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1.     INTRODUCTION 

Authorisation  and  Purp«»» 

This   report waa  authorised by contract batwaaa 
UnUtd Nation«   Indu.tr 1*1 D evalo pm ani Organisation 
(U.N.I.D.O.)   ol Vienna,   Austria,  and the »••••roh and 
Productivity Council oi Now   brun» wick,   Canada. 

Tao  purpoao  was to »nabla Ih« Industrial  aaotor In 
Iraq to organisa and Imp re va ih air mainiananoa and  rapatr 
foetntios. 

Tba aaetgamant  waa to laveetlgate the  naad» ol ta« 
Industrial projooto ol tao Stato  Organisation ol Industries for 
mainiananoa aad  rapalr ol machinery and equipment,   to datar min a 
tao íeaalblMiy  ©I eetablUhlng  ooatral MAR   work»hop»,  to 
rooonuaaad a aound training ay.Um,  ana to Idealily tao indu at rial 
aad eocaamlo apport unsi ee for cariala apara parta to  ba locally 
saaaufaoturod,   as  woU ao to IdaaUiy oi bar a  which should continuo 
to be impart««.     Also, to propara a programme ol Implementation 
for aay a »oa a aar y aaalataaoa by UNIDO. 

omtattag iacuaiee  la M A I« 
âne »a-piaai eurvey» by 

•uoeuoaaa.lrêê to a eeieote« sampia al laouetrlee 

I» orear to avalúala tba 
aacaaaary to support our fleti 

(eoe KsbJb» ») 

Furtaormere,  taqutrtee «roro 
ia ardor a» 

Usía) ft* workers, 
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2.     PRELIMINARY   SECTION 

»ooults  of  Finding» 

In ih« first  section of this study,   S action«   3,   4 
And  5,   we  giv« a general  picture oí the industrial  situation  in 
Iraq,   showing the existing MIR  facilities  in the  manufacturing 
industries,   utilities and agricultural  equipment,   existing  centralised 
shops,   spare  parts  stores and the  availability of skilled  personnel 
and training centres. 

In  Sections   6 and 7   we  report the adequacy of existing 
facilities and the feasibility of setting  up centralised  shops according 
to industrial needs,   location,   availability of skills and M & « 
facilities. 

Section  S Include*»  recommendations for future policy 
ter M 4 P  faciliti«» and  programmes In certain Industries,   spare 
part«  manufacturing faoUUles,   centralised shops and  stores and 
training programmes. 

General Conclusions 

1,     The eoonomio focal point of Iraq la the  oapital,   Baghdad, 
where  64  per cent of Industry la concentrated and most of 
the faeltttles for sound  repair and maintenance  services are 
available. 

3.     Equipment for maintenance,   repair and the manufacture of 
spare  parts Is available In  Iraq although badly organised and 
widely scattered.     In some Industries facilities  are completely 
Inadequate  while other industrie e have eu r plus  capacity for 
repair and maintenance  work.     The  workshop at the plant of th« 
fetale Organisation of Mechanical Industries In Iskandariya has 
adequate MIR  facilities,   high quality and variety In equipment 
and la In a satisfa oto ry looatlon. 

3.     Centralised workshop« and atores do exist In leading Industries 
hut not as a punito servio« or government organisation.     Spar« 
part« ar« over*«looked a« Insurance against work stoppages 
and only a tew •osapante« ooaArol their Inventoriée adequately. 
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3. 

4. The  large  amount oí  work  performed on  M  &  R   and the 
questionable quality  reflected the  inadequacy  of the   maintenance 
programmes  used.     Basic  organisation  techniques  to  achieve 
efficient  M  & R   services  are  scarce and   PM  does   not appear 
to  be an   established   practice  in  Iraq. 

5. Some   key  industries   do   not  provide  adequate   maintenance 
services   to   prevent breakdowns  and  premature  obsolescence 
of their  costly  equipment. 

6. Lack of  standardization  is   reflected  by the  great variety  of 
machinery  and  equipment in   existence  due  to  inadequate  buying 
policies   and  political/economic  problems.     As  a   result,   stocks 
of parts   and  maintenance  materials  are  almost doubled. 

7. Government policies  for the   reorganization  of  repair  and 
maintenance  services   do  not  exist in  Iraq.      The   S.O.I,   only 
acts as   an  advisory  service for  problems  in industry, which 
include  M   & R   problems. 

8. Shortage   of skilled  personnel on  M   & R   is  acute   in   Iraq.     Most 
have  learnt their  skills   on  the job  and  supervisors   and  foremen 
are  chosen from the  most experienced   workers   who  may have 
no aptitude for command,   organisation or decision  taking. 

0.      Only a few vocational training  centres  have adequate facilities 
and training programmes  need upgrading.     In-plant training 
facilities  are not an  established practice in Iraq. 

R ecommendations 

1. Trained  engineers should be available at each appropriate state 
organisation to   recommend  policies  and objectives   of their 
industries . 

2. The M  &  R   sections  of some important industries   having a 
wide  range of equipment but insufficient skilled  workers should 
be  reduced to  cover  emergency  repairs  and the  necessary 
spare  parts.     High quality spare  parts  and major   repairs 
should be  made in a fully  equipped  workshop.     New M  & R 
facilities  and a  centralised  workshop are  recommended for 
agricultural equipment as a  matter of urgency. 
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4. 

3. Central  M   &  R   workshops   should  be  set  up for the textile 
industries   and  for   agricultural   equipment,   these to   be 
controlled   by the   respective   state  organization. 

4. Small  industries   with  inexpensive  equipment  should   use 
routine   maintenance   programmes   while  those  having 
expensive   equipment for  automatic  operation   should  also 
introduce   preventive  maintenance. 

5. Although  it  is   not  necessary   a    present to   establish   centralized 
stores asa   public service, each   large   industrial  sector,   such  as 
the  textile,   food,    cement and   agricultural  industries,   should 
establish   central   stores  for  the   spare   parts   and   materials   most 
frequently   required.      Stores   require  improved  layout,   lighting 
and  dust  protection.     Inventory  control  systems  should  be  used. 

6. Training   centres   should be   set   up to   give   higher  level   courses 
for  managers  in  maintenance   management,   upgrading  and 
refresher   courses   for   supervisors  and foremen,   vocational 
training   courses  for  specialized  industry   groups  and in-plant 
training  in   large   plants.     Courses  in theory   could  be  held at 
the  Management  Development  Centre  in   Baghdad. 

Suggested  Programme  of Implementation 

This  programme gives the main   requirements for 
UNIDO'«  assistance  to   M  4  R  facilities  in  Iraq. 

State  Organizations 

Provide two  consultants   with industrial management 
background to  select maintenance   engineers for the following  state 
organisations and to  develop and  initially monitor their  programmes 
of  work: 

State   Organization of Engineering  Industries 
Directorate of Agrarian Reform 
State   Organization of Textiles 

The  consultants  should also study the feasibility of training engineers 
for other state organisations. 



s. 

M A  R   Central  Workshop» 

Provide two  industrial  engineers,   one  attached to  the 
Iskandariya  central   workshop and the  other to  Ih* textile  and 
agricultural equipment  central shop«.     Their  main objective»   wiU 
be to 

establish  the  central   workshops   policies,   and 
organise their structure and  procedures  to 
achieve  the  overall  objectives   oí the  M  &   W 
policy 

set  performance  objectives,   direct   work towards 
standards   and  correct  deviation«  from these 
standards 

control the   effectiveness  of  established   programmes 
and,   where  necessary,   modify them to improve 
the   results 

Maintenance and  Repair Facilities 

Provide two  or three  industrial  engineers to  organise 
and upgrade M  4  R  facilities and  programmes  In the foil©wing 
industries  in this ordert 

agricultural equipment 
textile and knitting 
cement,   sugar and ohemioal 
electromechanical 
others 

Centralised and   Local  Stores for  Spare   Parts 

Provide an expert with industrial accountancy a»d 
systems  analysis  experience to organise the  centralised and 
important local stores  by establishing  policies and inventory 
control.     He should also analyse existing stock*  and set reasonable 
stock levels. 

Training Programmes 

Provide a training leader tor management education U 
act as a  co-ordlnator between Industry,   educational eeatres and the 

I 
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i.'dV«ärnm«nt  and  «naur«   an  effective  managumeat  education  programme. 
ile   will  control the  team  ©i training   «Xpert*   appoint««!  al training 
centre*   and   will   conduct   rw.earch  «n   education   requirement». 

Provide   a   Wain  oi training   expert«   (prebably   &)   with 
industrial background   who««   main  *fa;ect   will   be   to   de»ign  or 
upgrade  M   4  H   training  in  vacati*»* 1 trailing   centre»  anu  in »plant 
training. 

¿rojijg^L^eadejr 

Appoint a   group  leader  en a temporary  b*»U  to  get 
the team ei  expert«   ergaalsed  and   working. 

Summary of Expert»  Need» 

N 

2 

a 

* 

I 

Type 

Cena ulta at 

Experience   *   Hackqro.ujftjÉ' 

Iaduatrial  Management 

lad.   Engineer Maintenance   A  Repair 

lad.   Engineer Malateaeaee  è Repair 

•Urea  Expert Iaduatrial Ae«*unl*n«y 
aad  »yetem«  analyst« 

Traiaiag Leader    Ma aa g e me ai  Edu«*4t** 

Traiaiag  Sap**      laiiwtry aad  M A » 

Gnii L alaaafeawai  • 

I« 

Legation. 

Stat*  Organisa»**« 

Central  Werke hep« 

I ad uetrie« 

Central  aad  L*«*i 
aite ree 

Management  Development 
Centre   (VI.O .C. > 
oi   Baghdad 

Vocational  Training 
Centre»  aad 
Industrie« 

Miatetry ei I »du »try 
and/or  M.D.C. 
•f Baghdad 
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a.   iwpvdTmAu SITUATION 

T*fel*   I   flv«a  ihm   »«upioyi»«** • 
í. :a« i* i»§0. 

I*  «*t«cê*4 

1 £i¿ikK _L 

r tí«#Bfi«»t§   **18l#f f^iteU««   (0001 

T«4*l  Um^xt^ a, 140 ICXJ.O 

Agrkuiiwr« 
Minfang 

I.4Í0 
11 
til 

SÎ.I 
0,1 
i.4 

C»»«trw4i—> 
Twmém 
T r»A«p«ri 
S«rvU*« 
AfA»4  K«r«»» 

to 
us 
141 
Iti 
3 TO 

a.4 

II.§ 
io.i 

I rmq  I«   prtitmianiHly  *irUwlUr»l,   UMU »««ter 
•ttpteytag S?   r*r   •*«* •* *• *•***  *•>*•*' tere«  •*«&?* r*é  wiMi 
•»¡y f.4  p«r   • •**   i« **•  t»4u*tri*i   ••«ter.     Mwi^tmrÍAi a«Uv*»y 
I» ir*q  t« •£   *•••»* ergkt,   m«»i arm« having fe««*  ••i*bi4»fe»4 
witM* U« te>*t  80   /••r«.      TJa»   k»4w*trl*l «««Ur   i«,   *«w«v.r# 

gr»*l*f   r»^*41y.      i£*Mb¿4   I   »h»w«   fcfc*è Ut« !»«<-•»••  U   tn^yMtftt 
in tfa«  l*4t»»trt»l     ••«4«r   Mwtt»   l»«7 **4   |»ft   w%«   S.3  p«r  • ••* 
»»4 ta«  •mp*«*é  m«r»M« b«4«r*«»   !•#• »»4  |t?t>   U   |3.7  p*r 
••AI ( Um—  1  *»4  4 ) , 

W.,h Ftrtt   fcm»teYt< fai   ,Bélier 

Oí  Ilk«   141, ©OÔ ••» 
i« itiW,  I«  pmr •••* w«r« 
U** »0 «trk«rs  «*4 M  p«r 

te tfe« 
te 

rtftf t»4«#tr}r 
wìftà !•«< r 
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Vi i-wup       aus«   ( «ài/vii) 
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II 

K„SMi 
Work   Fore« 

«?  lo   34)   wka 3§,ÍKK> *7,4»oUoX) 

•Mr«  Ikoa  *ô   wko 354 Sü,S30 < 34% > 

K lo «¿I ri« »y,   g*«   onk   mmimr «ervic«*   with 
•*4*i»H«kMk«ot*   oi   moro  than   30   worktr*   and 
m   work tere« »i   iJ.irfOC »««pi« in   |£&9  bov« 
»•4   »««A  ioclwloé. 

Wk*/**i 

hloiL 

M2.7 

»0*r«*l        U.N.    ki*«f»OW«r   Miti i»§0   r«f»ort 

AU   oolofelUkm««*«  Wtelv4«4 i« Group  I   feole&g Is privai« 
• ro  «ftfog«4  l«  ih«  ioUowtagi 

>l«ing 
toil«« 

• «kowt  wooloi   working  oak   ' 
• ««rvi«Mìg  o*o   r«poir  el oí 
• brick  pr«4uetio* 
• pr««*iftg   koto« 
• «moll  we rk*h#p eperolioao 

Moot «i ti.«  «»lobUakmool« iacluéo«   U Group  II  «r» 
• w»«4. Qoiy Ik«««  oro  ooooikorod  i* ihi*   roport. 

LoooHoo  of  Indori««  *»4  Work   For«« 

Wo   à*v«  «o«.o4vVo«4  lk« Mwlry  UUo Uro«  moi* 

Bogkook oroo,   oovorUf o  roktoo   oí  ISO   km. 
North A roo,   wk4ok i»elw4««  ik«  m»U   ?opuU4«4 

IOWM  oi Moon«,   Kirkvk »ao  S ttfc»im*a¿yo 
• oukh «roo,  io   wkiok i*« mow NWM  or«  fiooro 

Amoro 

Tobi« 3   «kow«   tk«  Wooko«  oi  moo ufo«*« ring  industrio« 
i« lo« laro« oroo*,   «y oumkor ol o«i»b»«kmo»4o   »or   Ln4u«try grotto 
o»4  work ior«o,     II «kow»  tk*4 tk« MU tokooirWl   eencoairokon  i« 
ih«   l »ch«o4 o roo  wkèok m—mmaàm ior »4 »or «oa» oi Iko tolol 
••lobiUkmoolo  o*4 work lo roo lo  Xro«.     Tko  t»o««4rtal «•*««mro4io* 
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in   the   North  area  account«  for   9   per   cent  of   establishments 
employing   12.5  per   cent  of the   work  force.      In  the   South  area, 
the   lowest industrial   concentration,   accounts   for  7   per  cent of 
establishments   representing   3.5   per  cent  of  the   work force. 

Note:       Table  2   does   not   include   electricity,    gas   and   water  service; 
which  are   mainly  located   in  the   Baghdad  area. 

For further   detail«   on   industry   location  by   area   and town 
see  Exhibit  2,    pagu   92. 

Geographical  Communications 

The main  means  of communication in  Iraq are by   rail 
and   road. 

Railway» 

The main  railway  line  in   Iraq  crosses   the  country 
from  north to  south  through  Mosul,   Baghdad  and   Basra.     A 
secondary  railway  line   goes  from  Arbil through  Kirkuk  and 
connects  in   Baghdad   with  the  main  line.     Thus,   there  is   no   rail 
connection between  some   important industrial   centres,   e.g.   between 
Mosul  and  Sulaiinaniya,   Baghdad and   Kut,   and Amara  and  Basra. 

Roads 

Although  the   road  system   covers   most  parts   of the 
country,   there are lew   good  roads   providing  a  safe  and   efficient 
method  of transportation.      The   main   road  goes  from north to 
south   of  Iraq  almost following  the  main   railway line.     Roads 
between  important towns   are  normally  in bad  condition  often 
making   it necessary  to  travel by a  longer  bui safer   route. 

As an  example,  the time  speni  driving  from   Baghdad 
to  Mosul is  less  (395  km)  and safer  than from Mosul to 
»ulaimaniya   ( 2Ss  km). 

Conclusions 

I.     Although employ meni in industry la  low  compared io that in 
agriculture,  it ts growing last and Is imperiaai for ine 
mechanisation of agriculture. 

! 
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The   economic   structure  focal  point  o£   Iraq  is  the   capital. 
Industry   is   concentrated   mainly   in  the   baghdad  area   where 
mosst   oí   the  facilities*   lor   sound   repair   and  maintenance 
services   are   located.      In   and  around   the  city   can   be   io und 
metalworking   and   repair   shops,   vocational training   centres, 
a   hlghor   availability   of   »kill»,   better   physical   communication» 
and  transportation   services. 

Despite  the   efforts   of  the   government   to   decentralize   the 
industrial   sector   by   building  new   plants   in  the  north   and 
south the   great  concentration   remains   in   baghdad.      It  is 
thU   group   oi   repair   and   maintenance   faciliti©*   which   will 
be the focal  point  of  our  survey. 
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13. 

4 '      1,:XKST1Nt:    HKl>Ali<   AM   MAINTKNANCK    K A CJLi 1 I i •;.-. 

v'acilitn^   ii-.    Various    Kucioriro   and   in   the   Country   n,-,   u   V\hcK- 

Q u e -s t i on xi g i rua    Jini    Visitai 

At   tac   beginning   o.   the   mission   in   Iraq   uoout   ;>0 
questionnai ros    were   uUtriuutuU   through   the   Miniati y   o¿   industry 

and   the   respectivo   a.O.I.   to   a   äel«ct   «ample  oi   Campanie*   (.ee 
questionnaire,    Exhibit   3/.      Thiriy-*«ven   wer«   returned. 

evaluation   oi  the   an«wer«   on  the   roturnt-u 
questionnaire*^*   shown   in   Table   3.       Only   4ü   p*r   cení   o.   t..e 

answer*   were   considered  to   be   complete-   and  accural   and   ih« 

questionnaire   was   loliowed   uy  in-piant   «urvuy«   and   interviews« 

The   manager*   of  selected   companies   were   interviewee 
to   determino   their   managerial  abiliti*»*   and   thw   suitability   ©ì  in« 

techniques   used   ¿or   maintenance   and   repair,   stock   control,    etc. 
It   was   also   oi   interest  to   know   how   they  arrived  at  the   data  «» 
th«   completed   questionnaires. 

