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PîWffl .1 

jha natura und, classification oilmnlntonninc« and 

By and Irxyt, - most of hhe dewslonlnr countries have to 

import their car>lt«d «nüliawn*.«, - plant, machinery» appliances 

and thnir sparo roirta, - from «broad.    Mnost «11 of that? have 

low onnit.al bises.    Whatever limiid capital thoy any b« «bio to 

•»bills«, are «J?«in not readily converts'û.e into foreign 

currencies, because of the prevailing trade gmna and unfavourable 

balano« or paymant position». 

In «©it's of such baa5c h«mdie*î>s, the industrialisation 

of 4«mlepi!ie oountriefj, Modernisation of their r-riettlture asá 

of the public utilities h«ve to proceed.    *«d proceed at a wen 

faster rata tYm what had taken placo in the past, if th« widening 

Hans between the« and the developed aconosdes are to be bridged, or 

at mg rate halted.   On* of tho Mdsening features to this difficult 

situation however ia, - that in the devolooed countries, their 

iooiaion model a for naintananee, repair and replacements, are baaed 

on hie« labour certs, - which ia not th« case is the developing 

countries.   In other words, the high cost of maintenance and repair, 

often sake tho» discard their equipment« and seek replacementi 

rather early, - purely on economic ¡rrounda.   In the developing 

oottitrles, where the labour cost« are meh lower, such eqaipaent. 

ooulct otherwise be conveniently *••* *•* substantially longor 
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neriods through arMad .-íífc'ts ir the way of extra care In main tan ano« 

and repairs.   This la certainly an advance for the developing 

countries,  - wnose benefit could only b«i nroperly realised, by 

organising satisfftctory «ystoma of ma Intanane* v.d rapeir, — and 

trained sjin-powgi« for »v^r^ing ••he same. 

In develop Inf* suitable orfani «étions ima trained »»»power 

for operating such maintenance and repair systems, - though th« modela 

of the developed countries could be accepted as broad guide«, those 

could by no news be copiad for wholesale adoption, vithout the 

requisite additions ani alterations, so as to oonfom to thai actual 

physical needs and economic realities of the developing countries, 

this caliti for a good deal of iaaglnaticn and improvisation« 

3«io cf the "neciol fe»tares of the maintenance and repair 

services, which stand out rather oroninently in.most of the developing 

countries» could be described r& followi- 

1. Though tue mqidì-araonts of mnintenance and repair 

services in tha developing countries both in quantity 

as well «is if; quality are by far greater then ths 

developed countries, - these «re yet to take «vom 

eleswrtery Institutional »d org^iattional root« 

te toe foraer. 

§•   Kos* of the developiaj» co'mtrles having been foods! 

economies ir- the past are yet to have aodem industrial 

bases and technoloHcal skills.   The wsrkers, supervisors 

and managers fmre an not always have requisito skills 
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to oparate and laalntain modern equioasnta upto 

the requisite «¿«darda of oroficienoiaa, resulting 

in aora frequent brenkafte, malfunctioning, wear 

and tear.   This calla for extra-efforts tovarda skill 

developiaent, both in quality ta wall as quantity 

and at all lavala. 

S«   Moat of toe developing countries ara importers of 

capital equipments.   They art unable to keep readily 

available stocka for replacement aa spares in adeifttot« 

msaber» time eaualag aerlooa eeonoaie losses» through 

aàttt detsts, and interruotioni in production. 

4. Many of ti*s dovcloptiü coaitrie« W their eqii4p*cnti 

free heterogenous eoorcee In different couatriea, with 

different ssts of étendard« and ip«cifloaUooe.   It te 

often üfficalt to provide proper teohaiecl facilitaos 

and stattet manpower to eater for ilio awlntenanoe and 

repair naeda of sue» heterogenous eoulp*o»to# 

5, Meet of the developing countries at th air present étages 

of Industrial development nava rather a limited aoale 

of eeiwanptioB of industriel équipante on* aparee,   lo 

the absence of «m 'ionsfits of wononica of aoale» - it 

la difficult for the supplier« to proviso facilities fo» 

«tier repair» or «ftsr atlas services«   fko *m*m*f 

else carnet Awe*» «si» wer srrscjensiits for asjor 

rapalra loectty, »or «dertalte Indigeno» nsncXectnrc •** 

spares - vhieh aoana «ore dislocation and   interruption 



in production. 

Th« sdv«r»« cost repercussions of all th« a'sovo factors on 

th« Industrio* of th« dsvaooing oountri«« could be incredibly 

hj^x.   **d tlMM could be substniittslly roduesd by introduci»«; and 

opcmtifti: «oproprUte ays terns of anintananca ma mcair, - caUring 

for th« «otu«2 M«d* of th« devslootog cowitri«».   Th« •dditicosl 

oost« iiwolv«d in this «roesea would «ûy b» • satll ir«eUon of 

th« toUl lo«««« which \K»ûâ h«w be«» sustainod ottwrvi*« throttfh 

iB'orruption in pro*K*tiOB sr.d shut don»« 

Th» !s«J*t«i«»e« »d r*pg*m syst«» cow «act*»!*« rsnf«s 

of MtivltiM st «a «wUrpris«.  Thst» ««»14 ht «Its«*»«« lato 

as»? f*fe«j» «nd «ttb-froun« d«oend!iif up« th« »*••• of e««*r«f* 

«r ty*«» of «oirio«« ©widod by th««.   For th« s*k« of ooiwwioae« 

sod «Ofwcy la fr<mmtn*ti<m, Umietwr, th*M **• baiai» divide iato 

«M folloni»*? sise brood e^Ugort««, to t*ra» of tu» s«n*es« vbioh 

could b» arovidad to thi di'fo-oflt tr««» of th« «ntanaritot 

i. Maint«**»©» of th« baildi»cs ma pound» 

2. M »In tonano« of th« plsJït «o¿uif»»»Btt 

8. Lubricati« m& Insrwt4-«» of «qaiwsBt«, - 
incl'Klli^ ««Urial handlini! «^xMsto «J» 
transport v«hl«l«t« 

4. a«etrieity, w«t«rf 8aöit*tio», «oatUaUo* mA 
otfesr utility g«B»r«tioB «ed distribution 
servie««. 

5. Cturttlens «** additions to th« «xistlng rHm% 
aquipnsats. 

«, O tarati ens «nd additions to th« »sdating 
euildinüs, grounds, utility T*ï»r*tion «» 
distribution service». 
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Itt addition to tha a^ove coteirorles, certain others related 

or supportine; aetivitiís would also fall und« rwintonanee and repair 

servi cae AS follows: 

1.   Plant, orotection - flra, sanitation, vantllaticG 
goneral 3afet¿' and noise control, 

2«   3tore keeping for maintananee work, 

5,   Management of wa^ntanaaca mû renair workshops 
and liaison with production departRsiita for 
wtwfaeture of aparas, tsajor overh«a*ls and major 
rapairs aft rolavsct. 

4,  llasta disposal. 

*.   j^toistrc tiva and aoeooatiat work. 

Deoandtnp upon tha Wl* «sa sis» of tha entarprlaOf it m 

öfter He omvtiiiorit to ?rwida thai« aenrioes fot th» saiat«»s»«t 

«of* £*©• uüM» %• «Elttîae ejgsfitsalienai arrsafesisMs of ^» 

enterprise operation*,   for example, »aintenajiee steri« mvM &• 

lookod aftar ty tha nomai atoroïtaaflag orfsniaftUoB.   SiaUarlf 

tfee tmcint«rlag <*epertao»tt eeald airo ba asad for plant 

protect! on, production of spara», «ajor owraauls, «*flta Uapwal 

ato« 

Apart ffea tho abow elassi fieaticos of tha mtetavupoa 

mñ remi* »otivitias baasâ 'm ti» type« of mtfism pwAtoA ti 

m« éiî*rt»t srawi of the entarprî« ©«orations, * «<**• ««^ 

al«e %• vi«f«o frya their fftìactioaal a»f»et$, in ti» eontaset tí 

ite» a*aiUnlt for ays^fBatia panning» »«HaèiHn.f sjiA «*<M*i»i? 

