to form in the existing Design Department a 
Group specialised for these busbodies only (hereinafter referred to es:
Busbody Design Croup)

c* in the Automotive Industry to use the Prototype Kanuf&cturing '.iorhshop 
(hereinafter referred to as: Prototype Workshop ),

iii) Tiring:
Alternative go. I
For development of a family of busbodies from the concept through re­
search , prototype documentation, prototype manufacturing and testing 
upto the design documentation for "O" serie of production ’..111 be needed 
approximately 48 months*

Alternative I'o* 2
The prier detailed study vdth prototype documentation, prototype manufao- 
turing and testing of longdistance bus Been 577 \dth changed chassy sill 
require approximately 24 month*
If the concept of changes v.ill be economically feasible, then it v.ill he 
needed apprcrimately additional 2£ month for developing end completing all 
verbs on the tuo remaining busbodies (intercity-bus and citybus)*

iv) Staffing
There i be a term composed of local and international staff* The 

:1 staff should be nerrexiy specialised in this field, tiiile
the lccrl staff could be i:ith limited experience except for tic •.:cr'.:-:r.
needed.
a* Jltcrv.rî ivc. !~c. 1

1. Tetri number of local staff required is net moro than approxima­
tely 3 0, of them 12 B*Sc. -iigireers;

2* Tetri nan month of international experts re cui rod ir apprcxii;:.-— 
tely VA r-'./rn, of that min* 12 n/n for various consultancy siri:.!;/ 
cero .acted triti: nr ter iris and local product ior.*
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1* Totpl number of local staff will remain the came, hut itsshould proceed in ctages;
S

2» Totfl men months of international experts will he slightly re- 
_ri duc4d on approximately 126 u/m only, and it should proceed alsoiin sieges.

ta
v* Advaatages/Disadvanteges 

a> Advantages
1* Tne bushody research, development and design activity will he intro­

duced in Iraq as e permanent one and the staff will he trained;
2* !Phe improvement of the пег; longdistance has Been 577 гп.11 he oade;
3* Alternative lio. 1

— a family of up- t̂o-date concept of hushodies will he introduced;
— the concept of design will allow hit^ . degree of flexihility on 
demands end relatively low investments in equipment and tooling;

— the Automotive Industry will not he hound to one supplier only, 
i.e. all components and component parts which for the tine being 
cannot he produced in Iran, could he obtained from various sup­
pliers.

4* Alternative ho. 2, if it is techno-eoonomically feasible*
- change of the chassy on the new licenced hushody г.Ш allow higher 
degree of flexibility* This means that the chassy will he designed 
for wise cf the basic main components from one supplier only* But, 
it гл.11 Ъе possible to use the sane design of chassy v.ith minor 
alterations for introduction and regular use of basic main compo­
nents fren few other suppliers, if it is demanded or gives higher
economy. |

♦

— two additional пег; hushodies on the sane desip) principle and with 
rr.f-HmrO ruje of components end component parts from the new licenced 
bus will he made*

h* Biscdvrntcgoa
1* Rather big number of qualifiod local staff should he devoted for this 

г.-orh only.
2. Intcmatior.il staff is needed for quite a long period tnd their rvrilr- 

hility must Ъе cir.chronir.cd*

-  6 -
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Sinchroricing the availability of international stcff ic very 
difficult*
Additional ertre finds should be obtained for financing the inteme- 
tional staff*

3* The start and pro ¿press of the v;ork depend on:
— availability of the local staff in required number and cualifice- 
t ions |

— sinchronized availability of the international staff es to fore a 
teem for various required specializations, end

— availability of final design documentation, but not prototype design 
documentation for the licenced longdistance bus Sees 577 “ for the 
Alternative Ho. 2 only*