Evaluation   Matrix 

1 o   evaluate   the   data   collected   an   evaluation   mairi*  has 
been   prepared.       Each   condition   in  th«   organisation   has   bweii  given 
a   points   rating  ¿or   the   efficiency   achieved   in  a  number   o£   essentia, 
and   less   essential  areas   as   shown   in   Exhibit  4.      In   the   Exhibit, 
Column   10   shows   the   grading   required   ¿or   a   plant   using   standard 
preventive   maintenance   system   and   Celun*«   U   that   vsing   optimal 
preventive   maintenance. 

Independent   Maintenance   and   impair   Sections 

Every   industrial   establishment  visited   had   its»   ewa 
independent   maintenance   and   repair   section   with   equipment   whi«« 

varied  irem  one   industry  to  another   and  ire» »ne   pi*nt   to   anetasr. 

The   evaluation   matrU   shows   that  power   staii«ns   a*d 
cement   plants   have   good  M   4  W   sections   whü* in«ss   i«   sUMr 
industries  are   !•••   satisfactory. 
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Si. 

T*M» 4 

til«««   fcaviftg   HMV  •••* 
•taaetatf   #»mp»«U«   ki 

Tè« 

r«p»tr  •iwifiiMl» 
M A W 

Mëlaalt—  «4  «*«M»» 
M  ft   W   •• 
#* ih«ir   «*rtt«vl»r  • 
ll«w«v«r,   le«  •••Ar»!  r« 
•*p*«4ty. 

Tib« 
là« typ« •< t»é»»*nr.    TU 
•yet«*  •»••  U »IM«» I» 

•M«   «4 UM 
tfc« «tirv«?  « 

r«  «»•rki*f 

• rf*iU**tt«»  «r 

•4 m««4 I« 

•4  M ft » 

.  Pf«m il t ^ü«4 

r«U« I« 
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I 
Io. 

TAULE  4 

DISTRIBUTION   OK   INDUSTRIES   SURVEYED ACCORDING 
TO  THEIR   M  » R   FACILITIES  

Rank laduairy M   ft  R   K.clWUa   oí  Loading  Comp*nle.'l' 

i 
b 

I 
Ì 

Stat«  Co.   for  Mechanical  Industrie», 
Iakaadariya*** 

Spaclaliiy i     Manufactura oí Agricultura  equipment, 
tractor«  aad truck*.     Thta  plant ia  not in 
operation  y ai. 

Firat ciaaa  building a,   machin* ry and  aquipmant 
ab la to  do a  wlda   rang« oí rapalra  and ovar* 
»aula and I« m.k* all als «a oi high praeialon 
•para  pari« and toola,   and carry out haat 
traaimaai,   caating,   annaallng,   quality  control 
aad mata Hog raphic taattng. 

Coaclualont Salí-auiíiciant iacilUiaa  to parto rm 
work lor all induatrioa 

Í 
fcf 

i 

b.     Company tor  Etoctrloal  Induatrioa 

Spacialayt     Manufactura oi madium atsad 
tramato rmara,   a la cirio motora and íittinga. 
Rapalr  aarvtcaa lor tkair cuatomara. 

Coaclualont     Sama a«   ia)  axcapt ior larga 
oaatiaga  and apara  parta. 

Moaul TamtUa Company 

S pactalüyi     Waavtag aad aptaniag of cotton. 

BuUdmga  ta good  condition.     Almoat naw 
Mg h q«m»ty ma onta a ry aad aquipmant  which ia 
•«Santo tor Utotr aaad*.     Can do all thair 
• wa rapatra aad ovorhaula and manufactura 
•mall and moaUnm ais ad fair praotaion «para 
•*«t«.     Each mala lacio ry da pa rimani haa 
Ho owa M ft »  anop wti» aoma paria  in a took 

iU     Umm AppaadU » 
(2)     K urinar  datati*  oí tato  oompaay ta  Saotioa  1 
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17. 

Table  4   Cont'd 

Hank Industry M  &  P.   Facilities  of  Leading  Companies 
G roup 

2 and  units   ready to  be   changed. 

MAR   Section;   electro-mechanical   workshop, 
foundry,   heat treatment,   blacksmith and   welding, 
carpentry,   quality  control and testing. 

M 
a Conclusion;      Insufficient facilities  to  perform 
¡3 work for  other  industries 

"D b.     Other   Textile   Industries a _——-^—_——— 

Structured as   (a)   although   with  a   reduced 
3 variety  of machinery and   equipment. 

v 
£* Conclusion ;      Insufficient to   perform  work for 

all their  needs . 

3 a.      Baghdad   South   Power   Station 

Speciality;    Electric  power  generation. 

First class  buildings  and  equipment.     Able to 
undertake  most  repairs  for their  own  needs, 

^ including  fabrication  in  the   small to medium  size 
£ precision  spare  parts.    Unable  to  handle  large 
v als«  work.     Their M  & R   section does  not 
0 include foundry shop,   heat treatment or 
*o quality  control facilities . 

a The other electric  power  stations  have  similar 
M  & R   sections though of reduced  capability. e 

u 
• Conclusion»     Insufficient facilities to meet 
• their needs. 

G 

e* "•     Iraq Cement Company,   Baghdad 
* 
/? Buildings,   machinery and  equipment In fair 

condition.     Can do all  repair and overhaul 
work to  satisfy their needs  and manufacture 
amali and medium slsed,  fair precision 
apare parts for emergencies. 



16. 

Table  4  Cont'd 

Hank Industry MAR   Faciliti©«  of Loading Companies 
G roup - - 

M 
co 

Their  M  &  Fi   section  includes:      mechanical 
and  eleoirloal   shop,   foundry,   welding  and 
blacksmith.      Other  cement factories   have 
similar M  &  H   sections   although  less  efficient. 

Conclusion:      Insufficient facilities   for their 
needs. 

m.     Heavy   Equipment  & Repair Workshops,   Baghdad 

Speciality:     Main   repairs  to and  overhaul  of 
vehicles  and  agricultural,   earthmoving and 
irrigation  equipment. 

Buildings, machinery and equipment in poor 
condition.      The  average  age of  machine tool« 

k is  about 20  years,   most of them  outdated, 
S some   with  overhead  belt  power.      However, 

they   can perform  most  of the   repairs  and 
g overhauls  and  manufacture  simple   spare 
g parta   of small  and medium size. 

Main  M & R   departments:     engine   repair shop, 
* machine tool  «hop,   general mechanics shop, 
§ small foundry,   electric  «hop,   body  work and 
$ painting. 

W Conclusion:      Insufficient facllltie«  to  manufacture 
« good quality spare   parts. 
a 
1 b.    Hiring Station.   Kut 

M Speciality:      Hiring and maintenance of 
^ agricultural,   earthmoving and Irrigation 

equipment Indoors  and In the field. 

M &  R  Section :     general mechanics »hop, 
machins tool  shop,   email furnace tor castings 
and one mobile workshop. 

1 



lt. 

Table  4  Cont'd 

Hank Industry MAP   Faciliti««  of  L.eadlng Companies 
G roup 

4 Building«  in fair  condition  bui inwuliicient 
variety   oí machine   tools   and  equipment to 
perform   emergency   repair«  and  overhaul*. 
(Main   repair«  and   overhaul«   are   performed 
in the   central   workshop«  out of the  seasonal 
period) .     Their mobile  unit I«   very modern 
and  complete for  emergency  repair«  in the  field. 

Conclusion»      Insufficient facilities   to  satisfy 
their  needs, 

(No leading  company concerning their MAP 
sections). 

*   M 
^ _g Building«,   machinery and equipment in  peer 
g •* condition and insufficient facilities  to  satisfy 
» 2 their needs. 

w Jj Simple   repatrs and  overhauls  and the 
**  a manufacture  of simple  spare  part«  for 
1 j emergencies  can be  undertaken.     For 
0 major overhaul« and  repairs,   especially 
*  a for large installation« and equipment used la 
_* * the chemical and sugar plants   where 
S 8 production must be  «topped «ub-contractor« 

are used. 
« 1 
A   0 
0 H Conclusioni     Insufficient faciliti«« to satisfy 

their need«. 



Ki*«trto  !'• wir   filili' IO Prmr—Mv  «hfti*to**»««   argua» «»4  ** 
»••to 

13  m»»thr   »cfc»4vto   makMtlfeiMiAe«   ^r§|f»»ft 
Inyrltm  »•«•reto«   to   cfc»ikiUto  **4 

•ü  IrtlkéiWM   r»«*r*i»ë 
Dttmwti  *»«•••%ry  tor m  w*U 

»rg*»j4»»4   P.M.   pregramw**»   uw»é« 
MNMlkiy   riderli  i»»«t.'4   wuà M   è  fri 

fc*ur«*,   quality m me 
•i  w»rk   p*rìmrm*é. 

14 Pr»Y»nAW» m»U4tif»c» »rf»»to»4  •* 
lyiimiiéi  »*»to   »»iy  I»r fciy   »^nt»»*»!*. 

L»»f   tori»  »»à»é«è»   jA*toè«ft»»««   »r»fr»«wr.t 

ter  »Ito». 
¡»•»•cito«  »cMréia*   to  »fc«iàM»to   »»4 

krtik4«wM  »Í  «MkUi  »<|»tof»»aà  r*»»ré*>«. 
Ni   ••••  »»*4r»l  ir   «»atr»! »i  €,**Uty 

•¿tt»i»»«y  »X   werk  ^rkrswé. 

• VMHv    IB    •» •••^^ñ^H*^ 
PrtVMMw  mttnl-irmr"-   «»rriié  «to feto 

»•4  »r§»»to»4  •*   «y»k«m*U«   u*»i«. 
Iliétwi torm  »»»«4wto   »*»totoft*A»« 

pmrtiMM« tor  à»y  i*»»kto»»  »»ly. 
M« •»•* »«Urti »r  «Mèrtl il tfc«  «»»Uly 

Mk4  »flUtoaty •!  wrk frtmrwm^ú, 
Tryto«  to ^rtvt ***êr M è »   «yitom« 

* 

Citimi»»! 4 *«#»* • •••*•  •*§•**••* •• «y»W«*toto **«to tor 
*»y nilywi 1**7. 

•»»tor •^•rimiti ir« pto»*»4 
>r»»»Uy •»•• »  y»*». 

to» »«»*»»•  ftaé »Utof,   to««« 
•I  «*»r» »r4»r»  *a4  r»»»r«to*  »4 
•Me* r»p»>4r». 

Iff —ini «I inttoir»» MM m»f»l 
•r «Mirai «f qmm*àf •** i<a«to*«y *f 
w*rk MilirMi. 

(1>     •nfc»WW*4.   iWm  1*1 Mi 1*4 
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il. 

•.a KwwUag   wttk   P.X4,,   trough   i.ol  y*4 

ft« «M  mietei»»   urw«iä«wM   r »««ru*«, 

»iift«U>a«y  •!   w«rk  |#» fie *-«*#«. 

ê C—J *r«4 
•MMIIMU««     N*4 • rgaAiatfë  ««  • y «fc« «*%**« 

K«Mire«»«y  r«p*ir*   »»4 »vwráAui«  *s« 
p«ri*ra»«4 i«  14*  *i«¿4,   «ÜMirwi«« 

i«  ü*i«h«4. 
ir« »»4  NMU«rl*wi  »r«  r*««r4*4. 

>§•  r*«*r4* mrm à«sét   a*  ••*» Mai rei. 

r«M ê 

^WJMvv    M>*pW^MvOT    MM    fMNI|i 
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sa. 

Th«   imw   ««air*!   wmrkmh&p*   to   I rm.%   b*k»*tg   u*   very 
»p4»ci<*a*t'ù   in«átt*tri«»   ai weh  «at   p«eiroi«ui»,    r»üw«y»,   a*ii¿>y<*r*i«<, 
pawtr   *w*tiö»a  »A«  »grtoviaurai  ««¿uip»*«^.      Ta«rv   i*   *i*o   * 
a»«4»l working   ptoftl,   ti»«   «IUI«   Cv'.*p*Äy Wr M«ck*AÍ«*,l   ittúmmirimm 
to   la kanaka, riy»,   wtei«k   k*a  »«W«;«**«  toeikato«  aito  ««wk   b>«   ragar»«« 
aa   *   eaairal   warkakap, 

Vglmr^t   Typ»   *n4   Uualky   »|   W^rk 

W«  kava   toaiüftoiaai  «toto to  »**<»*•  to« veitt«*«  <*t   w«a 
•*rri#a  «to i« tk«  e »«ir »I  wmrkmh+pm,     Tk« ^»alüy «4 tkwir   w«rk  M 

g «»«rail y   g«*4. 

^tU««y  »»4  akipyar4   •••trai   w«rkak«p*   »rt   «qnip^«4 
to  partorì»  k««vy   4toy   rapaira   a»4  «v«rk*«U  a »4 to  pr«4t§e*   kigk 
4 »»Illy  «par«  part«  »J »ti ato««  »»4   w«k  *   raaga  «I i»»4«rtoto. 

DêUwftf   ««»irai   w«rkak«»a   «A«  carry  «to 

ij«r   repair«   «»4   «v«rhai§¡»   »¿   railway   •ligiiiwa, 
4toaal   «ag to«a ,   k«U«r   lyttoi»*,   «toetricai  i>«UlU>>iM 
»»4  «»«tora,   ky4r»»»«  circuito,   a»«tol werk  a*4 
a*4y   w»rk 

• r—»éüt—i tog  «i  ratiway  «agía«   wh««U, 
e»gtoa   ktocka,   ai«.,   a»* » uto atura   al  piato»«,    r«4tor 
btorU|«   and   ahalto 

• «iructwrai  wark,   to «MM! r y   «Kirk »»4  «arp«»iry 

Tk«  ekipyará  ««»i.r»l   werk« Ito a  to   B»«ra   ha«   «arrtok  »to 
•utoto«  w«rk to   vaiato«  «latorwto«  toto  at»« »to«  ti**«.      Tato  to«to4»4 

»auto«tura  mi  torga  i^r«   a*ri«  a*4  Itoli to»   cee»i»ge  »»4  work 
aiaaitor to lito  r»U*«y   w«rkaìtop*. 

l'wwtir   »iié«4MMì«   -»»*i   Ufj; i'itoÜMfui   «£cft4i<*i   w«rk.:-U^r   .*<'«,• 
»•¿tu^»«!  U»  ««èiry  e«*4  Hwj«r   rw^*irtf   aito  «vwrk«*i»U  tor  towir   *»*»»  t«c«4a 

r« toir  «;»aHty  «p»r«   parto  «4 amali  »*4 a»a>4Maaa ato«. 



I 
I 
I 
I 
I 
I 
I 
I 
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tmpkmyé.     T»« ••••%§• •*• «4 UM •«, M  *•**•  IS  y«**r« 

Kè»«4rt«  fwt  «n«  «gri«iti4«r»l   «g<«atr*l  w*rä«fc«^»  «r« 
•«,t«pp4»4 I*  mmrrf «*t *«UMU   w«rk *A4  **iy  «*ir«r tfcwir •«• 

TKM   w«rk*ÌMp  i«   »^vippw« to   m» aw¿* «tur*  i'ü4i&g»   **ä 
•^tti»i»»*u í#r  üb*   «è««trl««i  itrYU«  i* là«   ««««try,   »v«k »a   «l««¡4rt« 
te«  ««»«»• i—,   yUi,   H.T.   « w tfc«k»«,   •4rv«tttr*¿  —a>yw>ti   MMé 

• r««««é«,   «è«« 

lUavir   ^**E»«»t  *«»»ir   W«rk»k«».   A'.»«kë«ë 

TM«   w«rk«k«p U   «f«ip««4 I«   •»»«f»«*«r»  «Impi«  «p*r* 
pari« «4 «U •««••,   •,(.  «yüa4»r« «*4 pkmimm» Imr  wàmt •••>#« »   *»• 
U é« M)ir  r«p*4r« «aë «»«rfc««1« t« «•Miiai, «¿fi*»*«**! —.«lta«ry 

swtjif tü fffrrttîT 
I»  if*«, l«*r««*» M • 

••**•«• UM» «»p«4i«r» «I tiyH«ë  «par« paît« 
• par« part« «r« 

I«* y«*r«  U 
U 

Ta«   **»*»} 
wa 1» Ta«4« ê.     AU 

•r« pari« éurteg MM laat 



24. 

TABLE   @ 

Y«*r 

i»6i 
1963 
1063 
1«64 
lOfeJ 
19§6 

!»§• 
lOtO 

I 
I 
I 

C««t i*  I.D. P«r Cent el 
19§!  fiiur« 

2,553,576 100 
2,633,635 103 
1 , 503,4feJ 60 
l,2U5,54fc> 50 
i,4ë§,3i5 ¿a 
1,3*1,2415 24 
1,087,160 7t 
3.142.352U) 123 
3,036,433(1) 154 

.) »,§74,911(1) 1?»(»•«« 

C*a • •  r«f*r««é »• •«*Ci 
Afiir«« 

(1) 

JMfHi     CirMUrM C«»«r»¡ «4  ¡m*#rU,   ß»|Ufte 

X» *44ài«« W UM«t  tnwuikU là«   «••! «i ••<•»•  «par«  p*rt« 
U tMkMl«4 I» là« prU« •< là« »**«fei*«ry »»4  «^Mtpi—I.     »p*r« part« 
b»P*rt«4  r««4»4r« « ftvinuMit M««»««. 

Tà«r« ar«,à«w«v«r,  \—g 4«l*y« kttwtt» là« Um« oí 
• r««rl*f »»4 «iKvtry «I là« pari«.     D«lay«  «i «ia a%«atà« !• Iw« 
y«ar« «ava« «tv» I4>M ter là« M*«*!»«« aaa  «^Miyrn—il aa4 aaaaiaaraàl« 
!••••• ta |r«4nitM,    Ta« 4«lay« 4«p«a4 a* là« «vaUa»U*y «i là« 
part«  wiià là« ««p»M«r«  »Ml là«  prati« m I«  ta*raa««4 »y  a4a»laUlr«H*« 
J«ratattU««   «kUh ata y Uk« a«v«ral 

Pr«««*4   lavatori«« 

Ta« qaaalày «i apar« part«  a«*4 I» •*•«•: ay là« vari««« 
w.^»trl««,  là« «aawal — aaaaipiiaa aaé là« avara«« ftWkktr «I y««r« 
part« ara à«4é la aiaafc «r« «à««» I» Taèi«  Y.     Tal« «àawa  ai««rèy 
tàat «*•>* 4a«\a«4rW« «r« >t>rtto«>i< aaé aaiy là« !«««>•§  —myal««, 
•«•a aa  B«w«r • latitai aaé a te« 
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25. 