3U* totiiritioa «• followsi 

1* f_fo«sü»1va maliitafiaRea 

This stœds foi ragular Impaotion of plmt »* sqaiottwti 
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at stJjrolst'sd Intsrvuîs, to -iataet *ho IíVJ?í* opjr**inf 

confions, atrictar-j   or :"unct i or. al -teto ri o--t* i one, which 

ni.¡»ht la.-id '-o t'-nir ..r^ììdywns, J-.r-?'ni v.* •X'ìZ^Vì• 

'l'iarícíatior.3, -.ilth. a "lav to 'iba tinxiy -BJí¿ rasuras 

to lubric-ta, afljin*., r«?pp5r or talca 3uoh oth^' appariate 

stops which prr/art lo»siae to ths «ant-irrriaj. rrov«ti*e 

n&int.onaioe invulvoíi oba<jrvs»ee of syatonHo ta«in^ati««i 

routine by tht ooarntlvai, a« «ill «s by the aervieiMZ 

departm^nta.   In SOU» of the «ntawwlsoe, prevent Iff 

laalJìtenanoe is ¿«»d i« rather » i*»r*MW *<•»««, oonftaîiig tfce 

»eti'/íttes to 'jMfMCtior, lubrication, ndjuatmamte «id 

t-*etlng - Infbrniac the user íiep'Wtwwita deftet* netleei bf 

th'» «Hieh riouirel rsonir, molae-iBent, owAtuil» 

•oM-flontlon» «te, to be fellowaA «r» by tï**W   Thl» il deWi 

with % A** to oonfyrm to the tit*» ichesïil* of srewmtire 

BaLitsna»«».   In the light of the mmrlmoee In the âwïlmlm 

eountrl.se, ta córtate aquation«-, it is of tan 4ô*irebla te 

involve t'as main* on-aies -lepartruaute with the Aireetloft and 

lnaoaation of such roa«ir, r*pl«*e*n<mt, av«rh«ul and 

rndiCtentions.   Thìa û&m not Man that the «Mr Äepertatlte 

ara Absolved uf t:w b^slo r *.i nona IM lit 'we,, for enaviriag 

thai prav^üv? nslstatianoa of their eeolsaent« ara earrfaé 

mt syttenatleally a»J eatlafwtorily, but to «war» that 

tha T.*!n*.en««iee d«?«rV¡art ha£ a oaaeleto plater« &r 

dlsdnrr^MC its oerviee ©bli^tior. to the Ufcor».   Thli toot« 

hawver tdll ba alaborutad at ¿ranter lotiche i» Chapter If 
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Aifeu*«lBK th« strut«©" of operati'»»« 

I» « rtsmlag ftetory întarruption tu ppodaetlon 19 Wfc« pitto 

»ctAêmU, brooMwn of «qui»«ta, powr ojoply, fot, wotor, 

•te., for nulo* oparttitBol «oiiit««©« ttoff «ro proctiti, 

tào 4«f»«tt rifjit for ros«¥tlo» of proitotton wei». S«*t of «it 

Mint«**«« «Uff «ro rowxir*! to ftatt&m wmA tu« cl** 

ftetoiy ««7 * wfUBf oo «• er Wo ohift iiiftfe QpofttâoBtl 

i« wotly UUiwlliüwé with tartafcaowi rtooii« - o pti«t 

hot bOM ñv*ar «Ubor.t«« te CitpWr îf Wtor t». 

portooott*» w»ptir* Mffl«t* ffj» *tt»f 

;.  ma • —rwwwr otiot t* fi«#, Ht 

ty»t«M of ropolr boolotlly 

VMR 0 

tjttttpfcotp tf 

(•) 

* M*««i*lf *• «M *•»*»*• 

•f ilwt 

f«t*ttt) Of 

«UtortloM ma m* 

mââ it «*ttftti m tuo tp»*. 

If MM 

Proptr tjflMM t#pit*taitPi 

t* it t§j»j§«/Mtjt*4 * pi«it«tâtt 

•rotolo 

it 
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aarMcfc f»taa idd«d taportane» in th« 'Mtorial «ewes 

îoonomlas of* tho ievuloping eountriri.   "Inor rapa!» 

or adjuiit-wnt* could ba carried ont, hf technical 

staff «ni?«!?»* In pr*v»ntivs naKtonv»«» on tho spot, bat 

uhtrs «ils tfoaM upset th« t5rae sdwd-jl« for provwtiv» 

aiaintonsoeo, thest should bs und«rt«k«ß sansrately. 

8r»ft'*.|¡*m r«pnir» on sn •Wfçsney footing, M* 

rsquirod to bo t»dsrt*)e«, wh«n th« eeptiposnts b*** 

i«feMÛÏy ftll«4, c«*»îng Jatwnwvtioa in ti» ftetoty 

work «*• l» th* fictory servies*.   Lile« tainor privant!*» 

rapali* «Web «M axoeutad   by tha ptvtmUi* malifrmmm 

êifwimnt; Binar bra«*« do*m rapaira oould also b» 

attended to •oaration.al «aln? «nanea «toff«   W» Ali 

li «et pracUeabla tita daf«etiif« part U replaaad - 

by t food on« siding th« foraar to   f««t©iy tot rapair» 

If rapáira-íla, or settling It »Itogathar if »et«  «*•* 

tpirtfl for rawlaeaaants »r# not ayillajJU •* •?*•» 

hs^Din»   te «Bjqr factort»» I» tho <§a*aÍAí»*i*f «austrla«» 

to riduca ti» parted of îattrnintton to faetery «strati««»)» 

4»          

Tha« «teliate) fro» parieoleël retlav«» 4M1«JMT4 te brtog 

about tee neeessarr Uvrovamt« la «te eparatieii of the pleat 



•ouipM»*», building, imitation, utility gmeraticn and 

dintributiont «to., M a§ to mtrnw wHLntarrupUd flow of 

voA.   Wham «dating oquipnanta and fnciliUei «re manife«tly 

dafoctir«, or *ii©h pdrtiatantly fail*, af forti art aad« to 

altar tfeae« or add to thes« with a rlow to «ring about tha 
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Tfra Tnatitütlonal   arrffligoMrt». 

Tho Institutional a-r-in^enta for oreventive maintenance and 

re ,nlr services could !» £>r~?nlsed at four different lavala i.a., 

(1) National level (2) Industry le^la (3) Régional levels (4)  gnterpri»« 

lavais. 

l. tìiUfflft1 ï-vi 

?ha fact that the resource ec-trce eooncBioa of the developiBf 

countries, with lovtr labour costa should Rive added iaportaftc« to 

nnintmmc* ma r<*5air sarvicea had baan stressed «»rilar,   mit in 

aetaal practlee, this is seldom the c*s«.  Not only annate ftuilltte« 

for operating ttioöe tarvioti to the develepiBC eoontriss aro not 

avallatala, tho extant of ham whioa such a «tato of tfftir i« <**»! 

to toe intara ita of thase countries it saldan reali««* W *»<••   » 

othar word«, thoro is a eonapieuous lna-i«r«ey of ootttoiou«A«tt on th« 

urgency is wall a« the importance of tha oroblo* in th« devalopinf 

countries.   The primary objetivo of maktof institutional «rra«ffO»«iita 

at th« national lavai therrfOre is to gansrate a satisfactory 1^1 

of repair and maintenance consciousness, through th« length and 

breadth of the country, aaan,?et the corporato bodies, the maMfonont 

and th« engineering œrsonntl at different ontarpria*«, nubile utilities 

in fact at all aotnbllshmant» vfcartvar »liable taehnieal oporotiORt 

are undertaken. 

The task of fjeaaraUnc ouch a vidwpraad eenseiousnaas boconea 

most effectif, wh«n th* cost implication« of nalntainins sue» »ervice« 

in tan» of anticipated *ains through cost reduction and better output, 
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both in qawtity «s v«U as to quality *• exolatood to «l.tf 

to th. business nrr^-«, «One.« .nd the fto«olú adtóiii»tr»tor. 

through orooer «¿¿leity untaríais.   To mafc, this spositi.** el*«wr, 

It is destabla i/> «r-Ul. th* situation in t*s». of tto ?rodtt«ti*itr 

of th« a»U«l deployed .»,r org^Uing wd «fMrattef Mint«*««. «* 

reaair ..^io«*-   1* cid«- ,- ^ w-^y .ffonti*», fliücitar MtMiÉlt 

« tê<*no-n!ina^-t»l th*»a íiw» to b* #xpr»3»*i in tl» flUfdMt 

piMtU« l«**«. «nwport* * *!•*»•*• «*•* of UlwtwtUM. 

krmr% fw» ps*»wtt<* of paWi.it? atrial, ite wtfeMl 

|»tl*Uffi m*á also «tort*. d.t.t .«¡Utaiicn «*à tnmt* ***** 

*«* Mf^älaf» could MgvlH »Hort »«Un*** «qO^taf *» ***ti* 

«td th. «rthodelaflo« «f owtatinft «Mb i.rvio*. mg tl» ton «•«** 

to teflft with, itMUrtteS 4lMMiii«M «d th»ir ««Of» taw&**«*to 

in th« proots«.   Ciioe th« toxica c*t «<*« foothold «W **• *? 