4* Risk on timing is rather big*
5* Bisk on techno-economical aspect of local manufacturing is also rather 

big*
6* If alternative Ho. 2 is accepted, 

facturing is lo*..-er and the Antes» 
to one supplier only*

then the percentage of local menu- 
tive Industry could be still bound

vi) Possibility for immediate start*
In the both alternatives, the nor!: should be cevided in phases* The number 
end details of phases ;.i.ll be shove: in the detailed programme of ;.-ork*
As the first fe:: phases have tc deal vith a) establishment of groups, b) 
collecting technical detas and informations, c) research studies and d) 
preliminary design, therefore the vork could start immediately* Daring this 
starting period vhicfc rill require rprroarimaiely £-12 monthn a limited nur>- 
ber of local staff rill do needed only vrhile the need for international staff

m

is very linited* Fro.". the ether end, this period could be sufficient tc uhe 
mcnage-viontc tc i:;sure all requirement in locel ctrff, in international staff 
as t- tern and in providing the- most needed instrumentations*
Such concept alio.:, 
t ica •

ui.i-unrve start and m.ar.inrl use of all existing facili-

vii) Additional recommendations
a* Rased on the decision, detailed programme of rork, requirement and 

timing rill bo* prepared in ferr. of a Final Report*



h* The reeuirenents for tec tine equipment and n>Q£Surin£ instru- 
ioexitb Kill be seperaielly prepared together id.ih the Antonotive 
Industry»

o* A separate study should he cade concerning the teen, of interna­
tional staff* The study should deal with way of recruitoenty 
cost and funds for financing* Based on results f"' decisions, 
ETTm~e"2nts should he trade as to provide the required expertise 
on tine*

Be clod ad, 6 Key 1922 Lj* Cavriiovic '
m m »  Consultant in Bus body Design 

SHU ** Baghdad



9 - Att8.chE»ent lio* 1

Remarks on the r.sw licenced lonniistgnce bus Rees 577

1» Inside leaps and loudspeakers should he inserted into the ceiling*
2* The heed leaps should he rectangular*
3* The main door should he linking type*
4* The step-light should he not on the oeiling.
•5* Pour front seats to he supply Kith ash-treyes*
6* Cleaning the windscreen should he restudied*
7* The linking arms on the cover of the luggage space should he the sene type 

sb for the engine cover*
8* The floor carpet is to expensive and it is not easy for cleaning; should he 

used plastic carpet;
9* Seat head support should he covered with doth*
10* Bucher of the emergency hacasrs is not sufficed*
11* The curtains should he sliding type*
12* Due cover for the airconditioner filter should he with locks, hut not *»dth 

screws;
13* The toilete door is too narrow;
14* Toilet paneling should he free washable material;
15* The floor cover in the front of tcilete door should he the same as for the

floor of toilete*
16. Separate eircirculating in toilete should he introduced*
17* The capacity of the water tank is cot sufficient; it should he 300 lit*
18* The ldndous glass should he double and more smoked (50£ brown)



OOKSOI/rjSn^S WORK puct

1-1* To study the already existing “buB oodles in Iekenderiyah, including:
The manufacturing possibilities documentr.tion, mrterials, feeding 
industries*

2* To study the net; "bus end to put dovai the modifications end improve­
ments needed*

3* Proposal for producing future "bus*
4* Training of counterparts and to select materiel rad standards needed 

for the job*
5* To put tv» reports, preliminary report to shov: the work procedure to 

be approved by higher authorities, final report which crust contain 
detail proposal for establishing busbody design section and its 
research, testing laboratories, prototype narurf retiring, strff needed, 
and the training of the staff, in addition to have a complete progracne 
for exprlining design stages upto have final product for Irari bus as 
design and manufacturing*

2- Big. Sehab Saadi Abdul Kerim,) 
Big. Hisreen Jfcnen ) both ere counterparts

3- It is valid from I982/4/IO to l$32/cq/l0
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Project of the Covcrnncr.t of the Republic of Irrr 
Specialised Institute for Sn'nnecring Industries (SIZI)

JC3 аЗЗСгйИКГ
w / m J r J c o j

Post i:o, II-I2/3 j Si-?. A

POST T2TL2 

"’Ш П О Н

П

Consult c-rt for uusbody design.

Three months.
If the assessment for redesign end unification of the 
busbody is positive, ea expert post night Ъе opened 
xiith minimum one year duration.

2X771 SWEIOi: Baghdad, uith possibility of travel vithiu the country/.

! PURPOSE OP COHSULTSITCi
1' JiSSIGinEiT ; The State Enterprise for Xatomotive Industry, Iskcnde-

riyah-on the outskirts of Baghdad is producing busbo-! «•

*j dies under old licence from ECffilS (Hungary). There
is an aim to modernise gnd unify the bodies, intro-

i ; duce air conditioning end introduce cone changes in 
materials using aluminium too. The objective is to 

' \ * clarify the technical reality of this aim end if poci-
^  tive to specify the requirements through a detailed

work programme.