TA 13 LE   7 

Annual  Uiagt 
I.D. 

Induatry Croup Stock  Valu« 
I.D. 

Stock   Length 
year* 

Ko od  è  13«varo(o 2,060,310 353,560 5.8 

Tobacco 470,610 63,240 7.6 

ToxUl«  4  KftMiaf 1,441,670 528,830 2.7(2) 

Cloth «o 36,300 6,600 6.5 

Loa mar 135,500 35,300 3.6 

W«»4 34,000 4,100 5.6 

Pmpmr 100,400 27,100 4.0 

Caeraieolo   (oaoop* 
eU  r ofì aar loo) •68,000 135,600 5.3 

N*a«mot*Ulo »ro4. 1,666,000 §77,100 2.8(3) 

Motel«« »ro4«oio •3,000 6,000 4.0 

£lootr*a»oo*.  Xaéno*. 5t2,000 60.500 6.5(1) 

Powar Ownr>l»i 1,360,000 500,000 3.5(2) 

TOTAL 6,694, §»0 3,300,330 3.6 

(1)   TMo flfwro io  tafl—»««4 »y Mwly »via »Waaa   wooro Ut« aaaual 
ro4*èiom lo olili vwry lo«. 

(3)  X tk« »vorojo alooà lo*ft* lo  6 y »oro. 

•oorooi     Boro«« oi StaJLattoo,   IMI ovroy,  MüOoiry «I PloMia«, 



I 

a§. 

In  lomt factorisa   U  was   reported that several  apara 
parta  had becomt obsolete in their package  while in stock. 

Availability  oí Adequate   Store» 

Centralised  »torea  acting a«   distributors  butween the 
suppliera  and induatry  only  exist  in the automobile  industry.     In 
general  each  establishment has   ita   own store  although a few  of 
the  larger companiea   have  centralised  stores  for  their individual 
industries,   for  example the  State   Railway Co.,   the  Power 
Generating  Board*1'   and the Agrarian Reform Central  Shop. 

Moat of the atore«  have a mediocre  layout and there 
are inadequate  records.     This  does  not apply in the three  compaaiei 
mentioned above or in  lomt of the textile plants (2). 

Manufacturing  Facilities for  Spare   Parts 

Ratio of Manufactured Parta to  Total Consumption 

The usual policy In  Iraq is to Import all apare parts. 
However,   some  parta  aro made locally for  emergency  repaire an« 
when  required to  prevent aerioua   work etoppagea.     Òn thU basta, 
the  ratio of manufactured part« to total ooasumpilo« amánalo to aot 
moro than i par oent. 

Present Manufacturing Facilities 

The majority of independent workshops for M  4 R   are 
equipped to carry out repaire aad overhauls and oaly for the manu* 
facture of aparo  parto  la aa emergency.     Even the beat workshop« 
of the following oompantee oaa oaly manufaoture «mall aa« medium 
si««« part« aad fcav« a« equipaaeat for high quality heat tr»»tmea» «r 
t««Uag i 

South Baghdad Power • tatto« 
Ma«ul T«atU« Compaay 
Iraq] C«m*at Pubtt« C«mpaay 

(t)  This ««atpaay I« «rfaalatag «W «t«r«« bf 
pr«««esiaf moth«do. 

il)  Se« Saat«* 4 tor là« a««q«s>«y gradia*. 



at. 

Thor« I*   «aly «a«  m*i»l working  plaai  m ih«   tüw,tr> 
The   ri iato  Company ímr   h4«eh**i®*i   ia4u»irl**   i«   I « ka*«* riy«*, 
oquippua io   man niât ture   «   wi4er   magf  ©i   »par«   y*rt*t   having 
equipiuo^t ¿or   h «al ir «aim «ni,   *aa«ali*g   m«U¡«,   m wtail* graphic 
*n*ly*i*.      L.ÜIW   wirk  U   bwiag   «*rrW4 oui   »4 pr«««a»  •«   si*** 4 
in   » t-ction   ? . 

()><* U Iy   o C   iS iva r e   P » r U 

In  g«*«ral,   ib«  p«r««aa«l íA   l rmq  h*v«   *##h«r Ih« 
e*peri«nee  n«r là«  «kill i«  pr«4ue«  high «¿waljiy  part*   ia  »pti«  »i 
ih«  ¿irai cl*««   «a;uipm«a4  available  la  mvmm   w«rk«h«p«.      W«rk«hap« 
turaiag ««I fa«4 qualay  part«  »n 

• the Railway«   eeatrai   w«rk«h«p 
• ih« Shipyard  e e »Ir al   werk«h«p 
• ih«  S ««III Iiagh4a4   paw«r  «latta*  waraahap 
• ih« *l#«»ri«*ì X»4««lrU« Caav*ay  w«rk«h«p 

C«*clu«i»i*« 

1.      kaoh  i«4««iry vi« lie 4  a»4 «we«!»«»««  ha«  »•  i*««p«a4eai  r«p*ir 
»a« M*i»i«aa»4« «««ti«* a»4 •  w«*14  e«   »*wU* i«   e*i*»ia*4« 
ih««« a«  ih«y *•»!  wüh «aa«¿rf•*•*••  •*«• «4 «y  p*er m*i*i«i*a»«« 
programen««.     Maini«»*a««  **4   repair   programa»««  are,   with 
ih« «xe«p*i«m «i ih««« «I * i«w «I ih«  la*4iaf  aampaai««, i**«««,**!«, 

3,     Ce&iraUs«4   w«rk«h*p« f«r  ataiat«***««  **4  repair  4« aet  «*i«t 
*• a  public  ««rvt««   hut ih«  «a««ll«*i  r«pair ia«Uiü««  i* ih«   rati* 
way«,   «hipyar4,   p«4r*)«ua» aa4  @«*»eat   werk«h«p«  *»4 «««a« 
meWlwerkiag  plaai«   «««M trnrm ih« nw«l«w« far  • «ai ratta »4 
»ervic««.     Al pr«««a4 ali ih««« la «itti»««  ar« 4*r««l«4 i« ih« 
particular la**«iri««, 

m»     Almo«!   100   p«r ««»4  mi ih«  «par«   pari«   MM—4   «y ih« 
fact wring-  ia4u«!rie«  aa4 uJiiiM««  *r« ia*part«4.     Ti« Wag  4«l*y 
ta 4«Uv«ry *«««u*i«  tor ih«  «ae«««lv«  «W«k« mi «par« part« 
h« 14 *•  aa iaawraa««  agai»«4 w«rk «lappag««.     Th« »««raf« 
•i««k Mm  im,   wah a  imm  »a««piiaa«,   •  y«*r«. 

4.     &«a\« ««mp*AÌ«« hava g««4  e«airal alar««  »ut ia  g«a«ral,   ih«y 
ar« iaaéa^uaia,  aaa  aaaira* «y«4«aa«,   Il ih«y «alai,   ar« paar. 
Maatuaetarta« tal tua» lar f««4 «ualliy «para paru mi *U •*••« 
ar« mmty tmmmé Ih * te« w«4l»««,1pa«4  war a« aap« a*4 aw*ai warauaj 
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a». 

1ÍÍ70,   UM W»«wr  i«r«a,   «i»9*»y«4  a«4  it»«a»»i«y«4,   w*« i 

i 
| 

•' VnMyrftTTÏ liltrlff ftrif 

I -   aàiU«4 «»4  •wtitUlM                             *4  »«r «aai 
m  -»WU«4 7© »«r aa*t 

•  »kiU«4 «»4 ••»*WakU¿4»4 a»  p«r «**t 
»kill.« f|   r.r «••* 

I A A«   w«   4«  a#4  h*v«  »  i««4  4»flajÜ —   «I K#w   cU»»¿i<iwlé»» 
• U   M*4« ter  a kill«4   »»4  *««%UaklU«4, ì*  a*u¿4   a«   «*f>«<*»4  I**»  <IM 

«•r«   p««rly«abU}«4  «r  «*akU*»4  *r»  i»«i»4«4  i*, là«  gr«wp  »aw*U 
akU»« »*4 là*! là«  *«r««*l*f«  «4  »*akU*«4 I«  »till «4fà«r.* 

Ta«  *»«va iigurmm   IIM»  »  «O   par  ««at w»««»p*»ye4 
¡-»trfur  ¿«rea  »i  mkiúmé %*4  a«m»*aktíiw4   werkara.     Krb¡ 
i*  tie«   »»»«»««jar   r«p«rt  w«  •*•««*• U*4 U*«r«  «««¿4  a«  a   10  »*r  «««4 
akiU*4 Waawr ter««  «vttkèl« *àà*wgk ¿*«a»ry «****«• r«   •*•»»•»•) là** 
i*«k «I »kUl •*««••   p««r  wark  »«H*r•»**••« *»4  »ra*k4«w»«.     TM« 

•»¡y »»•**  là*4 ihm  akUaa  «r«   ««•»« là«   aa»«4»r4a   ravoir «4 !• 
Wiéiy'tf   l««àwhigy. 

Pr«m«ii»*y  Tr»fe«4 

Tà« afe« ria (a  «4 aà4tta4 M è »   p«r««>à»ai U »•*••. 
Mi»«4y  par •••* «4  là« uUMiriM  vt«aW4  r«a*rW4 là*è «Wir M è » 

tra* a« 

Qa>*y •>  iaw   i, .,   ...^••... , 
r*éJw*y«,  aàipyar*«),  «U  raia.arl«a ajas ««aalkty MM» • 
ata>»4*r4 «»ÜW4 atratMa) •»* M  4 », Me rtnif •* 
aàartftga ai 
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Taar«  ar« mm  «4*4*«a«*   gtviag  là« ava%b«r  «i «kiU«4 
Vi   A   iV   p«r«*aa«l   «a%ptey«4  te  ih*   «aaatti*civ ring   in4«*ifÌM«,      Hawaver, 
w#   iéíufttí  timi  »A  éVcr»|t  »i   12. &   p*r  «wat  ©í 4ir«©4  l*tü«wr   «m^tayaé 
i«   \i   A   W   ««nrí«««   w«r«  ««a«te«r«4  i«   b«   »kil¡*>4  «r  *«mi**kLU«4, 
aifchaug* «nly abate S   par ««a* av»4 là«  r«t¡ter»4  »iftjiiUrä«, 

L MâMÂSÙM^JLSi&iiàêi* 

M««4  «i  ih«   w«rk  ter««   ti»^t]r«4  i«   te4a»4ry,   uiCiuuU.g 
M   4  i«   ^cr*onn«i,   ha4  ¡«arai ih« ir  )eb by   «*p«rie»c«   raia*r  ih* a  by 
<túwí|u«»t  irawiiag.      N»w««mari  ¿rora ©ih«r  campani««,   ü»l«U   ar 
í'r*!» ih*   pre4weÜ0a  tine«  tra   pi* e ««i  «nd«r  ih«  MUp#rvi»tea o¿  a  »«aia? 
M   é  W   »p«r*ter i«r  ì W  t  y«ar»,   l«»ramg   «ate ih«  geaa »aa*   b»4 
habit« .     A i«w  MmpMiM  àav«  ¿«»4 ir»ini«g iaaUìti«« iar a«waaa%ar« 
bui ih«r«  tr* aa   r«lr««a«r ««itr««« ter te*piaai «araaaa«i. 

Maat  sua«rvU«rs   aa4 ter«ra«a ter  ÌA  è ir*   aav«  ••«» 
prasMUé Ir«« «*p«ri«a««4  waraara  la tea «aatpaay «.»4 ar«  aat 
irate«4 te 4*4«  M»iM»é,   «rgaatea arava «r amba aaatetaaa. 

Availability ai Training   F » cititi« « 

Vacaiiaaal  Tr>y>i C«»tr«« 

Tabi«  • Itete là«  a%ate ywtlml 4 ratete g  a«airaa la 
Ira«, teg«ia«r  wite là« awateete teaghi,»«—ti— msA «teate p«r aaaam. 
Th« a%aa4 g «a« ral aa4  w«U te aat «4 trateteg  ««air« ter te4*atry U 
that al ih« Stat« Campa »y ter Maaaateaal Ia4««trW« a« T«aaa4*rtya. 
Ta« «ta«ra bava  g««4 traiate* la aliate« bte ara a«rt ap«ate4««4. 

In«Plaat Traiate«  FacUtti«. 

¡»•piate trateteg teaUUtea ara  »al aa  ««tebll«a«4 
praaiie« te Ira«;.     Ta« W tette  teéaatry àa« a  pilai piate  te gtv« 
pra«Uea¡ 4rateteg  te  ateteaate iraa» ta «Ir  Kte trateteg  e«atr« aaé 
r«4r««h«r ««ur«««  te  waraara.     Twa aiàar teaUte telartea  aa«« 
te«»tete trateteg teatUMaa,  taalMÉtag titea a ter »aite aa.aa.aa aa*  râpai»* 

2JBm&&L\JmJllÂS&SSEUL 

AaaaraUag te atetUtiaa tra*» Ut« Mteteirv al Kaaaaaaa far 
»M»,  là« atepte mi graatoate aagéaaara Iva*» latir Xra^i Ctevar«aiaa 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•0. 

TABLE   a 

VOCATIONAL  TRAINING  CENTRES 

Tmtelikf C »»tro« ;p«cUttty i»ee*ti«m Train««« 
p«r y«»r 

Ir«^i*i H*Uw»y§ M*chiüi«4«,üU«r«, 
w«U«r«,   «Agin« 
m««fe*nlc«,   «i«ctriet*&« 

B»gb4*é 50 

iute Co, Imt 
ì4«eh*AÌe*l 
X*éu*tri«« 

Machine tool  op«rution, 
io«l A  #«[uipm«nt  fwpákir, 
k*aé «mill»  werk,   Man»! 
è ft«teM*U«   w«l44*f, 
»•»«h w«rk,  ioua«ìry 
w«rk,  nmtufc«*«»— A 
•v« ràdili 

Iak*n«l*riyft 
( B*ghd»é     \ 

• r~) 
400(1) 

K« T«a*U« 
Factory l»#mAx«r. 

r«p*ir« »iMi •••rlMfcwl ( 
B*gà4»é) 

T»U—inumi—*•»•   Mara« «»«ratUa, 
Traiaiag Camtra     ! lai«»*«*« awitaaaaare1 

1  («»«rattaa A a*ai»taaa»««) 
! IaataUatta* •! aakU« aa« 

1000(1) 

so 

(1) ftgwra tor Mw Tra tat« g Ca air a 

•aura ai    Mlalairy al •»4 Stala Or •I Xa4«a4rlaa 



31. 

together   with the  »tudenU   who   specialized abroad,   is   more than 
sufficient to   cover the  needs   oí all   existing  and   expanding  fields  for 
year*  to   come.      However the   managers  from   several   companies 
claimed  that there   is  a   shortage   oí qualiíied  engineers   and technicians 
who  can  apply their  knowledge  efficiently and   economically. 

The  Management  Development Centre   oí   Baghdad  was 
established  under the  direction  of  United  Nations   experts to  provide 
management   educational  programmes  of  all types  to   companies.      It 
is   flexible  in  designing  and  making  available  new  courses  and 
seminars  in   response to   changing  needs. 

There  are   several vocational training  schools  and 
institutes  around the  country but they do  not train skilled  workers 
in the needs  of industry.     Table 9     lists vocational industrial schools 
and the  subjects  studlsd in each. 

Conclusions 

The  lack oí high standard  skilled  personnel for M &R 
is   evident.     Most  have  learnt from the  experience oí others   and 
supervisors  and foremen are  chosen from the most  experienced 
workers   without   adequate training for  commanding,   organizing 
or taking decisions. 

There are vocational schools and training  oentres  in 
Iraq but few have  adequate  equipment and training  programmes. 
In-plunt training facilities  are  not an  established practice except in 
the textile industry.     Qualified managers,   engineers  and technicians 
are scarce despite the good training facilities  at home and abroad. 
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6.     ANALYSIS   OF   PREVAILING   MAINTENANCE   AND 
REPAIR   PRACTICES  

The  oIToctivones*  oí prevailing  «v*inlonancu und   rupi*ir 
pmcticoa   wuici   uxaminod. 

Adequacy  oí  Present  Faciliti»» 

Some   standard oí  effectiveness  o£  maintenance  and 
repair must be developed to éliminât«  caaea  auch  aa the following. 

One textile iactory   reported a  loas   ox'   140,000  I.D. 
in  one  year   due to  machine breakdowns  and 
negligence  oí operators,   representing   more 
than 9   par  cent oí the   production  costa.     A 
tobacco  iactory reported a loss  of 469,300 I.D. 
in on«  year ¿or the  sarn«  reasons,   reprea eating 
6 per  c«nt oi production  coat«. 

In-plant eurveys in many induatri««   showed machia« 
deterioration du« to  lack oi maintenance and/or  b*>d  repair a«rvio«a. 

The ineiflcloncy oí present maintenance and  repair 
syatems  oan b« se«a in  Table 10 which show« th« high ooat «i 
maintenance in Industry in  1969  compared to  production ooat«. 

TABLE  10U* 

a. Production Coot« 70,250,000   I.D.        100% 

b. Maintenance 4 Repair 
Labour  cost« 39,000,000  I.D. *»% 
Spar«  Pari« A 

Mat«rial« 2,500,000  I.D. 4* 
Production loeeee 

(utumtd i% el 
production ooeU) «.513.500  I.D. ft* 

11,013,¿00  I.D. 44« 

il)  8 o uro« i   Bur«au of Stati«**»«,  Volum« 1940.   Tabi« 9. 