«»•g***, «riaitti feH<* <*» »e*** ** •**** *• •l""- * ** 

r«X«r*t Ums ««**« th. rfdûU M>«m. «ipMwi««* «« 

eotíM b. toUUUd »it the natioft¿L Iwd.   *rt •** •»**• 

th* .pr**t of th. id»-, «« «hit U «m «e **»*«*. th. pr*U«*l 

Wthodtf«iiM te organi^ ud op«*^ a*tot**m* ** *•?** 

,»rvi<*. «t diff«*»t «^^*. -wd «** co-«p»*l» •* 

„1th MM« rwclállwd telatoti** «4 ld«i erg***«*«* * «4 

smdi iMUtrtico. **X «rgfldutl«» through*** *• ***** if ' 

' .         *. w- M*rw «fAKttiT« <r*fclel«i Aw »itaf 

th. I«* Of pWdlirtiviV «f ***  Ä^lapte« Ml»** 
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ípurt from r^i-tir.* the satisfactory levai of oonsciouanaaa 

and other «rvloafl iwntîoMd rbow, - the notional institution could 

«iso provide i:ifom«Uo«. on latest development» in such fields, by 

MifiUtoins oontac'-a wi*h slmUar orRanHrtion»  to th» dev*lop*d «id 

«•valiping cowntria».    It oould oraaota otudjMaUsion» and «ßhtfigt 

of avariane* with di fforant countries »asking to stranethan tbair 

»nmt^juico.-.nä ru-».lr   9-,rVM3.   It could próvida publicity 

litar«*»», aadJo-viwJL «ids, to diffamant institution« «d MfafllM- 

ti». liitarattsft to propafating tn* ftO>J»atv - •»* «*«• «i«**»tiBeti 

payait, it eould proswU aympoaia    «id diseustion» for oxchang» of 

toxical g»d MtbddotojtUiJL ìmaiAadga snd a***rianee vi«ün ti» 

country. 

•«*l*it«*teg tho baiic rola of tht national i»»tit*ti<»» 

Hi prevotin« naintanrnoa and re-air serpeo», it «ill bo raaéily 

raaoßnitad that iuch sirvió« haw con.idar.bla «fJMttt of varlatioi* 

3n their cr- .i.^tie.ial structutas and operational procedura» «BT 

différant Unas or products.   For ««pi«, tha »ort of «aiuta**»* 

ma r^,ir .*lch ara rotpHrad Si» • **•* all! will ba aub.taftti.Mjr 

differ«t rrt» tii» tintan«» sad raptir roquirad in factofiaa 

angatfod i» asr.-i>c^rir.p -r-Miator radios, shoaa, or optical 

instructs« 
Sinea ïh« iirodttction pmm« in diffarant faotoria» la t 

country Ira for *«> n««•'-» for aaeh on« of tfcaaa to ha*» it» 
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corporate body for supporting maintenance, and repair activities, - 

It will be convenient to classify all s-ush production nrocoaeea 

eotjantly undar appropriati, generic haals, for the nurpoao of such 

induatry-vise institutional support.   Clnaâlfic <tiona of this nature 

for different covmtriet, vili naturally assuma different forms, so 

as to eater for thair own peculiarities vit., the type of industries, 

and state of industrial development, resources, climatic condition* 

ate.   -War example in a «edius»-si«ed country, it nay be neoeeear* to have 

lmduetry-wise institutional arrangent on a fairly broad foundation - 

i.a., Chemical Induttriaa orovlding coviraga to rsfinaries and 

«trcehenieeis, çharmaeeiitioals, fertilisers, rumbar and piasti« - *H 

functioning tinder the aw® roof.   In a bigger country proviti** 

for «Mb toitittttion«! support eoald be diversified end tpselalisea 

fe# piwiiMag ©overage fco different .roue. 

In vis* of the epaeiai inportenoo of the wait mA WÊMmmm 

sowie«* in the dtvelopin* eountriee» «« **** «** of hsfiB* m 

•»elusive Insfcitntio* retirieting it« covarti to »int««» «â 

repair einlies only.   »* in presti«, «hit i. wither da.ir.blo 

nor nmotieablo.   Suoeeasful operation of «alntsname. and repair 

•OTfiO«, ***•• **«•*• -•*•*• •* ^•U00iMP °f "" Mt4ir1*4* 
with these of other departments of the enterprise, ptrUcul%rly 

nroduetion «i entrine deoartments.   The teologie* eût* i» 

«oatof*.*^^^ 

Sloping f*»ttit*.   The problems of opemUnf a«ch services can 

•aldo» bf «.«oo.-ft.lly tolled when drat with in isolation from other 
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acttvKi -. of t- «pln^rln:;  and nnxtaetio« .i* ,nr«•t?.    I- the 

cîrcor»*sn~ÎSf  «*•>.* r f^ ^ ..:„;r ,r.  Ln,»..t. :v: • .v. 

T^-^i o-   inix. nias, - b-  f-r th-j :^9t. «rffect«.   ; .-.v ..;.,,   „•-»;   m 

to s«t a,; maintOTMiet *.i ~^ir ceH, in  a- oro«"-, s Ions'  ,wr;inwrte«î 

o**:,'SUu.-*,   !nti-   M^so-Ch'iiri^l.    -,-rifinì, C»^-.,   ¿„-troll«, 

30'ï«1 i llj J MÍ   -ic-.'.l  WiJ 

•'•ir -xL-tînr orcein-tí ina.-   -evi V;ífaniexl 

**t w to r.W/\4m fln^i-.Ii-1-jd  «v^rtri to r-ír* «r-cieo ini rcr^r 

^ *l«tir,?t fitw th® ñw.^i oov^riww ,->wrt4«} fy the natl-m«! 

Initttetien, th* *••?•• o;' ir/lfn   rwM«d b/ 3a3h 1ntt.U-*tlau ti« 

J*l«fi er.-* «labórate mi swift* ^ ^«^et«r.   This« *,w«V>c-:;i<»äX 

Instituting **d* wr.-,-ir.tmtl7 9vf*iís« sh^rt Mi* •. •*«n!r.- O~I*IM 

for tí* ^Mlo nanr^rs, .^en-iiow tvl ^chniclws » r.->.*.»»« 

Ir. puSIUhinr manual ma ^tacc fer «u5h t^raoroin .«,. n^^œw «id 

:^»ír vor': In -ho«, MpvrMv« li~„,   »ni « n resabia eri«. 

Äptu-t  -I*- timíntr.- -M'/<M,3| . .^ VJor.f-litad  tritt í^íctn 

«o'di »Jsc IW^THí r*;:.u.s'í.0;V e,-" m*m iatt'l^ kttawl^« w*í 1-í•*1<» 

•'Sírrí^i*.    .\ft;» itrtlov'j.; -  seti .f-e*cry 4«?*M •,;• a-rr-tíio ia 

air-uror.'   fitteti« lin«-, - sxieh fnatit-Híi-n» eüuld a'^ü -Jftiartal» 
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corurolt^cy .Lignito. - ^îch w!11 not only ^^ Q ^^ 

ground 1« th. „tual fldd of 3Uch infoiti*» m knovl3d^, but 

«HI also -.wM« ,oluobla feed o^k and rat.wíi norial for th. 

n*«*.Z orptnia tion nBd to othsr» fctorsatod in th« a*». 

Both th« nati««], M *^11 aa ia*âttrr-v4»t institutional 

tasport for ooa-*t!n* rao*ir and n*ln*..nanoa aarvieoa ar/« PWIïOUIHS«! 

option.! bla*,   lut autori at tha ration«! laiml h^ a swriea 

•I« «d la priMiilr fetwJo* to próvida soeh Mtat«««, art npdr 

•orrina uhlah *r» nomtìly bayond th, «paMlUl« of Individ»»! 