■ DUTIES1 •

0
0

: The Consultant will bo attached, through the Chief 
Technical idriser to the Product Development and Dc- 
ciga Department of the VJSL and be will bo crpectod to;

(l) Study tho overall situation with the cid' ting fcus-
bodies (suitability', licence end other cur.entn- 
ticn, production, used technology, quality, cto.),

(8)Study the rims which ire cxpoctod to to
«

eventual redesign of the busbodics.
readied with

I I
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(3) Give assessment on technical possibility and 
suitability for redesign of bus bodies es well 
as on expected fulfillment of aies*

(4) If tho assessment is positive, to work out a 
detailed Work Programme with specification of 
ell requirements and a foreseen time-table.

(5) Give instructions end guidance for start of 
preparatory works on redosign of busbodies.

: University degree in mechanical engineering with 
long years practical experience in busbody design 
and excellent knowledge of up-to-date trends in 
bus design end manufacturing es v:ell as in use of 
various new materials and standards*

; English, Arabic language is  es asset.
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: The Republic of Iraq has a growing engineering 
industry and has laid empiras is an the raising 
ox industrial productivity tlrrough tho use of 
codera products and up-to-date production methods. 
There arc already established agricultural nachinc- 
‘ ries, trailers, buses, transformers, electric end 
household equipment industries.
In addition, the national Plan has given high priority 
to further expansion of the mechanical and electrical 
industries. The existing productions are introduced 
mainly under various types of licence agreements.
There ere social, nixed and private sectors*

The Government has established the Specialised Insti­
tute for Ihgincering Industries" throng La:; £o* 128 
in 1572 with the nain objectiva of assisting the develop­
ment of engineering industries in Iraq, and to extend 
this assistance to other Arab States at later stage.
The Institute 13 an autonomous body aid has a Board of 
Directors. It is headed by a Director General and has 
si initial basic engineering end supporting staff. The 
Institute has already been functioning since 1973 but on 
a very United scale* It has temporar; precises but trill 
be relocated in its nevi headquarters in Baghdr-d. there 
trill have vell-cquiped manufacturing workshops beside of 
technical offices end necessary premises.

The Project 13 designed to develop the Institute along 
up-to-date scientific lines so that it could effectively 
render services end training in the following crocs: (a) 
Product Development end Design, (b) Production Engineering, 
(c) Prototype Kanufaeturing (products, special tools, 
sophisticated components cad parts), (d) Quality Control 
end Inspection, (e) Industrial Information end Documenta­
tion, end (f) Techr.o-Econonic Studies.
Bearing in mind tho rapid expansion of the engineering 
industry m d  urgent needs for its assistance, the
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Goveznxnent of Iraq has agreed with the United nations 
Development Programme to include this projoct into the 
Country Programme 1977 - 1981 eod. partially 1982 - 1936*
The executing Agency is the United Nations Industrial 
Development Organisation* The duration of the Project 
is six years and nine months starting from 1 October 1977* 
The Government Contribution is ID* 4»700,000 end the H U ?  
Contribution totals US 3 3» 931» 502.—.

There vn.ll be thirteen UNIDO Experts for the implementa­
tion of this project as veil ss cone short-term Consultant*
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.ftrebody T?snnf*cturinff in Tran

t
The State Enterprise for Automotive Industries, Isksnderiyah - on the 

outskirts of Baghdad have production of three types of buses according to the 
old licence fron HI/SRÜS (Hun¿cry)» The production capacity is 1,000 buses per 
year* The locally manufactured parts of the busbodies ere reaching epprouinrtcly 
455© in value. There are intentions to establish a big automotive nsr.ufactrring 
plant in Iran, but the bodies production most liheîy id 11 remain in this Hit em­
prise es a specialised one.
Beside these buses based on the licence fron HÜ2ÎB, there ere productions of 
trucks end lorries in cooperation irith SCJEÜA (S.HECÜï)» titled TEÜ1 — SC.CH4»
It should be mentioned that the State 2:tablishnent for Aluminium-Semis iresccriyeh 
is a big producer of commercial çraality of elurainiun materials in various shapes 
and sises end there is firm intention to utilise this products in busbedies manu­
facturing; if i;ou2d be needed alloyed types cf aluminium products might-se pro­
duced too.
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