I %4, 

IC »aia •< mmiw^mmmmm« ar»é rmpmir ara 44 p«r ««at »4 
ih« ¿iraai ee«i« •i ara4««*ia* a&4 tW« *•«•» *al Wk* ***a *€••»«* 
lit«  4ei«riôr»Uam ml i*aakèa>«ry M4 a**?*»*»* é«a Is  l»«h ai 
mair*wn**ic<». 

K «'v   Indu»tri«*   and  their   M  j   N   8y«t»m« 

I 
I 

I»éu*iri«s in   arfciah braak4«w*    ai aa¿wipa*a»i aa* 
Ica.ua«  c©«tly   pra4««4ian  !•••••   akaula  k*v«  lirai  •*•••   Mi» 

,y,wlBi,   «,g.   raUway«,   pa war «iaOaaa  »»« a«ma*l  »¿**4a. 
Hawavar,  tkaa« «laaéaréa  ai ««rvtaa ara  »al «aaialataaé lar 

I aam« cam««*  piaaia a*a a.gria«»«ral «a, «¿p »*«**. 

I Factors  Abetini  th» A4t«w<ar  a< M  »   »   g^tl^aa 

i.     Tka mm¡«r\áy aí aama*aiaa  vUiWé   «rara »a* *M*ki»g  «aèa*aiv*> 
(«••al a*aia argaaia**** l««kaia,w«a   i*  a%*la*«a*«>«« aa4 *mm 

wM c«a««m»a te aalviag  éaUUaé aa«ra*4ag  araklama  rakkar 
tka* i»  pia »aia g a»4  arga*ia*áaa. 

I 
" A  «laar  «rgaaiaatta»   air«at«r« a«pp«rtaé hy  4aa«rip4*a«>« ai 

r««poR«ü»iMliaa  4a«a   »«* a*Ui.     Maa>tk¿y   raparla   givi»« 
I p« nor *>**«• «t»*4ar4a,   aiaJftag aa>4  argaaiaaüa* ai 

matnV«**»«. i«aaw,   Ik*  aaaaUU  wark  pr.««4«r«.   «aa4 a>*4 
Mnp4rU«M  »«tw««a> Ika  eaat al aat»»MM« aa4 ika aa>a4 «4 

I fer«aka«w»a ara aa4  g «a« raí. 

3.     Th« iharU|«  al «kii*a4  »araaaaal,   a»a>akiaa  braa>kéawaa  afte 
Ift.gitg«*««  wrm »ia¿*4 ka  ka ika  aaal»  ••»*••  ai  iaaaaa  i» 

praduat**»,  ika «kartAga ai «aiUaé  la>a«r kaiag  aaara aaaaa 
a«Ui4a ika  B*gkaaé  araa. 

• ».     Fra» ika a«*lyaia  ai ika <«aaiia»»»iraa tt w*a ia>«*4 ika« Ika 
«aaUiy «i •»•  gaaaa   »r«4«««« «M   4ir««41y ^raaarUaa«! la ika 

I «a%at«»«y mi ika M  *  »  ««rviaaa ap*vU*4. 

Saaaa UatOa »»4 avMa¡w*rkl»g la4**4ri*a  ara irylag ( 
|.e¡v« ika ara »laa» mt f—r •»aiaiaaa»— ky tat»•*»«  aaaaag• a»aaé 

taakai«.««» «*>é ay «aUaj »a*>r*»rtaèa Vra4**»g »yUa»> lar Ika*» 
p«raaa»a¿t 
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as. 

K ri5«»»«W*   «I  m*¡mr  mirmfhm,iüm  mem  Mt  úmtmrimtimé 
»a4   r#««r4ÍAf   mkm&mém   mmé  «•*!  «»»ir»4  *y*t«m>«   »r«   »et *pp»«4. 

Ir»q.     C»*«r»Uy, Ì»r**à4«w*  m*t*4«***««  i«   v»«4 «k*«wgfc  i»««rr««e¿r 
*ppli#4,       i««  —mm+m.   ^r»^i««  b«i*g  te   r«pl»««   r*t*«r  U*»   r*>p*ir* 

k:utfgt «; i»«k mi &**ézru\*<*úm 

Tk#r»   i«   «   Wek   »f  *iA«é*r<ii»»*i«*  «4  M*@ki*«ry  »«a 
#<^aipx»i«ftl  ««««i  i« ihm  «#w»èry  ••   *©*»**  i»4*»%rU«   ¡»««¿fei *ft**ü*¿»«*«ry 
mn**p*e ••®«»4-k«*4  ««¿«i»*%«i»  w.ii.« •4h«r«  •**•   »«*  t>r*»r  •**«k*Í#Miy 
ir««» • »•  «#»»*ry,   «*g.   íA«  Agrari*« W»àfm   fe«vg*t A m« ri«* A, 
Kftgw**,   C»««k »»4 íi**Uy W ««H«  •^tti^«fe*»t. 

L««k  «¿  a**ft4«r4i»«4i«*  U»é#  t«i 

• •  gr«*4«r   »»4  »*a«««»««»ry  v»ri«4y  «I   ««.ui^a*»** 
«rük i&«   ri»k  •£ *»rly  •I**«U»»«WA«« 

• *   kkrgw   »i*«k  mi »ymrm   pmri*   wie«  •  kigfc«r  »•••U 
NM>»4 «««I   r*«,«irl*g  mmrm  «i« rag«  »^*#« ft*4 
^•r *•**•! 

• •   Urg*r   rt,'t>.*ir <*A4  m»MM««*«e«  «••«**•••   r*^itift*g 

AU **«•• iMUn  r««r«««a4 * — ««í4T%»í« «*•• «i 

C»v.r»m»»4   P»M«i—   Aä^ü»  Mai»»«*»««  »»é  i^t^ir 

T»«r« «r«  »•  f«v«n 
»»a  r«»*ir,   !»«•««**•» «r  i»4«MrWi  ««J»ly.     Tfc« 
w»U^ mrmr ihmir   r— «•>•*•• tain*!*— «*4 ft I« 
i*«¿«4« ift««««tt— %*4 

t  te g«*«r«J,  tft* »mmiwà t «»r« 



i*. 

tÊmamm «i Ut«  è*y   i*«««4ri**   »MA  »JfaMtt   «•• »4*^w*4« 
14   4   *   «y«i*«*  t«   prvvwMk •*•??*«••  »*4  tbNÌM«tM«   •! «^«MIV« 
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I 
I 

I**4*MUk«4   pr»«4U« i»  Ira^,    rmykm#»mmtà  •/ ^»rt»  ir«m   r«»4ièy 
*v*ii*U* »*••*•   ë«wg  ffmimtrmÁ,     T4* »terWf« •! «àUtoë p«r»»»»«é 

I L»«*  •£  «t**4*rtü*»í4«*   U»«»   to  gr»*4 v»rW4y  u»  fcfc« 
ww.*ìi4**ry   Ma  #«i4fï*»** iMlalM.     Tk«r»  U  m»   g«v»r****** 

ItMtiuliM  I«  «évi«« i*4wü*-y  •• U.   purak*»«  •£  .»*bU   ««v4p«ft«ftl 
Mé  4««4»i«*« ***•* ••  •***•   ky i»»»*g«aft«at.     L*rg«   •!•«*•  •< 
• ?*r« part« «r«  t4«r«é»r« r**vtr*4 Ma •^•ip*»*»* »••••»•• •»*•*•*•. 

I Tk«r» »r« M  f*v«rMMtl p«««U.  «r • •**!•••  4«*U*g 

a Tk«  «4M«  «rgMiMëMM  •«* M «é**«»• tar \mêmm%wy *mé M  »lit»«« »• 
| »•%«•«• ilalrtrtp« **4 toé«-ry 
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M   I   H    ^"»"1—*— 
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Tl»r«  •*•«**  *• • 

m   ••tofelUtt   ©•••p-raUv»   prtffiMMt »•  t^»'» 

pr*««rU«4   •!*»•* re« 
•  •»••réèMè* *»• ••***••* atook«  •! • ?*<-•  ?**• ** 

là«  •••r%U »bj««*w   «4 

Ir 
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a. 

tft*g«r  •»•«*• 

• pr.^rt   wrk  • •*••**•*  to   A***  é»y«to««toy 
.  Mk. «*>tty to*  MiifMM^«  tor  •%•• •*>« •*!** 

••*•« •» to«   w«»k  «ch«««!«« 
• r«vUw   w«r«  »«rtor •*»»••  *»•  pr«vto«  gto«to»>«« 

*»4 •••toto»««   «kirt »•••••«ry to to%»r«v« 

w«rk 

•J to« 

AU 
M« to 

M   é  W   • 

•k#w i*p%»to«  • *•**•.  •*»•  «k*rto  to 
•«4 » m*mw*l «to»wtog to« 

• rtoi r—p—to* toto« 

wfc«r« 

M i F S 
M   A W   «y«W» 

•   «iMvr« 

M»«»   »•  é»»lf*«« to 

kfttoMta» 

I« •»»«« 
m   re4«««   •••r  Mto ««torto r«ji»««i •• 

I» é«v«toptog •• »rg»»to»lto)Ä to »#*4to 
•*gto««rto,f M »»to »•  r«*lto«« toto M  «èri»*«»» to to« 
•»• tor  «li •*•••.     I* **«•* •• to4tor«4 to J» to* 

g«#f y phi»«l 

Vurf*1** »f »•*«*»« r» 

MAP F Irto 
ty»« «I toiiitory 

T«« 
wy to CasMNto 

«•«*,     i*«rg« ••*** 

ry. 

»*vto* to« »•«• MAI« to «ton»   to to»  lr«# 
H«w«««r,  to« >»«tto>to • «•••«toi •* 

wrk tor«« to  twntw.    TI» M » H 
•Mil to «Ml*« to«  wto«  rm*f  ma 
«,,» I« partorì»«« to« «Uto to ty to toga 
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W«   r««em¿a«*4  that they   r*auc«   their  M  4  H   »eolio»* 
Un *   »ta«   wikioh   wUt *eli»fy   «mergeBcy   rwpair*   *i*4i  «verhuuU   an<i 
iu.-ii4u;'^wti4r*»   »iiaplw   pari«;   ¿or   eir«ergc-noy   b fü.iktio wa«,      The 
4n<*iatc.'(èAtiCti   w*ük iarcu   could   ihun   Lo   «ai.-ti   ior   ruutw»w   muintonuitco » 
A-,   ti i t.-   j»iuièA   i»   lar^e   tho   jiUAUttt.-naucc   ¡auction   .»houiU   bu   iiuc<-?Mlruiia«r4 
-y   tUu,t   ciuui'^ufttitì*   cui»   bu   4e*»il   with   rujMtiìy.      Th«   «liuti   oi 
4iwc«*ni*-un»*ki»tà  ea éewa UJOA«   «houM   be  Mtié4ie4, 

Ma/or  repair»   »»ti  evernauì«   ehou<4   be  given io a 
«ubeenireatar «ne ih«  mAituíaetur«  ei large  e&4  feig h quality  a pare 
perù  te  a  i»Uy  «e, wipp «4   werseàep,   «*«a. ea Iba  State Cama»* y 
¿er jWecha>*tteal   Ia4tiairie«. 

M  4  ft   i«  laeet  »I ih«  einer  eement  pleat«  ere  oí  law 
•Wn4arcì  an4   we   r«eem¿ne*4   ceU*»eretlen  threvgh tee  «Itele 
Organtaetia* 1er  ««Itiag   *¡»  «ùnikr  M  4 W   ¿aelliU»«. 

T»*tüa »né  Knitting  F»cWrt»« 

Seme t«*IUe ¿aotaria«  have vary  goa4 M  4 «  íecUiUee, 
e.g.   th«  M a« ai  Tastile   F eatery,   but ih* ir   íIMIAUM»«!  «y «i« ma 
mrrn  net eeWquet« far iaair  »ee4«  en4  «hevil4   »a  upgr«4«4.     Il  le 
»ngge«t«4  taat th«r« skew 14   a« ea agr««ate»t between ih«  S.O.   ai 
ih«  kïiitUfcg,   leatkcr a*4 ta^aeaa  «.««»tri«*  a»4 Uta S.O.  ai taatuee 
la «bara  «u«à ieeUëU«  a«   aaay  ««  «a v »lepad. 

A iaUy «a wipe« a  anatrali«««  werk«fa*a far •»••• le,4w«iri«« 
•A«V*4 »a »ai «a a« là** aaly  eater g «nay  raealre ar« an rr le4 au. la 

iriaa , 

Ch«mla*i an« Fea4  Prece»«.*«  Pianta 

A«  the««  aèaaèa  ara 4««ign»4 la  eperei« 1er lang  periate 
wiia ttttie  anelatane*««,   erg*aie«4 «atea« tv« «vernati« ara eerrt«4 
•Mi èuri»«  lava a« ««aaaa mr  weaa taer« ara et«** ai eetarleraUa*. 

Tàa sugar  elevai ai aieevJ eaa e« avertutale* aa4 
wne* uta  eeaeea U «ver e*4 tea iella «ruta tane re va *>••!«   «*«M 

araaaaa  atara «yien%a»i<i 

ut Uta  reaaréutg  ayetaava tor  ra estire 
•A4 «v«rn*ai »a Iba key «at«eaneai 

è« 
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44. 

If ih«   uae  oí subcontractor«  ta   mor«   economical a 
M 4  W   «action lor   routine maintenance ana  emergency  r«palra  ia 
«uätcient. 

N on-automat ad   Industrien 

Two   planta   manufacturing   electrical  and  mechanical 
equipment  and   one   «hoe  factory   have   good  M  A  14   facilities, 
Mainte nunc a   a y atan»*  are  inadéquat«  and  should  be  upgraded. 

email factoriea ¿or  brick  making,   leather  processing, 
ate,   hava  neither good XI è ft   iacillUaa  nor adäquat« malntanance 
systems. 

For «uoh iaotoriaa   w«   r« co mm end that 

• routine  malntanance be organised on a  systematic 
baa la   and   achedulea,    recording   ay sterna,   costing 
an4  control procadurea be  sat up for key  equipment 
only 

• ih«  mobile  unit ¿rom a   centralised  shop   b«   used 
¿or  major  repairs  and overhauls  and ih«  centralised 
•bop tor manufacturing  apar«  parta. 

Facto ri««   with Automatic  Processing  Equipment 

Faotoriee ¿or ih« food and beverage Induatrlaa and ¿or 
cigar «ita making,   etc.,   hava inadäquate M 4 ft  ¿aoUUlee ¿or their 
need«.     Th«  manufacture o! apare  parta,   major  re paira and over* 
haula  should  b«  carried cui by ih« o«niraH-«o  workshop.     Maintenance 
a yate ma   require  upgrading. 

New M  4  ft   Facllttiaa 

N on«automatic   Precesse«   and   Small  Factories 

Factorisa  auch a«  moat of thoae tor briokmaking and 
those tor making  clothing,  metal ¿urnlture,   etc,   had n«ith«r good 
M 4 ft  ¿aoUsUo« nor adequate saatnUnanc« ayaiema.     For the«« 
w« roo« «amend 

• ih«  ua« oi routin« maintenance organised on a 
«yiomatto baat«  with established «ch«dul««, 

Irooording systems,   costing; and control 
prooodvr«« lor ino koy eqmpmoa» 

! 



I 
I .  ih© availability  of  a M  &  R   section to   cover 

emergency   repairs, and  overhauls 
Im  the  use  of  centralized  shopa  ior major   repair« 

and  overhauls,   preferably  the   mobile   unit, 
and for the  manufacture  of  spare  parts. 

I Agricultural Equipment 

(This  Industry  is  the   responsibility of the  Ministry  of 
Agrarian  Reform.     Neither their M &  R   facilities  nor their 
maintenance   programmes   are  adequate for their needs   and   we 
recommend 
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.  the  establishment of a fully  equipped  centralized 
workshop   where  major  repairs  and  overhauls 
can be  carried out efficiently and high quality 
spare  parts  for  emergency   repairs  can  be 
manufactured 

•  an increase  in the number  of mobile  units   in the 
hiring  stations,   similar to the  one in the   Kut 
hiring  station,   to   provide  services  in the  field 

- a reduction In the amount of  equipment in the 
hiring station  workshops to that necessary for 
emergency  repairs  and overhauls 

Maintenance   Programmes  for  Various   Types  of Industry 

Agricultural Equipment and Vehicles 

The use of  preventive maintenance  (PM)   is   recommended 
for the  main  earthmoving and agricultural  equipment,   transport 
vehicles and  power generators.     For secondary equipment,   such as 
water  pumps  and simple Items,   routine  maintenance  with periodic 
oiling  and  cleaning  la  satisfactory. 

Preventive  maintenance must be organised on a  systematic 
basis as follows « 

- an Inventory ol equipment by type and location,   central 
workshop or hiring station,   must be prepared.     This 
Usi must bo kept up to date. 



46. 

- maintenance   muet be  broken  down   into  type  of 
job   as   an indication  of  the   work   required.     The 
work   can  be   scheduled   as   routine   lubrication, 
cleaning,   lamp   replacement,    etc.,   preventive 
maintenance   inspection,   regular   equipment 
overhaul,   emergency  breakdown  and  repair  or 
long-range   capital  improvements. 

- equipment  record   charts for  the  individual   item« 
should  be   prepared from the   service  manuals. 
These  should  record  the  supplier,   inventory 
number,   technical  specifications,   type  and frequency 
of  overhauls,   spare  part stock  lists,   etc.      The 
back   of the   charts  should  be   used  for  recording 
major  breakdowns  and  dates   of overhauls. 

- inspection  and  service   orders   should be   prepared 
from  these   charts  for   each  type   of   equipment 
showing the  parts  to  be  checked   and the  frequency 
of checking.      A  sample  inspection   and   service 
order for transport vehicle  equipment is   shown 
in  Figure  2. 

•. work   orders  issued for  major  repairs   and  overhaul« 
must include  the type  of  work  to  be performed   and 
the  priority.      The  report must show the  time taken 
by  each department,   the  labour  employed,   spar« 
pari«  changed,   etc.,   and the  cost involved. 

The  above information should  be held in the hiring stations 
and  copies  sent through  the central  services  to the  M 4 R   head- 
quarters of the Department of Agrarian  Reform. 