•tei^rioa» on pajaast of ofwcrtbol AM.   TJM. auch rabona 

m-tnt*,ro. «m4 ropa* »aaaUah***« ara rai on a aowarolal fewii, 

'«it h.j to b. proootoá na a oalealntad mnwrt, „Uh a »»«m „^j^ 

to vi«.   ?hia aaoaet la witoulirly tao»*«* Par «ali «4 nudi» 

•eal« tefeatrloo, téleh do not alvaya por«« ti» reniait« taohMo«! 

e«so»st»o» io. «opa with ali »air ««ifttenafta* aal rasoir a«»««». 

4t is«itl«na4 »*ril«rf In tht aovólo»** «ottotHo», ttt»gU«ro of «latta 

«M 3fUpnasta io n ,t oft« nalntal» tlwlr aftomalo aorvieo» me 

i#orì^opa for aojor wAiul ,*d romir, noi- la lt al*ay3 *-»otlo*Ut 

to sand tho «oalpuBta ahro*4 for tata aomelng, ewrfiaul tnl fopgftr, 

•Ili« mans» that in tha dov*lor>ln* ««tattiloi, major o*ailxu& wd roost», 

ksrerad «ho tastatoti eisaMlltl*! of too antaraHa«, mm% "m at*anead to 

within tao oowtrr, «id at not toe diatant a ülaoa». If a«rl«ia Intarmale 

to orodttetloB ia to -n «void«*.   This la *roe«««lr th« Juctiflc^tloa 

•f mwidln* hifaly dawdeoad profw alona! «arriba to wtdortoka 



3«ln..an.«ico %iW repair c-cv-c^ •'->- t>,*   i in*», nut «it'--prisas in 

•iiffo"*9-.t  reçi-di:: of t..c ?.>uu; ry.    .vin.- t,0 a ^il- cos'or. taniiancy 

i\r tht« ír^¿-»rr".-M  In i';:•,;•«;. *, lín-.,  --. -•3*. Io..-üi-jd ir   Uifarent 

irvr.a  Ir» *.hü com*try, !•  !a   !••;:»Ir'iMf-  -^ri osn- >r : nt to c¡>rrata aueh 

regional anr*?cin«; In.; tit-to to a»jcí*dij«i ir. a»int*r."jDe<.' «nei repair 

wrk Œ 00« or VíO n-v'or lbi«s of oro.lu«tian I««,, tactile»,  fotsidry 

«to,   Ind«adf vfwn t>.ii ?
J M^ ente, L iK¿1jr-¿ of plants and aouloaaata 

who sell th*e« un-V-r n ,ftr.'if>*"^ -»av  "fruì It conv^nlin^ ta Appoint 

that! nt their m%fíods*l ï".»«li*ra.   Kvy othar rvmuf^ctarara nay ba 

quivi harpy to au->ply ths ü-icjaa^ry tactoüe**1 Information on r.aint«&- 

anes amd rap»tr te ratais the ?*oeâ name ôf thair producta In tha 

sarte at«. 

%itarj«laa lavai Baiiitanaiie« and rapair aanr! goa in thai 

davalaptstg eountriea muiit not on!, y racaiv« tha nornnl aart. atti at tamiles 

«u§ la lu vogua Sn tha davalopc-1 eountrle3t - but a lot no», * in 

vi*sv of the added eost rwrcu.i.iiona na elaborated »%rller.   In 

prsotîee howtwjr, mslnton»noa and r<*pa'r aar/îc-3 io tha developing 

oeWxlee ar* oftao deaï* with In a f»'fu»ctory ssanor, - with a 

evorvheliainr praoonderwie»* of ureak-lovn r#»p%ir   ear rted oat by tha 

nroductlon and tha ao^ln^arfng dapartaanta, without my ayat«iatl« 

pluming, îapl*t»Uti*jn, or ui> ï?«ar; of -acorda»   I rr »ar*etWe of 

whether St la tha i^ti«? of the lifting arrllancaa, servicing of 

tha e«r?eyors, checking of lï£ rraxgna, or anlntananot of the blast 

furnacoe and kiln a, it la nee as a ry to drlv« hone at «11 levala of 
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th« «nfcerpriao is to tl.a ox'-jnt of loaseis it would surfer oacaua« 

of then- how tl.Q s ••:>+.;/, honlth <wvi snooth functioning rvt the 

onteroriae vould V> «ffacted i '' thane ero not cnrriad out. properly, 

Irart fras educatin    mi training the managers, supervisors, and 

wor::3« «i these sanricas through l*::ture, demonstration, film ahowa, 

the co-cp#rstlor. of the worker« orfani«! AtAons should also be 3ought 

in this regard«    These asp-.ißto however hnvi be>?n elaborated further 

In Chapter 17, and for ths    rasent, it will b» sufficient to stress 

that maintenance and raonir nervlces at tUa enterprise« need 3peeial 

at twit ion and oar© in pla/ming, organisation and iÄplejaentatieß 

OWfsrlng all tnijinaerinj? Including store prnsti-vation nctivitiea at 

an enterprise. 
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CHAPT2R    1}1 

Manöver Introducing a new terhno-ir-^afuriaL tJiS.-ie, naturally 

th* basic atmtatry tn ,-*> «dentad toward« thia should o* to ccnrinoa 

«lose in cotaasndlne positions who tr-» primarily M«TOB»ibi» to 

iapl amant tha idaas.   Such p. *)roc0j» of i«nl8»mt<*tien of nav id««* 

ii Bad« a lot easiar, if •h^r»» is « 6Mic approditi« and nocaptanos 

of tbo thamas oaong thosa directly involved balov tha tiiji iiansfisasnt l.s« 

tfa» «iddio »anafora, tha supervisor» and tha vorkam»   and «f 

eettrca tea all isportsnt trad» union laadars. 

Maintananc» and rapalr sarvieat, ara hova/ar not DM tea***» 

îhasa hava bean known and praetlaoi la almost all tasan soolatla* te 

sona foni or the other srd fro» tha raaotost dar« of antitrulty. What 

it noy te thai« hovavar la a proper sciant if ie apprenait, • tete te 

planning and organlaitlen, as vail as in taras of r-miély adranetef 

taohnologisa.   This papar hovoror is not eoneamad with tha 

logical aspaet of mnintanwea md rapair aarrieas, bat with te« 

popularisation and extafcaiorj of such sur via«« ->t angineeri&g and 

asnufaoturlac astaoliihaen+î! on a mt>por »ciantifie basis« 

In mast of tha davaioping countries   howavar, anougR p*rt 

salariais ara already avallarla on «aintananot and rap«ir services. 

fat te«sa ara not c«teh?n?> yp.   The iaplaaantition of tea relevant 

idaas ara inadeguate, oarticularly in tao context of their òasi« 

and operational iaport«me« to    tea developteg oountrlas. 

teHst suo* • sluggish and tardy operation of tha aalntimanoe 
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rapalr aarriaoa, - «cas tort of shoe* treatawmt vhioh will aaka 

up" - la oftan eaaacaary.   Social pareholeriit tall va 

Uli IMA a afeoek traataiant for avakaninp a aaaa oonaaiouenoaa, oan 

INI boat dona la tanaa of thraa baale eaotioaa l.a.f oloaaora, grtaf 

m lndigMtiaaj.   Of thaaa thrta,tha on« laet naaaâ i.a., indl«natlae 

vary auooaaafulljr to avala» oonaeloncaaaa m th» 

of aaiatonanoa and rapalr aarrtaaa» vban aeoaptanaa af H» 

iáaaa «i taair iaajiajaaatatioo ara aSaggiaJt aad tardy. 

Urtai aoaüd ba aaat H    ^* *^aa   aji   va^a^ajaa' ^^^a^   ap»   ^a^p ^iaaajap^Pap^ffä*^aiBFajBaaj'    ^^^F 

fHai HM tap paliti aal lavala* » ••#•§ 

^_ «•^i4«\j» a^«H^4ma aja^t thai aaaaatav la laaMaa 

npaMf pwaat OF oaUan aaaiy pajary aaaanaa) aw 

k  gjuMugJM^a^KÉk   ^aaafe   -^MÉ^aaAI^a^ÊJi^t  dgugjuug^gj^p,   MBajMajE^aaajajajt   alHr 1 

data far tali aaajld aa braadlr SPttUftJl 

acratlagr af paat laaada m iatorraptioaa ani 

«ai *^* Mit flmwa aanortaislaa ta thaaa fraai a •map    aasajBjp   ajaaja   4><a>a£WP ^var   ajaa^pa^pe» lanafOMPHBHMaBji    ^^F    ^W^»>^W   m^r^^^   w 

ffclf 

•BIÉMM IOA A MMtar MMMS li •aajpa^aaji^Bf   apw^aaaji   oja>   ja^pHamat    w^^^atwp^a* ^^   ^^ 

a^bBkkÉBaïa   âtaK   aV^H|.Ca^ul   dk^a,  aajj.^ aaaja    aajajul 
WPJHPPMW   «a*JF   aaaar^^PÄw^aaM    ^Hr   j**"»-ajBjw   ^aanav 

saEidBatlcai vJaaa asaltad la ranni' a 

lu «Mi«   m «U ma» arartda fbad far lt - 

«aU aalav tha pelât af aatiatr*  Mil ap tàa 

ufe   fB ^jp^p^aali fJp^PJPJMt   ^Pp> 

tha paUtlaal T.Ï.F. • patti« ha» frff 



Indignant atataaent about the los»«« vhieh the country la »uff»ring, 

through negloat and cvelasenass in the field of maintenance and 

reoair, h« ruât also nava, - at lout a broad outlino of the 

solution« «Moh vili aitlgate tho problem, followed by an exhortation, 

to Ht up i national organisation of managers, angine em ar.d 

•ciaoti at* who shall provide th« ©otaitry with tho nseeaaery laadarahlp 

and guidance i» tha field of naintananco and ropiir sorvieM.   Hi 

•oat eloerly mention about the gavernaenta «mxlety to ororsote such 

service« on a o©witry-*fid« buia« «ad announe« a grant for sotting 

tip a national institution or at least for adding a now depart»»* 

to m «tí «tin* national institution in tb« field of engtn»ôrinf or 

»««gnuant, for providing eovarag« to repair ana aalntcnanoe servleea« 

Re nay aleo Ilk» to nake two additional announemante» tilt fistt one 

on iMWrtit a national conference or a Mainar of top technocrats for 

if pal at ag iaaaatrr—isa, regional and eateroriee lavai 

aai maatr eervieee, and eeeoni on« declaring a fa» national 

aaaaally far oontribut ions towards the arte and the eoianeu af 

aai ranal r by the engineer« and the sdentiate, by tka 

by the 

ta taiwwiing tJ* national ©oofarena», it auat be anaoraí «bal 

tba partidoanta réarment different Industrie, différant gaogrsphiaal 

arena tftara aisabl« enginoaring and manuf-cturing worlc« afa earriid 

out or are to be esrried out, different nrofeesionel in torea t«, i.e., 

aanagar», selentisU, engineer» and their profeesional institution«, 

trade uai»s, aaasfsetarer or laaorurs of capital goods ani spare 
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parta etc.    3u3h a national confèrent» must come up with specific 

plans and recommendations for setting ur» industry-vise, regional and 

enterprise ISTO-I organisations, and aleo «et up sub-committees to 

follow these up systsaatienlly, raportinr »suit» to the national 

organisation at period io interval*.    It will be a valuable oontrlbutioii 

to the cause of maintenance and ropnir services, if this conference 

agree   to publish e quarterly if not a monthly Journal on repair 

and maintenance services unler the auspices of the national 

©rpaisntlon which would dissssainat« relevant Infornition, at has» 

snd abroad, publish important contributions by the tsctooorats on 

the subject, and report progress on tha various aspects of the 

«ovo«ont, st «is national, îndaatrjR-viss, regional and sntsrprtss 

lavais* 

Tba fact that govtrasiaatal patronage to the maintenance and 

repair service* is provided or that • limited xaouat of public fuisls 

SM deployed f©r this purpose should not be construed to man that 

rosnonsibillty in introducing and operating such services rests tilth 

the Government«.   In fact nothing is further away from truth than 

this«   By and larga, »ost of the devslooiag countries ars emerging 

t*m feudal traditions, with shaky Industrial bases, traditions   snd 

resouroso.   Few of the« havs such oorporate organisations of 

teahnoersts, which eould stand on th^ir own feet without eoramnentsl 

patrroaps.   Gov granen tal patronage towards maintananoe and repair 

servloea art there fors not only necessary, but alto desirsMs to 

snsurs saeoth faBetionlnf and broad acceptance of them* st different 

level« of the nation's aconoar/.   But tha t-jchno-manÄ^erial 
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organlactions and their activities la a country Bust necessarily 

b-3 such which are olannod and opereta throufh the corporate effort« 

of technocrats, ?nt?ri>risos, end frai i tut lens, if these ara to 

make the desired impacts.   In other words, POarmant al natrooage 

could be coapurad to a décorative and orotactlve girraont for the 

oorporate bodla« of technical and »rofeaatonaJ  neoa) a, engaged 1B 

iattoducine aad OT^rstln* nalnter.apce and rec-.lr «ervic« te the 

country and on en extensivo front. 



gftfTSfi  I? 

flovSft mitrar qf Psarattan 

After the modcir. miin' snore--:  wá poor»ír swrHetS h«d boat 

iatrochicod to «i« «nt«rr>ri»'«3 mi eng «user3r»' aa^hliatmanti through 

tilt activities »siiti oned tl.e-'  h-w te b& orgtn'j*! for thyileal 

op*rtitioa - it lasit In « for/ nodol plants on • »«3 ;8t'/o btsit to 

iUrt vitti.   I» *pplyinrr +;.i -jr^ncinl^ o1* j»?'foHflty la ttî*> proso*» 

Of organic ixifî and oporstti»» :-»i sin ieest tbo haul« objnetJ"» vould to 

$0 fsaofet* the r»nui*lt« îsult i »llar offsets•    -hil« *»l»etiuç »attsM» 

fin» far fionsrntlon of awlMnllwr o foots î» this field, fellowlRf, 

f toter» thould be fceot le the for«''root. 

I«   Toe firn »uat h«»"« oroffrwesifo «srisjers «id should 

•Joy publie efteoa for th'4r t^chro-ojori affile |J 

2.   ?ti« fita ha* • hlgìt teflovver, «id titer» should M 

food »cop« of itwr.nit.rfftiojr tho effect i Y-»neii of 

•einten tn-vj «Mí remlr sottes» lu gotta i«? total 

«ttisji oould fsfresa ma inspiro others. 

8.   TKo fir* should nini »ajar liât of protection M 

tho oourntry, so that Its era*B&e «ad ossotloso* 

s*»M bo ron-tUy folio** Ir othor finos «sgotti 1* 

»tallir lliH» ef pigiasti®»» 
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Systssntie otxsr'tlcr. of n-Jntanonca and repair services ta 

% few firms hiving tl.e abcv? characteristics, rjsiU3 in emulation 

of their estolas and *pr-ì'<d of such services to othar firma quite 

rnpiily.   Cr ths tor- or this, - i coanetiti• spirt is rJL;o aat into 

«oHon spocwrjt the emterorises so i» to excel ono-inC-' ;r in this 

dfroction.    If K.o r.«maperj of sua'» firme are also si-snbers of one 

or »ore of the institutions rventKmed In Shiotor IT, - than soon 

anotvfi th.- titu-ition wr-.- uo and a favourable citante is oreit^d 

for further .ip>*-»<»d «*ii ire; rer/amant of the minten-ncs and repair 

services. 

There i3 «©other inno rt ant teoiet a' the principle of 

•eloetivity which naitaus spool el isrortanca, D*rtiailarly at the 

Initial 3taf»3, wti«n additional reeouraea for opantlng sainten-jne» 

sud repair sardsts, ineliwive of trained raimnowar tra rather 

aoagre,   Thi» re fern to silsctinç «ort lsvortant trsos of plant 

©parati« for intensifying tha quality ani the nasutity of 

«alntenaoct and repair asr/le^s, citing I**»» inoorVno« to other 

•reae.   The underlying oriaeiola for operato* ealeetivity ia thi* 

fi aid ii high*r th« coat toolie«ti<*i of or^M««s» - .create» 1« 

the attention rsmaired.   In eonsiiir*ng this aspaot It rd#it *• 

worthwhile to arò the following «nition»t 

1.   In «aia • eriUoel i%mf   If fnilmw itili «***• a 
ae>Jor «tat denn, er costly é***<p, or tan to m 
—pi «joe, seed for proper —intonane« it alnont 
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2.     I» standby ecfuipmerí avail able ia cas« of failura? 
OM oaa of tan rant air ooaproeeora or package bollara 
oa abort no tie«.    If the load or duty oaa be eaaily 
ahiftad to other ecruipacnt, naad for prosar aaiataaaaoa 
ia contingent on othar factor?, such aa coat of "break- 
down" Maintenance. 