M  & R   headquarters   should  analyze   all data received 
from central  services  and compare the cost of maintenance  with 
that of breakdown«  so  a« to provide the  lowest coat between the 
two.      They «hould dictate  new policies  necessary on  M & R. 
Situations  where  high  responsibility is  required,   such  as   replace- 
ment of equipment,   should be taken only  by M  & R   headquarter«. 

Figure  3 show«  an organisation flow  chart between 
hiring  station«,   central  services and MAR  head office,  connected 
to Iakandariya  Central Workshop  when high-quality work or 
testing is required. 

I 
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I 
C l'. ** into «*i »    Koa4    Processing,    Centoni   <*i*l   L^r'4f 

Jb«;uipm«i*   *h©uUA   b«   «fc¡>;*rat.e4   i»*o   twu    i/riiupn 

I •   k*y   ««(tM^maat   »wtfc-k   <•*   kito«),    fuller»   *a4 
impartoat   ii«m*   in   whiaa   *   b rwmí*iétmm   mmm 

•   Ä««aaaary   ««[i*ipiaaa4   «taca  »•   «uapto   ^u«»^*, 

Vmt  to«  fir*i   grawp   PM   shauto   U«  *ek«*«I«i«4   :^f  M 
I immmi  «a«   yaar  tor   laator   r«fMkir«   aaa   ©vwrh«*«!*,    rawtotoiíüí   aa4 

e ¡«a aia g .      Aaawrato   r«*»réa   ai   e©»t*   »Mí   #uiei*í¿«y   ©i   war* 
I^mrîmrmmé   al*aal4   a«   k«p*  i«   mràmr  ta   »««lys«  *a4   4*>i«r**i««  taa 

¿**a«t a4««;*at«  »»4   «aaaaaaiaai   ïaaiatoaaa««   tymimm. 

4(é, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

F«r taa   • •«oa4  gravp   ratoin«  mtiM»Mi«G«,   «uek  aa 
P«rto4ieai  aiitog,   atoaaèag  »»4  «aaaaai«*to«l««triaal  iaapaaitoa«, 
«haektog tor  i»»*.,   *ara«iaa aa*  IMIMWí aaattog,   «to.,   «»««M 
ba   i*a«4« 

»*lì®©a4ra»tor»   «a©ato   b«   w*«4 tar  »fc.v*a4i»W4   r«p*ir*, 
r«b»iiai*g   *a4 mvmckmv**,   ta«   ptoa*  M  4  H   *«rvic««   b«iag  *ir*to*u*« 
aaiy tor  •»•riMfkt.      K«r  «maU  »toato   wft#r» té»a   M   à  è*   ««rvtoaa 
• rt at a  ito,t»»i » to   «aator to  «••  awaaaaèraatara  «a a 
«aato. 

matto   Pfttttl 

rattorto«   aaaà a«  ta«««  tor toak paakagtog,   »•••rag« 
battUag,   atgaraaa  m*klag,   #4«.,   aaawM  a««  «ava4   pr«Y«aUv« 
loaiaUaaaa«  tor tkair   »r« 4 wat toa   aa««  to   »ravaat ta«   4r«aa4awa •! 
••rtato  k«y  a»«hw««   «tok tor«  »««fctoaaaka M taay   araaa 4awa. 
Aa  «aaaipto  ai  PM  to   aaawa  la  AaaaaaU 4,  p*g«   6«. 

Impravema**  »1 E atoMa^   »tora«  aaá   K#totitohJ»1ü  t< »aw  Qaat 

AU faatortoa   vtollaa  toé iaair  »Wí »tora«.      Saa»a  toaai 
atora«  tor  torga  aa4  aaaál»a>  ato«   apara  parto  avaa   a«  toa««  ai 
ptoato   maatoactartag   aaaaa*a«ry  aato  m%mpm*mà,   agrtoaaiirai  aa.atoaaaaé 
aa4  aaataat  piala   Ka va  a  aaar  toy«*.     WM«r ato to«   waato U^rm 
aaaaüag.     Pratoaitoa  agatoat éaa* lar  éaaaato aa«  aapaaatoa  »arto 
a««* aa  aaatrai toairaaaaato,   araaaaaaato,   ato.« 

•tor«« lar  larga aa4 aaaáMam atoa 
a«;4ralto«4 atara«  aaaato» aav« a  raaapttoa r—m Im* 



I 
I 
I 

I''»ah   Urg«  lft4««»trWl  «vctor   a««Jb  a*  ta«tü«   *.**«»   loiribiA 
IpW¿t*   ana  *¿ri«»il*nr*i  a tolto», a   «tenie   Uv«   «-*»*   fc«a4r<il   »ter«  i*r 

csmin*«   Vi   á   iV   ip«rt  parto   **«   m*t»ri*U .      T àia   will   par «oli íí*#r<» 
»««MI-*!^   a«»tral  «¿  »teck*    wfeà   «HìIUUUì»  tov*M&tory  an«   pa,^«**-   w«rk 

Iarto   «aviag   al   *p«®a.      Tb«   W««l  itor««   i*  i*el*n««   »i»wa*4¿   j»ai»fcato 
*wcfc*   AI »   lavai to   —vmr  to« ir   imjKtaéiaW   raajuir •<*««»« . 

I 
I 
I 
I 
I 
I 

I 
I 

Fer  Wtoaalítol   **e*mrm  ai  *m*,U«r   ato«,   «r   wh*r* toa 
*.-q«*ip.uw«t »»ri«»  ir»» pia a*  to  »tot»,  I* U   *•* aévUaaia to   «**• 
««itlratta««'   «tora». 

y-tors  #Y*t»aà<i  »JR4 Cifrai   Pros»** 

I»  gaaaral,   1er   apiir»*** • aa »a a»y  to ttota  »tor» 
rmmm*  »to**i4  ••  toaato«  ««»»raUy. 

Nata,   t»aìl«,   «araw»,   •laatrie»!   ittaa«,   »aito   *>*#>  ai*«» 
iraa^aally  *««é  U«ir»»   «k««tM   »a   laaatoé  »I  Ut«  ira»! ai  toa   alara« 
é-aom.      »aaall  «.«»»tattaa  «4  Uk«t«  ito«*«   «ita« to   ea  a*  kaito   to 

.ralto«  ato raga  to to«   «r«a far  miaWaiM«  ma««**i«« * 

I i*raa,waa*ly*«aaé  iaam«  «aattto   aa   pto«a« »è  toa)   aa«à 
•I toa atorara««» mr mm m  mmmmmé &—r, 

Kaaepé tor   ^wtr   »latto*«,   toa   aaajarièy  mi   torti  aaa4 
to   impfw  ükmir  —ém  »y»!***-   aa4  aator«i   praa*4Mr.«.      «tocé« 
WMMI »a  r«4aaa« to •  rta»a«»kl« Y ata»»»  ay  ««tog a««avá  tovaaéary 
•••trat ai 

Q««é —marmi im  a aiate«* ayi 

• aatoattog  »ato   Iratotog  »«•«*•  to  «to toa   w«rà 
r*t.:i't* r*4.'ly   .»»«44   tii»t;i< tiily 

• ;  *.lH»l.l I tll/lèâ," Ji.iii      ji.llir,     t  (J Mi ;«•«'• M»   <tto*4 

MMÍaWilMIV«     a»-'*Wi'»*U 

«   raéwatog to«   »«atoar «i  ìa*rtoa*aaa  a» a«  a« 
toa  «é*to«   ai  toa  *«^l«rt 

ABC   m ato a 4  mi 

wmmìÀ p+r m—È mi  »«*%•  to m 
«• a torga  pa) rito« «I to« 

»•««toi  —rm im  mm 
mi to«  to»••tory  #«4 



• *».*M    ***   ./*«rU4    part«    U    Wti»MU   «ÙKURW 
«Wee  Wvtl 

• w«i*g   *«•«,«•*•  «M   «KWrm   ««4«   m y mi* mm  U 
¿y »Ml I» M>«*U *•«*«  r»pU¿y 

F«r ••<Mr*lU*« iWn< U«  »»»»fli •*' 

I 
I 
ICiii«»   t*     iUa»*  *i  «vera* 

•   Mriul *»»•«>  »,   »»»*ai._. 

I»» aaiy  a «a%aU part •* Ut»  mwrnrnkmry Uv«»U%«at, 
Lí»w*Uy   w.ll  »»„r   M« Ut«   »•*»•   i«  rnkmrnk  ara   km 
là**   «!>*••, 

I 
I 
I 
I CU,.ifl—4U»  •<   M«>ar.   Pa 

IT*   »«Wat  whUit  apar*  parU  «a«w¿«  •• »m—ìiy  -nan 
¿mmmfé *a4  waia* aaaal* »tail  »•  UtaarU*  •#• a*v*  tliiTfttri 
Uaat m imm* |Mn^t  a« í«U*w«i 
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¿i. 

• Spar«   part«   raajwtrUg a  alga  Uaaaalagy  *¿  M«IM 

U«*»rUg  Mt^4«,   trMhMë aa* Uattag,   »»4  atgit 
qIMlëy   a%aUrUU,   a.g.   «raaètfaaéU, »rapaUar«   |»r 
Urfcfcaa«,   »ali  i»*ari*g,   aiga  ^raataiaa '—"-inriii. 
•è«.      TUM«   a a« «la1   a*U  •«   UtparU*. 

• »par«  ^«ru   MMMM4 I«  larga  ftMWM  bul  ra«;v4rutg 
• aiga UaaaaUgy •*  WM^»>»ri>|  ataUtaaa,   *,f. 
«p«aUi m—éimm   a« «4  i« urtiU »*4  èaièOag  UavaèrU*, 
Taaaa  parta  »*aai4   ******* u»   »•  iatparW*  «Mi H U 
aaggaaU« Ua4 là« l«a»tfei¿»y  «i  avaUiag a  pUa» ter 
Ua>ir praéaaaU*  »a  aaaatéara«. 

• Spara  parta *r aaaittary j*a»arta4  ««tiwMë  U 
mii<tr«tit a mnnt «   waUa é*  aa*  rm%^r» a 
apaatal M»i<MÍ«rwij  btU»k|7,   ••••   »«*Uy*, 
»a*a   Uk4   »a**,   tordwtr«,   «4«,      T»t«t  IUíM 

• aavta  »• »*al¿y  mmurt^rii U  « [mata a««« 
P*Ui  raUar UM U aaatraiU«« «aapa. 
• para   parta a*é ^táyani  M4  raa,»irUg  i>tiy 

'•   • .§.   «aa*a,  |Mr«, 



I 
I &a. 

I 
V W«   r«e«mm#ii4á ih«   e*teüü*hmfe&i  öl  e«Hi'»u«   in 

ra4uUtft*AC«   m*a*ga*n«nt .'•'»r  MAH   manag««-«,   p4a>fet  «jtginewr«, 
|ater<*r««m  contrallara   (ior  c«fetral  «nJ  big  ttortij   »na »11 higfcly 

«¡uniku^d   p*r*@iufi«l   e«Rn*ct««   wiU*   M  4   W   i*cilitU<a   in ta*  «*»««. 
i*etwri*g  tit«u«triaa,   tedvétef  mmgmmmra írem Ut«   Ski«   Ürg»Ma>*tte»a 
à «»lin g   with  M  é W . I 

I 
I 
I 

l'y  imp r» VìA g   jA*ii*g;fc>rt»l   «kill*  ih rang h   mMmmgrnitmie 
«««*«*ti an   pr«(itmw*t,   »ai* ting   M   4   H   ¿»«iliii««   »è*y  fe«   upgr»«»«. 

T*«a«   M«rt«*  «houiá  iaelwéei     iw*iat«A*A@« »né   central 
v*ttm«,   co*t «»4   attégwtery   centro!,   invantery   e«ntr@l »A« tr»UUii£ 

*y"^«w»,   with vUfct«  te   itttkieUd  iaéitatriaa.     Th*  laagth «a  là« 
•««"•   «h»ttlé  ••  a»!  Us»  ih*»  tw*  m*»Ih«  lull iim«   and ih«  gr«u^ 
r«**ri«i««t  te   13 te   30   »»rUcip»»**.     W«   r««enwn«a«  that taaary 
••»rit*   »•  halé «I tea  Vt»»*g«j»«a4 Davai«^a%«a4  Caaèra te  iJagaAaé, 

*«u«rY\»ftr»  and Firimt» 

Upfraélaf ***  ralraaaar  aauraaa  beth I«  imp rara  iaair 
t«chai«al  •aa%j»atea«a  «a  M 4  W   »»4  te  «aaate  team te trai* mih+r 
paraaaaal  «MI *  «k«r«   a4£i«i«ai  aaate. 

Taaaa  Murati  glvaa la a ala ai«« vaaiiaaai trátela* 
c«mr*a   aaaul«  tecina« i     aimai«  maaagaataat te«aai^wa«,   laate 
aaë   rapair  pr*c«4urM,   aaa traixtteg  aaateaa«.     L*«mgte «¿ a«ur«« 
k  b«   í te   I  waaka.     Gr«wpa  a h« alé  »a a «te «te« a«««r«tef te 
iaéaatry   gr«up «»4   «ëwatteaal  l«V«i. 

Wfril   fffff 
Upgr»ai»g  trateiag   «aaraea   »h«uW   »#  a«««Wraia«  aa4 

pr«;par«4 ter  »^«rator«   w«rkiag  «»M   4 W,   a«««r«tUfcf te  *p««telaSy 
te  taaaatry  aaa  gra4«  ai  aàlll.     AU  aagt«««rtag   p«r««aa«l *aaw»4  a« 
tra««  te«*««  eater«  teteteg ta«  MAM   a ««ite*. 

Trateteg ta v»a>tt«ami trataiag ««air««  «a« ate a« 
l««ryter a«wm«r«ir«»% •taiiiiry te«aat—l « «ite ate. 

I 
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SI. 

AU  lad u« urta*   ra^nir«  tr¡*ina4   paraaaaal,   particularly 
tit« faUawing,   in ih i«   ardori 

I • agricultural   «quipmeai   (*UIì«M   an4   w«rkah«pa¿ 
- c«m«nt  «mt   chana«»! 

I* iaod,   hev«rag«   and  tobacco 
• manufactura   oí  «la«ir«*m««haai«ai   «a;uiam«»4 
• pawar   gaíM»r&ti   .j 
• ta »tila   aiwt   knitting 

XXâJ'">i"g   Centra« 

^i:Ü.^JtJ¿fc<'a*?ftt   Training 

The   Vl.-*ní»íít.'ineni   Development   Centre   «»I   J i ¡* ;f 114 i*4   i» 
o   weil*«atubli*he4   e4ucatioA*l   institution   giving   management  asurtai. 

I We,   therefore,   r«t«en>m»iW  thai the   t««rtti   aiready  given  be vacai 
an«,   il  neeeaaary,   »•**   »r  impr«v«d   cevra««   «*taUi*hed. 

VgCjy¿e,n*i   Tratinin|   Cantra» 

Vacation*!   training  «entres   should   »a   used   accerdlag I« 
Ü»«i*  e4««,ieney,   speciality  end  location.      Wa   r«Mmm«nái 

a   Iekandariyn   Training   Centra  for   general 
ma« ha ni« a   and   electricians   should   ba  equipped 
tmr  VI  4   R   personnel   working  in  plant*   auch 
a«  feed   packaging,   beverages,   ci g a ratta a,   at«. 

a   K at Tentile   Training   Centre  i»t  teaúie  and 
knitting  trade« 

a   I raqui  Hallway«   Training  Cenerà  far  cam«at, 
•hamlcala   and  industri««   ampia yin g  fecavy 
equipment   («a«   Tabi«   i) 

a  ABU »Ci h rai«   Training   Canir« UT  agrtctlliurei 
equipment  eheuld  »•  upgraded. 

Til«  fallowing   ahculd   ba   considered » 

a th«   eetabliahmeni  el vocational  training canir«« 
f«r  important  industria*   auch  a«   eew«r 
generation  and feed  Induatrtaa 

a  ««teelia umani  et a  vacati«nal  training  «entre fer 
eectreniee  «Me  in*lrum«niatÍ9n.     XI pceetelc,   uee 
I*«  T«l«e>emmunieetiene   Training C«nir« in 
Begaded   i a««   Teele  ê). 



u. 

¡a.ptanl tra tato g «haul* ss •• Wo Usas« tal ksy to« usi ri •• 
mumh »• 

Statu  Company far  VUchaMcal  Industry,  Is 
Etoctrlcal Iadustrios   Co.,   t>agh4aa 
Xiasul  TextiU  Factory,   Metul 
Irmi  Csmeai Factory,   Qaghéaé 
M«sul   Sugar Co.,   Mosul 
Automati o process   ptoala 
Càsaai«*! ptoato 

rly* 

KaB.    PilirtMM 
Mi« 

*r« »atowa la Aayssl» t, 



I 
I 
I 
I 

it. 

APPENDIX   ^ 

ViaiT«   TO COVLkNMiiNT,   LOCAL  AUTHÜWITIÜ* 
AND   QTIil¿I<   AGANC¡KS 

Organisation 

Kiniwtry ©i   Induatry 

K n¿¿iu«i*» rung 

8t»U>   Org*AÍ»*tl«A »I 
KnitUag,   Cl«Üil*f, 
L.eath«r  «a« 
Totees* 

Stai«  0rg»ai**4i«a tí 
T OAWU   I ntiuwfcrlw» 

Stakt«  Qrg»Ri»at4»n tí 
M«eb.   Induatrv««, 
¡•kaaá*riy* 

Ministry •*  Plaamiag 

N»;tm  k.    kM*»b 

Httaí«4«   AUNi] 
AiliMA    ku.S*WUi¡ 

K»4aw» AU «avia* 

M« AU.Wk.U. 

HM«M AUkkwi* 

T»«4j» P*p«vi« 

M*ap®wttr   OHI«»* 

Pr««ideiú 
T»«i**¡fcui M *a¿»^fi- 

Ia«lw«try L.fiti-on 
wita WPC   «*p«rt 

T»«a*i—i i M»**g«r 

T««aai—1  M***g«r 

0«*«r»l Dir 

L.N.A.D.   »»f^rt i« 
PUaaiag  A  l¿a««uhi«ft 

B.I ,T,  mmyi% la 

Mlaiairy «i A g r* ria* 

•  B*Ug r«»4**»4 »y * 
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&6. 