S«    Seas eoat of proper aaintaaaaoa axoeed expenee of dovntiaa 
aad coat of repair or replacement?   If it ooata no laat 
to taar down a machine to rapair a repetitiva «aar point 
than the over--a 1 ooat of the rapair iteelf, tha value 
of proper maintenance i a quaationable. 

4.    Beaa the nomai life of the equipment without aainttaanoe 
eicaad aanufacturia* aaeda?   If obeoleooence ia expeetad 

than decay, maintenance aay bo a vasta of 

In tha context of tha information alici ted fren the anota 

sofutlay» « th« maint «nsieii und repair woric eorertaf tha antlra 

plant could bo divided into four oatciprioa, currying out vhat 

«a7 bt popularly called a Tm 4raiyala 

(V « Vital» % s esentisi, Î » Iapor%a«t, N • fornai) 

(a) tifati  ârmft* 

Arana whop» any bratteiovn would result in vary ooetly rapan 

or rsplfioflaant and almost n costile te ©lotero of too plant operation, 

far which no st^dby facili ti »3 ira -ìTaUabla, reanltlag oaaaailon 

«f produetlon work for a eon.' Mr-r^bl« period nf tiao#   tao axaaala 

of thla ia a aupóla in a foundry or a turbino ia § theraal alali! 

for which local raptdr faoilitiea «tgltt not ba itvailabla« 

(b) ÜUertinl nflffli 

Araas «ftìar« «ny orwitalown would rasai« la capanti*» rapai« 

and raplaoaaanta and ©astati« of vork in a »aja* at** #* tbo alai 

oparaUoaa, for which no »tandby facillUoa ara arailabla, raaultlaf 



In sarioua inUrrupiion In production for a s«b«t*itial parle*. 

SMcple of this covai bo found in th* fallar« of tho ?Min povar 

unit In a oonvayor aystoia or failure of a najor hoatt tr<iitm<»t 

furnace usad for softaeing TaryM sttarials bafor» */%ehiBing I» 

to* diract lia« of proJaetion. 

(c) TfT^f^""t- **— 

This r*f«r» to «ajor *rwm of «t«ifpri»# ©parution, for 

%ihiah tboö^ standby or local ra-wir filiti a« sd^it b« available, 

umûà B*wrti«:U3'3 în'fol»/« •mba'.-iirtial anead i tur« In reptil* or 

froltewwnt «id abrióos interruption in nrodosiioB vork» 

(à) Sfffltffl- Apatia 

Venal *r»as of «*ln tonane« opantioo «r« thoa« timm ft 

breakdown will entail noainal sxmmdltura la romir or rapiti i»nt 

©y alitor iatamipticn or d ilays In plant optrartio«. 

•ft« TUN «nalyti« awntion^d iwi ooornt«» «round tfca dir««t 

•ott implications of rwpvl-* or rcol»s«m»tst «a w«ll ta indirà«! 

«Ott toilettions «nan »tin? from intanvotion« in slant operatic». 

In dawlopin^ nodo! for ©iBScslfyt^: the a<tint~n<m«« and rwair 

s«rv*ets in tsms of <ür#ct «aid indirect cost  tassile Hiona fat« 

foar a*talaris» aü am» il «id iw, a broad analytical eatiaat« 

la ail tfcat is «»-»dad to atartwith,   lach aa analytloal «Stiaat« 

would no doubt vary émnmàìn?, m the naturo of th« ontarprla«, a*i 

«I« ftcilitiat, t»a-tieul«rly stores and repair f«oiliti«9 that 

b« mobilised both within arai «attife the «atarorla«. 
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Aptrt fren «pplyin? th« priaeiol« of saltctlrlty |R th« 

«bora eontaxts, th« «trntaer ef opaftion o*1 th« «tintanmo» «ad 

waalr Mrvice« withîa «n «ntenjrf»« 1« »Is© vitally cenc4rned with 

organisation«! ftrr«»np«w«ati md th« costs for eo*r*t,tnç th« saaa, - 

fj /lag at» rsgard to «ffieiracy tad profrsssi*» l»nrov*n*it la sush 

«•rfleas ow a o«riod «f ttat.   I» oporatii**; «nin*,«n»e<i «ad rmptdr 

••rriOM, sltlmt«*? It is th« «taneM? eonsldsrsticm thtt Is th« 

»art« Assidine factor, «id t purtly «a?ta««riaf approach «lgfct lsai 

mm t#trty.   It ««y t» ooaaiblo ta «lÌBi&at«) arsasi«*» «van «f 

ordinary it««! fron «tiflasorlBg polat of vt«tt# but it stay not afta» 

«• vorthshil« to do so fro» th« «ogtNsjie polo» of vis* it it Is 

fitti« % «pini paw*» t« ssts th« pam!«*,   it 1« Hotram» r«l«ra*t 

to rsltsrats h«rs th*t th« as%ho>! of e«t«ferisstlai of «rintana»«« 

sad rspalr wot* Is toma of MaMU COM3 i«r*tion« «ait oa itatalipiag 

saastffs ovn - and cannot to« oopltd «van mm aiallar fsatefiac «f 

tea Nafta» «nartri««, vh*r« labour co«ts «r« high aM iipliaa— » 

aoata oftai aliaas«?* 

•AMPS«« rapajur vor« lrrssfsjatiss o. taBstasr it *• pjwfajitlsa 

ali i ¡Ef s SSëB a^«jMh^^ftaÉMMB^BSh   «sa^tffe)A4ss «ssvisvÉfc a%-AS«^hEa\^k.^kawSj « «AT   Vass^   «aassjas's «SSK «BSS^E «^ffsasat 
aT^Pt,'aBa««>   spar   «PaY^a'SjBBBBj^sssBjS'    «T^BTpp^i<s>a»   «•wssPw  «•^^W^^^PapBpSf «M^     «a^a*   aHa^ï* ^fc^aap  awarw:   ssis»aj«sj 

asftaat'isl« wfioritla« vitasafar isaUo—mrt la not «¿Hod far as 

•ooawiB groante, it aw set b» w»ctie«>»l« to e«t«r fer ta* 

rassiraasats of privantiva SBtirtsBtinos «avarias th« avals aatablistsäsjat 

all «t osas*   UNI TSB analysis slsborstsd «bo*«, optrstas Hat 

»risalsl* «f «slsotirity «s usa—it asualêaraUaa, «st as* a» 

otqrslsal or f»«tio»«l division« of ths sntsrurlss.  ffa) 



vhidi autorantic*Cly «rissa «t this point is how and on what 

organi sntional arrv?os»nt3 on? is to ^t on with th« job to start 

vita«    Along vita this, or.a *lao has to consider as to how inch of 

th« rudn ten vice work oouli t» carried oat by th« shop managers, or 

¿.¿•rvlso» of different work centres. 

Korftally th» maincsnflnc* work at an Industrial antarorii« - 

would tagr and lsrg« covsw the following aronsi- 

1« Process «quiTOsnt — furnaces, host exebsag«»» 
«Aplar, numn«, eoBorossors, motors, stalla. 
instruments • 

£. 3<*fety iqp.iipn«it — irac*» «vi pres'ttf«»r«ll«f 
»aIras, fliahb-xsk or fija»*» «rraator«. breathing 
sua «Jiergflncy-rilief equ iraient. 

S» TTtilitr «fulrswt — «ala bollers» al «atrio 
gener-iors, suaply, stör«»*«, and diitribution 
syst»»! for wat«.-, stata, and eeBtpreflsaá-ilr 
pipelines. 

4« Tanks snd auxiliary r¡q:i rasant — stonai -tentai*. 
pipelines, dike«, drains, gigea, «ad »»eeuring 
Instrumenta. 

S« niait b-fUdlB^s -• includes shipping ma storag« 
«reas, also transportation aqai.)»ent auoh at 
tank ear«» and transfer D«K»S. 

i« Pira-preteetion .jquixjment —witar aunply and nipt* 
linea, pysD3, p«m«s*t flre-ixtln-filanlag 
installations of fosa, fog» .«;«•, noray, or dfy 
powder, first-aid axtln¡ dsh«rt, fir« trae1«. 
alara systems« 

lut daring th* «ari? sta;?»a,vh«n meinten **«• staff ar« still 

ttoiSf »oMllaed «ad trained far th« Job - it will be dealrabie to 

entreat "vital* sad •'¿saaatial" items fro« th« abevo lists to the 

eentralised »«intanane« oitrwtiaation, delegating tèa reeoOBSlbllltgr 

for th« aaiataanne« of •Inportwt» and ""OXSMI" it «as to tat Aap« 
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IB apportioning such responsibilities, however, the technical and 

economie prudve* of th-3 maintannnce departiaanto as well m tha 

«hops «01 :d •* 3ur>r-.irae, 90 as to ansura cogency and ansa in 

operations r*th3r than adhering to any rigid formula.    As mora and 

more experiences nre gained, the nathem of division of responsibi- 

lities, could ba rationalised further. 

Tha VSXN analysis indicated earlier classifies maintenance 

WW* in tama of econoaic rebroussions«   This would lead to tao 

question of reducing losses by adjustinç the friqueney and depth 

of inspsotion for staintantnoe, -   whioh is a technisal question 

requiring systematic engineering analysis on tha followinf xlnest- 

1. Aft, condition, ajad value. Oliar ttud poorer 
equipnent needs »era frequent services.    3ut 
if ready for tha junkpila, or soon to ha 
obsoleta, nay ba ehsaper to inspaot on a 
skeleton baais or not at all. 

2. Severity of service. Hora severa applications 
of identical equipment require shorter oyóles« In a 
process plant you algta need to inspect a ori ti o al 
pap every day - the sana tyne of wmp in a 
»etal-vorkiag plant only onoa a sonta« 

S« Safety raqui estate«   Allow a nido margin for aafety« 
For example, one plant inspects the solenoids 
operating the dutches on pros sea ovary 2 vasi». 

4« HOB» of operation. Kany manufacturers sugge*t 
freouenoy cycles based on an 8-hr day« others on 
usage fsuoh as mileage), Buildings and seasonal 
services operate on a calendar baais« SonotusM 
tuo bases «re used, whichever ooaea first« For 
exeaole, suss? cleaning nay be needed when changing 
operations, or it ler.at every SO daya« 

!• Susceptibility to wear« '/hat is exposure to dirty 
friction, fatigue, stress, oorroaionT WTiat la lifo 
expectancy? 

I« Susceptibility to d«aare« 1« It subject to vibration, 
overload 1nf, abuse* 
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7, 3usc3ft.lM!'ty to loste* adJmfnanU How will 
maladjustnent or mi a %L i fumant affoct it? irhora 
manufrw*uH~." tolarwcea art tirht, shortar 
inflpacUcn cyela is ne.ded. 

5\ich m ir.rriTiMr'.-.ç *n->?.;•;;! s hcvavar throws ut. th: bssio 

ir,.i  .is !n th© orocoss of d ¡cisión making.   T-. th-» da>vjlor>ia<r eotsitriat, 

wcaariaiica h^s nrorad thit many cf -„ha livm whioh »an ¿facturar wold 

«upcast rani'-celant nftor n aartain defect hid »opearsd, ara siîjiantly 

imitable for Mpitr,    A critical tachnl«»tl «ctmin»-t1 an of the possIM» 

litios of satinfretory repair, (rrva *oo* a nsnu *«ietur*r who il 

of tan too anxious to aell extra spare parts wieht rvemnand far ta« 

early raplaewsoiits) eouid ba a aettroe of tonslderahl« eeaidisy te « 

enterprise» 

Mi far M rspair »errleee tro co» cenuri, at¡arfc fro« brasatasi 

rtpairo, for tt»a purpose of sdalnlstratiejt and «rg«iiaatiaRt it It 

©onvenient to Includa pra* an ti va »xi upkeep repaire u**sr this, 

lriNMwaative of whether the work Invalvtd «s dewstliig ef pipes, painttof 

ef huildîncs» welding or aleetro-de'oeitio» of sta ala m vor» otti 

narts,   Cnc of th« raison why in tb« develooad count ri »a 3 tupia rep«ir 

works ara o ft an not undertalwh ty tha »alnt^r-mce staff, ovan whan 

thla Is wall within th-iir t-schnieal ««rootanaaj, la til at Ito lattar have) 

to work OB highly organised ani tiefet tin» schedule.    It vili not ba 

ptssthie for «tarn to adhere te th* ori-aetemliied mint enaste* aehedole 

If ttiey vara to un iartaVs wan steals routlna repair wor'«.   This St 

hovwer sot tiia e»»«» In *aost of th« èev*loT>tnf »astri«a, »artlsalfrJ^r 
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tt %hm teíüai «'-MM, Hiar. tba R9*at«»ane* -nrçra—u fc,*, 

•»aHvaWa ancurt of riÄWlity.   In all weh »attars, *at la 

•est laoortnnt is to k«o «-.i-«, a wlrtt 0? „^«^   vtlmuirly 

•»ff tha êuparv««erf; of th» n->inte.i«ica V»«?.   it  ^hauld b» 

te^Maai upon ill n#in*4w.nc» om^Mws tlat »feoo iwaearn UM 

«•Ir oliact« tW| a*ln banane* staff ¡heuld *> f» tha farth«*t «Hast 

t© tatlaí* th«, toiâci*lii2 *bmïr pwfetit wñ «»*p*r«UaB te fea 

A« refaréa btaïe «Hitiana «ml altamtiona t» Ito «tlatlaf 

olaat f »«ill»It», fkomtU|> *h.>#* finoiCd be aouaUUjr «¿ufeîoa «M 

iMoontM far,   ^it wh** VM »iitttf« af norte lnvolrsd la nuafe that 

tfctaa eould ka taattrtatete withcmt mai dî «location of aarw& voit« 

tha» a» taaneaie oonsldaratton Htaaa aay *«11 ta larttiiaa ar tt» 

•atirtanaaaa ini raatlr <*p*rtn*rt*,i,   •afferà «jNaimilSf eny «Mè 

•ÉMtfQMl ratpcwiMlity» tha praeltt «aatelaal mi 

fetpiiaatlaaf »f Ala anat a» aaáa alasr la UM tap 

?fetff» art Dm at* »r aval« itutaa eano-ni?»* Hai rajiair 

1*1* êmmm appaiai atnt m»*stiaa.  Taa firal a** 

rallia la ta* aTg**tanti«ta3> arf**4*a»»ta ÍW •»iiaUag rsaalr 

*« aaacni an« «NM i?i*»ri%/ «totai*tr*U<»t.   ti taf saam 

«ftMpi •arti«' «H* ratifia «d atapta rapai* «aite «tué ü 

Ir H* matita» «teff I»? miau * «pwlal wtofw 

•SHU ü pr**i4*l.   «part fra» ** aaMftal faailHUa «Ala* 

• aartlaal«- a*t*n*£j« aie* ramlra» f*Uaviaf eoii^mta t* Oaf 

larfa «a*M e»Wr ffer ta« fantnl raoolnaanta «f a> avarag» 
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Äaiat*mne« worjcsäari-. 

1» ("gsi»i'"l PUIMC- e Lath« 
£• brilline Machin« 
S. rhar^r 
4. Planar 
5. î**u'oL« 'tadtd "fünd.ir 
C« "ao1 Post cr'mlT 
". forge Aid Swithy ecru itntt. 
b. Hoat tr^etuc *. firsts, eyaiic'-i büth «#ü 

». 3i3 r-r-d tA*r*.ri<i V«ldion. 
JjO. H svi .Mr1 Pf*.'©-* he.ck'tv 

SI« Aíiserteo. ¿i-uid t-îols md maaturlnif Jutönawots. 