Wl£ LEVANT   CA «Siisi    QK    LUAlnMJ    K¿*<Md¡    HAVING 
MAINTK»AMTi-:   AND  .n:i>A^   FACJLiTi^ 

On 

Lg    ÉákA    Wft^lf I»   ¡WM| 

*»4 

• ***4«;w»rt4§r  «¿Ci«««,    ^«ghéaé 
• «««ir»!   w«rk»A«i*,    l.*gl*4*4 
• *W«tri«    u»*rm»l  «MtMâ,   *•** l¿»gfcá*4 
• 4 «r   3   »male  •¿••IrM ¿*w«r   >>>>«»•   «pr«*4 

mrmmmà ikm  —vmàry 

s.   ÏTfttflt wirl*frw 

¡te  m* te  purp*««  te  h* 
• »««4 ••   »teMrte*!  ëmm  m •   N.T.  • 

TlM •#•• 

•   ¿«rgiftg   Ma    »fcftakpèitf 

rtete r»«  ter  r»w 

*•     »'^  B«,*é«é   P.w.r   Stette» 

Ut*««li te4ter*4 »aiy ter p*w*r 

»r« 

r«p*4r >yrt»at *r« *r»4 
Tà*y ••• 

.     T 

Titer? 

v»ry §4Mé. 



I 

• mä 

I 

I 
I 
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I 
I 
I 

C9* 

•   V«ry   gaaé  payaieal  ae»¿ttia»a   and   layout. 
I*   Thw   «par«   pari«   ara   w*»li   ©«éeü  and thay 

va«   aauaé iav#»i#ry   eeiitrei   *y*l«m» 
•   Tfeair   ip«r«   parla   anë   raw   malarial«   ia   all 

mtmrm*  ai iba   cempAny   wiU  ba   *»ea  aaair»tta4 
by  laair  MapuUr  e«»trt. 

| faraaanal |QL   M>lnWn»ac» *&4  H«i»l.r 

Highly  «killeé  aparatara   »p«cMln«4  la a   r**#« al Hatea, 
Ê tmm iaakla aay   aaaa rgwaay   r^pmir la tea  plaai. 

• ».      y_a*«l TaaUia  F alary 

Tka  »iggaat teteite laaiary I»  Ira« ter aateateg aa« 

fl waajVteg  aaüaa. 

Tka   »ta*«  Qrga*teaüaa «I  Ta*iUa  Xaéwatrtea  «aaAraU 
id  |«»ar amaai awaa« la a« la  pteate  tea tea  aaaairy. 

I 
* ¡a  «rear la  aaau»«ai«at«   wiaa Uiair teëuatriaa aa4 la 

maka   aaauawalaaliaaa   witete UM  teé*a%riaa  UktuM.ivt*,   Uay a«U 
|i**«*tely aaaattega   aiikar ai la a fcaa*a;vartara  la  Bagaéaé ar la aaa 

mt  u.,r  ml^aàa   *««a«r*tef   te  tea   mattar  Va   »a  4tea<§aaa4. ai teair patate  aaa«raia(  la tea  «MtUr I«  »a éteavaaaé, 

I   »a rúai paia « la aaa al teair  «aaaitega  U  wkiaà Uà 
taaiaa  wara   «aaa4a ter  aaw MM »a «a ma ai mmihmém  — aaai 

%*é   »w4gatery  a« airai aaa  MWU mainéaaaaaa  a y aia aaaM. 

lai a 

aaa   Haoair   Faetfttaa 

Taay aava av**lvUa4 teair 
apa>«laltaa4 »rtM,   aaa iar 
»•«vi«,;,   flaiakiag,   ai«. 
ak*a  »ra*Ua4   »4te  »«te» a»»«*  »alte» la ter a* 

>r**ula,  •»ma aaa>f« 
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Scheduled  maiiUeoance  i*   used ior their  key machin«» . 
A*   the   recording  and  control  *y*tem«   ore  not very  accurate  they 
ar«  going to   replace this   part oí preventive  maintenance   »oon. 

Workshop   and   Foundry   Shop 

They  have  *  ¿irsi class   new   workshop   with  high   pre ci« ion 
machinery and   equipment  and a quality   control  section.   They   can 
handle  moat oí the  repair   work needed  and  make   moat  «par«   part« 
ior  urgent job*. 

The foundry  «hop l»  w«U  equipped and can  produce 
a  wide  rang* ci «act Iron  component«. 

Store» 

Xa  good conditio*.     The   raw material« and spar«  pari« 
are  well kept »ad ceded. 

Personnel 

All the production and maintenance personnel aro 
trained la the training  centre Ut Kut and pilot plant Ut Ktrkuk and 
te «tod »etore  «tartlag  ea their Jobs. 

C*     If»« Coment Company.   Baghdad 

This  ge veraneo at owned  company ha«  «i* cement  planto 
Ut  Iraq  with headquarter«   Ut  Baghdad.     The  Baghdad and Mosul 
motorio« aro tao largest la the country. 

Their managoanoat aystoaao aro  roaooaaoly  good and 
Usatele. 

Baghdad Coment Factory 

Mam de pa rimo at s 1 

• reception and  preparation ci raw  ma Urtai« 
• lour production ttnoo  with kUa« 
• «ilo s lor iuaUhed product« and «hipping a roa 
• paper hag  pia at 
• ato roo lor omni! and medium «Ut« o paro parto 
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• yard  íor  largo   sisee  apare   pari« 
m   mechanical   shop 
• electrical  a hop 
- welding and  blacksmith  shop 
- foundry »hop 

Maintenance  and  Pepair  Facilities 

Their   specialized and   expensive   equipment  makes   it 
necessary îor  them to  apply   sound  maintenance   systems.      They 
use   preventive  maintenance   with  scheduled  workload and  overhauls, 
particularly lor their  key  equipment such as   kilns. 

They  are very   concerned  about this   department as   a 
aormai  repair  oan take two  months,   with high  production  losses. 

Workshops 

These  are  equipped to  carry out  most  of their   repairs 
inoluding the  manufacture  of average  precision   spare  parts,   but  do 
so  only for  emergencies.      However,   they are  aware that it is 
more   expensive to manufacture a spare  part than to  import it,   but 
production downtime  can make import  economically impractable. 
Machine tool utilisation U quite good,   being around  80 por cent 
on an average. 

Store» 

Good  physical  condition and layout and their  «pare 
parts  are  well kepi and  coded.     Effective control systems,   such 
as  minimum stock,   cost control,   inventory control,   «io.,   aro used. 

Personnel 

Their maintenance and ropalr personnel aro  reasonably 
»killed although inoro aro no In-plant training faollUles. 
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ENTERPRISES   QUESTIONED   AND    INTERVIEWED 

60. 

O   —   Questioned I   =   Interviewed B   =   Both   Q  &   I 

Industry Grout 

Electro-mechanical 
Metalworks 

Power 
Generation 

Sym Name 

D I State   Co.   for   Mechanical   Industrien 
B ; Electrical   Industries   Co. 
Q ; State  Dry  Battery 
I   • Foundry Works 
I    : Shipyard   &  Docks   Workshops 

I   ;   Electric   Generating   Board   Co. 
B      NE A   Power   Station 
I    ;   Central   Workshop 

Location 

Iskandariya 
Baghdad 

it 

ti 

Basra 

Baghdad 
ii 

it 

Food   and 
Beverage 

B •• Mosul   Sugar  Co. 
B j General   Co.   for   Vegetable   Oil 
Q | State   Co.   for  Canning 
Q I Soft Drink   Co. 

1 
Í Mosul 
! Baghdad 
! Korbala 
! Baghdad 

Chemical Q .   State  Match  Co. 
B j   State  Rayon  Co. 

I   !   Fertilizer   Co. 

i Baghdad 
j Saddat Al« 
i     Hindiya 
i 
! Basra 

Textile  and 
Knitting 

O 
Q 
B 
B 
Q 
O 
O 
O 
B 

State   Fine   Textile  Co. 
Iraqi  Spinning  &  Weaving  Co 
State   Knitting  Co. 
Kut  Cotton  Textile   Co. 
Army Mattresses 
General  Carpet  Co. 
State  Co.  for Woollen  Textile 
State  Co.   for  Jute  Producta 
Moeul  Textile  Co.       

i 

HUla 
Baghdad 
Kut 

M 

Baghdad 
II 

H 

Kadhimain 
Mosul 

Clothes Sewing   Factory Baghdad 

Leather 

B 

State   Leather  Ind.   Co. 

Bata  Shoe  Factory 

Moaeker*Ai« 
Rae hid 

Baghdad 

Tobacco 2 B 
Ahliya  Cigarette  Co. 
Cigarette  Factory 

Baghdad 
Sulalmaniya 

Paper Paper Mill Basra 

I 
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Industry  Croup Sym Name Locution 

Non-metallic 
1            i 
i       B Sarchinar   Cement  Co. Sul ai m ani y a 

Products O   ! Hammam  AU Alii   Cement  C e. Nineveh 
!      D  I Iraq   Public   Cement Co. H&£íhd¿*d 
1      O  ! «                         N S'Airictwah   City 

;  ° • M                         H Hlndiyah Darrage 
!   B Badooah Cement  Factory Mosul 

0 Public   Aebeatoa   Co. Baghdad 
0 Brick   Factory . 

f   © 17th July Brick   Factory Baguba 

Agricultural B Hiring  Station Kut 
and   E arth B H                    N R umadi 
Moving 0 M                  M Kirkuk 
Equipment B Heavy Equipment 4 Repair Workshop Baghdad 

I A.R.   Hiring 4 Repair   »tati«» Abu-Ghralb 

Ì 
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PREVENTIVE   MAINTENANCE 

By Geoffrey  G.   Corder,   M. D.I.M. 

(Take* from Víodern  Maintenance, 
publlehed by The   Uriti«h  Predo* ti vit y 

CouAcU) 

«Th« beai  etarting  po i ni   la   th«  drawing   up   oí »  compiei« 
limi  of  Ih«   building«»   cervice«,   piani »mi   equipment thai  repreaeat 
t'a o   maintenance   r&aponaibUUy •      Only  in  ti ti«   w«*y   cuit the   limit* 
of   ri'Mpouwihllity  bo   ««-»i   und   ilio   tot il   in,'iintt>n¿*nc«*   lo. ni   ins*>t.'KK4id   • 

ui'U'n   iih\n   lint   al wo   r<<v«MlM   iíicuusisttMiCUí.s   in   Ilio    ¡>l.u»t  inventory 

or   tHo   in«uranct?   schedule   a«   weil   a«   showing   wiit.ro   rewpea* 
aibility  overlape,   i«   duplicated,   or even  non*e*iat*ni. 

Th« next phaae,   uà in g   Ih« foregoing   aehedule,   la 
ih«  Hating   el Ih«  various  maint«nane«   task«   which   can  b« 
performed   to ad va nia g«  en  a  ayatemetic  baaia .      Most mechiaary, 
12  w«ll  deaigned   arai   w«ll cho««n 1er th«   work,   ia   reliable i 
any breakdown«   or   maliunctione   that occur   uaually   item  from 
componente  that  have   «uttered   normal   wear   and   tear or   have 
got  out  oí  adjustment   or  reuchwd   the   end   oí their   ueefui   life. 
Theae factor«  can be  predicted   to  «erne degree   oi accuracy 
either   en   an clapaed*4ime  or  a   running*tlme  baaia.     The 
re e ulte   el   neglecting   the«« faciera   U.«.,   «aceealve  w«ar » 
•ub-atandard produci  quality or   breakdown  involving eapenaive 
repaira,   downtime  and  waate)   can be  avoided   by taking  auitafel« 
acüca prier te the critical poini. 

Hence,   each  item en the  ached ule  ia   con« id «red   witk 
the  teak a  in at need  io  be performed  to  «naure   normal per* 
formance.     Thia  e ho we the  inapectiona  necea aary te check 
condition  or adjueimeat,  the  making of theae   adjuatmente   a« 
required,   lubrication,   er replacement of etanderd  eempeaenie• 
At the  »ame Urne,  ine type of labour  required  io  de ine  werk 
can be laeluded,   tao   periodica y  ei which Ute ta« ka seeuld bo 
deae and  a renga aoeeaeawai •! eack iaek lian«. 

eeiobUaked a baai« eyatem  which ia available) 
eeary degree ia order ia  MIM< caairal 
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APPUftl'MX 

anr • eanaWerahi» la«4   «I r«p«Utiv» al*««ka,   a4¿a»imputo, 
Wal« a«4  »impla  »»rrtoing-   «f A  »revantativ«   naèwr« •     Ta 
««hiaira •pikmwm pa riarma««»  la lai« «aiagary»  il la 
I« fina ih«  n*a«t  «a» asmi»   *M*«r U ^iii>M  Uh« IH« 
¿«Uawing i 

i A)   >••*!  ih«  in»k  ílf*r«   ©n lha   »cli«dttì«   «A   »li?   i.»,,   in   tè 
pesai»!»   la  4a»ign  a   w*y  atti ui ih«   n<»«4   lar   maiala 
wark  »è  »li,  »•«•»tr>i«»llY.     Th»  i.  a«4  prapaunaing 
perpetuai   moiien,   »ui   suggesting  thai Hi«   appliaaila*  «4 
prinaiplea   »I »«H a4¿uaim»nt  {e*ampl»   •   apring  l«a4«4 
je«hey  wheal  en  drivi A g  ahain)   er  ih«   "thr«w«»w»y 
••n««pl"   ( E »ampi»  •   ««al  al replacing   «4»«iri« Ughi 
• ulb   v.   «»ai  »I  replacing  ih» ill a meni)   «an   «limi naie   »r 
raÍH*t vary ••»»W»r»Wy ih« *e«4 ia mmwwy ex* realtà« 
la«fte«ii«A«,   »4¿uetmeae»  aa4   repair». 

I»  U jvojKh  putttng  »n  ih»   »eheaul» imt   regular  alienile a, 
h»w»v«r   Inlre^uenl?   (»»ampi» • 4eer   hingee \   i»l them 
•ignai  ih a   aee4 lar  lubrleetio» by  e«[ue»klng   •   M di 
i« 4@ne   »y  ih»  n»gle«t).    Ta  a4ept Urna   aètiiud»  ta  aa 
•spenaive   g»ar  »a*  whiah   ia  a  kay »empan« ni in a 
tempes  me« hin«   w»wl4  eevUuaiy  aa J«Uy  •   »egieel 
al meet a« rial ni y inar««»»   w»ar,   eherton   Uim,   premaaa 
a r»p«lr  programma   u«n««»»»urUy »««ily n«j4  «auaa 
•«ally 4ewaÜme  aa4   perhaps   watt«.     IIan«a   ü  wUJ  ea 
•eea that   ge«4 judgment,   m&àm ia ih«   àa>ewU»4g0 ti ih« 
eoai  el In«  «enee^uence»,   i»  »»»«ailal  If ih«   righi 
se«Ieleae  ara la ee  an«4» «a ihi»  paini. 

(a)   Il iha  Utk  muai flfure  an ih» *«h«4ulef   ha«  Ih» •••! «tgjiaj 
Uf   werk   w M éiM   »ee*  a4»pia4?     Th>«r«   ar« 
altornetiv««   whiah Uaslteie  • 

• e«he4ull»g «a ih«  a>aaia  al »iap««4 léan«)  waatie,  »y 
>,  ¿«ai  asatolpnie» tr«ve4«. 

—»edeilajg  an ih«  aaaia  «I «pal«« pifferane«! t  ••••• 
faaiaf a> myl* Mwa»r  eJei  ftvUaf, aaWaaaMi#   m&f, 
wry 10,000 
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 i _   The   maintenance  programme  should   be  established   at the  point 
where  the  combined coat is  minimum. 
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APPENDIX  S 

LIST   OP MACHINES   AND   EQUIPMENT 
  AT  ISKANDARIYA  PLANT  

«TATE   COMPANY   FOR  MECHANICAL   INDUSTRIE»   (1) 

••   Structure of the plant 

The main departmenia arti 

O round floor 

1. materials reception and preparation 
2. machining section for production 
3. manufacturing  eeotion for bolts,   nuts  and aorewe 
4. forging  section  and blacksmith 
5. preaa  and atamptng  aection 
6. welding  aection 
7. 2 painting aecUone   (automatic procesa) 
8. automatic heat treating • scilon for production,  heal 

treating for loo la and plating 
• •  a eve ral aasembly areaa 

10. fitting aection 
11. carpentry aection 
12. 2 tool  aharpentng a actio ne 
13. tool  ahop for the manufacture of tool a and non-standard part« 
14. repair ahop 
13.  electric  worke   and repair  aection 
16. area ato rea for apare parta and toólo 
17. quality control  area and final aection 
19. finiehed product atorea 
10.  raw  materiale  atorea 
20. apare parta atorea - each  eeotion ie provided  with a 

atock  area 

Pirat  Floor 

Metallographic and  metal testing laboratori««, engineering 
department and general office e 

Outbutldinaa 

Production,  raw maierlala and «par« part« atoree and foundry 
•hop are In asparate building« 

(I)  Source«   Extract from Project Report Vol.  1,   Agricultural 
Machinery Work«  - Iakendariya. 



I 
TS. 

Til« iommdry »Ho* Ui feUy MM«IMUIIM4  «ril» feeUM«» 
for «Mi Iron,  OMI *mml mm* i**U*«bU product«. 

Th« e«v«r«4 «TH lu UW  IMIM buHdta* U 44,000 m2. 

TÌ»« «tor»* oovtr an mrmm «I 7,340 m   . 

Til« ionndry «bop oev*r»  *a *r«* «I 0,340 m . 
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BASIC DATA AND  TECHNICAL 
AND  ECONOMIC  INDICES 

[No». 

1. 

3. 

4. 