Th» ftd'Mrt.-iR* of hiving woh • work «hop vmAw tilt 

•»IntTpce« d«pprta-mt wd'' ht «xpodititiMi ölttraBt» ef «at* 

d«p«i j.g upon Argioey of tfet »itaatioB» without tatkinf «tir»» 

d«pirtM*tii «£»l»t*s9t   Natural}y workshop tf thia attar* tritt 

nal h* «bit to e«riy ©»% »«4«w rtptl».   Fe* tlite purpo««, «ttitttAOt 

of wsiar .r:-iiT»-i-iiiE icoartatntt wié whtn melt rtomlrt art bqroad 

th« Vietateti poop«*«»*« of Meh d»p*rbntnta, - outaid« aasitUntt 

Ofv htt* te ti «ouftit.   this mm» that lb« aooerrlaors 1» 11» 

»oint«r«et sao a shoold b« f«sUlar with tòt t«eh»i««l otfthiHtittì 

oí tht epierpris*, se vtll »B of thot« oui* ida workuhopa, which 

ight ht îea»tsd 1s tht tfiofciitr -   Irwtpastttt) et wfctthtf ttjtr 

rtttlr tftd tvtrhtuS * m» «¿dtrttiuB hy tht «*t«rpriat «r piatti ta 

s ootslát îshap, - a.1 efftotïtn» uattaïu >f oritrity tdktiniitritio» 

fer «Mutine b--*r.i»kHj6*t soi «ili-1-,««*©« rtptte wer* haa to bt 

developed uadtr in« authority of tht tt» »aoagtnant, 

|*. will ba «oprwiiated thtt oparatIon of aotiíftütory 
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of aalatannce «id rapolr art »aturad «ml built up ovor aotml 

7—n n« i» tot dovolopoá oountria*.   Th« publiahad litaratu» 

•od guido-liae^ oo those *ra at onoa rs«t »4 eoanlox.   In UM abofo 

«Mtngrapte attoasta havo boos mad« only to highlight tow of the 

•ojor arato which «i« of soooifie importano« to tho dovolaoan*. 

•OUBUIM«   Nonagoni ana anglnoara daoiroua of narine ffcrtho* 

lafocutlon en tho «aojoot should coooult tha bibliography liattd 

at Ifea and of Ulis papor, oayiag particular attention to maditf 

ft» aonfova to th* pbyaioal,t.ohDieal and aoononlo ntUttH te Mi 
alula   dMoaV J^^^^^JÊ M ^ ^ •w ootorprisoo* 



Sfltá. 

SHAPTSH   V 

iîoat er>ieul«ïion conati tut- »; e^antial oart for întroducliif, 

oparatinç «u: avalan* nalnW^ca and raoitr a rvicsaa.   'alts«   ti» 

aarto.'.t of IOLS which n da.'elopint oouitry „i^t b3 sufi »In,? is *xpr«<t« 

in poemlrrr tarn?, V. 39id0-, mviu*:.s th* la^rao of Wmtmta for 

offiotiva snd wWoa.jrenÖ In tro i io ti on of su«* iorrtco».    "n3 33S «c?noaú< 

of tha différant wicu ma van« 5r mch aricas ar* mop*r2? 

coaprahandud, It U diffJoult to coarta such s^nriaaa an aci«itifto 

lin«a.   ïinleaa pacuní-r:/- oar M» tore are uatd, It is di*fieult to 

<*ralaata ti» effMtlvanas« of sach aor/leaa,   ?t will bo *oos ti»r»forol 

without & reasonably 3?*ti3f*etory !Botfa«Ì of coat enlaalatio!», 

offaetivaticaa of swlntanapca axwi rapalr aarvloaa would te iarlouoly 

bandloapeoa« 

In aoit# of ita bsjle ia-ortaaeo» - goat eae»ilatteiii oparati»f 

«aidât 30 aany virtablaa, - ¡tows of whleh ai« lltUo »ovo than broad 

approximation* If aot 3pooul<itlutis, <*« hardly axpoct to attain tfcst 

ÄOfrto of parfeetio» which ara nomali^ ascpeatad by tha icoountiof 

prof. ;a4oa,   "fat thla lialtatio* has  ,o b* mevotaé and «tt-rrota 

to aajca the bast of a difficult aitaatloR, paHioalorlr during 

initial atagoa, 

4« far as th* dlraot ooata of mlotanaao« and rapair ara 

tfcsoo art eoBp»m%lv9l7 a^sy to ©escila, baftad on ititterteal 

oould bo aatlaato* on fairl? acni baso«.   fu* tfca indi root ooata m 

ahutdowna or lnttrraptioßa ar« llkaly to oaffiwr wlda rnri itiana 
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»dio-itaci in Chuotdr I' o«,1* w. 
i    coud ->a !«ce«-)t*î ns ba*aa      T« *-* 

t „ *a-*0 the lo^ •* pr»iœtloi te 
t-^ of ««tf,*^ «,,*, «H* ^ ÏWBrtlaBrf       ^ 

tor ntMM s.  UM 4M» *•*•**• «f tiw t«,! 

""* °"* °f "* ""*• « <*** «* - *-. -U * «*« ******* *„* TOrt „^    w ^ ^ ^^ 

* ~* *""* *"" **» * —w » t. *«*«„,. 

WMMMU Ma( tapcrtMt «MU, M« „,   ||t   

»•«.». .t«,«* . »H. .»„««rt, «d „*«„, r•, uà« «,, 

*«" «IMM »*1 ,r «M «^ ti|iil|t |Wptf|Utli# 

•f «ht «it** «vtf tti« teiwl !••., 

Frodarti rlty  »     ft*1*^ 
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Froduetmty of th. K»9 »P-t on oparattog th. maint««.. 

and wpair sarvlcM would b. 

Productivity of additional capi- 
tal  daploysd for • 
»aintanane« and wpalr 

SconoBlo 8«to*___ 
IdeUtionai ooilalbr 
natint-jnaiic» and rtpair. 

At rtfarf. the occhio gait , gentr»** through strnifth«iaf 

m.mi*tmm<» «* r.oair sarvieaa, theso could b. contad in tt«. 

•f rtteetiott to inttrruotion in p« duct ion, réduction In «pair and 

«*!*«**, tool^ive of orooortioiial additif of ov^ad. toil- fig»«* 

It it »t nfft* to *d aooh proportional <nr.rh.ad. to th. additi*«* 

««*. for »Oiittnaiio. •* «l**. - •• ^ 1-tt* if â ^lM ftgart 

«f .^ toer*«tal eo*t tomrrtd, vhiA ^d toÄttdt *-**• •* 

oYrtiuad if t»f tfea* had ba« tpatit i» «i« arowta. 

W *• ^rpott of • rt*a«»*ly t«ti*fwW and t*»a* ooat 

•a«Ut4« ** ftlatti«, th. «^odiWio.^ *•»•«&«* 

fiMfiUy ««witfd.   if h^w **•*«* rafia«*«* «*• "S"*** * ** 

•^•»Itr diruti«», th* th». ««»Id ta .ti* to*.*****, «*• •* 

Sui, » th. »wry sa», feaadutiona. 

fil oe-piliw tha «tttritl for Chaptar H, «it «Hü» Iwi * a 

ft» **tt Wim** t*t *Mtw * «• *•* 11§t mm* * *** CäA 

Q. «Vit* ta ftmmtim YMmtmrnm pihHtfctd to Watet»««* **¿M**m 

Urna-toc*. 
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Clapp «id Politic inei »Technlquoa of plant *!ain»»nanco «kl 
Snginoorinif 
Now York, 1954. 

Cooling V.C* 

Morrow L.C. 

"Maântanano« Inosntivo« AT» ?rsotiool • 
But» 

•Faotory Kintemtant and Maintonanoo* 
How York, February, 1§64. 

«Malntonanoo Sngiiioorlaf H aid Book* 

HlnUtiy of Labour 40,1.) »plant and Miohinery if«iatm««t« 
H «M.3.O.,London. 

Cooling W.C. "Small Plant Ksintananoa Oon rol» 

Lsvlt foiMf« and 
Txmon Willia« C. 

tOBf taf «Ot 

lotit lumi BtM. 

•tlanag<sm«nt fluid« for KfltntoaiBe« ma 
Coot roduotion» 
John ». »idar Publiai»« IM.»Row Tor*. 

•IS way« io uptodato your provanti*« 
K*lntonanco» 
Faotory Managoaont «od Malntonanoo 
7ol. Hi, No.«   F«b, 1361. 

•Pl««md 1*#a*4? Jobo Hand Sown Coot«« 
Faotoiy MMpajaat «nd »«intonano« Vol.llf 
Xo.7 July US*. 
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