5. 

r 
a, 

I: 
I 
I 

Index 
Unii of Tool 

measuring       «hop 

Quantity of all works' production 
equipment served (except eeoond 
programme equipment) 

(a) machine tool*  and wood« 
working equipment 

(b) «tamping  and  cold-heading 
equipment 

(c) forging equipment 

Yearly output of foundry shop 

The programme  of additional  output 
of cutting and fitting tools 

Summary quantity of technological 
equipment 

Summary quantity of baa to  equipment, 
including i 

(a) lor serving basic production 
(b) for serving second programme 
(c) for cutting and fitting tools 

manufacture 

Quantity of transport equipment 

Employed personnel 

Total area 

Production area 
Power defined,   electric motors 

Shop total arsa per unit of basic equipment 
Mean power per «all of basic equipment 

units 

units 

tons 

units 

units 

240 

units 45 

units 13 

tons 13,410 

850 

ase 

257 

Repair 
machining 

shop 

1,000 

148 

137 

units 66 28 
units 100 44 

units 83 - 

units 4 7 

men 542 336 

2 m e ,080 3 ,826 

m» 4 ,735 3 ,320 
kw 1 ,487 843 
m» 23.5 39.6 
kw 5.8 13.2 
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3«   Btrmeiur* of tha an—a 

Tha toai aha* t> oompaaad «| «a«Mnna lor oulAlng 
and maaaurtng loot«,  auxiliary tool« and ftsturaa,  praaa 
•nd lorginf diaa,   matai preparation, forging,  ha*4 traatmanl, 
chromium plating and ancUlarloa. 

TA« rapatr machining «hop ia oompoitd  oí maohlnary 
dopartmanl, aoaambly aro«,  alactrlc rapair dapartmant,   atavi 
eoaatruetioA, piping aaotlon and ancUlariaa. 



I •ft. 

I 
Tool   fl hop H «pair  Machining Shop 

1 
Total      ! 

X am«  of 
equipment 
¿roups 

Í 
M 
U 
0 

M 
J 

1 
? 
S . 

S 
g 
A 
0 

Il 

MM 
0 e 

i« 
is 

0 
A 
• 

? 
h 

u 
« 
Q. 
<D 
U 

a 
u 

Ì 
2 

g» 

c * 
9. u"g 
- « 

$ e 

0 
A 

•M 

S 

? 
h 

Basic  oçjutpmont 

a »a 33« 73 0 13 93 Machín« loóla 331         | 

Forging oquipmont 3 • - a» a - - - - 3 

- - «B 1 i - ft ft 11 
i 

13 

Furnaooo 3 as » - 36 - t 1 3 30 
i 

Plating oquipmont 3 - IS - It • - • - 1ft 

Welding oquipmont - a - • a - 3 ft 7 
| 

jothor 1 i» 4 IS 43 - 1ft ft 34 66 
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PLANT FLOOR   AREA BY DEPAPTMENT 

i 

Too» Sho» R«p«ir  Machin« Shop 1 

ì 

7 
1 
• 

! 

2 
M 
0 il 

1] 

Ï 
• 

ff 
Hm 

m   « 

\\ 

fi   ^ 

I 
• 

co
n

st
ru

e»
 

rad
  

pi
pi

ng
 

9 
A 

% 

t 

i                    i 

i 

í 

j 
Total   | 

! 
Description 

U 
0 1 * J 1 'S • li 

1* 

J 1  e 
99 J 

1 

h 

AUXi-    ' 
liary 
•hops j 

1 
! Production ! 

•rt« in ur ait •04 tt 4,715 S,t43 540 400 2,3*0 3,330 0,163 

S or vico nr«n 
In  m3 

• tat 30 1,345 t,4©3 30 476 506' 1,999 

To4*l m4 3lt    933    lOt     6,OèO       7,336  i 540    430    2,856     3,626     11,162 

X i. 
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3.   Work»  Central  Laboratory 

The   works central  laboratory has  been designed for  per» 
forming control   work and  testing,  aa  well  aa  lor carrying  out 
production  and   scientific  research  work. 

It is   considered   necessary to  control   and  teat the   metal 
and   other  materiala  on arrival   at the  works   and  during  pro- 
cessing,   to   examine technological processes   and  new  materials, 
to   study wear   of  machines   to  determine  reasons for  rejects 
and  to «liminate  thsae. 

The   works central  laboratory ia  composed  oí the following 
specialised   laboratories!   metallographic,   metallophyaical, 
mechanical,   X-ray,  spectroscopic,  chemical,   forging-and-preseing, 
pyrometric,   technological-and-chemical,   moulding materials  and 
heat treating. 

The laboratory services   required  include precision, 
mechanical  engineering and  metrology laboratory,  photolaboratory 
and library. 

In all,   there are  500   unita of equipment. 

The   works central laboratory la located on all three 
floors of the  administrative and   employee facilltiea block and 
coverà  1 SI2  m2  of floor apace,   including production area  of 
1296 m* and   service area of 216 m3. 

The laboratory staff oonaiata of 26  engineer-technical 
workmen,  29  laboratory staff and 27 other   workmen, in all 
64 men. 

440  kw. 
Power required for laboratory equipment amounts to 

I 
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4»   C«"iral Mea« u ring  Laboratory 

The central  mtnuring  laboratory  ha«  been designed io 
carry oui work  on  «tandardlsation,  io control   work« measuring 
iacinti«« snd  organi«« «4«quai«  technique» for the   work«. 

Testing  point« having   a  complet«   aet oí  instruments   and 
measuring faciliti««  lor organising «hop  control  have beun 
provided . 

Th« contrai  measuring  laboratory  ia located  in the 
^u minis tratlv« block,  together   with work«   o entrai laboratory, 
and  cover«  81   m*   oí floor  «pace. 

To ««rv«  th« laboratory,  a «talf  ol 3 «ngin««r« and 
service workmen  and 4 laboratory Inspector« ia  required. 

Th« personnel for «hop control t«>«Ung  point« has boon 
provided in th«  r««p«ctlv« «hop«. 

Ä.   Th« Work«   Fr«tght Turnover 

Th«  works  freight turnover  amount« to  321,763 ton«  a year 
Including outward freight turnover oí 165,354 ton«  a year,  freight 
turnover between the «Ite« ol 41,120 tone  « y+r.   Inter-e hop 
freight turnover  of  Site No.   1   ol 87,046  ton«  * year,  and   removal 
of 18,343 ton«  a year ol waate from Site  No.   1. 

Eighty-eight per cent of outward   work« freight turnover 
ie  handled by rail  transport.     Motor transport,by which 40% of 
agricultural machinery and  «per« part«  are shipped In the 

Baghdad area,  is *n auxiliary transport. 

Mor« detalle of freight turnover aad the kind of transport 
used are given la th« following table. 
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APPENDIX 6 

ILLUSTRATIVE MANAOEMENT CUIDg 

(Reprinted from   The   Canadian Mining   and 
Metallurgie*!   Bulletin,   April,   1670) 

POSITION» Manager  •   Plant  Engineering   und  Muintunfurtce 

PUR POSE t To  proviti«   engineering   and  craft service«   in 
relation to  maintenance   and  construction 
operation«   and   the   generation   and distribution 
oí  utilities  at  the  moat economic  eoat  and 
•o  a« to ensure that scheduled  production 
ratea are achieved 

POSITION   IN   THE   ORGANIZATION 

Report« to the  General Manager 
Immediate  subordinate«  arei 

Superintendent  - mechanical  maintenance 
Superintendent  -  Electrical maintenance 
Superintendent  - utilitiee   and  «ervice« 
Supervisor   -  engineering and draiting 
Supervisor  -  maintenance planning 

SCOPE   OF   POSITION 

Supervise  a work force of approximately 250 employe«*) and 
administer a budget of 93,000,000 per year 

KEY   TASKS 

1.   Executes a maintenance policy that provides the moat economic 
benefits to operation«.     The  baa «a for assessment of such a 
policy  arei 

- the  relationship  between the loss of revenue due to downtime 
and  the coat of equipment and  maintenance   needed  to eliminato 
such downtime. 

- the installation of preventive maintenance procedures thai 
secure the  maximum economic life of equipment. 

- production slowdowns or  stoppage due to equipment failures 
are controlled  within limite  that do noi adversely affect 
budgeted production rates. 
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2. \iu*t  eiwvr«  that  maintenance   end   construction  operations,   M« 
inetUiatione   and   alterations   are   carried  out   with the  minimum 
consumption   of labeur   and   malcriáis,   and   so   aa  to   meet 
operating   requirements   te  maintain  scheduled  production   rat««. 

3. Muet  enture  that the  coat  of   engineering   ana   maintenance 
inventories   ol replacement parta  and  ether  material  eterea  ie 
kept to  a  minimum constatent   with  the prevision ol  satisfactory 
engineering   and  maintenance   e er vice». 

4. En*ur«a   that the   generation  and  distribution ei  utilities  ia   such 
as   to  meet  production  requirement«  end  that necessary  utilities 
are  provided   at  minimum  coat* 

Ô.   Ensures that contractors fulfil the terme  ci their contracts in ail 
respects   where construction,   ineteil eilen and  alteration  work  la 
let to outside contractera. 

5. Ensures  that engineering  and  drafting services  are  conducted  in 
such a manner aa to produce  work oi the  required  quality, 
<U minimum  cost,   and  ae aa to  meet over-all operating  require« 
mente, 

7.   Ensures that the  work force  of the department is properly trained» 
that individuals  understand the   nature  and   acope  of their   respon- 
sibilities,   and that a sound  organisation atructure la  maintained 
at all time e  in order to  sustain production echedulee. 

ft.   Ensures  the provision of adequate security and protection, 
including fire protection for lecUitlee and  equipment,  at minimum 
eost. 

DELEGATION  OF  AUTHORITY 

The   mine manager delegates to the  manager  -  plant engineering end 
maintenance  - the authority neceeaary to achieve the key tasks  specified 
in  this  guide,   except aa to thoee decisions  which ere  specifically 
reserved,   aa  folio wat 

1. Hiring of  persona for positions reporting directly to the manager - 
plant engineering and  maintenance!  discharge of present Incumbent« 
of these  positions. 

2. The promotion,  transfer or demotion of persone In positions to, 
or in positions within, two organisation lévele of the manager. 



3. Chang«*  in «alary tor p*n«M  within two Uwla of th« 
manager. 

4. Approvai   oí capila!  expenditure« for   Item«   not included   in th« 
budget,   ami  Approval oí auch  «xp«nditur«a  ov«r SI »000 tor 
item«  included   in  th«  budget. 

5. Any change«  in  malntananc«   procedures  ih ai may aitaci 
budgeted  production rata«. 

Ö.   Approval oí th« annual budget tor ih« d«partin«ai and  of any 
change«  thereto. 
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g.  fr^BiM  Utàmàmnmmtm   Sm,«rvUor. 

Comme ni»  on Reference» 

Consulting the«©   reference»   in deiail  should help 
to formulate   answer«   to   meat  specific   need«. 

Wm-. NMT f«Hl W, M.V.. f"  *'. Mdmwell, IHmtm.   Thé* «»Wri|.«*»n «mie», 
gpMnaared *••*• M. tMi< t» directed m»»»* in Mm» r»a**m*»M* fcw trat-Im* «•wet- 
Vagi1»* 4w«NltMMftt.    Th» «if viee t»n*BtMa nf : 
a II «MtMr *•*•*• ta nnfmntmni ttrwhfmrt* Tate», • iwfc» nf cwreent wwwrfc and 

artMtte* in Mw «*|»wvi«wry dr»v«*nêmient grid. 
à It «MI*My t*meii of Awprrrt«<wg ftcnfopetrei AM.tr»**»*, detailing teafed and 

•»gi'»»«M mwnwiy et|»tr*ie»c»« in •«•rife MM al i«t»»vimM\v drveiofiment 
t, • miaiaiinaal re—arrh repart«. mve«ti»*tm»» W)<« MM "b®»" •*•»»-( «if «wn* pn*«e 

o<»ep^*»wrr develrtpmcnt prefmred www»Mie »Midnnr««f«ww*»- 
frmHpmml» •» «Niav-itarg !>••'»-»•»#, Mationel fnd»t»tr»Bt Conference rVwrd. Ih. 
Mf Port A*»., Nw *»r» If, XV    Uri« tNMnMhM «•»• p»èto««tihy «# ««get- 
Vianry tremi»«, gg«twl»wi to •»***»*«** training, t*4i»»»|ije« nf x^»*vimry teaming, 
wH^ft. far •«pervi-«*? training, end training new MHwrvhmn, inrlndmg «»«•nit*« 
«w« Mw rnra-aervwnwy training pmgrem of M impnuing le* «f fowpwite«. 
NM« «f*i*er«*»fe, AtM^Anwiran Cownclt M rVadttttivMy.    Order tM« U.I. 
ttnutrliiiinl •* t?i«iww»ii7«pW «4 Teehnient mnkm. Weglegten tft. »C   TM» I* 
• report of • vWt to m aw*««*» m «ne U«4WMI Male» ta KM by • 
W*«f>   •••pBWT/WPH^«   Ww^RWWd «•"/•"•J »»»J«»^ *•»»*••• 
l$   a       |L|—y^ta     «BY      V«mtaUyw|     VKBA^LB^WIUMJ       gnVëa»B»'l«Bga««B- t%    «jBirTrJp    "W    »F»"*iWP»"gf"«*w    §T"^««^««J|    •TB^^«J««««»       „,..,„__ . 

. O. Mattst, iSriuan«! Ptraetof. National Firework« 

hMa».   !&   ja   AÌ4W  «aa°««k««nt*>  «nf •«•aw ••> IV wfW «JfJFw*y «jff 

_< g»»BtÉtA_A-_1_—-, |j««k«BBM««Viak " ««lBl«BHna «ü l%«««««BkHal l\wlin»     ««W   f/V    ttaaAagfclftai IVI %>*jei**«JVfl*a*V ajBBjBPBT«««;»»»»     »vv«v»Mr*^*» «nj • «7i«iPnfl««'i * i«p«c«/* vw« n» «»*«jpi««"»i?ti 

Conference ««Hird, l««r.. No» Yofk. IMI. The ronforonre metlio«! M ih» 
«WlèfcaJ «MM tinmiiUy nmé hi Mi|>«rviM)r.v tr»iiiint. Thi« report *«ul»ina thf mu- 
hmwrr imtliwa; t«N» ho» to pl*n the rnnferenr»; Hí««IKM» rune |»ro<i»rnin, f|«inm, 
HWinthininIrmi «Ml trainlnff »Mu; «Meritai three confermi'» MiliMtionpi in iliUil. 
MlNWly. n^Muléng pro>i(emi«, training, MMI poliry dtMU»»ion: tHtn no» to carry Ihr 
WMtitorwnt «Inn into wtioii ; »nil nrewnt* » muñan) roiifrrrucn in detail. 
"CanMfMK* LMésranip," VMKí HtaniUrd Oil Company Training Center. Kliaarwtrt. 
N.J. A te»t In njwint in the devetnt»ment of conference leader» for training nrfWjram«, 
oantahiing many »Mmnhw from y.mm'n NUiwrviwir-traiiiiiig program« which HlwMml#> 
Iguinrtant point» and «how the a|iplication of prinriplc». 
''Catíitoa of Training Material*." in the Amerifnii Ko.ictv of Training Director»' 
Uhrary, «varateH in conjunction with The IHirduc l'niver»ity Ulwario.. I*fa.vettf, 
Ind. Contain« over 1MB item» of «ipervi«orv training prm tii-e» gathered from more 
than M coni»»«!««. 
"KxBerience with loremen Training in III HaaU," Honnrt Mo. AM, The Dartaell 
Corgoratton. Chkago. l'art Une nf thhi report i» mainly concerned with the method» 
»•ad hy rompanieH to bring foramen and management into eloper refationNhip. and 
»Hn the development in foremen of the anility to handle people, l'art Two coven 
Nw formnlntion of training programi by mean« nf foremen'« pidicy mannal». inn- 
fereneea with Mw «npervtoory group, and the n*e of vi»ual «id«. 

Foreman Training." Survey No. R of BN A'» Permnoel IVtMrie* Forum. Waabmgton. 
"        -    -       - -   — • ,  j,,^ O.C. The «»re»n of National Affair«. Ine.. IMI. A wtrvey of le» rompanie« 

and amaH. i opt «wilting many type« of induntrie«. The «nrvey coven «jHi Hem« ••: 
Ini» handle» foreman treiaingf What Mh|ect» are covered T Ten different training 
methoéi »aed inelMding eammeat« from »»rvey memhera. evahMtkm of the 
nonfetent« Wader rating «hoch «wert, informal training program», boeaa gnd i 

Mamtawnnei   Inatntctor 
i of ItMon pltMMI 

Ai 
„         | MMI 1VMVM 
\ {i     nlipOfvMIMI 9n vWlwflHWp laTr#l»Www«Vfw#i 
\ \%*     D^VVIOpllltMl m HMWB HOWS* 

fhMwhw fit.    Record», Amriyeia, and Haiwifieation. 



*•   Sflen    *•       ^SJS^B^T* I Wit   P   nnp^nTWf    w   ' 

W»SJ   *^W»TWMS?Sf   ni    P**PWSjS|Sj   *».        ' IFniTlI    IPw'ifl   Wñsj 

WWW wfNf Wt^wtti W*n, v|fn (frWi^Hiwm 
•p^OTRW w*        I T*^ V «"SIT SSBJ|     PPTIüTWI        W 
¿^•HÂI^   Ï *** --••*"*•**- — ls^tf*Ma**Na*   SB?  afteBaiesSBBSBl   BMr W^PW # •    ç*SP< SSBJSSSJ*.    fi^i^^ww^ m w•^^ww •w 

SSJBBJ   ^Si   MWV'Wjl   SSSTWSSSSS/  SSJ   VS^SSBBSJ   «aje*   *S   SSSFSSj   *•#, 

«^lesws S**  «^esssssssj^ *w^sjei VSBSÄ*pSjeS/*       pSSJBP^BSassjsSj ssjsjp 
AbgL^ g4 fl^s^^to ÊMssSB*tSSSBBM ^t flftsBBB^BdBi ^SSlBBSkejSBlA        ». ^pWw^W ^**       WWff w ^^ssst*ejssww) *SJ s^ejsesssjj SSa^^W^rSWS/ >      si 

•BF***'WS|( W|      1"TY^PJIWMV*IVJV *l»  r'V'vHsnSjFSBjBjp,       W^STW"*#T*T PJBWF (p• **JWsiBW»Wp/ w^•^^*•"*•**'     • »PäM* 

». HNMMI ' 
kiby^  ^sat^a^^^^^^A *^si  És^a sHsj^fl^BM^ttsMssi      •\U^^MMAK ^m^^^^  ^_   J^~ Sjiwmf W    SSrVi^^psW».    iWt    fH0   MRnpimW«       •  »WWBW^WII^W   B*W*JB*"    IP   BJB/ 
IWi^iAÉkMkiB ist asa •*•*» m*^^A -—-^g. yL-»-» gfe ssssi SBBBBA sal ^i *-*n »WrWW SBJTS^SJ •*• sjsf WW• SBJWSSBBBJ "Igs^rS/ WW^B SPeTfsv* aaajas TJPJ TJSIISJ 1 

lir'.ffi|jâi 

Technical Aids   Branch -  Office  of Industrial Resources  • 
International  Co-operailon Administration,  Washington, 
D.C. 

Thsse provids a series of training manuals for uss In ths 
dsvslopmsnt of Industrial training  programmes  as a 
leader's  guide.     One of the courses is  »«Plant Maintenanos 
and  Housekeeping",   Training Manual No.   88,  for 
supervisors and plant managsrs. 
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•4« 

i,    Hev« ye« re«ereedi ih« Idi« Urne  (beere per 
or y«er)  for importent meehln«« or eejetpmeet9 

3.    What *r« ih« meet end ih« leeet Uk«ly ««tire«« ei 
leUur«? 

S.     H»¥« you gol evellebl« en inventory Usi tor meehlnory, 
•lootrie motor« end «qulpm«nt?    Y«« -I^^^1P. No 
li noi,   pr«per« o Hai  el your main maohin««,  «¡«etri« 
motor« «no equipment. 

4.    Ar« ih« mteata«« eed«d eooordlng io proavo* end 
function? Y«« mmÊmmmimmiÊmm Ko   |     t t    .       ;|| 

I.    How l« ih« pr«ee«t «p« relie g eondiUon« et meohta«« 
end «quipm«n4? 

S.    Ar« ih« meenlne« end «a.ulpm«nt oolour eoded for 
id«nilüo*tioB? Y«« Ne   

T.    Ar« your «el«iy guère« le meehln«« end equipment 
kepi weil?      Yee ^ÊmmmaÊ^mmmmi> N« -,  
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a,     Do you   record maintenance ana  repair oo»t« »Ml 
iraquunoy  o£ bru«k4own«  oí wach machine and 
uquipmunt?       Ye»  __.___,______, ^° - 
lì ye« ,   prepare »   li»t  with eo»t» »né frequency «4 
breakdown«   oí ai  least  one year. 

9.     Do  you  have supplier  catalogue«  or  «ervioe manual« 
¿rom  the  manufacturer»? Ye»  _    No mmmm 

10. Do  you   record the annual operating   hour»  oí each 
machine for maintenance and  repair   work? 
Ye* _______ No ____-__— •   ** *••» pr«p<fcr# 

a  detailed  liest giving the annual operating hour»  per 
machine. 

11. Do  you have any  policy to  replace    machinery? 
Ye«           No .     If ye»,   explain in 
a few   word»  which  policy do you adopt. 

C.     PERSONNEL 

1.     Give  number of dir»ot labour  employed par departmeat, 
indicating  »peoiality and labour oo»U  per yaar 

2.     Civ©  number oí indirect labour employed«   management, 
foremen,   controller»,   oifice staff,   eie,  and oo»U per 
year 



I 
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I 
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3,    Giv«  tlotaiiud lUt el maintenance labour employed, 
giving   position and speciality el »«oh operator. 

4.     Give  maintenance and  repair labour hour«  «pent 
per  year. 

5.    Give direct end indirect labour hour« «peal por year. 

6.     Do you use any inoentive  eystem for your mai 
and  repair personnel?       Ye« ________    N© 

7, Do you use labour «landarde ¿or production and 
maintenance? Yee _____________    Ño ^^^^^^^ 

8. Can you describe in a few  words the grado el skill oí 
your maintenance and repair operator«?    II poaslble 
give a summary description oí each operator about   hi«i 

•  background 
- studies and course« taken 
- previous experience and year« 

——"•—«••- —— * •-"•ijM 



I 
U.     De you  a»« In-pÈ-nt training íeeUMtee tor meialewejiee 

I idi ad   rep*ir  ep#ratore? V«» ^^^^    *• .Map 
1¿  y««»,   «xpUtiA awthed ti« ed 

I 
I 

»f. 

10.     Do   you  have e  comp*ri«on betw-ea 
hours and  promotion men-houre?    YM 

D.     MAINTENANCE  AND  REPAID 

1. Do  you  UHU a  lung torm  <ö io   ta  monta«*  »«hoéui» 
iuaiiitaaaiicu  progm«M»u?       Ye«  ..________„    *• 

2. I»  m-iatenaaae orgeaiaod ©ft a eye4e»a*a fcaetat 
Y«« —^———     No ««---———•» 

3. If  »ot,   what ie the preeeat maioWaeaee progra WW 
wb*i regular inspection« take plaoe? 

4.     Do you uee • method el reooraiag a» 
b reek down«?      Yee     __-___-___    *• 

ta 

5.     li ye«,   doe« 4ft« reaeréUif tl^wt 

a. breakdown» by machine Yea mmmmmmmi    *• 

b. eoet oí break de wae by maafetae 
end  produei Yea ,„,,,„„,., ••• 

ia the reoordiag eyatemaeta Yea Ha 

S. Have you compared the oeet oí regalar m-taioaaaeo with 
the ooat oi ereakéawae ea aa la previde the leweat a»at 
h^wM* t___&?        Yea                 Ma ____________ 
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i»4l< 

a,      Uü   >w«  ut«¿j«et •«••réing  le   efe*«àtt«t«  «MME 
¿»«»•«••tir*«?       \m* ^____ It« _____ 

y,     C»»  you «¿two**« H»« irm%um*9y «i m^«r 

.u.    A« *  r««w* «I tM^»iMim,   «*• y»« *••••  wvrfc *r««r«T 

li.     a y*«,   u«  yu rmmkm mtt wmpmkr wrä •«*•(-•   mkmktmt 
compi«*««  me Mt?        %*«• ^^^^^^    II« ^^^^^^^ 

Ì3.    Do you r***Hi co»» itmpm^mmm «4 w«rà «réere? 
Y«« N© 

lì.     Ar« ih«  r«p*lr  r«««r4« •Vftüftfcto per iittltiyT 

•I r«p*4r r««or4« «< y««r 
p«ri«4 «I »l I—t MM y«*r 

14.     i« 

».    ay i««ht*«                  Ytt mmmKma^Hm     !•• 

fe.    »y pr*«»«t Y«       M« 

li.     C«n y»« 
•••M?   Y««     Um 

li.     De yo« kmvm 
y—    M« 

ft« 

Y«» ^^^^^^   M« 
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i s « 

** 

ao* 

»>• y mm e«(*«M«ti * mala*«***««  w«ràl«*c **« how i« ti 
e««**«*  t«  i*»*   t>r«éu«fc«n   »«¿»««tal«? 

i«   ymm  atrry   «« «««íMMMI •»«  «è««tri«*é i A« pedio««? 

*w  y«M  cfi««á  Mir i***«,   ¥i»r«*«*,   MMMMí aMkUag, 
ì*«ttii»«4«at ìnferi«**!««,  IMMIM «I ••*•,   peta* j«»«,   «i«? 
^ •• — **• -Ä.     ÍI Jf«».   »«f»«*!» «r 
•a« w  «««•è»«! *v»4èft»i«. 

SI.     *>• y«« IM« mmmmf r«»«rU fitta* 
«••*•,   t*a««r *««r«, «««mir a*« 
»«ft«ra*«é?    Y««     hm 

•i w«rm 

aa.   x« ••éf •*•• «y •# »y 

O«  y««  bti4f«t «y »r 
rmuttai* *U4a* .   »aiaiLa«. , «to.t 

I.    Ar« y«iir part« la là« 
M« 
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10.0. 

o lì yes,   does  the   recording  system  per  spare  parts  »howl 

• name   o£ part  with indication oí Yes ^^^^^ No ^^^ 
machine( a)   involved? 

- stock  available? Ye» No 

• entries ,   withdrawal» and oosts? Ye» _^mmm__ No 

• maximum quantity to  be  puroha«ed? Ye« ^mmmmmmmm No 

• minimum stock allowed? Ye» m¡m^mmmmm No 

3. Are your  parts in the  »tore»   well protected against fire, 
dust and  theft?        Ye» mmmmmmmmm^mmmmm    No mmmmmmmmmmmmmim. 

4. Are your  part»,   motor»,   oil»,   belts,   hardware,   etc., 
standardised?       Ye» ^mmmmmm^mmmm    No . 

5. Do you   u»e the  correct lubricant for each machine, 
according to function and temperature of operation? 
Ye» ._ No .     Prepare a list of all 
lubricants  used,   giving name and characteristic of each. 

6. Are your  part» kept to a at riot minimum to avoid high 
cost investment?    Ye»        ., ... No tmmmmmmmmimmimmmm 

li not,   explain  reason 

?.    Do you   use aay inventory control »y»t»m in your »tore»? 
*•• __——-    No • ** V>   explain system 
or method used,  and give approximate  capital oost in stock 

6.    De you  keep your lubricants in a spoetai room and is it 
w»U protected against ftrs?    Yss      N© ^Êmm^mmm 
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9.     Are  lubricant containers and fitting*  coded  by colour 
or  »symbol to   eliminate  confusion?    Ye* ^^^^^ No ^^^ 

10. Do   you have  a   special tool   room and is   it   well protected 
a g a in eat lire  and   th_it?     Yea   _^________,     No  _______ 

11. Do   you have a   list oí the  necessary tools  for  maintenance 
and   repair?     Yea        ______«___,     ^° _-_____—____•____,     ^ not, 
write   down   what  tool- for   repair,  you   have. 

12. Do   you u_e  special  machinery ior sharpening all cutting 
tools?      Yes ____________    No .     If yea,   write 
down type  of machine and function. 

la.     Do you use the   policy oí having doubl« sei oí outting tool« 
in order to always have on« set ready to operate? 
Yes No    __ 

Relevant Information or Remarks you  wish to add« 
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EVALUATION   MATHIX 

K.ch   rati»!   a.tr.1 «»   col.   3 t.  •    »»«H 

lndu.lr 

A, 

C . 

ach raa«i »a»» «» -»•• - - - ; 
to . maaa .cor.* by • aumb.r oí 
ta.du.trl..  tacladad  IB ..ch  Iadu.try  O 

ladaatry   O roac 

Phy.lcal Cm<W«M 
1.      UuHdlnaa  a»jd  FttMag. 
3.      Factory   Layout 

p roducttaa 
I.     Ouanty  of Coo*. 
3.      PrnlukM   lo...  du« to  Machina eraakdowB 

P.raaan.t 
I,      Mana«apMB*   SklUa 
3.     Sn.arvt.ora   t  Fsr.maa .kW. 
3. Matataaaaea   k   raaalr t..m  aaaajaaey • aMUa 
4. la.alaat lra»»lB( Letta».. 

Machtaary a"a   KqutamaM 
I. CH«MW  .1  macataary t «ajataaMart 
3. Aaaajaaey  .1  a^ataaiaat 
3. Salaiy  davicaa 
4. MM. rial.   HaaéHaf 
5. Fraajaeacy   ol  fcr.akaowa. 
6. Machtaa  MorataUaB 

I. Machina ry   raatacamaat aattcy 

M.lnt.aaac. aad  u.aalr 
I.     Workahaa aéaojaacy  Ila a ..«•.»* 
3.     MacMaia  «Mkaattaa 
3. Ad.auacy  al  maattaaaaea  «ystaaw 
4, Aa.auacy  al rao.rdtag * 

II 
II 

Sub .total 

II 
I 

Sub.tetal 

caat  c.air.l  ayatam 

Saar.   Paria   Stara. 
I.      Phy.ieal   oaadattaa. 
3.      Lv.ai.ry   t   c.at aaatrat ayaWaaa 

cedtaf ayatataa 
3.      r.am aaaajaacy aaa! akWa 

Taol   Uoa 
I.      Physical  co 

al 

e;. 

H.      Lubrtcaat.   Uoom 
t.     I, o cattail  aad aaaaaacy 
3.     Cod.  ayatam. 

BdaH.na aad/.r ad.aj.acy 

TOTAL 

1 
II 

I 
I 
I 

11 
1 

Sub.tatal 

1 
I 
I 
I 

Sub.tatal 

Abo»,  staadard » 

hS 
5.Î 

4.U 

ilä 
a. 3 

3.0 
6,0 
3.3 
3.3 

16   « 

5.3 
3.0 
4.0 

9.0 
e.o 
4.e 
sue 

30.3 

4.0 

lîîo 

4.a 

Uadar  Standard * 

It» 

3.0 

JU° 
3.0 

3.5 

6.5 

2.0 
4.0 
4.0 
OjO 

10.0 

5.0 
3.0 
4.11 
4.0 
4.0 
8.0 
1.0 
0.0 

3Î7Ô 

4.0 
6.0 
3.0 

,4^0 

3.3 

i« 

n 

.Ï 

x 
4.0 

• .0 

3.0 

9.0 

4.0 
4.0 
5.0 
0.0 

13.0 

4.0 
4.0 
6.0 
6.0 
4.0 
4.0 
3.0 

M iíTo 

4.0 
4.0 
5.0 
US 

iTTo 

4.0 

lîto 

Î.3     I   3.3    I   4.0 

1.3     I   4.0 

41 

H 

4.3 

llS 
9.0 

3.6 
6,0 
9.6 

7.0 
7.0 
6.0 

ií¿ 
33.3 

6.4 
4.0 
T.O 
4.0 
3.3 
6.0 
4.3 
3.3 

4ÔTS 

7.0 
6.o 
5.3 

lai 
30.9 

4.0 

la» 
30.0 

TT 

».a 

104 

5.0 
3.0 

10.0 

5.0 
10.0 
15.0 

10.0 
8.0 
1.0 
o„.P 

îeTo 

10.0 
5.0 

10.0 
10.0 
4.0 

lo.o 
5.0 

US 
«0.0 

6.0 
1.0 

lo.o 
MUS 
34.0 

10.0 

10.0 

i 

4.6 1.0 

4.«     I     8.0 

ta 

tl.O 

19« 

5.0 

SJS 
11.0 

6.0 
6.0 
4.0 
a.o 

18.o 

1.0 
5.0 
1.0 
1.0 
6.0 
6.0 
1.0 
6.0 

50.0 

6.0 
1.0 
1.0 

hS 
31.0 

1.0 

6.0 
1^0 

ÎXo 

« 

Si 
it 5* 

M 
15« 

4.0 

li» 

n 
4.o 
4.0 
3.0 
1.0 

13.0 

6.0 
4.0 
1.0 
3.0 
4.0 
1.0 
4.0 

39.0 

4.0 
5.0 
3.0 

13.0 

6.0 

3.0 

la 
11.0 

0.0 

hs 

2.0 
3.0 
4.0 

3.0 

it» 
7.0 

2.0 
2.0 
3.0 
3,0 

10.0 

4.0 
3.0 
4.0 
6.0 
4.0 
4.0 
3.0 
0,0 

39.0 

5.0 
7.0 
3.0 

i*Ä 
11.0 

3.0 

la 

P r.v.Bttva 
Matalanaacc 

6.0 

1.0 

4.0 

LS 

4.0 
g.O 

12.0 

8.0 
6.0 
6.0 
5.0 

35.0 

6.0 
4.0 
8.0 
6.0 
6.0 
6.0 
4.0 
5,0 

45.0 

B.O 
6.0 
8.0 
8,0 

31.0 

3äTo 

1.0 

6.0 
6,0 

12.0 

Ì 
Mm 

160 

5.O 

id! 

5.o 

aus. 
15.0 

10.0 
10.0 
to. o 
lo.o 
40.0 

IO.Ü 
5. o 

10.0 
10.0 
10.o 
10.0 
5.0 

to.o 
to.o 

10.o 
10.0 
10.0 
»O.O 
4o.o 

aus. 
lo.o 

lo.o 
ms 
3O.0 

335 

I 
I 
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EXPLANATION OF THE EVALUATION 
MATRIX (EXHIBIT""?! ' 

To   evaluate   the  data  collected from ¿a  selected 
sample   of industries,   each  condition  in the  organisation 
affecting   maintenance   management  has   been  allocated   with 
a  rating  point according to  the   efficiency achieved, 
physical  conditions   and  other relevant factors. 

The following table  shows  a  rating  point  dis» 
tribution by rank   according to  the importance  of the 
various   conditions   concerned.      Thus,   the condition  of 
the   machinery and   equipment in  a factory,  the  availability 
of skilled  personnel,   etc., are of primary importane« 
when  related to  the  maintenance  services  applied 
(Rank  I;,   while the quality of  goods produced or the 
factory layout,  though  affecting the organisation,  to  oí 
secondary importane«  (Rank  II). 

Rank  I Rank II Condition 

0 0 non-exist«nt 
2 1 poor 
4 2 m«dlocr« 

6-8 3*4 good bul InsufÄolenl 
*0 S optimal 

(Note that the rating point« of ih« tabi« are lor comparative 
purposes  only,  but Individually they are not significant.) 

Each rating  point in column« 2 to 0  of the 
Evaluation Matrix corresponds io a moan seor«d by a 
number of Industrie« included in each industry group and 
for  each condition.     Thu«,  In point C.U)  "Maintenance A 
repair team adequacy and «kill«", ih« rating pol Ms  scor«d 
by three electro-m«chanloal Industri««  wa« 6,   6 and 2, 
which mean is  5.3. 

The numerical scoring  presented In oolusnn 10, 
taken as  standard,  is ih« result of «xp«ri«no« In many plant« 
where preventive  maintenance la used  eflectivolyi   la oolumn 
11  it is assumed to be optimal.     Thuo, ih« matrix lo dootfned 
to be A maintenance performance yard ette k by whtoh to moasuro 
what maintenance management do«« and how w«U th«y do II. 
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